


qJJ1, Write or Fax for 
Your Choice of FREE Catalogs! 

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

Keep Your Ana~er or Scope In Service ... Brand New CRT's At Up To 80% Off* 
Special Purchase of New CRT's fur sewral PoPular instruments .. .at these low, low prices ... buy one as a spare, because with a good 
CRT most instruments can be maintained fur a long Instrument CRT No. Special Price 
time. AU come in Factory Cartons and have separate TEK 422 .................................................... TEK 154..0517..05 ................... $195 
shipping cartons as weU. Fully Guaranteed! TEK 453A,453-703K, 453-703H ............ TEK 154-0630-10 ................... $195 
Quantities limited to stock on hand. Call early fur HP 180E ....................................................... HP 5083-9023 ...................... $195 
best selection! Note carefuUy the models and types HP181T .............................. - ................. '" .. HP5083-l952 ...................... $350 
available *Manufiu:turer's price HP1740A ..................................... _ ............. HP5083-3552 ...................... $300 

' . HP141T ........................................................ HPS()tJJ .. 2522 - ... - ........... $700 

Xcelte TSC200lST 
Tool Case with Tools-$299 
This all pll'piJie tool Clle canes equiwed with 10 indMbl 
1m:! t.ook ard 27 Series~ imadaP* 
SCI'e\\dri~ IDles and handles. Tool Clle anmn­
ed with Cadura®, ard features a IM:avy ~by ziRler and 
iochles (oo OOISide ) 1 pocket ftarured oo ~ side ard 2 
smaller poclceu oo cw:Ste side.. The si2Je measurements are 
13 l{l in. X 10 l{l in. X 2 3/8 in. /343nun X 267nun X OOmm. 
Cadura® ~ a registeled nalemark ci DlJK)NT. 

• Ideal for~ on !Cs 
• Contains 13 anti-static chip tools, protects ~ 
from ESD~ 

• Tools fit serurely in a convenient roll-up pouch ......._ ...... 

Optoelectronics Scout 40 
Frequency Scout 

•399 
The Scout 40 can record up to 250 hits on each channel 
and store into memory 400 w1ique frequencies ( 10 MHz 
to 1.4 GHz). Feanrres Digital Filter/Auto Capture and 
the ability to automatically Reaction TWle or Memory 
TWle many receivers. 10 digit LCD, EL backlight, and 
16 segment ignal strength brugraph. lncltxles NiCad 

batteries, AC adaprer/~r and PC utility disk. 

W.._921ZX • 

·····~~~~~~~·· 119 The Weller 921 ctfm elecoooically axuroUed - zero ao;s ar-
cuirry; spike free -ESD safe; ceramic hearer rated for exce¢oo­
ally long life; variable control- fully OOjllltlble 550" -850"; exter­
nal fuse ard calibratioo access; cool ard lightweight~- Over 19 t¢6 
inclOOing SMr t¢6 are available. 

Optoelectronics CUB s 
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 incolporates 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 tinles; 
High speed .<rot 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; I MHz -250 MHz 

direct count capability fOr high resolution; I MHz- 2.8 GHz frequency range; 10 MHz timerose; Maximized sen­
sitivity for picking up radio transtnissions; 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 
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High Power AA 
+ New Kenwood AA NiCad Batteries 

+High quality, new, shrink-wrapped 

+ 1.2V at BOO mAh! 

• Regular AA NiCads are only 300mAh 

Chemtronics has the 
Solution for you! 

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

• Standard charge 15 hrs. @ SOmA 
• Sorry, no quantity discounts 

Hsc• 1 s2a1 $2.99/ pr. 

+ HSC is proud to have been your source for Chemtronlcs 
products for over 10 years. Chamtronics has the ans-s for 
your electronics cleaning and protecting requirements, with 
constant altention paid to environmental issues lhet affect us 
all. Can you really afford to use anything else? 
+ On February 13, HSC will be hosting a demonstration and 
technical discussion by a representative frOI'n Chemtronics, 
so you can find out first-hand what the best products for your 
requirements are. Come to our Santa Clara Store between 
1 0 AM and 2 PM and consuh with a factOI'y rep. !reel 

+ Media Vision R•no Extemal CD ROM/Audio CD Drive: 
.,. Consists of new extemal Reno CD/ROM drive, 
docking bay with SCSI2 port. AC Adapter 
or 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 Vlalon Reno Kit HSCt15586 $89.95 

Reno detaches from 
SCSI2 Docking Bay fOI' 

Complete Portability! 

+ Medii Vlllon Reno Kit HSCt15586 Includes: 
A. Rechargeable Baltery Pack 
B. Reno Cable Kit (SCSI2 • DB25 cable, SOp. ribbon cable, 
lntemal & external audio patch cables) 
C. Pedcled Travel Pouch 
D. Internal SCSIIDS50 to DB25 Adapter bracket for IBM, use 
with Reno cable kit (above) & your SCSI card for convenient 

SCSI and audio connections I 
E~ A4/t rr ., d, , 
+ Reno Acceaaory Available Separ8tely: 
F. Macintosh Powerbook SCSI Adapter (HDI-30 to 25-pin D 
connectOI') HSCt15704 $12.50 ~purchased alone, 

with purchase of Reno K~. $5.00 

Lower CD/ROM Prices! 
• Tested Good CD/ROM Drives removed frOI'O systems 

+ 90-Day Warranty • tx, 2x and 3x Speeds available 
+ Sony Is proprietary interface, others are 50-pin SCSI 

+ Sony drive Is tray-type (no cadcly needed) 

Sony CDU-311X-Drlve HSCt15650 $35.00 

NEC CDR-MJ 2X-Drlve HSCI15e48 $59.00 

NEC CDR-510 3X-Drlve HSCI15327 $99.00 

Bargain Game Controller/ 
• Quickshot QS-191 Game pad for IBM Compatibles 

+ Faster action, less fatigue than a joystick 

• Why pay more for a game device? 

• Brand new, plugs Into 15-pin game port 

HS<A1-~ 
PCMCIA Sound Card! 

+ Media Vision PCMCIA 16-BH Sound Card 
+ Great for POI'Iables, Laptops with PCMCIA Slot 
+ External Pod has Joystick Port, Mic. input, Line In & Line 

Out jacks, Volume control . 
+ Microphone included 
+ We do not yet have the installation software or instruction 

sheet, call to conflnn latest info. 
+ New in OEM packeging 
+ 90-day warranty 
Medii Vlalon PCMCIA Sound Card HSCt 15~ $39.95 

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

Multimedia Sound Card! Remote Control for 
• Mediavision Pro Audio Spectrum SCSI Sound Card C tef f 
+ 8-bit Sound Card with SCSI Port, great for controlling your ompu • 

internal CO/ROM's (see CD/ROM Specials at left, below) ~ 
+ Joystick Port, Mic. input, Line In & Line Out jacks ~· I 
+ Installation disk, Instruction sheet Included '" ,.e< ~ '4 
+ New in OEM packaging (envelope, no box) ""',-~~'~ ~ + 90-day warranty ,,. 
+ Use with Labtec CS-550 speakers (HSC-15517 $9.95) for 

great sound combo! 

I~;~~~~So~u~n!d!CI~~!!H!S!Cit1~5~~~5!!!$!1!9!.!9~5~~ ~ • Infrared Remote operates your computer from 50 feet 

+ Take advantage of our case/lot pricing tor extra savings 
on popular Chemtronics products. 

+ Freez-it 2000 freeze spray, 10 oz. 

I 
$9.25 ea./ $8.45 ea. case lot 

+ CFC-Iree 70-psi duster spray, 10 oz. 
$8.25 ea. I $7.30 ea. case lot 

+ Tun-o-wash cleaner/lube, 12.5 oz. 
$11.25 ea. I $9.90 ea. case lot 

+ U"rajet2000 duster system, 10 oz. 
$25.80 ea. I $22.80 case lot 

+ U"rajet 2000 refill, 10 oz. 
$8.85 ea. I $7.90 ea. case lot 

+ Other Chemtronics case pricas avail. 

Multimedia Kit Deal #2 
+ Media Vision ,.,ph/a Kk (Limited Quantities Available) 

or Drive unit consists of new SCSI doubte -speed 
drive, custom enclosure, and detachable Bose active 
speakers with tOW/Channel amplifiers. 

• Perfect fOI' sales presentations, training, demonstrations 
+ Serial Interface (IBM version) 01' ADB (Mac version) Network Card Bargain! 

<r Includes Pro-Audio Spectrum 16 SCSI sound card, 
with special interconnect cable. 
.,. MPC & MPC2-cornpliant, true 16-bit stereo sound 
or Midi ports and audio jacks on back, NEC CDA210 
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 101' PC'sl 
" Awesome sound from Bose speakers! 
or COI'nes with copies of Instruction manual, 
installation software, 90-day warranty 

Motor Mania! 
• Small (1 .5' x 1.5' x 1' ) Stepper Motor, 13.2VDC, .45AI<I>, 
200 steps per revolution. No spec. sheet available yet. 
HSCI15597 $5.95 
+ Small (1.625' x 1.625' x 1.25' ) Stepper Motor, 12VDC, 
.210AI<I>. 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. 
HSCI15751 $6.95 

• Small (1. 75' dia x 1.875' overall body dim.) Linear ActuatOI' 
Stepper Motor, 12VDC 0 5Watts, 1' overalltravei,.003' per 
step. Has 32 oz. (8.9N) maximum force, 8 oz. (2.2N) 
unenergized holding force. Shaft has .125'1ong x .0625' tip 
to altech item being moved, shaft does not rotate when 
actuated. Neat robotics actuator! Mfg. by Alrpax, no 
connection diagram, but spec. sheet Is Included. 
HSCI15750 $12.50 

+ Medium (1 .5' dia. x 3' ) Pittman Motor, 19.1 VDC, w~h 
optical shaft encoder. Sorry, no data sheet available yet. 

HSCI15654 $9.95 

+ Large (3.25' dia. x 6.25' ) 20VDC 0 5.7A Sanyo Denki 
permanent magnet DC Reel Motor, 9/16' shaft is stepped 
down to 112', 580rpm, 01' use as 70W generatOI'I Attention 
robotics enthusiasts .. .thls is a heavy-duty beauty! 

15327 $27.50 

Mini-Tower Power Supply 
+ ' Mini-tower• power supply, pulled frOI'O new computers 

+ Fits most Min~ and Mid-size tower cases as well as many 
small-footprint desk-top cases. 230W 

• Measures 6' X 5.5' X 3.5' ~ 
+ Hasnormalmotherboardconnec- - ~-·· 
tors, three large and two small drive w• 
connectors on 12' leads 

• Push-type power switch on 18' lead. -

HSCI15736 New Lower Price! $17.95 

+ Handheld remote Is 7' x 2.5' x .5' 
+ Included software provides screen pointer for emphasis 

+ Keystrol<e mapping table can be custOt"nized, saved 

• Roam the room, make eye contact with your audience 

+ Racallntertan 16-Bit Ethernet Cards 
+High Quality US Product, 10-Base-T or AUI 
+Manual, Software included 

• NE2100 Compatible, Nl6510 Compatible 

• Like using a TV set remote control (easy to set-up, use) • Handy 5-pack contains 5 cards, 1 Manual and 
2-disk software pack HSCI15240 IBM Remota Keyboard $29.95 

HSCt15241 Mac Remote Keyboard $39.95 

Photomultiplier 
+ Just in - two styles of Phillips photomultiplier tubes! 
+ XP2412 has large (3' ) face, 9 multiplication stages. 
+ XP2102 has small (2' ) face, 9 multiplication stages 
+ Both tubes are 2' dia. body, 6' long over-all length. 
+ Note, these are light detectors, not image ampl~lers 
+ No specs. available at press time, we're looking! 
+ New tubes, appear to heve voltage multiplier built-in 

PhlllpsXP2412/S05(1arge) HSCt15734 $27.50 

PhlllpaXP2102/SQ5(amall) HSCt15735 $27.50 

Digital Multimeter Deal! 
+ Low-cost Digital Multlmeter with High-end Features! 

+ 3.5 DigH, case measures 2.75' x 5' x 1' IU91Jl 
+ DCV to 1KV, ACV to 750 -
+ DC Current to 1 OA, Ohms to 2 Meg 

+ Diode, Transistor check with hFE 

+ Test Leads, 9V Battery included. 

+ Brand New, 90-day warranty 

HSCt80370 

HSC# 15364 

• Bargain case for 5.25' drives, brand newl 

:~~~~~~~+=~.Ue ~~~~~ 
+ 65W Power Supply • 
+ Fan-cooled, uses standard 

IEC Power COI'd (not included) 

HSCI15715 5.25" SCSI DrlveCaea $39.95 

+ Low-profile case for 5.25' drives 

+ Perfect for lower-power drives 

+ 9.5' x 2.5' x 10.5' overall size 

+ 50-pin SCSI daisy-chain connectOI's 

+ Internal audio cable, RCA jacks on back, SCSI 10 switch 

+ Uses Extemai15-16VDC, 1·2A Supply (Not Included) 

+ Internal RegulatOI' board can deliver +5, +12 0 1.5A 

15245Low-Proftle5.25"Drtveea.a$17 .95 

Large assortment of AC Adaptors! 
EJg. Qu.lillil EJug l:ISCl fDI<II 
A 5VDC 0 500mA, ±12VDC 0 130mA 5p. DINIM 12634 $4.95 
A 5VDC 0 500mA, 12VDC 0 lA 5p. DINIM 15140 $9.95 
c SVDC 0 600mA, ± 12VDC 0 250mA 5p. DINIM 15325 $12.50 
c 5VDC 0 700mA, 12VDC 0 500mA 5p. DINIM 15532 $4.95 
A 5VDC 0 750mA, ±12VDC 0 500mA, 150mA 5p. DINIM 12634 $14.95 
c 5VDC 0 3A (IEC Cord not included) 4p. DINIF 14996 $5.95 
B 5VDC 0 3.5A 3.5mmCoax 15570 $8.95 
B 6VDC 0 2A 2.5mmCoax 15569 $9.95 
B 9VDC 0 200mA 2.5mm 15571 $3.95 
c 12VDC 0 500mA 6p. Molex 15668 $4.95 
A 12VDC 0 2.5A 6p. Molex 15450 $12.50 
B 13.5VDC 0 1.5A Special Coax 15643 $9.95 
B 18VDC 0 300mA None 14024 $1.95 
B 9VAC 0 400mA 3mmCoax 13000 $3.95 
c 9VAC 0 1.7A 3mmCoax 12796 $5.95 
A t OVAC 0 2.2A Screw Term. 13918 $5.95 
B 12VAC 0 9.6A 3.5mmCoax 15372 $5.95 
A 14VAC (CT) 0 1.1A 3p. Molex 14617 $7.95 
B 15VAC 0 100mA 2.5mm 11797 $1 .95 
B 16VAC 0 300mA None 12916 $3.95 
c 16VAC 0 1A (110/220VAC Input) 2.5mm Coax 15700 $7.95 
A 16.2VAC@ 1.1A 2.5mm Coax 15152 $3.95 
c 16.4VAC(CT) 0 1.4A, 25.6VAC(CT) 0 180mA6p. DINIM 15309 $7.95 
A 18VAC 0 550mA Molex 15399 $3.95 
B Coax 
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Dear Nuts & Volts: 
While scanning through the 

Reader Feedback column in the 
Jan. '96 issue, I 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 aD/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 0 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: 
1 understand there have been 

quite a few inquiries about PC 
boards for my article, "The Ultimate 
in Touchtone Control" in the Dec. 
'95 issue. As stated in the article, if 
there is sufficient demand, I will 
have the boards manufactured. If 50 
people request the boards, I can 
have them made. Quantities less 
than this become too expensive for 
the board house to make at a rea­
sonable price. If anyone needs fur-

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 dock 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. 

Dear Mr. Iovine: 

Jay Rabkin 
Pasadena, CA 

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

Contlnued 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. I 
may also be reached at my 
CompuServe address which is 
l03463,301.lf E-Mail is addressed 
through the Internet, the address is 
103463.301 @compuserve.com r 
Will be glad to help anyone who has 
questions or problems with the pro­
ject. 

Raymond C. Buck 

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, 
817-4 73-1730 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 
5-2204BM 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, Hammartund, 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. Hom 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 0 1 amp. $8 each . 
16,000 volts @ 1 amp. $12 each. Add $3 for 
shipping. A. Williams, Box 201 , East Flat 
Rock, NC 28726-0201 . 

Electronic Kits 

A somple of available kits: 
~Sud-Activated FM TrCibhiller S&,9S 

~ Electrolic Dice • • • • • • • • • .Ill• 

~ Logic Probe ••••••••••• 114.15 

~ lltrascric Motion Detector ••• sa• 
~ ~ LCD Thermometer •••• 1!1.15 
~ FIJer Optic Auclo lR ...... 114.15 

~ Eprom En*or .......•••• 114.15 

For o complete listing of oil our 
products coli for o FREE cotolog. 
Berger's Electronics 

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

Write In 140 on Reeder Service Card. 

SMART AC or SOLAR 
BATTERY CONTROLLERS 
...,._lli..-Ui..._..~~ OR LEAD-ACID 

BATTERIES 
e T07BV. 

1101220 V/IC, 5CiteD HZ. 
WilL NOTO~!JlC'HAJ!lG.lir.t 

USES UC390S <MOrr,..•r&RI CURRENT. PTC 
FUSE, REVERSE BATTERY PROTECTlON. TRICKLE 
START-UP. DBLE SIDED PCB. QUICK CONNECT 
TERMINALS. PROG~LE VOLT OR CURRENT. 
DETAILED MANUAL PURCHASE BASIC UNIT OR 
COMPLETE KIT W/ METER. LO-VOLT OPTION 
TRANSFORMER. & AU. METAL ENCLOSURE. 

COAI!'UlriQX 
~ONTL.OS FOR 8 V; 1 AMP MAlL ........... $12111.115 
BC.CONTL-12 12 OR 14 V. 1 AMP MAX ........ $12111.115 
BC.CONTL-28 24 OR 28 V. 112 NAP MAX ..... $1311.115 

MSIC CONZBOLL.Cit 
8 TO 14V; 1 IWtP MAX .................•................... $ 54.115 
24 TO 28V. 112 AMP MAX ................................ S &4.115 
~TRANSFORMER KIT ........................ S 18.115 

AUTO LOW VOLT DISCONNECT ..........••..•••••• S 18.00 
3 Air SQLM C9NTJ!oupt; SENSES IF UGKT 
SOURCE IS ADEQUATE. DUAL LEVEL VOLT 
CONTROL CAN BE USED W XFMR FOR AC '""'-'"...,''·1 
SC.CONTL~ (COMPLETE) e to 14 V.1 A. ..... $1011.115 
SC-BASIC~ BASIC KIT ....................... ........... S 54.115 
FOR 24-28 VOLTS ADO .................................. $ 10.00 

~ UP TO 5 AMPS CHARGING RATE. 12-14 V •• 
HEAVY DUlY XFMR. FOR DEEP CYCLE HIGH 

=..>!..!..!<..><=.ao M- .... $38.115; 180M - •............ $ <48.115 

J-POLES: (2M I «0 DUAL eM, 220, «0 MHZ) 
up to 4.8 dB gain over 1/4 vwtlc:.l ........• $10.115-$ <48.115 
WNDOM" W/1:4 BALUN+ 50' FEED LINE .. S 811.115 
G5RVMULTIBAND (SO THRU 10M) •.••.............. $ 44.115 

TO ORDER: t-100 JADE .. l't0:(523-3n6) FAX: 111113211 ... 
..-zs.um SPK -..KI' fOOMGf 

ldtp:/lwww ....... teM.ktz..lo.w/-4j..a6' 
\liSA. MASTERCARD. NIIEJ<, OECK OR MO ACCEPTED 
USA IHP COST: 16.00 1ST$100 + $1.00 lEA ADD\.$100. 

JADE PPODUCT:; I"JC E HArlP:TEAD NH 0:,:6 0:6~ 
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lOOtS Satisfacti011 & EverY daY low Ptice leMJer 

t.tiZ 

386 ox40 MHZI128K 

INTEL 

14.4PCMCIA 
FAX/Moo. 14.4 $45 
Voice M /Fax /Mod 14.4 $55 
SUPRA F/Mod 28.8 Int $139 

$
2
? •. US ROBOTIC 28.8 Int $189 

s-~GA 512K $38 • I Cases with P.SUPLIES I 
$ MINI TOWER PREMIUM $40 

1MB 59 Govt P.O. DESK ToP CASE PREMIUM $45 
VGA 1MB EXP 2MB $69 C Q D MED TOWER CASE PREMIUM $62 

PCI/VESAVGA2MB $119 . . Fw. ToWER CASE PREt.tUM $82 
SVGA CARDS WITH V~M CALL 

OTHER VGA CARDS Pl. CALL 

Write In 217 on Reader Service Card. 

EPROM+ THE ORIGINAL PARALLEL PORT 
PROGRAMMING SYSTEM! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

EPROMS (UV & FLASH) (f4, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 291') 
17f12·• ,2708,TMS2716* ,2716,32,32A,64,64A,128,128A,256,512,513,011,0 I 0,101 
I 00 1,1000,1024,21 0,020,2001 ,220,21»8,400 1,040,080,240,4096,2516,32,64,68764 
EEPBOMS AND N}XAMS (18, 24 & 28 PIN PLUS CXXX) X2210,2212 
2804,2816, 2816A, 2817,2864, 2865, 28C2S6, 28COIO, DSI2XX 
SERIAL EEPROMS• (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02 
04,08,16,32,44,64,65, 59CII, 80011A, 8572,82,92, 9306,46,56,66, 16811,16911 
BIPOLAR PROMS• (161HROUGH 24 PIN) 74SXXX, 82SXXX PAMIL Y 
lO,UCROCQNTBQUER,S*(UV, EE AND FLAS/1) 8741,42,48,48H,49,49H 
8751,87C51 ,52,87CSXXX,87C75X,89C5 1,52,89C 1051,2051,68705,68HC705 
68HC711E9,PICI6C54,55,56,57,58,61,64,620,621,622,71,74,84,TMS7742 
*ADAPTER REQUIRED- DIAGRAMS INCLUDED IN MANUAL 

• SOITWARE- READ, VERIFY, PROGRAM, COPY, DISK FILE WAD 
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMDS 

• READS INTEL H~:X, MOTOROLA S-RECORD AND BINARY FILES 
• FAST -MOST DEVICES PROGRAM IN UNDER 20 SECONDS 
• RUGGED (9"X6"X3") PORTABLE ENCWSURE W/CARRY HANDLE 
• MADE IN THE USA- 30 DAY MONEY BACK GUARANTEF: 
• SYSTEM INCLUDES: PROGRAMMING UNIT, PRINU:D MANUAL 

PRINTER I'ORT CABLE, POWER PACK AND SOFTWARE 

$289 
ADD SS.OO SHIPPING 

SS.OOCOD 
VISA/ MASTERCARD 

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

MAXON GMRS 2 to 5 watt 1 0 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 31285 , 
30L 1, 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. 

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. 

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

LOW COST COLOR SSTV FOR 
PC/CLONES. A robot compatible color slow 
scan television system for the PC. With our 
hardware and KA2PY J'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. 

1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
.011.1f +-20% ZSU SOV Ceramic Disc with .250 lead spacing $15.00/K 

1 ~f 20% SOV Radial electrolytic 5x11 mm $23.00/K 
1N4001 -1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 

2N3904 Transistor $33.00/K 
••some restrictions apply. Call for details 

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 

(ISO) #ISD-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, 
Adapters, and much more!! 

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

Please, it is important that you ask for M.O.O. sales, ask for Lynn, Nicole or Larry, thanks. 

The M.O.O. CorP. 809 w. Estes Schaumburs.lllinois 60193 
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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 $55. 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-TALKIEI 
26.075MHz-28.305 AM, 5 watts, rubber 
ducky ant. BAA power, accepts spklmic. $159 
ppd. MAXTECH, PO Box 8086, New York, 
NY 10150. 



The 18"-DISH DIGITAL SATELLITE TV REVOLUTION! 
DirecTV, PrimeStar, EchoStar and others 

MINIATURE 
SATELLITE 
DISHES 

LEARN the FACTS 
• How Ku-band DBS satellite TV works 
• The players and their future plans 

rh~ ,..~,., llil;ot~ I<'l"•"'""' 
• What encryption methods are used 

lntl 
l:.litk>n 

• Relation to large-dish C-band systems 
• Installing and hooking up 

TO ORDER • Send $20 plus $4slh to 
. Baylln Publications 

190&Martpou, Boulder; CO 80302 

CREDIT CARD oi'CI.,_ ac"pte!f ~ ~ ~. 
1e1eP"9ne: 303-449-45&1 FAX! 303-93N720 

CALL 800-483-2423 
128 pages, 6" X 9" 

Request our FREE CATALOG of books, videos and 
software on Satellite Television, MMDS & SMA TV 

Write In 139 on Reader Service Card. 

TUBE SALE: 6KD6, 6KG6, 6KV6A, 6LQ6, 
6LX6, 6LB6, 6JS6C, 6LF6, 6JB6A, 6ME6, 
6LR6, 6KN6, 20LF6, 26LX6, 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. 
MCNISA 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 Road, 
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. 
50S-435-69n. 

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 . 

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 LFIMF/HF receiving 
equipment. LF Engineering Co. , 17 Jeffry 
Road, East Haven, CT 06513.203-248-8851. 
E-Mail: 76715.2361 @compuserve.com 

~#~~f.~~ff~~~~~~~*~~1~~~~~~~~~~~~{~~~~~1ffi~%~~t~~~~~~~:J~ .. .. . ... ... . .·. ·. . ..... ·· ·. . . . . . . . . . 
•• • • • • ••! : ••••• :. ··: : : : :. ··! . . . . . . . . . .... . ... . ... · .... · ......... . 

~~~t~~m*~~m~~m~~~~~m~m~~~w.~~~~~~~~~~~~m~~~~~~~~~~~~~~:~ 
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 7-11 am, last Saturday 
each month. We also buy. Lee and Margaret 
Johnson, 805-525-8955. 

FREEl 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 #1 0 SASE for catalog. New address. 
A&L Engineering, PO Box 226, Montgomery, 
IL 60538-0226. 

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. 5 lbs 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/ - -
o AS-2236/GRC. Packed size: 1 O'x42'x1 0'; unfolds to 10 foot square. 20 -.:::::. ·· · · 
lbs sh. 
#OM-199-38-7634, NEW ...... .............. ... ... .... .......... ........... ... $59.50 

FM STEREO ANTENNA 
REMBRANDT MODEL 5000, omni-directional 8-element antenna is electroni­
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 lbs. sh. 
NEW ..... ............................................... .. .. ............ ......... ... ..... .. ...... ..... . $25.00 

SOUND-POWERED FIELD PHONE 
TA-1 TELEPHONE requires 2-conductor wire connected to another TA-1 for voice J 
commnications without batteries. Palm-operated generator 'buzz' signals other phone; 
with plastic case. Useful where radio communications is not practical. 8.5x3.5x3.5, 41bs. 

~!~~;c;~~~~E~.to.NE:·~~~~~~~~-~~--o~b~tt~~~~~-i~~t·~~~~d·-:!~~:d~~~:~~:c~0; !:0E~~s 
phones. With canvas case; 12x7x4, 12 lbs. sh. USED-CHECKED ..... ....... $65.00 each 

JAN-BOXED ELECTRON TUBES 
684GA TRIODE, Sylvania; GA-g lass+ cathode version of old 6B4G. Does not test like 6B4G in tube 
checker but performance comparable in most circuits ....................................... ... ..... .......... $17.50 
2A3 Penta-USA (but looks Chinese-made) ....... ... .. .... ..................... ........... ... ...... .................. $14.00 
21<25 Raytheon blue .............................. $40.00 3BP1 CRT ...... ... .................. $15.00, 2/$25.00 
4CX300A/8167 Eimac ............................ $85.00 4D32 Raytheon ... ..... .. .................... .. ... $35.00 
5R4WGB Cetron ... ....... ....... .......... .. ...... ... $3.50 1625 NU ......... .. ... .................................. $4.50 
5691 Richardson ..................................... $8.00 5751 GE .......... .. ............. ................... .. .. $3.50 
5998A GE ..................... ....... ................. .... $9.95 6146W GE ........ ... .... .. ..... . $19.95 ea; 10/$175 

Prices F.O.B. Lima, 0.• VISA, MASTERCARD, DISCOVER 
Allow for Shipping • Write for latest Catalog 

Address Dept. NV • Phone 419/227-6573 • Fax 419/227-1313 

FAIR RADIO SALES 
1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 
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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, four-times 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 1 25 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 

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
fiers employ pairs 

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

whistles, or CW. 
Massive 1 00-amp 
power supplies 
are indeed avail­
able, but why not 

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? I 
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, I have a second battery that is eas­
ily replenished by my regular alterna­
tor as I'm yakking on worldwide ham 

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-

fier. They need to be #00, and you 
must install RV-type or automotive 
sound-system-type, 1 00-amp fuses 
right at the battery terminals. This way 
an accidental short-out won't cause a 

fire in between the sup­
ply voltage and the amp. 
I 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 
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 1 0-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 I 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. I once 
stalled a big luxury car waiting for a 
stop light next to me every time I 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 
206-7 46-6310 

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

MFJ, Mississippi State, MS 
800-64 7-1800 

Transworld Communications 
Carlsbad, CA 
619-747-1079 

Hull Electronics, El Cajon, CA 
619-44 7-0036 

SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11664A, Detector . . . . . . . . . . . . . . . . .. . $325 
11 664C, Detector ................ $150 
1630A, Logic Analyzer ................ . ..• . .... $700 
16300, Logtc Analyzer ... $800 
1630G, Logic Analyzer, 65 Channel .... • ...•.... $1200 
16310, Log1c Analyzer ...... . ....... • . .. •.... $2000 
1725A, 275MHz Oscilloscope .. . ..... . .. .. ...... $500 
1740A, Oscilloscope, 100MHz .......... . ....... $300 
1741A, 100MHz Storage Oscilloscope . . .... . . .. .. $450 
182T/8755C, Swept Amplitude Analyzer ........... $850 
19808, Measurescope w/1950A Plug-in .......... $800 
2148, Pulse Generator, 200 WaH ...... . .. .. .. .. $1500 
3310A, Funct1on Generator .... . .. $250 
33108, Function Generator, .0001Hz·5MHz ....... $250 
3311A, Function Generator, .01Hz·1MHz ......... $225 
3312A, Function Generator, .1Hz·13MHz ......... $850 
3325A, Synthesizer/Function Generator, 

1UHz-20.999MHz ......................... $2300 
3325A, Synthesizer/Func. Generator w/opt. 002 ... $2550 
3335A, Synthesizer/Generator, 200Hz·80MHz .. .. $4000 
334A, Distortion Analyzer .......... .. ..... .. ... $350 
3455A, Digijal VoHmeter ....................... $500 
3456A, Digital Multimeter, 6.5 Digits ..... $800 
34688, 3.5 Digit MuHimeter ... ... ..... ..... .. ... $250 
3490A, Digital Multimeter ... . .......... ... ... . .. $75 
3562A, S1gnal Analyzer .. . . . . . . . .... . $14,500 
3575A, Phase Gain Meter 1Hz·13MHz ... ... ... . $1000 
3580AIANALOG, Spectrum Analyzer, 5Hz-50KHz .. $1200 
3581A, Wave Analyzer ..... . ....... $500 
3581C, Selective Voltmeter ... . . . ..... $800 
3717A, 70MHz Modulator-Demodulator ... . ...... $3000 
4145A. Serruconductor Parameter Analyzer .. .. . $1 0,000 
41458, Parameter Analyzer .... .. . .. .. . .. ... $18,000 
4192A, LF Impedance Analyzer .... . $13,000 
4261A, LCR Meter, 120Hz· 1KHz ..... • ..•...... $1200 
4262A, LCR Meter . ............... . ......... $2000 
42718, LCR Meter, 1 MHz . . . " . . . ...... .. .. . . $1500 
4288, DC Ammeter w/Probe ... .. . ..• . . ... .. . . . $200 
435A, Power Meter . .. . ..... . ................. $250 
4800A, Vector Impedance Meter ................ $800 
4815A, Vector Impedance Meter ............... $1000 
5314A, Frequency Counter, 10Hz-100MHz . .... . . . $200 
53158, Universal Counter, DC-100MHz ... .. . .. ... $300 
5316A, Universal Counter, DC-100MHz ... . ....... $600 
532BA, Universal Counter, DC-1 OOMHz .... .. .... . $225 
53288, Universal Counter . .. . ... . . ..... ... .... $1750 
5334A, Frequency Counter, 100MHz ............ $1250 
5334A, Universal Counter, opt. 050 . .... .... .... $1500 
5335A, Frequency Counter, opt. 1CY20 ..... . ..... $1450 
5340A, Frequency Counter, 10Hz-18GHz . .... ... $800 
5342A, Frequency Counter, 0.5-18GHz . . ... $2250 
5345A, Universal Counter .... . .. . ... . . ... ..... $750 
5359A. Time Synthesizer .............. . ...... $2850 
541100, Color Digitizing Oscilloscope ........... $4500 
6002A, Opt. 01 , Power Supply, HP-18, (}50V/0-10A . $800 
6114A, Precision Power Supply, (}20V/(}2A ....... $550 
62278, Dual Power Supply, (}25V/(}2A . .. .. .... . $600 
652A, Test Oscillator, 10Hz-10MHz .............. $200 
7090A, Measurement Plotting System ........... $2750 
7475A, 6 Pen Graphic Plotter . . . . . . $250 
7550A, Plotter ........ . .. .. .... .. .. . .. . ... ... $200 
80078, Pulse Generator, 100MHz ... ... $550 
80128, Pulse Generator, 50MHz ... . .. . .. .. .. .. . $750 
80138, Pulse Generator, 1Hz-50MHz . . . .... $750 
8111A, Pulse/Function Generator, 20MHz ........ $1850 
8165A/01102, Signal Source . . ..... .. . .. ...... . $2750 
83498 Amplifier, 2-200Hz .. ......... .. . ... . .. $5000 
8350A, Sweep Oscillator Mainframe .....•...... $2400 
83540A, 2.(}8.4GHz RF Plug-in . . . ........ $2250 
835408, RF Plug-in, 2.o-s.4GHz .. . ........ . .... $4750 
83545A, Oscillator Plug-in , 5.9-12.4GHz . . . . $4200 
8357261001-()06, Oscillator Plug-in, 26.5-40GHz . $12,000 
8405A, Vector Voltmeter 1MHz-1GHz .... ... .. ... $250 
84108, Networl< Analyzer System 

w/8412A, 8743A & 8411A . .. .. . . ...... .. .. ... $600 
8411A/018, Frequency Converter .11 to 18GHz ..... $500 
8443A, Tracking Generator/Counter. . .... $350 
84458, Automatic Preselector .......... . ....... $450 
8447A, Ampl~ier , 0.1-400MHz . . . . ....... $300 
84478, Amplifier, 0.4-1 .3GHz .... . ...•.. ... .. ... $350 
8447C, Amplifier, 3(}300MHz . . . . . . . • . . • . . . . .. $300 
8501A, Storage Nonnalizer . . . .. .. $700 
8503A. S-ParameterTest Set . . . . • . . • • . • • . . . $1150 
8505A, Network Analyzer . . . . ........ $2500 
8508A, Vector Voltmeter .. $4750 
653A, Display for Spectrum Analyzer Plug-in . . . . $2250 
85528, IF Section Plug-in . . . . . . . . . . . . . . $600 
65528 & 85538, Spectrum Analyzer 

w/141T Mainframe ............. .. . .. ... . .. . $1500 
85528 & 8555A, Spectrum Analyzer 

w/141T Mainframe ..... . ..... . ... .... $1800 
8557A/182T. Spectrum Analyzer .01-350MHz . .. . $1600 
8559A W/182T, Spectrum Analyzer, 0.01 ·21GHz . .. $3500 
8565A, 1 OMHz-22GHz Spectrum Analyzer . . . . . $4500 
85698, 1 OMHz·22GHz Spectrum Analyzer, 

MICroprocessor Based . . . . . . . . . . . . . $8250 
86290A, RF Plug-1n, 2-18GHz . ........ . ... . ... $1800 
862908, RF Plug-in, 2-18.6GHz . $2000 
86408, Signal Generator, 0.5·512MHz .. $1500 
86408, Signal Generator, Opt. 002, .5-1024MHz . .. $2500 

8654A. Signal Generator, 1 (}520MHz . . $650 
86548, Signal Generator, 1 OMHz-520MHz .... . ... $800 
8660C/100, Synth. Signal Generator . 
86601A, RF Plug-in, .01MHz·110MHz 
866028, RF Plug-in, 1-1300MHz . .. . .. . 
86603A, RF Plug-in, 1·2600MHz . ......... . 
6660C Opt. 100, Signal Generator, 1-1300MHz 

. $1350 

.. $350 

.. $650 

. $1500 

w/866028 RF Plug-in & 86632A Mod. Plug-in .... $3000 
8672A, Synth. Signal Generator, 2·18GHz . . . .... . $9500 
86848, Signal Generator, 5.4-12.5GHz .......... $2000 
8754/H26, Network Analyzer, 1·2600MHz . ....... $3200 
8756A, Network Analyzer . . ................. $2850 
89018, Modulation Analyzer .... $12,000 
8903A, Audio Analyzer, 20Hz· 100KHz . . ......... $3000 

HUNDREDS OF POWER SUPPL YS IN 
STOCK. CALL FOR SPECS. 

TEKTRONIX 
11A32, Two Channel Amplifier, DC to 400MHz .... $1850 
1240/01102. Logic Analyzer, 27 Channel . $1350 
465, Oscilloscope, 1 OOMHz ... . ................ $400 
4658, Oscilloscope,_ 1 OOMHz . . . . . . . .. $550 
475, 200MHz Oscilloscope . . . . . .. . ...• ... .. . . $650 
475A, 250MHz Oscilloscope .. . ...... . .. .. . . ... $800 
485, Oscilloscope, 350MHz . ....... . .... .. ..... $900 
577 D2. Curve Tracer w/177 Fixture ... .. . ... .. . $1700 
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7815 ... $4500 
7892A, Delaying Dual Time Base to 500MHz ... ... $250 
7020, Programmable Digitizer . . ................ $500 
7L 18, Spectrum Analyzer Plug-in, 1.5·18GHz 

Capable of 60GHz with Mixers ... .. . . . . ...... $3000 
AA5001 , Programmable Distortion Analyzer ....... $1750 
FG502, 11 MHz Function Generator ............. . $300 
FG504, Function Generator Plug-in, 

.001 Hz-40MHz .. . ... .. ... . .. . ... . . . •.... ... $850 
FG507, 2MHz Function Generator ..... . .•....... $975 
OF150, Fiber Optic Cable Tester ............... $2500 
PG501 , Pulse Generator ...................... $275 
PG508, Pulse Generator Plug-in, 50MHz .. .. .. .... $600 
S-4, Sampling Head . ............... . ....... . . $200 
S-6, Sampling Head ... .. . . ...... .. . .... .... . . $275 
SC503, 1 OMHz Storage Oscilloscope Plug-in .. .... $650 
SC504, 80MHz Oscilloscope Plug-in . ....... . ..... $650 
SC504, 80MHz Oscilloscope Plug-in ............. $500 
SG5010, Programmable Oscillator .............. $1500 
TR503, Tracking Generator for 492/415/6 ......... $1000 

MISCELLANEOUS 
Clarostat 240C, Decade Resistor . . . . . . . . . . . . . $100 
Datron 4200, AC Standard . . . . . . . . . . . . . . . $4250 
Eaton 20528. Amplifier, 1Q(}512MHz ........ . ... $1000 
Eaton 380K 11 , Synthesized Signal Generator .... $1300 
Eaton PM360, AM Modulation Section ... .. ....... $850 
Eaton PM3602, AMIFM Modulation Section . . . ... . $1200 
EH Research 122, Pulse Generator .............. $350 
EH Research 122A, Pulse Generator ... ... ..•.... $650 
EH Research 129, Pulse Generator . . . . . . . . . • . . . $750 
EH Research 137, Pulse Generator .. ... .. ....... $250 
ENI 406L, Amplifier, 150KHz·250MHz .. .. . ..... .. $800 
ENI 411LA, Amplifier. 150KHz·300MHz, 10 WaH .. $1200 
Fluke 3350, DC Vonage Standard . . . . . . $1250 
Fluke 51008/05, Multifunction Calibrator ... . . ... . $6000 
Fluke 51018/03, Calibrator . . .................. $7500 
Fluke 5200A, AC Voltage Calibrator ... . $2000 
Fluke 5408, Transfer Standard ... . ... . $1200 
Fluke 752A, Reference Divider . . $2850 
Fluke 6505A, 6.5 Digit Digital Multimeter . . . .... $500 
Fluke 8506A, Digital Multimeter. . . .. . . . $1200 
Krohn·Hite 3100R, Tunable Filter ...... . ... . ..... ~150 
Krohn-Hite 3103/R3103, Tunable Filter/ 

Rack Version . . . . . . . . .. .. $2751$225 
Krohn-Hite 3202/R3202, Tunable Filter/ 

Rack Version .. $5001$350 
Krohn·Hite 3342, Tunable Filter ................ $1000 
Sorensen ORO 3o-1 , Power Supply, 30V-1A ....... $100 
Sorensen ORO 4o-2, Power Supply, 40V·2A ....... $150 
Valhalla 27018, DC Calibrator . .................. $950 
Wavetek 166, Pulse Function Generator . . .. $1200 
Wavetek 178, Automatic Synthes1zer . . $1850 
Wavetek 186, Phase Lock Generator, 5MHz ..... $400 
Wavetek 2002, Signal Generator, 1-2500MHz ..... $2000 
Wavetek 2002A, Signal Generator, 1·2500MHz .. . $1750 
Wavetek 3000, Signal Generator, 1-520MHz .. . .... $900 
Wavetek 300(}200. Signal Generator ............. $900 
Wavetek 3001 , Signal Generator 1·520MHz . . . ... $1000 
Wavetek 801 , Pulse Generator, 5Hz·50MHz .. . .... $800 
Wavetek 802 , Pulse Generator, 

5Hz·50M Hz w/Delay .................... $600 
Wavetek 907A, Signal Generator, 7-12.4GHz .. . ... $850 
Wiltron 560A, Scalar Network Analyzer .......... $1850 
Wiltron 6609, Sweep Generator, 1 0-2000MHz . . . . $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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VISA' 

SCPI016 
128 Channel VO Board 

C FREE 1/0 Tester.board when you buy SCPI016 
C Directly drive many popular Solid State Relays. 

Directly drive sens1t1ve mechanical relays. 
C Control many different types of devices. 
C Monitor wide range of sensors & events. 
C Interface to TTL1 LS, HCT, ALS~.-AS~, FCT, etc ... 
C Slews away penormance of 82::~5 110 boards. 
C Outpufs source & sink more current than 8255s. 
C Powerful yet very inexpensive. With software. 
c 16 B}1e wide ports. 8 rn + 8 Out. 1/2 card size. 
C Susiained 1/0 > 500 K Byt~s /"Second. 
C High noise immunity low load CMOS inputs. 
C With power, grounc:f, read & wiite strobes. 
C Cards can snare same space via extended 110. 
C Machine pin sockets make field repairs a snap. 
C Silk screen~.+ solder masked, & gold plated. 
C See SCREvv 1 ERM, TERM RACK, SCRELAY8 

SCREWTERM 
16 Channel Screw Terminal Board 

C Directly interfaces to any port on SCPI016. 
C Supports 8 Input + 8 Output channels. 
C LED Bargraph Displays monitor in!Juts & outputs. 

Screw terminals for an 1/0, control & power lines. 
C Termination resistors increase noise Immunity. 

SCRELAY64 
64 Channel Relay Board 

C 64 SPST 1 OVA 100 VDC 70 VAC 0.5 AMP 
C Use to drive solenoids, """'t"t'llri,., 
C 16 Relays per 64 line 
C 2 pins per relay line resistance 
C Independent A & B lines on all relays 
C High density board reduces computer slots used. 
C sensitive relays minimize power consumption. 
C Only 1.0 milliseconds to turn on/off relays. 
C Long life relays (10,000,000 operations). 
C Cards can share same space via extended 1/0. 
C Power on reset leaves relays open on power up. 
C Uses 16 B~e wide ports. 8lnput + 8 Output. 
C Full length PC AT form factor card for 8 bit slot. 
C Input ports can read back state of any relay. 
C Gold plated 64 line headers support 16 relays 
C Silk screened, solder masked, & gold plated. 
C Includes manual and software. 

Sink/Source 
7.50/7.50 rna 
24.0 I 24.0 rna 

Industrial 48.0 I 48.0 rna 
SCPI016 Accessories 

C Fuse protected ,power lines. • 
. Screw terminallilocks socketed for quick r .... , .... ., .• 
D Minimize your setup .time. 
C Reduce maintenance and repair costs. 

Cable set Eight 4' cables 32.00 
SCRELAY8 8 optos + 8 rlys 129.00 

C Saves many holhs of building & wire wrapping. 
C Shrouded Gold plated header with ejectors. 
C Boards are Solder Masked & Silk Soceened. 

· C 1/0, Pwr, Gnd, Cntr1 identified with legends. 
C 3"x3".board v,:ith mounting holes & hardware. 

TERM RACK 
. ·128 Channel Termination Board 
Direot,ly interfaces to SCPI016 

C SuppOrts full set of 8 SCPI016 cables. 
C Supports 128 channels. 64 Input I 64 Output. 
C 2 solder pads for ea. signal, control; & pc>wer line 
C Provides simple il'llerface to Solid State Relays. 
C Easyjnterface to ·many other devices. 

Simp!e intei'face to wide rang& of sensors. 
Saves many hours of building & wire wrapping. 
Shrouded Gold plated headers wi1h ejectors. 
Boards are Solder Masked & Silk Screened. 
VO, Pwr, Gnd, Cntr1 identified with legends. 

C Large solder pads with plated through holes. 
C Wide dual signal traces increase reliability. 
C Plenty of wen spaced mounting holes. 

TERM RACK 8 hdrs I 128 chnls 35.00 
SCREWTERM 1 hdr I 16 chnls 29.00 

SCBELAV64 64 Relays 495.00 
32 Relays 295.00 
16 Relays 195.00 

Cable set Four 4' cables 59.00 
SCPBOBE 240 Channels 489.00 

192 Channels 429.00 
144 Channels 369.00 
96 Channels 299.00 
48 Channels 199.00 

Cable set Five 4' cables 59.00 
SCMID!16 128 Channels 295.00 

Cable set Eight 4~ cables 32.00 
!OTESTER leds&Switches 29.95 
Shipping & Handling 10.00 
Quantity Discounts Available 

C WQ,.send FAX data sheets & love FAX orders. 

Write In 216 on Reader Service Card. 

WE 
SELL LASERS FOR: 

• Experiments 
• Laser Light Shows 
• Cutting 

We also carry 
books and plans 

about LASERS. 
Hundreds of various LASERs to choose from ! 
Make hundreds of extra dollars per month performing LASER light shows part-time I 

WANTED : SURPLUS LASERS , LASER RELATED 
EQUIPMENT AND OPTICAL EQUIPMENT ! 

1269 W. Pomona, Corona, California 91720 

CALL FOR FREE CATALOG! 
Tfl (909) 278-0563 
fAX (909) 278-4887 

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

fROM YOUR fAX MACHIN£ CALL {909) 278-1225 
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SCPROBE 
240 Channel Stimulus/Response 

Q Ideal to test cables, wire harnesess', PCBs 
C Use for ATE, testing switch matrices & boxes. 
0240 Output paired with 240 Input channels. 
C Use to stimulate any line . 
C Then monitoring all other lines for responses. 
C Set port 0 to stimulate any 1 of 240 channels 
C Set port 1 to monitor selected channel. 
C Read port 0 to determine resopnse. 
C Then scan 1 to 240 channels for response. 
C Multiple boards may be used in system. 
C Open collector outputs with 5.1 K pullups. 
C Every output paired with an input channel 
C Uses only 4 ports in PC 1/0 SQace. 
C Full size fuse8rotected PC/AT form factor card. 
C Gold plated 5 line headers. 48 signal+pwr/gnd. 
C Mach1ne pin sockets make field repairs a snap. 
C Silk screened, ~older masked, & gold plated. 

SCRELAYB 
8 Optoisolators + 8 Relays 

C Drive solenoids, valves, relays, & contactors. 
C Monitor external events & power sources. 
C Directlv interface to any port on SCPI016 board 
C 1500 V optically isoatea mputs. 
C SPST 10VA 100VDC 70VAC 0.5Amp relays. 
C Sensitive relays minimize power consumption. 
C LED Bargraplis display inQut & output status. 
C Opto inputs monitor AC/DC 0 .. 32 volt lines. 
C Independent A & B lines on all relays 
C Power on reset leaves relays open on power up. 
C Fuse protected power lines. · 
C Supports use of optional external power supply. 
C 1/0, Pwr, Gnd, Cntrl identified with legends. 
C 5"x5" board with mounting holes & hardware. 

SCMIDI16 
128 Line MIDI Digital VO Board 

C Control real world devices from MIDI systems. 
C Tum 64 digital devices on/off as music plays. 
C Accept commands from up to 64 digital inputs. 
C FREE 110 Tester board wlien you buy SCMIDIO 
C Accepts MIDI -commands from MIDI controllers 
C Programable MIDI Channel number 1 .. 16 
C On board computer converts notes to Outputs 
C On board com__puter converts inputs to Notes 
C MIDI tN/OUT/THRU on 5 pin DIN connectors. 
C Wjll drive any SCPI016 accessory · 
C Uses same cables as SCPI016 
C Drives SCREWTERM, TERMACK, SCRELAY8 
C Will drive upcomming light dimmer board. 

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

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. 

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. 

Microprocessors 
Extract out the exact same code for PIC, 16C54, 16C56, and 16C84. 
Extract out the exact same code for Motorola 68705 series (U3, US, 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. 

018clalmer: 
ACO works with oopywritten secured devices only when the copyright holder is the customer. 
ACD also works w~h secured devices that have not been copywritten. 

Call TODAY 
for a price quote! 

(703) 764-5361 
please leave a message 

5765-F Burke Centre Parkway, Su~e 317, Burke, Virginia 22015 (703) 764·5361 
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7/8" HARDLINE, Cablewave Systems 
SLA78-50J, 50 ohm, air dielectric, aluminum 
jacket. Useful to 5GHz. $1.75/ft., large quanti­
ty available. Call Ben at Ontario Surplus, 716-
265-9096. 

HAM GEAR WANTED 
I 

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

I WANT it and I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
nowl 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). CAB 
Research, Box 56, Commack, NY 11725. 
(NYS residents add $1.73 tax). MCNisa 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 1 KW $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. 

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

AttractiVe, multi-functional, Recalls (RCL) and Stores 
microprocessor controlled (STO) 100 customer 
backlit LCD programmed channels 

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

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

SCPC-10000 only$ 799 but introductory priced at$ 475 II 

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-1 OOOD 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 Expandorthat works well with audio feeds with 2:1 and 3:1 compression. In addition the SCPC-
1000D has selectable intermediate frequency (I.F.) filters with bandwidths of 400 and 100KHz 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: 

A\ llCQM 500 ,QidHL·1K£ 8 ''·' ReceiVebrochuresON-UNEv1aAVCOM'snewAVFAX 
V 1 JO -+ j~~ ~~~i~~X~ ~0j~·9~hs::s-+ Call from your fax and be ready to rece1ve 804-379-0500 
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FEDERAL FREQUENCY Directory! Kneitel's 
"Top Secret" Registry of government 
Frequencies, New 8th Edition. 268 Pagesl 
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. CAB 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, DXBBHL, 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 
pricesl 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. VISAIMC. 

SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PR0-2004 and PR0-2005. 
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.) CAB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
TeL 516-543-9169. 

Write In 138 on Reeder Service Card. 

bench maooal beyond everylhirJJ 
ever prirEd on scanner mods. Bill 
is a perfectiorisl who will help you 
convert your scamer ir*» precisely 
what you've always wanted! 

May 1995 
244 pages, large format, $29.95. 

CfrS<'s Scanner Modification Handbooks 
Volt 160 pgs. Vol 2: 220 pgs, both large 
formct & $19.95. Best Selers for years! 

M~ A~ ESSFNI7All 

Federal/state/local frequencies, 
with super detail. Everything 
you need! 800+ pages, $24.95 

ICimers & Secret Frequencies 
Henry Eisenson s best seller. Novice to 
pro, it's MUST reading,. Highly praised 
by the experts. 320 pages, $19.95 

Eme~ency Radio! Norm &hrein 
Scanning news as it happens. 
FUN! 214 pages, $14.95 

Television Gray Market 
How they steal cable programming! 

' , 160 $23.75 

Index Publishing Group. Inc. hi hml- : "~ -/11 
3368 Governor Dr. Ste 273N \dd'l: .;,2,·a 
San Diego. CA 92122 ( · \ : add 

1 800 4 
7.7:C.', ta\ 

- -5 6-6707- credit cards 
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New 
Super Bright 
5mW pocket laser 
"bright as a He-Ne" 

YlmJ £m> ID Dealer Program 1 

You do the recycling work, 
and we'll supply all the 
materials, training, 
and technical support. 

e Supplies cost from $6 eoch 
e Free Directions 
• J Free VIdeo Training Tape 
e Starter tot-approx. $500 

supplies for 36 recharges 
e For complehf information, 

see Fax document# 2040* 

Our new SuperBright laser 
includes all drive electronics, 
heatsink, & collimating optics. 
The laser will run over five hours 
on 4 AA alkaline batteries. 

\!lb> £m> ID ~ YlmJ Dealer Program 2 Red laser beam 635nm is 

You ship us your customer's 
toner cartridges and OPC 
cartridges, and we'll recycle 
them at a reduced price for you. 

e Aftractlve Marketing Flyers 10 times brighter than 670nm. 
wlfft your name available 

e Fast Turnaround This laser blazes like a torch. 

Price: $139.00 
• Generic Packaging 
e See Fax document# 2092* 

\!lh) £m> ID ~ YlmP @mfie1rroiP Daaler ~ram 3 
You recommend us and give liter­
ature with our name to your cust· 
omer. We'll deal direct with your 
customer. You have your code on 
our prepaid shipping label. 

e You eom commission 
e You recommend us 

Please include $7.00 for shipping and handling. 
CA residents add 8.25% sales tax. 

e Prepaid UPS shipping labels 
e For complete Information, 

see Fax document# 2090* 

•to obtain Fax documents, use our Fax-On-Demand system. 
Call 516-467-0772 from any Fax machine equipped with a touch-tone 
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an Index. 

..,... -. Che n e sko Products Inc 

• _. 22215thAve Sultc4, Ronkonkomo , NY11779 800 221 3516 
~~= · ~ Phone 516·467-3205 E-ma1l thcnesko ' aol com • • 
PFC)J::TS Fax 516 -467 -3223 Fox-O n-Demand 516-467-0772 

Write In 215 on Reader Servlca Card. Write In 176 on Reader Service Card. 

Laser Printer 
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, 
mics, kits, linears, modulators, 99 channel 
Feadout freq. modification kit for 
148/2000GTL/Grant XL. Infrared night 
scopes & tons more stuff. Catalog $3 cash, 
check, MO, Amex. MAXTECH, PO Box 8086, 
New York, NY 10150. 718-547-8244. 

Cartridge Remanufacturing 
Expert Training from only $49.95! 

• Save Money- Remanufacture your own cartridges 
• Make Money - Remanufacture them for others 
• Earn up to $125/hour at home in your shop 
• $30K - $250K full-time income possible (really!) 
• Huge market! Fewer than 25 in 100 toner 

cartridges were remanufactured last year 
• Low Cost, Highest Quality videotape and 

11 Hands-Onll training available 
• Complete videotape training packages from only 

$49.95- $795 (None Higher)! 
• Extensive supplies inventory on-hand for HP, 

Canon, Apple, IBM, and others 
• No supply contract requirements, franchise 

fees or royalties 
• Three types of on-going tech support 

(

11 1ive11

, voicemail and fax-on-demand) 
• Call for free literature or Demo Video i$lo.oo deposit) 

• Call 815.7 48.5823 ext. 100 from your FAX 
machine/fax modem and request DOC# 7100 

@23 ~j:~~~~~3~4~B23 
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VINTAGE TUBE CBs. LSASE list. RFD 1, 
Box 75, Fort Kent, ME 04743. 207-834-6273, 
evenings/weekends. 

HR2510 HOTTEST CB/10 meter rig g0 ing 
AM/FM/CW up to 80 watts SSB does not 
require chip change out! HR2510 with easy to 
follow video tape and instruction booklet. 1. 
How to add CB 26-30 MHz. 2. Convert rit to 
slider. 3. Boost up to 80 watts SSB. 4. Add 
variable power. 5. Add talk back only $259.95 
plus $5 shipping. MO/COD/Disc/Visa/MC. 
KDC Sound, 17294 FM3083, Conroe, TX 
77302. Order 1-800-256-9895. 

CB RADIO Hacker's Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSB CB 
radios. Improved performance, extra capabili­
ties! Which screws to tum, which wires to cut, 
what components to add: Cobra, Courier, 
GE, Midland , Realistic , SBE, Sears, 
Uniden/President. $19.95 plus $5 shipping 
($6 Canada). NY State residents add $2.06 
tax. CRB Research, Box 56-NW, Commack, 
NY 11725. Visa/ MasterCard accepted. 
Phone order M-Tu-Th-F, 10-2 Eastern Time, 
516-543-9169. 

SCANNER MODIFICATIONS. Professional 
level mods at reasonable prices. S meters, 
extended memory, Linkall memory controller, 
computer interfaces, auto crystal switch , 
many more mods for all scanners. 
Recommended by Bill Cheek. Mark Persson, 
1369 Lombardy Blvd., Bay Shore, NY 11706. 
516-665-6457. 

CELLULAR RESTORATION on your 
800MHz scanner perfonned 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, 
lcom, Alinco, and Regency. Frequency fixes, 
scan rates, interfaces, programmable chan­
nels, improving operation, antennas, and 
MOREl $36.45. VISAIMC 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 Daltronlx, 908-493-1658. 

ELECTRONIC WARFARE BIBLE: Covering 
the entire spectrum of communications dis­
ruption of jamming. lndepth 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 publici Manual $25. 
SPECTRE PRESS, PO Box 5112, N. 
Muskegon, Ml49445. 

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 
PR0·2006/5/4 and IBM/compatibles w/512K, 
MSDOS 3.1/upl 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. 
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ULTIMATE MODIFICATION BIBLE Vol. IV. 
Most complete, and greatest moc;lification 
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. Call1-800-536-0109 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, lcom, others & 
scanning software. NO duplications from 
Volume1! Specify 1.2 or 1.44MB. $36.45. 
VISAIMIC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366·6426. 



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 Blvd. #211, 
Pasadena, CA 91101. 

LOW COST MICROCONTROLLER DEVEL­
OPMENT SYSTEMS: 80C552 (8051 core 
processor) 8 channel 10-bit AID, 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 AID, RS-232 port, 32K ROM, 
32K RAM, 24 more 110, $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 Mlcrotek, Inc., 83 Seaman Road, 
West Orange, NJ 07052, Tel: 201-325-1892. 

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. 

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 ldylwild, 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 II 
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/MG. 

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

CANON BUBBLEJET, Apple Writer Ink 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 CATs 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 
II 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. 

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. 

-----. The RF Connection 

~\~ 213 North Frederick Ave. 
• ; Suite 11NV 

! Gaithersburg, MD USA 

'-----N...I 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/Fiexi4XU9096 

UG-21B/9913 ....... $5.75 Pins Only ....... $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 .00 
UG-175/U Reducer RG-58/58A . . 25 or 5/$1 .00 
J&l Silver Teflon PL-259 MIL-Spec ...... ...... .. .. 
........ .. .... .... .. .. .. .... .. .... .. .. ...... $1.25 or 10/$10.00 

MIL-Spec Coax Available (Tenon, PVC 11A) 
Certified CQ Flexi 4XL811 A (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 
lntro Price .............. .. ...... .. ........ .... $14.00/1 OOft 

Call for Specials of the Month 

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

8 Pin Mike Female ........ .. .............. .. .... .. .. $2.00 
8 Pin Mike Male Panel .. .. ...... ....... ........ .. $2.50 
13 Pin DIN for Kenwood .. ...... .. .. .. .......... $2.75 
8 Pin DIN for lcom .... .............. ...... ........ .. $1 .00 
8 Pin DIN for Kenwood .. .. .. .. .. ...... .. ........ $1 .50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

800/783-2666 
301/840-5477 
301/869-3680 

Write In 133 on Reader Service Card. 

HEWLETT PACKARD calculators. We buy, 
sell and trade 41C, CV, CX, 100LX, 200LX, 
palmtops and 71 B 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. 

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. 

Yes, we can help with all your cable needs 
QUALITY PRICES 

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

• • 
9am-spm M-S • Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALL TODAY! NONVSAW 

HEBE T 
8085 MICRO­
PROCESSOR 
TRAINING 
SYSTEM_..~ 

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 OVfK 100 page Self 
Instruction manual takes you from binal)' number 
systems, to processing interrupts. At the end of the 
manual are wo(ldng 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 program in Assembler, For1h, 
andBASICwithoptionalupgradeand software. Upgrade 
includes: RS232 serial port. cable, and 32K of ballery 
backed RAM. Picture shown with upgrade option and 
optional heavy-duty keypad installed. The PRIMER is 
$119.95 in kit form. The PRIMER assembled & lealed 
by EMAC is $169.95. Order now and receive one free 
power supply. Please add $5.00 tor shipping in USA. 

ern 
618·529-4525 FAX: 618·457.0110 
BBS:529·5708 - P .O.BOX 2042 

CARBONDALE, IL 62902 
Write In 98 on Reader Service Card. 

Data Acquisition 
for Windows 
priced at $99 

NO External Power 
Required 

DAC0-25 Features 
• Plugs into Computer 

Parallel Port 
• 8 Analog Inputs 
• Digital, 8 In, 6 Out 
• Powerful Analysis 

Software 

base2 Computer Corp. 
P.O. Box 950, Pasadena, CA 91102 

818-583-5525 

Write In 51 on R .. der Service Card. 13 



The One-Stop Source lor Cable Parts, Tools I Accessories 
Only Novaplex Brings You So Many Great Low-Cost Converters 

Centurion 
Introductory Offer! Foro limited ~'f :b ~ 
time only, 1 0-lot price is only: .I] !I t 

NOVA VISION 
Watch one channel 
and record another 
any £::~ 
quantity~ 

MILLENNIUM 
Configure the vari­
ous option pack­
ages to suit your 
needs ~ 
10-lot: ~ 

The New Centurion converter offers o number of powerful features: 

• parental control • favorite channel memory 
• switched AC ou~et • bottenes included 
• sleep timer • jumper cable included 
• remote control included • illustrated user manual 
• outoj monuol fine-tune • LED display 
place your orders soon---demand for the Centurion is high ! 

Panasonic TZPC 14S Converter 
SA 8S 11-300 Converter 
Units sold with wireless remote control & batteries 
Features include: parental control (Ponosonic only), lost Panasonic TZPC 145 S 65 
channel recoil, favorite channel memory, sleep timer, channel2 or 3; 1 0-lot prices 
channel 2 or 3 ovoiloble. 
In quantities of 10 or more, $65 SA 8511 channel 3 8-lot: S 65 

Also: Ponosonic TZ - PC 17 5 Series Converter w /volume. 
Topcoses for Ponosonic, SA and Jerrold (oil models) also 
ovoiloble. Coli for pricing ond availability. 

Quality SA-Compatible Remotes Full Line of ..Jerrold-Compatibles 

SRC 8600A SRC 475A (w/volume) SRC 175A 
Operates 8600 on- Operates 8540 & 8590 Operates 850(}.8590 
screen programming series volume-control series non-volume 
converters converters converters 

$6.25 $6.25 $5.75 

Dozens of other items 
Jerrold- & SA-compatible topcases with lenses from 
Torx Bits & Drivers (all brands) from 
Capacitors (every voltage) at 1 000-lot prices from 

SRC 075A 
Operates all beige 
8500 series converters 

$5.75 

Also ovoi\oble: 
Tocom, Hamlin, 
Pioneer, and 
Ponosonic com­
patibles; all 
prices quoted in 
this ad ore: 

1 0-lot 
prices 

PIRC 82A 
Operates Pioneer 
8 2 00 series converters 

$6.25 

JRC 450A JRC 550A (w/volume) ZRC 3 (Zenith) 
Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
4 SO series converters DQN 5&7, Storcom VI, PM, PZ, ST series 

& Dl4 series converters 
$5.75 $5.75 $6.00 

in stock! Cal or quantity discounts! 
$3.25 Kester Solder 44 Coresize from $8.45/roll 
3.95 Jumper cables (l, 3 & 6ft.) from .60 
.06 Jerrold- & SA-compatible bezels & lenses from .95 

Call for your free catalog! NO DESCRAMBLER SALES! 

Call Toll-Free Bam-&pm PST 800-844-8882 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

PanasonicrM, JerroldTM, ZenithrM , TocomrM, PioneerTMand Scientific AtlantaTM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 



PV7-D & PBB7-D (Including R or v Models) 

liriiiEt 1 Wire Smart Board Available 
CF- Series 
1 Wire Smart Board Available 

I 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/$3951$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. CCI, 714-778-
0450. 

EASILY CONNECT shortwave radio to PCI 
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 8;2605-0127. 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, Compaq, Apple , 
Aamazing, Adds, AT&T, IBM, DEC, CTX, 
Dell, Gateway, HP, Epson, Loop, Mitsubishi, 
NEC, Samsung, Tatung, Wyse, Zenith, and 
many morel $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 110 CARDS from $29. Up 
to 8 different boards can be operated simulta­
neously from your PC's printer port. Available 
boards include 24-bit AID converters, 12-bit 
DACs, LCD displays, relays, digital 110, ther­
mocouples, etc. Atlantic Technologies, Inc., 
POB 26, Newtown Square, PA 19073. 

SYSTEMS ON THE MARKET. WE GUARANTEE TO BEAT ANYONE'S 
PRICES ON SAME QUALITY ONE PIECE SYSTEM. ALL IN ONE 
SPECIAL: CONVERTERS/DESCRAMBLERS ONE PIECE SYSTEMS. 
NO MORE MESSY WIRES OR POWER SUPPLIES REQUIRED 
VIPER II REPI.ACE AU.. TNI', 1Vf, STEALm $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. CCI, 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 tool 
Larger also available. Stewart & Associates, 
1-800-704-6500. 

• We Buy All Types 
U.S. Systems 

• OtTers of 200 Pieces 
Or More 

• CALL TODAY! 

1 402 392-2284 

FAX: 1 402 392-()991 

Ask For Purchasing .•• 
and 

Let's Deal!! 
Write In 136 on Reader Service Card. 

Digicom Communications, Inc. 
Importing & Exporting Nation Wide 

e 96 Quickboards 
SA:8570-8600 $13 
Micro: 8570-8600 $13 
99ch Data Modules for 
8500-8536 $4 
8550$7 

New Dropfield Three Wire 
Data Modules For 8500-8536 
$5 
N Two wire data for new 
'96 converters. No brakes or 
jumper cuts. 
Zenith Z-Tac Modules ST-1000, 
ST-1086. ST-1600 Etc. $5 

$ $ $ $ $ 
The Only Company 

That Carries The Newest 19961tems, 
At '95 Prices 

We Have Many Other 
Products Not Listed. 

Ask For Our Free 
Catalog. 

30 pc. Minimum 
Order 

Sorry no Florida Sales 

1-(800)-250-3187 
Tel/Fax: 1-(305)-638-9392 

Write In 77 on R .. der Service C•rd. Nuts & Volts Magazine/February 1996 15 



3. 

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 
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 

3X magnifica­
tion from video 

capture card 
picture. 

non-Amiga enthusiasts, the 
Video Toaster provides 
broadcast quality titling and 
video special effects for a 
fraction of the standard cost. 

4 
3X magnification 

from Snappy 
picture. 

5. 

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

3X magnifica­
tion from 1500 
x 1125 screen 
resolution. 

ter) computer is no longer 
in production , they still 
remain hard at work in 
Hollywood. Many smal l 
cable companies use the 

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 
16 February 1996/ Nuts & Volts Magazine 

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 TechnoloQv 

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 

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
er port. Most PCs 
only come with a 
single parallel poFt 
and, if you're like 
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 
I ~I ation 

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 

by_ John Iovine 

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 

menu. Type 
A:\Setup and 

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

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. 

------- Worki nappy 

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. 

port. _
1 

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 td return to 
the main menu screen. Once at the 
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Error message from Snappy 
program if Snappy device isn't 

connected to computer's printer 
port. 

Snappy's opening screen.~ 

• Snap~y's preview mode. 

main menu, you can save the cur­
rent picture or start over. 

-------------- Setup & A ju t 

An in-depth discussion of the 
Setup and Adjust options are 
beyond the confines of this article. I 
will give a quick cursory look at 
these control features. Clicking on 
the Setup button brings up the 
Setup screen (see Figure 1 0) . 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 "TapeNCR" 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 processing to 
improve picture quality. "High­
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. 

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." 

I 

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

191 al 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 I 
have not seen in other software 
packages costing more than the 
whole Snappy outfit. 

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 I 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 flipbook. The second 
featured I 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. 

------- ----- --------- 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. 

• 

~~~Prograr.nr.ner 
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. 
• Instruction-level emulation for the PIC 

16C71 and 16C84. 
• Programmer only $155, 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, moilitor program, and 
examples. 

ROMY-16 
EPROM EMU LA TOR 

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

J &M Microtek, Inc. 
83 Seaman Road, W Ora11ge, NJ D7052 
Tel: OJ 325-J892 Fax: OJ 736-4567 

Write In 61 on Reader Service Card. 

*'~WME2 
0 68HC11 Based Micro-Controller 

~ 
~ Suppon:.s A and E Series HC11 'a . 

~ 
_.,. Single 5 Vott Supply Operation . 
.... 32K x 8 On-Board RAM. 
- 9 .8304 MHz Crystal Oscillator . 
.,.. Serial Host / RekJad Port. 
..,.. Supports ALL HC11 Operating Modes. e ... Designed for easy Board-Stacking. 

~ _.,Full Reset/Power Supply Management. < .,.. T~y 2 .5 by 3.5 inch footprint. 

t;; ==~~~~::~:a~~-

A $119~~ 
~ Single Piece Price ! 

4-~~WMSll 
~ 68HC11 Based Micro-Controller 

~ 
~ FAST 9 .83 Mhz Operation. 
.....,. RS-232 Host tnterfece. 
_. 32K RAM · 32K EPROM. 

~ 
_.,. Trirnrnabie Cryat;el O.clllaEDr. 
...., Conftgureble Analog Input; Buffers. 
_,. Buffered and Optieelty Coupled 1/0. 

~ 
_. Single Suppty- Local Po-Ner Regulation. 
..,.. FuU Aeeet/Power Supply Management. 
_.. Setzery Backup~ RAM or Entire Board. e _. Banked ......,_IT\Of"y Logic atlowa up to 2Meg.. .< _,. Four Pre-Oecoded Chip-Selecta Available. 

t; ==01~::.~-:~~~ ... 
$159 ;:-:_s; 

3 Marine Avenue 
- Clinlm. cr 06413 

(203) 669-0401 fax (203) 669-2838 
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NEW I 
Write In 135 on Reader Service Card. 

Lowest Cost 
Highest Accuracy 

Data Acquisition 
Take a look at the Intelligent DVMI 

Priced from $239.95 

WIDEST RANGE, GREAT FLEXIBILITY 
5Y2 digit (18 bits+ sign) resolution, ±200V to± 0.1 uV, .006% 
accuracy, 15 or 55 conversions/sec. Eight differential input 
multiplexer. Internal temperature measurement for thermocouple 
compensation. Two digital outputs and two digital inputs for cpntrol 
of the measurement process. Simply connect to the printer port. 

EASY TO INSTALL, EASY TO USE 
Powerful Microsoft Windows based software makes data acquisi­
tion a simple task. Includes programs required for measurements to 
be rescaled, recorded and graphed with a wide range of selections. 

DeltaQuest 
4960 

Almaden 
Expwy 

Suite 238 
San Jose, CA 

95118 

· Software can be hidden and/or customized. Write your own 
programs in Microsoft EXCEL, Visual Basic, Word 6.0 or C++ to 
control and transfer data through DDE (Very Easy). 

Phone:(408) 
997-8644 

FAX:(408) 
997-6730 

Write In 98 on Reader Service Card. 

Model 2020-85 CHANNEL CONVERTER w/REMOTE 
includes tbese great feolrlres 111111 mony more 

lost Channel Recall Parental Control 1 10 
Favorite Channel Scan Sleep Timer 64.95 55.95 

Model252~w/vol control 20+ 

Jerrold HEX Drive 

()Yt===F=L=OW==ER==B=I~====~ 
JA" X 2" 
\4" X 4" 

1-9 
1-9 

12.50 
14.50 

These security bits tift! <"OIIIf1tttible 
with all the following comptmies: 

Pioneer 6300 round bit (tri-notch) 13.95 
Pioneer round bit (no notches) 13.95 

Jerrold Flower-head 
Securit:yScrewdriver-7" 17.50 
Hex-drive Hand Ratchet 
Fits all our TORX and Hex bits 5.95 

I Ill 20+ 54 95 
79.95 77.95 75.95 ·~~ 

Steel-shank 
magnetic screwdriver 

for Hex-insert bits 5.35 

I 

73.95 

Lost Channel Realll 
Parental Control 
Fovorile Channel Sam 
Sleep Timer 

10 20+ 

69.95 67.95 

I COMPUTER HARDWARE cont. 

STUPID CHEAP MEMORY FOR YOUR 
SYSTEM FOR AS LITTLE AS $20/MEGI 
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 okayl 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 canl 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, ALL, ESDI, SCSI, IDE, and CD­
ROM, tool 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 soonl 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@IO.COM http://www. 
io.corn/-twobit 

SONY MULTISCANS 0.26DP 15.7 thru 
36KHz CGA thru SVGA (1024 x 768 1). Great 
for Omegas $175. Generic SVGA color moni-
tors from $125. Expert Sony repair, parts 
available. Dealer discounts. Refurbished 
guaranteed. Pikul & Assoc., 101 Glenfield 
Dr., Festus, MO 63028. 314-937-0335. 

COMPLETE SINGLEBOARD COMPUTER 
WITH BACKPLANE. Made in the USA, Intel 
386DX-33 CPU, max. 32MB RAM, IDE & 
floppy controllers on-board, two serial ports, 
one parallel port. 8-slot ISA passive back­
plane with keyboard and power connectors is 
INCLUDED. These are new, excess invento­
ry, limited quantity. $159 with OK RAM, $215 
with 2MB installed, etc. 10% off for ten or 
more. Going fast. 1-800-505-0019. 

REMOTE CONTROLS 
Remotes compatible with these companies: 

Jerrold 
400/450/550 
CFT-2000 

Scientific Atlanta 
0751175 
475 Volume Control 
8600 On-screen Display 

Zenith 
RC-1000 

Prius for all of th~ .following: 

Panasonic 
PA 120 
PA 140 

Hamlin 
RCPX, CRP-5. 
CRP-6, CRP-7 

Oak 
Sigma Series 

Pioneer 
BR-82 

Tocom 
All Models 

TORI BITS 

Tocom T-7 
Zenith TIO 
Zenith TI'i 
Scientific Atlanta 

T20 

1:2 N:ll 
7.65 6.40 
8.75 7.65 

7.65 6.40 
8.10 6.90 
8.10 6.90 

8.35 7.15 

8.75 7.65 

I" 2" 3" 
x-long 

3.9) 4.95 na 
3.95 4.95 na 
3.95 4.95 5.95 

3.95 4.95 5.95 
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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-
n1-8152. FAX 703-n1-8588. 

NEW FOR 19961 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 OOOOFFFFS. UJME-1EE 
EMULATOR SYSTEM OPERATES ON 
12.5VDC OR 117VAC, INCLUDES PRO­
GRAMMING HANDSET, 5 MODE EMULA­
TOR CONTROL BOX, SOFTWARE MAMPS-
1 EE-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 $674.951 
INTERFACE CABLE HARDWARE SETS 
SEPARATELY: $119.95 EACH. (1) 4PCS­
F/P 1 EE FOR FLIP & POCKET PHONES. (2) 
1PCS-UC-1EE BRICK & ULTRA CLASSIC, 
(3) 1 PC8-BIM BAG/MOBILE, (4) 1 PC8-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 MOOR 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 

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, 1 P, & 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. Caii/SASE cafl: BNFE, 
134R Newbury St., Ate. 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 lb. 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 Compaq 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. MCNisa. Phone/FAX 
410-586-2177. LOG Electronics, 1445 Parran 
Road, St. Leonard, MD 20685. 

TOWER CASES! BABY AT DESKTOP 
CASES! Black mini-tower with .145 or 200 
wan 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 I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I 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. 

DMAIIRQ/POST-CODE DIAGNOSTIC DIS­
PLAY CARD: Determine current DMAIIRQ 
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 interlace. 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 interlace $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/10, 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, 4-3012-72 SIMM sockets, 256K cache, 
with DX2-66 CPU $139, DX4-100 CPU $189, 
PCI version with EIDE/10, 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 li!Gli(!L 11.1n nsr L(!LII'.\11: \r 

UL\'f /'Uf( ·1~· 

rrt£QUtNCY 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81 .4 dBm with 40-12000 
20 reference impedances 

TrueRMS 
Frequency counter. 0.01Hz-10MHz 
Capacitance: 1pF..SO,OOO}U' 
Measure AC volt to 20kHz 
5000 counts, 0.1 'Mo accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 1310 
$229.95 

Most Advanced LCR 
Dual display:UQ or CID 
Inductance: 0.1 !LH-1 OOOH 
Capacitance:0.1 pF-1 O,OOO}U' 
lmpedance:1m0-1 0MO 
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 

-·····-. G -· .... , .. ~­. ' . ·--·- ::'tt:. =:-~ 
'ltf0 IU..Vf ' 1: 

-·~ ""' , .. .. .. .. ---
·~ ... 
~ 

( : • t•l ... . 

!\,. ~- • 

Diode, 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 
Ruggerdized case. 
Rubber Holster $8.00 
Temperature probe $7.00 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 0.1 !LH-200H 
Capacitance: 0.1 pF-20,000}U' 
Resistance: 1 m0-20MO 
1 'Mo basic accuracy 
Dissipation factor indicates leakage 
in capacitor and a 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 

20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 
Dual Trace, Component test, 8" CRT, X-Y Operation, TV 
Sync, Z·Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1,x10 switch. Best price with delay sweep. 
PS-200 20 MHz DUAL TRACE $339.95 
PS-400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $589.95 
PS-605 60 MHz DELAY SWEEP $769.95 

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

AUDIO GENERATOR 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C-10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 7511 $129 
Holster C-70 $16 
Fluke 77 II $149 
Fluke 79 II $169 
Fluke 29 II $169 

Fluke 83 $225 
Fluke 85 $259 
Fluke 87 $287 

Fluke 97 
Scope Meter$1785 

20 MHz Digital Storage 
Oscilloscope DS-203 $729.95 
Switchable between digital and analog modes 
2 K word per channel storage 
Sampling rate: 10M sample /sec 
8 b~ vertical resolution (25 Lerel/div) 
Expanded Timebase 1 Oms/div • 0.5 s/div 
Refresh, Roll , Save all , Save CH2, Pre-Trig 
Plotter Control 
250MHz x1 , x10 $29, 250MHz x100 $39 

DC Power Supply Triple Output 
PS-8202 $499.95 
Two C>-30 VDC . C>-3A outputs 
One fixed SVDC, 3A output 
Capable of Independent or ncl<ing oper11tion 
Cons1ant voltage and cons1ant CUTent mode 
Feu c:lglal meters for volt and CUTent c:lsplay 
Exc~ reg<.4ation and low ripple 
Short circ:UI and over1oad protected 
Also available: 30Vf5A triple output $549.95 
Dual ncl<ing 30Vf3A. 30Vf5A. 61Nf3A. &JVf5A 

FUNCTION GENERATOR RF SIGNAL 
GENERATOR AG-2601A $119.00 FG-2100A $169.95 
SG-41608 $119.00 
100 kHz·150MHz sinewave in 6 
ranges 
RF Output 1 OOmVrms 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 • 150 MHz 
for internal and external source 
Sensitivity <50m V 

10Hz -1MHz in 5 ranges 
Output 0-8Vrms sinewave 

0-1 OVp-p squarewave 
Synchronization: !,3% of oscillation 

frequency per Vrms 
Output distortion: 

0. OS% 500Hz - 50kHz 
0.5 'Mo 50Hz - 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN./COUNTER 
AG-2603AD $229.95 
Generates audio signal same as 
AG-2601A 
Frequency counter 1 Hz-150MHz 
for internal and external sources 
Sensitivity <50m V 

0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV·20Vp-p 
1 'Mo distortion, DC offset + 1 OV 
VCF: C>-10V control frequency to 1000:1 

FUNCTION GEN/COUNTER 
FG-2102AD $229.95 
Generates signal same as FG·21 OOA 
Frequency counter 4 disits 
Feature TIL and CMOS output 

SWEEP FUNCTION 
GEN./COUNTER $329.95 
0.5Hz to 5 MHz in 7 ranges 
Sweep: Linear 10:1/Log 10:1 20ms to 2s 
AM Modulation 
Gated Burs~ Voltage Control Generator 
Generator Control Voltage & 6 dig~ counter 
1Hz-10MHz for internal & external sources 

ALF A ELECTRONICS (800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE 1 YEAR WARRANT Y 

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER 

741 Alexander Rd., Princeton, NJ 08540 Vrsa. Master Card. American Express. COD. Purchase Order Welcome 

Write In 38 on Reader Service Card. Nuts & Volts Magazine/February 1996 19 



OPTICAL DISK juke boxes, HP 200T 187 
gbyte, 144 cartridge capacity, H P 60C 
650MB, 88 cartridge capacity SCSI-II 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. 

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. 

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. 

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 caiVSASE: BNFE, 134A 
Newbury St. Ate. 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 
wlwarranty. 714-n8-0450. 

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, Ml49437. 

QUALITY PARTS • DISCOUNT PRICES • FAST SERVICE 

COMMUNICATION 
HEADSET w/ ANTENNA 

Headband with electret microphone, 
dynamic earphone and antenna. Mouth­
piece position and headband are adjust­
able. Cable is 3' long with 6 wire termina-

tion. These are new units 
removed from walkie-talkie 

radios. They have been in 
storage for a long time, 

and the foam microphone 
windscreens are deteriorat­

ing. This may detract from 

CAT# 

PHN-8 

the appearance of 
the units, but they 

are unused and 
functional. 500 

11 0 for $45.00 I $ each 

ULTRASONIC 
TRANSDUCER SET ~ 

Murata-Erie # MA40A3R & MA40A3S ~ 
40 Khz transmitter and receiver, 
matched pair. Band width: 4Khz.+. 
Ideal for remote control systems, burglar 
alarms, flow rate detectors, etc. 250 
0.64" diameter X 0.47" high. $ - . 
CAT# UST-40 per pa•r 

MINI 12 VDC SOLENOID 
12vdc, 54 ohm miniature 
solenoid. Coil mounted on 
U bracket. Bracket size: 
0.36' X 0.43' X 0.81" 
long. 1 .65" long _.,.,,.... "n 1 

plunger extends 
from both sides 
of coil. Spring return. 
Can be used for both 
push and pull action. 

l1o for $10.00 I 
CAT# SOL-23 

Special Pricing 
2 CONDUCTOR LINE CORDS 

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

~~~ 
CAT# LCAC-18 

RECHARGEABLE GEL CELL 

12 VOLTS 3 AIH 

CAT# S12·3 

s15~2h 

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 
charged for long periods of 
time. 5.3" X 2.63" X 2.39' 

case of 1 0 - $120.00 

TILT/SWIVEL 
MOUNTING BRACKET 

Ideal for video cameras, small 
speakers, video monitors and 

other equipment, these aluminum 
brackets feature locking multi-posi­
tion ratchet joints and a 360 

degree swivel ratchet base to 
provide endless mounting pos­
sibilities. Originally designed 

for mounting cellular phones on 
automobile consoles, these 

brackets could be used for ham 
and CB applications as well. 

The base plate is 3.55" X 
1.97". The end plate is 2.08" 
X 1. 77" and has an assort­

a ment of pre-drilled holes for 
various applications. Arms 

are 1" X 0.2" die-cast aluminum. 10" 
reach fully extended. Flat black. 

CAT# SMB-1 $700 
!1 0 for $65.00 I each 

C-30 AUDIO CASSETTE 

Brand-new, good-quality 
30 minute (15 min. per 
side) audio cassettes. 
Excellent for demos or 
instruction tapes. 

Manufactured without record-prevent knockout 
tabs, so the indentations must be taped over 

before use. 3 f s1 00 
CAT # C-30 Or -

I I 

MAIL ORDERS TO: 

8 mm Video Camcorder Users!. 

SONYHi-8 ~ 
Top quality, metal particle -~- · 
120 minute video cas- _,. • 
settes. Used for a short 
time, then bulk-erased. 
Each cassette has its own 
plastic storage box. saoo 
Satisfaction Guaranteed. each 

CAT# VCU-8 

I 10 for $28.00 • 100 for $250.00 

SUPER SAVINGS ON 
S-VHS TAPES (USED) 

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. aoo 
CAT #S-VHS $ each 

9 FOOT DUAL 
AUDIO CABLE 

9' shielded dual audio cable with color coded 
(red and yellow) RCA style pin 
plugs either end. Black cable. $1 00 

CAT# DCB-108 each 

1 0 for $8.50 • 1 00 for $75.00 
1 000 for $500.00 

ALL ELECTRONICS CORP. E-MAIL al/corp@al/corp.com 
FAX (818) 781-2653 
INFO (818) 904-0524 

P.O. BOX567 
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.O.D • Shipping and Handling $5.00 for the 48 Continental Un~ed States ·ALL OTHERS including Alaska, 
Hawaii, P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 
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TURN THAT PILE OF DRIVES INTO 
MONEY! MFMIRLL driver tester with built-in 
report printer. Exhaustive test functions 
include seek time, low level format, $100. 
COMPTEK, 6714-1/2 Olympic Blvd., 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, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
31().494-4851 OR FAX 31().494-4913. 

DEC EQUIPMENT WANTEDIII 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 
w/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 (ctrlr 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. DSIDD 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, Ml 
48240. VISA/MC/AX accepted. 313-532-
4291. 

~v 

Ill ... 

---·-! 
~-GPWTIOIIS IMJAL .... ~~ 

~: 
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. 1 00 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. PR0-
128 (2764-27010) only $199. PR0-512 
(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 11") $220. HP 7475A (6-pen, 
up to 11" 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. Psltech Plus, 
707-745-4804, fax 707-747-52n. 

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. 



LOW COST ADVANTECH 
EPROM ERASERS LABTOOL-48 

NEEDHAM 
SA-20 

ROM MASTERS 
SUPERPRO II 

1249. ADVANTECH LABTOOL48 179. XELTEK ROM MASTER II 
669. EETOOLS ALLMAX PLUS 149. XELTEK ROM MASTER I 
596. ADVANTECH PC·UPROG 135. EETOOLS ROM MAX I 
569. MOD·MCT·EMUPA 189. EETOOLS ROM MAX 4 
429. XELTEX SUPERPROII 419. EETOOLS PROMAX 
689. NEEDHAMS SA-20 49. SUNSHINE 1 GANG 
424. NEEDHAMS EMP-20 125. SUNSHINE 8 GANG 

REFURB SPECIALS 
$400 MOD-EMUPA 
$300 MOD-EMUP 
$300 SUPERPR02 
$200 SUPERPRO 

$400 SA-20 NEEDHAM 
$300 PC-UPROG 

EETOOLS 
ALLMAX PLUS 

General Device Instruments MAsTeRcARD- v1sA 
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 RL6000L, 
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 1/0 card at $59, 12-bit AD/DA 
card at $89, etc . We do business UPS 
Ground COD cashier's check only . 
Computronlcs Technology, 214-242-8087. 

IBM CLONES 2861 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. I ship US. 
lnstructograph 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 

RUNICPM 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/Aioris) 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: BOMHz 
$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, 110-24 module, 
all documentation & software. Ted @ 206-
547-8237 $175 (cost over $250) nicely pack­
aged 80C51 w/RS-232 analog digital I/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 I 
Best Values for Performance, Feablres and Dependability 

$69 $44 $54 

DM230 DM2500 DM2600m 
Digital Engine Analyzer 

$69 

DM4000 DM4050 DM41oom 

• 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 Caltallog 

Bel MERIT 
SOLUTIONS FOR THE TEST INSTRUMENT 

26242 Dimension Dr .. SUite 110 
Lake Forest. CA 92630 
(714) 58S-3700 ·FAX (714) 586-3399 

Write In 212 on Reader Service Card. 
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• 1n o 
Panasonic TCPC175D02 

cCj ) Volume Control 
..-" 

( Sleep Timer 
1V 

9~'7 Last Channel Recall 
2~· 

,1, • 
;~: Favonte Channel Memory 

Parental Lockout 
sm- 11 c 
\I STD/HRC/IRC Switchable 

IRC 

2- , Channel 2/3 Switchable 

~p Infrared Remote Control 

07 Comho 

S:~7 Last Channel Recall 
,I, 

;~~ Favorite Channel Memory 
sm- '" 
\ I STD/HRC/IRC Switchable 

IRC 

~ Infrared Remote Control 

SSA-TV86 

~7 
2:f Last Channel Recall 

~ Parental Lockout 
S"ll-

\ I STD/H RC Switchable 
IRC 

~:,-~ Infrared Remote Control 

Manual Fine Tuning 

----

ModeiSP+ $239 
A 100% replacement for all Pioneer, all Scientific Atlanta (except 
baseband), Oak, Hamlin, and Eagle Systems 

ModeiT 
Perfect for all TOC xx03/07/08 systems including wireless 

Model Z 
The one for all Zenith and Zenith/Oak systems. 

$239 

$239 

Timeless Products TPISSOPC w/G7 $139 
Timeless Products TPISSOPC with all new G7 Tri-Mode decoder 
installed. This brand new one piece system is a real crowd pleaser. 
Easy to install and operate. 

SSA-TV86 
This updated SSA-TV86 replaces all SA8500-8580 and 
PIO Sxxx-61 xx . 

$149 

• 
1-800-338-0400 

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



Decoders 
STEALTH 1 000-P 

5 x 4 Plastic Case wfToggle 

TNT 
6 x 9 Metal Case wfToggle 

TVT-3G 
6 x 9 Metal Case 

MINI-TVT 
3 x 6 Metal Case 

GOLD 
3 x 6 Plastic Case 

APOLLO-J 
3 x 6 Metal Case 
Replaces Purple & SIP 

FTB-3 
6 x 9 Metal Case 

G7 
4 x 4 Board Only 

Converters 
Stargate Elite 

,_12_7 4

2
77T Last Channel Recall 
,I, 

~c.v- Favorite Channel Memory 

~ Parental Lockout 

\ I STD/HRC Switchable 

~ Infrared Remote 

Stargate 550XL 
cCJ Volume Control 

A 

~ Sleep Timer 

12 
Last Channel Recall 

~~ Favorite Channel Memory 

\ I STD/HRC Switchable 
""' 

2 -J Channel 2/3 Switchable 

~Infrared Remote Control 

Panasonic 

QTY 
10 

$49 

$45 

$42 

$42 

$42 

$49 

$43 

$39 

QTY QTY 
10 20 

$59 $55 

$99 $89 

TZPC1453G2 $79 $69 
Sleep Timer 

.,.,t2_7 -;rn Last Channel Recall 
,I, ' <V- Favorite Channel Memory 

~ Parental Lockout 
TO 

\ I STD/HRC Switchable 
""' 
~Infrared Remote Control 

1 . COURTEOUS AND 
PROFESSIONAL SERVICE. 

2 . QUALITY PRODUCTS . 

3 . LOW PRICES . 

4. PROMPT DELIVERY . 

5. SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

QTY 
20 

$45 

$42 

$39 

$39 

$39 

$45 

$39 

$35 

PI0-6300 
6 x 9 Metal Case wfToggle 

PIO+ITNT 
6 x 9 Metal Case wfToggle 

PIO RED 
3 x 6 Metal Case 
Replaces Green & Apollo-P 

STEALTH 80-P 
5 x 4 Plastic Case wfToggle 

M-80 
6 x 9 Metal Case wfToggle 

S-BLUE 

TPI550 
1 ~ 

~ Last Channel Recall 
I, 

~~ Favorite Channel Memory 

~ Parental Lockout 

~ Infrared Remote Control 

Centurion 
P' Sleep Timer 

?rn Last Channel Recall 
,,, 

-"~ Favorite Channel Memory 
.... 
\I STD/HRC Switchable 

~Infrared Remote Control 

100 Channel Capability 

Fine Tuning 

Millennium3 
~ Sleep Timer 

m Last Channel Recall 

-"_t- Favorite Channel Memory 

~ Parental Lockout 

V STD/HRC Switchable 

}~Infrared Remote Control 

100 Channel Capability 

QTY 
10 

$60 

QTY 
10 

$69 

$69 

$69 

$55 

$65 

$65 

QTY 
20 

$57 

$65 $61 

$69 $59 

QTY 
20 

$59 

$59 

$59 

$49 

$59 

$59 

Build your own one piece combo unit. This converter 
is perfect for installing a descrambler into. No 
soldering required, all cable included. 

All prices are for 10 pieces, subject 
to change without notice. Some 
quantities may be limited. 30-Day 
Money Back Guarantee. One year 
parts and labor warranty. 

MON-FRI 1 0-7 EST 
SAT 10-3 EST 

FAX 1 -800-854-7 1 1 8 



T he 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 rnA, giving us plenty of drive power. And the 
distortion is extremely low as evidenced by Figure 2, 
which shows the JC'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 yet, 
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 SurfboarcfTM model 
9081 and installed SMT bypass capacitors where 
shown. The Surfboard was mated with an unetched 
copper-dad 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 !C. 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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ting small wire and resistor leads. They are only about 
$2.00 at any drug store. 

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 
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-
tions are met in the 
laser system, a concen­
trated laser beam is 
emitted. In this case, 
the beam is emitted in 
powerful bursts and not 
continuously. 

Note the energy 
levels A1/ 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 A1, green 
light will be emitted. 
Being of shorter wave-
length, the green light 
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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 
an energized planet can return to its 
"normal" orbit is to emit energy in 
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 

Flexible 
0-Ring 
Seal 

system" (atom) is allowed by nature to 
emit light equal to the incoming 
wavelength. Action at a distance. But 
this is all a well-known fact. Lasers 
are functional BECAUSE of this phe­
nomena! 

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 B 1 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-

A further stipulation would be 
that the planets can orbit only at fixed 
distances from the sun. When energy 
is absorbed or released from any 
planet, its movement in this model 
would be akin to "jumping" from one 
orbit at a pre-ordained distance to 
another, transferring energy in the 
process. And here's where this model 
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. It 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 rnA 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" 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 

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 & hobbyist. 

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, 1L 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. 

Amidon Associates, P.O. Box 956, Torrance, CA 
90508. Ph: (310) 763-5770, FAX: (310) 763-2250. 
Hobbyist and experimenter supplier of ferrite materials in 
many shapes and sizes. 

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, Cornwall Bridge, CT 06754. MaU 
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. Usted 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 
items that have problems or you aren't satisfied with. 

Oyna-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 Royalton 
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. SeUer of microvideo products. 

Images Company, P.O. Box 140742, Dept. N, 
Staten Island, NY 10314. Ph: (718) 698-8305. Carries 
holography supplies, optical components, components 
for laser power supplies, stepper motors, ceo 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, FL 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. 

FDA Halts Nighttime 

It is an endless source of fascination to 
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 

C('he Laser Experimenter is a reader-interactive col­
U 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, PO. 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. 

Las Vegas Laser Light Shows 

Closing Quote: 
"Who shall assign a limit to the dis­
coveries of future ages? Who can 
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) 

26 February 1996/ Nuts & Volts Magazine 

Anthony Charlton is an active electronics and sci­
ence "do-it-yourself" project designer, does custom 

R & D, and writes technical articles. Previous work 
experiences include design of hardware and software 
for microprocessor-based process control systems, and 
electronic design. His hobbies include lasers, garden­
ing, target shooting, and model rocketry. 

~ ne can think of few events more frightening than being blinded. 
V 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 
airports . 

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. 



I 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. 

VERSATILE 68HC11/80C32 single board 
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 lnt'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, Ml 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. 

us$299 

Robot Kits ./Academic-Level Books 
J Build it Yourself 

J Action Packed 

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with 
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies 
different electronic & robotic principles. Learn how RobOts work and have fun at the same time! 

606A "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 

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

602A "BlitJky" Pathfinder Robot 601 A "Scooter" Sound Controii-
Eollows path made with a marker pen or ed Robot Backs up, changes direction, 
tape. Red/green LEOs react to steering goes forward when it hears loud noise or 
changes, adding fun and interest. 28 page hits an object. Florescent red. 24 page 
Book. Infrared emitter/detectors. $36.95 Book. Fast-paced excitement! $18.95 

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 il" policy guarantees success for YOU! 

ORDER TODAY! Phone: VISA/MasterCard/Discover/AMEX 
Mall: Check/Money Order, Credit Cards 
Add: $4.00 Shipping 

CALL FOR FREE 
40 PAGE CATALOG 

Gray mark P.O. Box 2015, Tustin, CA 92681 800-854-7393 

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. VA 12 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 BlOSs. 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: 408-296-58n. 

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. 

Freedom 16 
16 Bit Data 

Acquisition & 
Control System 

Easy to use, fast, 
tons of memory, 1/0 & features 

Write In 95 on Reader Service Card. 

CABLE TV 
Descrambler Kits 

''NEW & IMPROVED UNIVERSAL KIT' 

Universal Kit 1995 ............•• $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-Mode Kit ...•...•••.••••.••• $59.95 
Includes all the parts (with a SAW filter), a silk-screened PC 
Board, and AC Adaptor. Not included is the enclosure. 

SB-3 Kit .•..........•...•••••• $44.95 
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 
Tunable. 

• • • • • • • • • • • • • • • ... $39.00 

CALL TOLL FREE 1-800-886-8699 

16.8MHz 68HC16 
DSP capabilities · 
RS-232 & RS·485 

34 digital VOs (7 IRQ) 
+ LCD/Keypad port 
+ Bch 10bA/D 

Affordable ·c compiler/ library 
RT ckx:k available 

Visa, MasterCard, or COD 
Add $7.50 Shipping and Handling. 

Northeast Electronics, Inc. Up to 256K ea. SRAM Flash EPROM 

INTEC INOVENTURES INC. Phone: (604) 121-s1so 

2751 Arbutus Rd., Victoria, B.C. canada VBN 5X7 FAX: (604) 721-4191 

Write In 211 on Reader Service Card. 

PO Box 331 0-N, North Attleboro, MA 02761 
Write In 56 on Reader Service Card. Nuts & Volts Magazine/February 19% 27 



,and~ 
~, ff sales co. 

1·800·325·9465 
I 

FAX: 818-796-487 S 
I 

2176 E. Colorado Blvd., Pasadena, CA 91107 
Mailing Address: P.O. Box 5356, Pasadena, CA 911 17-9988 

Ellw= Ee BUY & SELL Since 1947 

POWER SUPPLIES 

DC POWER SUPPLY 
SWITCHING SYSTEMS INTERNATIONAL 
#SOV402-1444-1 . Four Output - 5 VDC @ 
50 amps. Aux. 1 - 24 VDC @ 10 amps. 
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 
1 0 for $750.00 

SWITCHING POWER SUPPLY 
LAMBDA #LUS-8A-12. 12 VDC 1.3 amps. 

Stock #PS93514 .. .. . $20.00 each 
10 for $175.00 

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

Stock #PS9400 .. . .. $20.00 each 
10 for $175.00 

DC TO DC CONVERTER 
INTRONICS #S1635-1 . Input: 30 to 60 
VDC. Output: 5 V@ 4 amps ± 15 V@ 
150 mA. 

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

± 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 lbs. New, with manual. 

Stock #PS9410 ..... $195.00 

TEST EQUIPMENT 
HEWLETT PACKARD 

#140T. Spectrum Analyzer. 
Mainframe OOOOooOOOOOOOOOO 000000 ooooooooooooo $500.00 
#8555A. Spectrum Analyzer. 
RF Plug-in 0000000000000000 00 0000000000 0000 $1,000.00 
#204C. Oscillator 000000000000000000000000 $125.00 
#333A. Distortion Analyzer 0000 00 00. $695.00 
#432C. Power Meter 000000000000 000000 $250.00 
#3330B. Automatic Synthesizer . $650.00 
#8614B. Signal Generator. 
0.8-2.4. GC 00 0000 00 00000000000000 00000000000 $695.00 
#216A. Pulse Generator 0000000000000 $295.00 
#84456. Automatic Preselector 00 $495.00 
#8057. Noise Generator 00 00000000000 $295.00 
SH our cat.log for more mode/a In atoclr. 

SOLID STATE SCOPE 

HP OSCILLOSCOPE 
#180A. 100 MHz bandwidth . Accepts stan­
dard 1800 series plug-ins. 

Stock #OS8901 ..... $395.00 

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG! 

price SET: US$ 199.00 

power supply not incl. 
AfV cable incl. 

Write In 210 on Reader Service Card. 

ne\\" I new I new I new I 

VIDEO- SENDER 

2,4GHz 
VIDEO I AUDIO transmission 

~ up to 1/4 mile 

~ openarea 

I 

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. 

1-800-807-6543 
$225 LIMITED TIME ONLY 

Write In 94 on Reader Service Card. 

TEKTRONIX 46930 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, 818-930-1 121 or fax 818-
930-11 23. 

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, etc. 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 
VIMC accepted. 

nday,8am-2pm 

ar31st 
E Admission & Parking 

Shop 1 DO's of Sellers 

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 BPI. $$ Best Price 
Anywhere!$$ 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 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 CIC++ 
Windows Development Kit 7.00. Never used. 
$75 each. Visual BASIC for MOOS 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 l 
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 . 

tecbn. data: 
RF power output: 10m W 
DC power: 11 ...... .16VfDC-05A 
dimension: 130x80x35mm 
AUDIO: in I out 

in ACP's Giant Parking Lot 
VIDEO GAMES, buy, sell, trade. All systems. 
Atari, Colecovision, Sega, NES, SNES , 
Turbo-G-16, others? Game list #1 01 . Video 
Games, Box 9542, Pittsburgh, PA 15223. 

frequency: 2.4 GHz I pll stab. 
modulation : AfV FM 

u:u.:EWi • I: I G 
Zollamtstr.48, 67663 Kaiserslautem GERMANY 
FAX ++4~31-29579 BBS++ 4~31-21048 
phone 063129187 
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Advanced C omputer Products, Inc. 

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 Blvd., 
#151 , Carson, CA 90746. 

FREE DISK CATALOG and discount 
coupon! Inexpensive, quality, IBM shareware 
and CO-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. 

~~ 
·~*"~~~ t><rsrt-~~ 

NEW FOR 19961 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 OOOOFFFFS. UJME-1EE 
EMULATOR SYSTEM OPERATES ON 
12.5VDC OR 117VAC, INCLUDES PRO­
GRAMMING HANDSET, 5 MODE EMULA­
TOR CONTROL BOX, SOFTWARE MAMPS-
1 EE-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 $674.951 
INTERFACE CABLE HARDWARE SETS 
SEPARATELY: $119.95 EACH. (1) 4PCS­
FIP 1EE FOR FLIP & POCKET PHONES. (2) 
1PCS-UC-1EE BRICK & ULTRA CLASSIC, 
(3) 1PC8-BIM BAG/MOBILE, (4) 1PC8-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 MOOR 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. 

LINUX LINUX 

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 pricesl} MicroData computer 
Services, 6510 Parkland Ave., Brook Park, 
OH 44142. Member of the ASP. 

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 techn iques , 
Autonet, Vax/VMS, packet, computer fraud , 
credit bureaus, password defeats, outdials, 
cracking, Tymnet, and much, much morel 
The largest and most indepth publication of 
its kindl For reference use onlyl Software and 
manual $20. SPECTRE PRESS, PO Box 
5112, N. Muskegon, Ml 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 1/0 
card? Don't try to guess at all those jumper 
settings. Our disk provides a collection of 
information about most generic 1/0 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 21 only). FREEl 
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. 

t THOUSAN~S 
OF C1>-lOMS 

$5 EACH 5 FOR $19 
DESK TOP PUBLISHING & GRAPHICS 
CLASSIC CARS VOL.1 , 2, Or 3 
LACE & LINGERIE 
MASTER CLIPS 1000 
NATIONAL PARKS 
PRETTY WOMEN 1 
STOCK PHOTOS SWIM SUITS 
STOCK PHOTOS TEXTURES 
SWIMSUITS1 
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 WfWORLD 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 FUN HOUSE 9.0 
HOUSE OF GAMES II 
JAZZ JACKRABBIT 
JOURNEYMAN PROJECT TURBO 
PINBALL FOR WINDOWS 
WHO KILLED SAM RUPERT 
ULTIMATE DOMAIN·MIDEVIL 
STAR WARS CHESS 
WOLFENSTBN·3D·ARCADE GAME AND ADD·ONS 
REFERENCE & BUSINESS 
AUDUBON BIRDS OF AMERICA 
MICROSOFT BOOKSHELF 
COLOSSAL COOKBOOK 
FAMILY DOCTOR VER.2 
ENCYCLOPEDIA OF KNOVVLEDGE 
GROUER'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 

800-41 O-BOBS(2627) 
http://www.shore . net/~crazybob/ 

50 New Salem St. 
Wakefield, MA 01880 
Tel617-246-6767 
Fax 617-246-6776 

CONVERTERS • CONVERTERS • CONVEmRS CONVERTERS • CONVERTERS • CONVERTERS 
1ft -= E 
8 
• = E 
I 
8 
• = E 
I 

JEIIOLD DIX·3·1 OS 
&1 Qallllll, File 1'111111 
Factory ltflrblslled 
Single: $45.00 
5+: $59.00 
10+: $55.00 

PAIIASONIC 
550 1HZ • HIC Sllltdl 

Panltal I.Oel-Oit • IIOnl 

Single: $75 
5+: $69.00 
10+ $65.00 

UNIVERSAL IEIOTESI 
REPLACEIENT REMOTES! 

$5.00 & up 

lEGAL CR·83 
u Clll•el• Panltal LOa-Gilt 

lortl Factory ltflriMed 
Single: $55.00 

5+: $49.00 
10+: $45.00 

a z 

= ;;; 
= • 
a • l1i 

= = • 
I 

Ast about custo•er 
llelerrallntentwes 

Remote, Batteries & coo cable Always Included 
WE DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 1.:0~~:::90- ! ., 
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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,r=======~=====~~ 
product information, and/or photos to: 

NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 

430 PRINCELAND CT., CORONA, CA 91719 

DIGITAUDAC DAUGHTERBOARD 

The DIGI-DAC is an 1/0 daughter­
board which is ideally suited to 

many motion control applications. It 
provides both digital 1/0 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 1/0 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 

You can extend the range of your 
cellular unit and improve trans­

mission and reception by placing 
30 February 1996/ Nuts & Volts Magazine 

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-41 02 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, L TO. 
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 

The 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 ID 

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 

Battery 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 Chloride 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 

EZ-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 rnA 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, Rl 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 



UPGRADES FOR FM RF CHAIN 

Broadcast 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-1 OOA replace­
ment exciter module will retrofit into 
obsolete FM exciters, eliminating 
the problem areas associated with 
old exciters. The PLFM-1 OOA is a 
PLL W programmable synthesized 
direct FM exciter on a 3" x 5" PC 
board, and meets -80 dBc spurious 
response. The PLFM-1 OOA contains 
composite and pre-emphasis audio 
inputs, and operates at 12 VDC. 

If your stereo generator is ill, JT 
Communications offers the CSG-1 0 
replacement stereo generator mod­
ule. The CSG-1 0 contains a fully 
adjustable composite clipper, and 
includes active filtering, a digital-bal­
anced modulator, and a crystal-con­
trolled reference. The CSG-1 0 mea­
sures 4" x 5", and operates at bipo­
lar 12-15 VDC. 

Both the PLFM-1 OOA and CSG-
1 0 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 1 0.5 
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 

Baber 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 

20 50 100 

TZPC175DG2 $88- $85- $82-
TZPC1453G2 $65- $62- $59-

TZPC1003 $62- $59- $56-
CENTURY $58- $55- $53-
WAVEMASTER $58- $55- $53-

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

PLEASE ASK FOR GAYLE 
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Your choice has got to be ... 
M.F.M. COMMUNICATIONS. 

~~we Can Read Protected 
PIC's & Microcontrollers'' 
Absolutely t;(JilllilN'I'I~I~J) 

CD The Protected (locked) Chip. 
Most PIC's & Microcontroller's. 
Take a look below at our list. 

® Reading the chip's contents. 

Common PIC's & Micros that we get asked to do: 

PIC's (All speeds) 16C54, 16C55, 16C56, 16C57, 16C58, 16C71, 16C84. 
Microcontrollers: 875x & 87C5x family (i.e. P87C51, P87C52 etc.l. 
Please enquire for other PIC's and Microcontrollers. 

Also avalible ... NEW PIC Buster Kit for 16C84 series, reads PIC 
using an electronic Buster board with Software (needs PC}. only $499. 

Call Us Now on ... 011-44-188-333-0060 
M.F".M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 

Write In 171 on Reader Service Card. 

5oftware 
C\earance Out\et 

Math Blaster $19• 
Corel Draw 3.0 CD Rom $49• 
Corel Draw U CD Rom $99• 
star Trek 25th AniYersary $111• 
VIrtual Pool CD Sts-
Mickey & Crew Screen Scenes Sto• 
Floorplan + 3D 1 Windows $10• 
Lion ICing Print Kit $1 o• 
Windows 3.0 $19• 
star Trek Judgement RUes s10• 
Dosu s1o• 
Dos 5.0 $til• 
Kid Works 2 

MS Dos 6.22 

Open 
Open 10-6 Sat-Sun 

1714)431H717 
Poc~lc Stardard Time 

1-800-230-SOFT 

Write In 132 on Reader Service Card. 

I COMPUTER SOFTWARE cont. 
ARTISOFT LANTASTIC 6.0 peer-to-peer 
networking software. Never used, never 
licensed. Latest version, 100 user & 50 user 
version available. Easy to use & install. E­
Mail included, Windows & DOS. Make an 
offer. Call 312-271-9054. 

Obsolete or Overstocked ICs, Damaged or Overstocked 
PC Boards, Hard Disk Drives, Anything Electronic 

I 
*We have "IN HOUSE PULLING" facilities! * 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 ••• 
H you have any surplus Electronic Inventory 

that you would like to 
Worldwide 
distribution 

turn Into call! SEMICONDUCTOR 
(818) 349-4495 • (818) 349-6562 
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BUST ALK DIRECT PC port access software 
helps speed the debugging process for new 
PC 110 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, morel 
DOS/Windows. 89¢ per program. Send $1 for 
catalog on 1.44MB or 1.2MB disk. Charles 
Santos, PO Box 14111, Ar1ington, 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, 
CAMCORDERs & 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 HOLlO A Y 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-n40. HIGH­
ER INTELLIGENCE SOFTWARE, 60 
Farmington Lane, Melville, NY 11747. 

COMPUTER 

AROGRAMS FOR 

l!!~~y@ 
OIBTRIBUTORS 

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! VISAIMC. Fred, 818-346-
7024 Pacific Time. (Not an Amway product.) 

ARTICLE TITLE Indexes: Rnd it fastl 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. 

I WANT it and I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I 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. 
OS/2 $20. COREL SCSI $45 hard drives 
from 65 meg to 9 gigabytes SCSI and IDEs. 
CCI, 714-n8-0450. 



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. 

COMPUTER VIRUSES: Over 1 000 fully-func­
tional live viruses on disk, many unde­
tectable! Includes: Jerusalem, Michaelangelo, 
T-Rex, JerusalemB, Dark Avenger, Cancer, 
CIA, Erasure, Stoned II, Rabid, Arpa Virus, 
Bat Virus, Killer, Stoned-V, and lots morel For 
educational use only! Software $20. SPEC­
TRE PRESS, PO Box 5112, N. Muskegon, 
Ml49445. 

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 alii 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, 
MA01960. 

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 

WANTED: ATARI 850 interface module. 
Please state price/condition. Send info to: 

I WANT it and I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I want it all. Highest$ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-80Q-4-MEMORY 
nowl Voice/FAX. 

Charles Olson, RR 1 Box 91 C, Washington 
Island, WI 54246. 

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. 

LCD COLOR PANELS/PROJECTORS 
WANTED working or not. Fax description and 
price to 610-935-7666 or call 610-983-0100 
ask for Neil. 

ALTAIR 8800A computer wanted, with man­
uals, accessories. Prefer working machine in 
top shape. Call810-629-8751 9pm-11pm ET. 
Fax info to 810-750-0067 anytime. 

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: ZENITH portable laptop comput­
ers. If you have a Zenith laptop to sell, call 
Les or Mike, 616-849-1800. 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. 

BUYING NON-WORKING IBM Thinkpad 
model 700/700C parts, or whole units. Call 
eves. EST, 718-965-3442. 

LlaQIP (RYSTAL DISPLAYS 

160 x 128 dot LCD 
with built-in controller (T6963C) 

$79 00 or 2 for 
• $149.00 

20 character x 16 line 

Mfr.: Toshiba TLX-1013-EO. 
Unit is EL back-lit. Dim: 5lfi6"L x 4IfJ6 "H. 

The built-in controller allows you to do text and graphics. 

240x64 dot LCD with built-in controller. $79.00 

Mfr: AND 4021 ST-EO. Unit is EL back-lit. or 2 for $149." 

Alphanumeric-parallel interface 
16x1 ......... 3 for $25.00 20x2 .... .. .. .. ........ $12.00 40x1 .. .... .. .......... $10.00 
16x1 (lg. char.) .... $12.00 20x4 .. ........ .. .... .. $25.00 40x2 ......... 2 for $25.00 
16x2 .. .. ................ $8.00 24x2 .. ......... ....... $12.00 40x4 ....... ........... $25.00 
16x2 (lg. char.) .... $12.00 32x4 .. .. .. .... ........ $15.00 4x2 ...................... $5.00 
16x4 .................. $15.00 
5V power required • Built-in C-MOS LCD driver & controller • Easy "microprocessor" 
interface • 98 ASCII character generalor • Certain modules are backlit, call for more info. 

Non-Enclosed TTL 
Comes with pinout. 1 'Nat 1.4 Amp input • Horizontal frequency 15Khz. • Ability Ia 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 $49.00 s 
• Flat Faceplate • 320 x 200 Dot Resolu~on • CGA & Hercules Compahble 2 for ... 
• 12 VDC Operation • 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync. Freq. .09.• 
• Open Frame Construdion • Standard Interface Connector 
• Degaussing Coil included • Mfr. Somlron 

j~ ~~e Spy I MATRix TYPE I 
~\ In 'lhe 5.__,., $29.00 

111ilirr.'""'>1" ., - .. 
Sony CCD Imager • designed for black and white composite 
video cameras. Picture elements: 384 (H) x 491 (V) 

Graphics and alphanumeric-serial interface Chip size 10.7 (H) x 9.3 (V) mm' • Unit cell size 23.0 (H) x 13.4 (V) um'. 
~ Mfr. ~ ~ Mfr. ~ Ceramic 24 pin DIP package • Mfr: Sony, Part# 016AL 
640x480 (backlit) Epson $50.00 480x128 Hitachi $15.00 
640x400 (backlit) Panasonic $35.00 256x128 Epson $20.00 4096 el t CCD $29 00 I L -... I 
640x200 Toshiba $19.00 240x128 (backlit) Optrex $20.00 emen • I NEAR • T P~ 
480x128 (backlit) ALPS $15.00 160x128 Optrex $15.00 1024 element CCO $15.00 

I' :, w "' LA$~ ,PRODUCTS I 2048 element ceo $15.,~0 • ~~~~H~~:ent c~o $15.00 

• I ' '" HACKER OR . EJt r ····· I. 
HeNe Laser Head (lOMw max. output) TEMOO, 15.5'' long MFG: NEC $99.11!1 "' ., '·" '''·' .. ,...... I 

Laser Power Supply (for HeNe tube) $89.11!1 
LASER SCANNER ASSEMBLY $29.11!1 

Assembly inlended for a loser prinler. Includes laser diode, polygon molar 16 ~dedi ood misc. oplia and lenses. 

LASER DIODE (5mW) with collimator $20.22 

VISIBIIE LASER DIODE: 5mw at 670nm $15,liA 
index guided. Threshold current 40 mo typical. 

"ETWORK 
IRMA BOARD 8 bit $99.00 

links 3270 mainframe systems to IBM PC 
Proteon ProNet-4 Model p1347 Token Ring Board $79.00 

16 bit • 4 Mbps • IEEE 802.2 and 802.5 compatible • twisted pair • 
interoperable with IBM Token Ring network 

1 • Pos & BAR CoDE 1 
MAGNETIC CARD READER $.25.H 

lndudes: • 20 character dot malrix display wirh lull alpha-numeric capability • keypanel 
wirh lull alpha-numeric enlry • separate 7.5 VDC/0.5 Amp power supply • standard 
telephone interface extension cord • lirhium battery and Hat-cone speaker. 

HP bar code wand (HBCS 2300) ...................... $35.00 

" POWER SUPPLIES I 
73 WATT SWITCHING $15.00 or 2 0 $25.00, 12)4 pin power connectors oHoched 

• 115/230 Volt, Dim: 8.5" l x 4.5" W x 2" H • Output: +5V@ 2·9.75 
A, +12V@ 0-1.5 A, ·5V@ 0·0.4 A, -12V@ 0-0.5 A 

68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt. 
Oim: 5.5" l x 3.2" W x 1.7" H • Output: 5V@ 4 A, 12V@ 4A 

MISCELLRHEOUS I 
ADAPTEC 4070A (RLL) OR 4000A (MFM) 

SCSI Controller, your choice $25.00 
IBM 370 option XT and AT emulation boards $50.00 

23605 Telo Ave., Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 

L.A. & Technical Info: (31 0) 784-5488 Fax: (31 0) 784·7590 
OEM INQUIRIES WELCOME 

Write In 93 on Reader Service Card. 

CELL SITE TRANSCEIVER $99.00 
These transceivers were destgned 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 alk»cated. The transmit 
channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital 
synthesizer is utilized to generate the selected frequency. Each unit contains two independent receivers to 
demodulate voice and data with a Receive Signal Strength Indicator (ASSI) drcuit to select the one with the 
best stgnal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power 
amplifier. channel selection is acoolllllished 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 assernbty (whtch includes power supplies and vonage-conlrolled oscillator}. 
Service manual , schemaHcs and circuit descriptions included. 

Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 nm 7 X L x 2 l' W x I Y. H 
Comes complete with CCD camera. mounting nut on bottom of casing, $89 00 
12VDC power supply. Excellent low light capability, standard RCA NTSC video out. • 

~real for: entr~way security~remote monit~ring, 2 fOr $159 00 
v1deo conferencmg!desktop v1deo conferencmg • 
This miniature camera is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing boards for Apple 
Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or 
VCR with "video" input. Its razor-sharp wide-angle lens focuses from two inches to infinity and 
its state-of-the-an ceo technology accurately captures 16 level grayscale images for Quick 
Tame movies and still pictures. Records at 30 frames per second and 260 lines resolution with 
excellent low light capability. Uses 12VDC (adapter supplied) and standard RCA cable. 

BAREBONES 286·12 COMPUTER $49.00 (2 FOR $79.00) 
Slimline desktop case, 1 00 waH supplv, moth co-processor support. On board IDE, & Floppy 
controllers. 2 COM ports and 1 parallel port with software setup. Supports up to 8 Megs 
using standard 30 PIN SIMMs. Internal room for Ill 3 1 /2 inch IDE hard drive and 121 3 
1 /2 inch floppies. Four 16 BlT ISA slots, accepts fvlllength AT size cords. Keyboard con be 
set to no test at boot. Case size is 15.5'W x 16'D x 4"H. 

(Motherboard can be purchased separately: $29.00 or 2 for $49.00) 
:::;, ;-:::>: ~ :;., .X ,: .;.;.:. :>;::;· ,<': 

Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept coshiers 
checks, MC or VISA. No personal checks or COD's. CA residents odd 8.25% soles tax. We ore 
not responsible for typographical errors. All merchandise subject to prior sole. Phone orders 
welcome. Foreign orders require special handling . Prices subject to change without notice. 20% 
restock!ng fee for rerur~ed orders. 
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CELLULAR EXTENSION 
PHONES ... The Easy Way 

BY CPS 

NEW 9565/EE3 Software: 
Programs ESN/NAM and repairs Cellular Phones 

951C/Motorola $2000.00 
951C/Motorola/NEC $2500.00 
951C/Motorola, NEC, GE, Pan, Mit, Sony, 

Audiovox $4500.00 

NEW GE-700/525/500 
Program your GE-700 through the 

keypad. 
$499.00 

• Complete set of 
Motorola Cables 
(Flips, Bricks, Ultra­
Classics, Car-Bag 
Phones) $225.00 

COPYCAT! 
I ., I 

•

! 

. 

Kits: 
Kit1 Motorola 951C $1355.00 
Kit2 Motorola/NEe $1455.00 
Kit3 Motorola, NEC, GE, Pan, Mit, Sony, 

Audiovox $1595.00 

About CPSwearetheonly 

importer of the CopyCat/Black Box. 
All other advertisers buy from CPS - One 
way or another ! So don't get screwed by 
Midnight Dealers. 
CPS is the only company that offers a 5 
year warranty on their COPYCATS, and 
puts it in writing ! 
Call Nuts & Volts and see who has been advertising 
the longest, and who has the best reputation. 

• EXTENSION PHONE PROGRAMMING SERVICES AVAILABLE FROM 
$99.95! 

• New Motorola Flip, Programmed on you existing number. $375.00. 

• WE REPAIR COPYCATS AND CAN UPDATE COPYCAT SOFTWARE 

Agreement for Purchasing of Cellular Programming Software: 

Purchaser agrees not to use said equipment and accessories for any illegal purposes. This includes line fraud, computer fraud, 
theft of cellular service, and any other fraudulent acts according to all federal and local laws, including rules of the FCC Title 
#18 Section 1029, and all Florida statutes. 
If purchaser sells said software and accessories new purchaser must sign the same agreement and send back to CPS 
CELLULAR PROGRAMMING SOFTWARE, INC. 

All orders shipped overnight and paid for by United States Postal Money Orders from the US Post office. 
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We are open from 9:00AM to 9:00PM 7 days a week 

CELLULAR PROGRAMMING SOFTWARE, INC. 
2805 E OAKLAND PARK BLVD. #234 

FT LAUDERDALE FL 33306 

(New AreaCode) 954-491-5555 
Write In 178 on Reader Service Card. 



%:t= .. 

St p mlcroc:on- cell in the top of 

Model J'C)Ckets anl dtlto e::.ators for many of the hypo-
trOllers appea '"' d e r m i c 

instruction in your programs - is: 

IF condition THEN label 
Both offer: itb bi b technol09Y· t 1 syringe. 

the same reasons. e~ence w 9 d math fundamen a s. The bulb 
. Hands-on . ''lons· of sd~ce an l lass project. m o v e s 

. A startln9 point r::':~orougbly educ:~::t :Wow sc:bool up and 
• An lnexpens ' gible ac:compllsbmeD down the 
• Impressive, t::mlntstrators and paren~iac:k-)awed Min· s y r t n g e 

d dtement to turn d ts! based on the 

In this syntax, condition is a comparison that 
can be true or false; for example 2 = 10 (read as 
two is equal to ten) is an example of a false con­
dition. The comparison operators, also called rela­
tional operators, available in PBASIC are: 

: . Enough fun an ts~t to entbu~i.~ic stu en acceleration. of th.e = equal 
> greater than 

<> not equal 
< less than < tendo l)umou ·,r 11 '" ·:·· ' . rocket. The syrmge ts 

"' • normally covered with black -...._ ___________ ..;;;;,_-- tape to keep out >= greater or equal <= less or equal 

el Rocket Project Aims High 
with 881-IC Instrumentation 

Measuring Rocket Acceleration and 
Velocity, and Truth and Consequences 

with IF /THEN 

You aon't have to take my word for it. This 
month, I'm turning the first part of the column over 
to Dave Bodnar, Technology Coordinator for the 
Mount Lebanon School District of Pittsburgh, PA. 
Last summer, Dave combined Stamp electronics 
with model-rocket pyrotechnics to create a couple 
of high-flying Stamp applications. Here's a descrip­
tion in Dave's own words: 

"Enclosed you will find the prototypes of the 
rocket sensors that 1 put together this summer. 
One senses the rocket's speed by measuring the 
speed of a propeller on the nose cone. The other 
measures acceleration. 

The speed device uses an infrared photo 
transistor/emitter pair to detect the spinning of 
the propeller. A split wheel chops the light that 
normally goes between the emitter and detec­
tor. The two LEDs and buzzer are used to let the 
launch crew know when it is time to launch the 
rocket. The Stamp's internal memory is used to 
store the data that is collected. 1 have enclosed 
a disk with the results of the first few flights. 
Note that the power source for the speed sensor 
is a set of watch batteries in the base of the nose 
cone. 

The system is operable and can be brought 
to life by connecting the sets of red/black wires. 
While making up the drawing of the circuit, I 
noticed that I had mislabeled the RESET and +5 
pins and attached things incorrectly. 
Fortunately, the RESET pin seems to supply 
enough current to run the circuit and pressing 
the reset button in the nose cone shorts the +5 
and ground to do a type of reset! 

The acceleration sensor works on the same 
principle as the first device except that it senses 
the brightness of the light that falls on a CdS 

light. The small switch on 
the top of the gold cells is 
the power switch. The cells 
are 2/3 of a nine-volt bat­
tery. They serve as a power 
source and a weight for the 
sensor. 

The data is collected by 
connecting a small PC (1 
used an HP 95LX) via the 
serial port. The data is con­
tinuously output after the 
flight." 

Figure 1 shows the basic 
construction of Mr. Bodnar's 
instrumented model rockets, 
while Ustings 1 and 2 are the 
programs that run them. 

BASIC for Beginners 

Last month, I equated a 
BASIC program to a to-do 
list. The computer starts at 
the top of the program and 
performs the instructions in 
order of appearance. 

However, the real power 
of programming is the ability 
to make decisions. The pro­
gram is still a list of actions to 
do, but the order in which 
they're performed (and 
whether some of them are 
performed at all) can be 
based on conditions that 
exist at the time the program 
is run. 

In BASIC, you describe 
decisions and their conse­
quences with the IF /THEN 
instruction. 

The syntax of this 
instruction - the correct way 
to use and express this 

velocity 

Free-spinning 
propeller 

IRLED, 
connected to 
power supply 

IR phototransistor 
(NPN) 

Ready-to­
launch 
LEOs •-=;-==----Nv pin 2 

_ I 47o 

~pln3 

buzzer 

a;•: a---=----- pin 5 

serial data out 
...,_-----pln7 

Notes: 
• All pin numbers refer to their 
PBASIC names. 
• Power supplied by button cells In 
base of nose cone. 
• The acceleration probe shares 
the same basic circuitry, but uses a 
different sensor and power source, 
as shown at right 

...... ····· ......... 1, D,_lr•••• of tile ~eloclty ana lttcetetatlon probes. 

acceleration 

BS1-IC and 
ready-to-launch 
LED indicators 

in nosecone 

CdS 
photocell 

1-IC 
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' Listing 1, Model Rocket Velocity Probe, by Dave Bodnar 
REM Rocket telemetry program MINIMUM memory implementation 
REM for use with PROPELLER/SPEED sensor only 
REM uses internal STAMP memory for data storage 
' RKT _SPD1.BAS (was RKT _MIN5.BAS) D. Bodnar 7-6-95 6:53 

Symbol Prop = 0 
Symbol LED1 = 2 
Symbol LED2 = 3 
Symbol Buzz = 5 
Symbol Ser_out = 7 
Symbol Delay = 8000 
Symbol ST0Pmem=2 

realstart: 
read 255,b11 

b11=b11-1 
b10=b11 

LOW buzz 
high LED2:high LED1 
pause Delay 
HIGH buzz 
low LED2 
pause Delay 
LOW buzz 
high LED2:1ow LED1 
pause Delay 
Low LED2 
HIGH buzz 

waitforlaunch: 
high LED1 
pulsin prop, 1, w2 
low LED1 

if w2=0 then waitforlaunch: 
High LED2 
LOW buzz 
start: 

gosub GETnWRITEit: 
if b11 >STOPmem then start: 
Low LED2 
HIGH buzz 
doneloop: 

b9=b10 

'debug "start of end",cr 
LOW buzz 

'pin 0 for propeller 
'pin to show ready for launch 
'pin (another) to show ready for launch 
'pin for Piezo buzzer 
'pin for serial output of data (orange wire) 
' better at about 8000-1 000 for testing only 

'memory end location for writing 
'debug b 11 ,cr 

'make copy for later 

'Both on FIRST 
'RED only on (LED1) 

'GREEN only on (LED2) 
'LAUNCH ready 

'stay here till LAUNCH detected 
'flash RED while waiting 

'loop till RAM full 

serout ser_out,n2400,("START',#b9, 13,1 0) 'send "Start" & amount of RAM 
pause 2000 
loop: 
HIGH buzz 
read b9, b7:b9=b9-1 :read b9,b8 

' debug #b9,"+ 1 hi=",#b7," lo=",#b8 
w2=b 7*256 + b8 
' debug "",#w2,cr 
LOW buzz 
serout ser_out, n2400,(#w2, 13,1 0) 

' high LED1 :Pause 20:1ow LED1 :pause 20 
b9=b9-1 
if b9 > STOPmem then loop 
pause 5000 

goto doneloop: 

GETnWRITEit: 
HIGH buzz:PAUSE 40 
pulsin prop, 1 ,w2 'take reading 
b7=w2/256 
w1= b7*256 
b8=w2-w1 

' debug #b11 ,"hi=",#b7," lo=",#b8, " 16bit=",#w2,cr 
Write b11,b7:b11=b11-1:write b11 ,b8:b11=b11 -1 
LOW buzz:PAUSE 40 

return 

' Listing 2, Model Rocket Acceleration Probe, by Dave Bodnar 
REM Rocket telemetry program MINIMUM memory implementation 
REM uses internal STAMP memory for data storage 
' RKT _ACC1.BAS (was RKT _MIN5.BAS) D. Bodnar 7-6-95 6:27 

Symbol Accel = 1 
Symbol LED1 = 2 
Symbol LED2 = 3 
Symbol Ser_out = 7 
Symbol Delay = 8000 

realstart: 
read 255,b11 
b10=b11 -1 

high LED2:high LED1 
pause Delay 
low LED2 
pause Delay 
high LED2:1ow LED1 
pause Delay 
Low LED2 

gosub GETnWRITEit: 
b6=b2-3 

waitforlaunch : 
high LED1 
pot accel, 170,b2 
low LED1 

if b2>b6 then waitforlaunch: 
High LED2 
start: 

gosub GETnWRITEit: 

'pin 1 for acceleration 
'pin to show ready for launch 
'pin (another) to show ready for launch 
'pin for serial output of data (orange wire) 
' better at about 8000 - 1 000 for testing only 

'memory end location for writing 
'make copy for later 

'Both on FIRST 
'RED only on (LED1) 
'GREEN only on (LED2) 
'LAUNCH ready 

'stay here till LAUNCH detected 
'flash RED while waiting 

low LED2:pause 20:high LED2:pause 5 
if b11 >1 then start: 'loop till RAM full 
Low LED2 

doneloop: 
b9=b10 
serout ser_out,n2400,("S",#b9, 13,1 0) 
pause 2000 

'send "Start" & amount of RAM 

loop: 
read b9, b2: 
serout ser_out, n2400,(#b2, 13,1 0) 
high LED1 :Pause 20:1ow LED1 :pause 20 
b9=b9-1 
if b9 > 1 then loop 
pause 5000 

goto doneloop: 

GETnWRITEit: 
pot accel , 170,b2 
Write b11 ,b2:b11 =b11-1 

return 

in normal to-do list fash­
ion. 

Let's put this mfor­
mation to work in a sim­
ple application. Suppose 
we're monitoring a bur­
glar alarm system that's 
wired so that a 0 
appears on pin 1 when 
all doors and windows 
are shut, and a 1 when 
any are opened. When 
the system is turned on, 
opening a door or win­
dow should trigger the 

'take reading 

In the section labeled Monitor, if pin 1 is 0 -
meaning all is secure - the program just goes 
back to Monitor and checks the pin again. 
However, if pin 1 is 1 - meaning a door or window 
has been opened - the program goes to the 
instructions that start with the label Alarm. Here 
PBASIC generates a two--tone sound through pin 7 
to attract attention. (Don't worry about under­
standing the specifics of instructions like Sound -
they're just fill4n-the blank forms for performing a 
simple action.) 

If you have trouble remembering which way 
the < should point, just use this mnemonic: The 
symbol is the mouth of a greedy alligator who 
always snaps up the larger of the two meals 
offered. So x > y reads x is greater than y. 

alarm. Here's a straightforward way to express that 
in PBASIC: 

Before I go on, I want to explain what labels 
like Monitor and Alarm are and how they work. You 
can see from the example that decisions and 
repeated actions depend on telling PBASIC to go to 
a specific point in the list of instructions that 
makes up a program. In old versions of BASIC, 
each line began with a number, so you specified 
the "where" of a GOTO or IF/THEN instruction 
with the number of the destination line. 

Monitor: 
IF pin 1 = 1 THEN Alarm 

GOTO Monitor 

Alarm: 

When PBASIC processes an IF /THEN instruc­
tion, it determines whether the condition is true or 
false. If it's true, the next instruction the program 
executes will be the one specified by the label fol­
lowing THEN. If the condition is false, PBASJC will 

SOUND 7,(90,1 00,1 20,100) 
GOTO Alarm 

Une numbers don't say much about the 
"what" or "why" of these destinations, so modern 
BASICs like PBASIC use labels instead. A label is 
just a word that you, the programmer, have picked 
to mark a place in the program. To let PBASIC 
know that it 's a label, you end the chosen word just go on to the next instruction in the program 
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with a colon (:). There are other rules about 
labels, but we'll leave it at that for now. Sc:>-.:ar 

Scott offers 
Stamp-related kits, including: I want to leave you with a further thought 

about IF/THEN: Suppose we wanted another con­
dition that could trigger the alarm - say a panic 
button on pin 2. It would normally read 0, but if 
you heard a strange noise in the bushes, y_ou 
could push the button to put a 1 on pin 2 to trig­
ger the alarm. In other words, you want the alarm 
to go off if there's a door/window open OR the 
panic button is pressed. A small change to the 
IF /THEN instruction does the job: 

For more information on the BASIC Stamp, contact: 
The Counterfeit controller, a kit alternative to the 

BASIC Stamp, is $29.00. Double- and quad-speed 
options are $2.00 and $4.00, respectively. The 
Counterfeit Development System, required to pro­
gram Counterfeits (also for programming BS 1 
Stamps) is $69.00 and includes a 150-page man­
ual, downloading cable kit, Parallax software, and 

Monitor: 

Parallax, Inc. 
3805 Atherton Road, #102, Rocklin, CA 95765 

(916) 624-8333 
FAX (916) 624-8003 • BBS 916-624-7101 

E-Mail info@paraUaxinc.com 

------------------Send questions, suggestions, or requests for 
future Stamp Applications to: 

one Counterfeit controUer kit. · 

IF pin 1 = 1 OR pin2 = 1 THEN Alarm 
GOTO Monitor Scott Edwards Electronics 

964 Cactus Wren Lane, Sierra Vista, AZ 85635 
(520) 459-4802 

The LCD Serial Backpack is a daughterboard 
that attaches to LCDs, converting their fussy paral­
lel interface to Stamp-compatible serial at 2400 or 
9600 baud. The assembled Backpack is $29.00; 
with 16 x 1 LCD, $40.00; 16 x 2 LCD, $45.00; or 
backlit 20 x 4 LCD, $89.00. ' Looky there: The idea of OR is expressed the 

same in PBASIC as in plain English! From this 
simple foundation, we'll examine the whole sys­
tem of truth and consequences called Boolean 
logic in the next installment. NV 

FAX (520) 459-0623 Visa, MasterCard, and American Express accept­
ed for phone/fax orders. POs accepted on 
approved credit. Personal checks and money 
orders are welcome for mail orders. 

I COMPUTER EQUIPMENT WANTED cont. 
' 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash regis­
ters, and even old calculators contain valu­
able IC chips that are plated with pure goldl 
My "Big Color Photo" (8" x 1 0") shows over 
25 of the most common gold plated IC Chips 
and the price I will pay for them. Chips are 
shown actual size. The price of gold keeps 
climbing higher and higher and is making it 
worthwhile to tear apart old equipment. To 
order "The Big Photo" send $15 to Jim 
Sciuto, Box 128, Methuen, MA 01844. 

TEST EQUIPMENT 

TEST EQUIPMENT: Anaren 40288 8-way 
power divider $25; Ballantine 320 RMS 
voltmeter $60; Ballantine 323 RMS volt­
meter $100; Bendix 635N 200W load 
resistor $50; Dymec 2460A/2461A amplifi­
er $40; Fluke 335A DC voltage standard 
$450; Fluke 893A differential voltmeter 
$80; Fluke 1120A IEEE-488 translator 
$1 00; Fluke 1920A frequency counter 
$175; Fluke 2020A printer $75; Fluke 
7260A counter/timer $250; GR 1432J 
decade resistor $40; Gralex 2306A 
nanopulser $50; Gray E-1144-B decade 
resistor $40; HP 85A computer $75; HP 
868 computer $50; HP 181T/1809A/1825A 
100MHz oscilloscope $300; HP P281B 
coax-to-waveguide adaptor $25; HP 
X375A variable attenuator $40; HP 403B 
AC voltmeter $50; HP 461A amplifier $75; 
HP X487B thermistor mount $40; HP 
P810B slotted section $75; HP S810A slot­
ted section $75; HP X880A E-H tuner $75; 
HP 1600A logic analyzer w/probes $150. 
Jim Stevenson, phone 908-722-6157, Fax 
908-722-6391. 

FLUKE 8400A 5-112 digit multimeter, 0.002% 
accuracy, autoranging, 4 wire ohms mea­
surement, true AC RMS volts, good working 
condition, $49. 415-244-9438. 

HP 5328A SOOMHz Universal Frequency 
Counter with option 30 which includes option 
H99, 010,011 and 030. Option 010 is a high 
stability time base. This equipment has been 
reconditioned and CAUBRATED with 90 day 
warranty. $498. ISA, PO Box 6955, Laguna 
Niguel, CA 92607. 714-488-0010, Fax 714-
488-0299. 

DEC EQUIPMENT WANTEDIII 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. 

E-Mail (CompuServe) at 72037,2612 
Internet 72037.2612@compuserve.com 

TEKTRONIX: 7A18 $50, 7A19 $175, 7A22 
$195, 7A24 $225, 7A26 $80, 7850 & 7850A 
$115 ea., 7B53A $125, 7871 $75, 7BBO 
$100, 7885 $135, 7B92A $225, 7D11 $150, 
5015 $200, 7D01/DF1 $85 2 available. 
Working scopes at affordable prices. TEK 
7904 bright CRT $235, 7603 $125, 7623, 
$200. 465 w/DM43 $425. AM-501 $165, AM-
502 $265, DC-503 $125, DC-503A $200, DC-
504 $160, DC-505A $195, DC-508A $365, 
DM-501 $45, DM-505 $150, FG-504 $350, 
PG-502 $300, PG-507 $375, PS-503A $145, 
RG-501 $115. TM·501 $115, TM-502 $145, 
TM-515 $175, Tool Box 016-352-02 $75, 
1101A supply $150. Psltech Plus, 707-745-
4804, fax 707-747-5277. 

DIGITAL PHASE METERS 10Hz to 30MHz 
0.01 Deg resolution, 4 1/2 LED display, auto­
gain autozero, no adjustments, accepts any 
waveforms from 5mV to 50V peak. Prices 
start at $395. FREE application manual for 
asking. DIGITAL C, L METERS Accurate 
bench top instruments with 0.001 pF and 
0.001 uH resolution. Test frequency 1 MHz 
down to 1KHz, accuracy 0.2%. Many more 
features, factory new. Prices start at $380. All 
equipment manufactured in USA by TBE 
Electronics, PO Box 42, Candor, NY 13743. 
Tel. 607-659-3030/FAX 607-659-3650. 

USED TEST EQUIPMENT. HP, TEKTRON­
ICS, FLUKE. WHOLESALE PRICES. CALL 
TO RECEIVE LIST BY FAX OR MAIL. T J'S 
WHOLESALE SURPLUS. 904-897-6482. 

EQUIPMENT MANUALS we have 1000's of 
service and operators manuals for all types of 
test and measurement equipment from 1950 
to present. All test equipment manufacturers 
are represented. Call, write, or fax your want 
list. Please include mfg.'s manual P/N unit 
serial no's if known. Manuals Plus, Box 937, 
Spanaway, WA 98387. 206-531·8031 or FAX 
206-536-1121. 

WANTED: SERVICE MONITORS. We buy 
IFRs, Marconi 2955/2957, late model 
Motorola units, also some Cushman units. 
We pay within 24 hours of evaluation. Call 
601-868-6596 or Fax Info to 601-868-0133. 

FOR SALE: Tektronic 475, 200MHz scope 
with probes and manual $950; Marconi 2018 
synthesized frequency generator 80KHz to 
520MHz $2,200; Tektronic calibrator 067-
0502-01 $350; Tektronic 2901 marker gener­
ator $325; header LCG 396 NTSC pattern 
generator $425; HP 3312A function generator 
13MHz $1,025. Please call, 814-337-2348. 

~ 7Jeo-pr~ • 
JL~· · ELEereoN,ec · ~JL 

PHONE 1-800-500-9758 
GET RID OF ENDLESS MONTHLY 

CABLE TELEVISION 
EQUIPMENT RENTAL FEES I!! 

CONVERTERS & 
DECRAMBLERS 

VIEWSTAR-COMBO 
S.S.A. 8500-8530-8550-857Q-8590 

8600-8607-861 Q-8600XT4 

$220.00 
S.S.A. PANS ALL MODELS AVAILABLE 

INCLUDING BASE BAND 
PV. a PBB. COMBO WI VOLUME CONTROL 

ALL MODELS INCLUDING BASE BAND 

$239.00 
PV. a PBB. PANS 

ALL MODELS 
( INCLUDING BASE BAND ) 

AVAILABLE 3/l /96 
CALL FOR PRICES 

VIEWSTAR CONVERTERS 
MODEL 2020 - $68.00 

ALL PRODUCTS CARRY FULL 
FACTORY WARRANTY 

ALL SHIPPING & HANDLING AT CUSTOMERS EXPENSE 
ANYONE IMPLYING THEFT OF CABLE SERVICES, 
WILL BE DENIED SALESI 

NO FLORIDA SALES 

PHONE 1-800-500-9758 
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TEKTRONIX PLUG·INS: A6302 & AM 503 
current probe & amplifier (to 5 Aldiv; DC to 
50MHz) $890. DM 502A auto-ranging multi­
meter $215. PG 508 50MHz pulse generator 
(variable rise, fall times) $325. PG 503A 
power supply $235. TR 503 .1-1800 MHz 
tracking generator $1,100. 5D10 waveform 
digitizer with readout, for 5000-series $375. 
Excellent condition! With warranty. Many oth­
ers available; mainframes available. Pepper 
Systems, 214-353-0257. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432-
3424. 

WANTED: WESTERN electric test equip­
ment. Tube-type only please. Freq. measur­
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1-800-251-5454. 

TEST EQUIPMENT GenRad 1654 imped­
ance comparator $450, 1433-H decade resis­
tor 10-10 megn $450, 1316 oscillator $450. 
1308A osc/amp $900, 1311A oscillator $200. 
Krohn-Hite 4010 oscillator .01-100KHz $375. 
Hewlett Packard 334A distortion analyzer 
$225, 400 EL Voltmeter $125. 508-251-3855. 

REPAIR AND CALIBRATION Accucal 
Services provides low cost repair and calibra­
tion of electronic test equipment from HP, 
Tek, Fluke, Biddle, etc. Call or fax for a quote 
today. Phone, 609-678-8691; FAX 609-678-
3466. Accucal Services, Pennsville , NJ 
08070. 

DISTORTION ANALYZERS HP 334A $495, 
HP 332A $295, HP 331A $195, SOUND 
TECHNOLOGY 1700B distortion measure­
ment set $895, 3o-day warranty & manual. 
MasterCard & Visa accepted. CALL 1-800-
435-1516, FAX 908-280-0111 . 

Tektronix 475A DM44 

WHOLESALE TEST EQUIPMENT: Scopes, 
signal generators, power supplies, MISC, 
LAB EQUIP. Send for catalogue: BEYOND 
OIL, PO BOX 99, MILL VALLEY, CA 94942 
PHONE 415-388-0838, FAX 415-388-9178; 
E-Mail: 73144, 237@compuserve.COM 

TIRED OF paying high prices to get 
Tektronix, Hewlett Packard, Wavetek, IFR, 
etc., repaired, calibrated, certified? Give us a 
call. Free estimates, fast service. We also sell 
and rent test equipment. For information: 
Feitek, 2752 Walton, St. Louis, MO 63114. 
314-423-1770. 

WANTED: LATE MODEL TEST EQUIP­
MENT. (Tektronix, HP, Fluke.) Especially: 
Tek SG 505 oscillator plug-in, Tek S-52 pulse 
generator head plug-in. Also, we buy test 
equipment service manuals and catalogs. 
Pepper Systems: 214-353-0257; 214-902-
9511 FAX. 

Tektronix 492 Opt 01, 02 

Personal Computer, comes with complete owner's 
manual and programming guides. New Boxed. 

250 MHz Oscilloscope, dual channel, 5 mV/div 
sensitivity, 1 nS/div sweep rate. Has differential-time/ 
DMM option. Includes 2 probes. 

$975.00 

Spectrum Analyzer, 50 kHz to 21 GHz, 80 dB 
dynamic range, amplitude comparison in 0.25 dB 
steps, opt 01 internal preselection & opt 02 digital 
storage. 

$250.00 

General 
Radio CapacHors 

1403A Standard Air Capacitor 1000 pF $150.00 

1403D Standard Air Capacitor 100 pF $150.00 

1403G Standard Air Capacitor 10 pF $150.00 

1403K Standard Air Capacitor 1.0 pF $150.00 

1404A Standard Capacitor 1000 pF $475.00 

1409F Standard Capacitor 1000 pF $200.00 

1409L Standard Capacitor .01 IJF $200.00 

1409T Standard Capacitor .1 IJF $225.00 

1419A Decade Capacitor 1.111JF $450.00 

1419B Decade Capacitor 1.111 ~F $500.00 

1423A Decade Capacitor 1.111 ~F 1250.00 

1432K Decade Resistor 0 to 1111 n $175.00 

1432L Decade Resistor 0 to 111,1000 $175.00 

1432M Decade Resistor 0 to 111 .1 K n $175.00 

1432N Decade Resistor 0 to 11.111 KQ $175.00 

1432P Decade Resistor 0 to 1,111.1K n $175.00 

14320 Decade Resistor 0 to 1111K n $175.00 

1433B Decade Resistor 0 Tto 1M 0 $600.00 

1433F Decade Resistor 0 to 111,111.10 $950.00 

1433G Decade Resistor 0 to 1,111.111 KQ $850.00 

1433K Decade Resistor 0 to 1111 0 

1433M Decade Resistor 0 to 111 .11K 

$500.00 

$500.00 

1433Z Decade Resistor 0 to 11.1111M Q $950.00 

1434B Decade Resistor 0 to 1,111,100 Q 

1434P Decade Resistor 0 to 1,11110M Q 

1482B Standard Inductor 100 ~H 

$350.00 

$525.00 

$400.00 

Hewlett-Packard 85698 
Spectrum Analyzer, 0.01 to 22 GHz with internal mixer, 
extendable, internal preselection, 1.7 to 22 GHz, 100 
Hz to 3 MHz resolution range. 

$9200.00 

Tektronix 2336 Oscilloscope 
100 MHz field service oscilloscope, 5 mV/ div to 5 V/ 
div, 5 nsf div sweep rate, de~a time on the flip top 
cover. 

$1250.00 

HewleH-Packard 
11667A 

Power Splitter, de to 18 GHz. 
Opt 001, New boxed. 

$700.00 

Fl.uke 8600 
Digital Muhimeter, 4.5 Digit LED, .02% accuracy, 5 
functions. 

$159.00 

Hewlett-Packard 334A 
Distortion Analyzer, 5 Hz to 600 kHz range, measures 
total harmonic distortion down to 0.1% full·scale, 
residual noise below 25 IJV, vohage measurement 300 
IJV to 300 V, auto nulling feature and AM detector. 

$369.00 

Hewlett-Packard 1725AI 034 
275 MHz Portable Oscilloscope, 10 mV/ div to 5 V/ div 
vertical deflection factor, 10 nS max sweep rate, 
includes (2) probes, opt 034 adds DMM. 

$700.00 

Fluke 1900A 
Mu~~unction Counter, 5 Hz to 80 MHz, provides 
frequency, period, period averaging and totalize 
measurements, 6 digit display. 

$189.00 Special 

$7500.00 

Tek 492 opt 01, 02 , 03 
Spectrum Analyzer see above. Opt 03 adds 
frequency stabilization/1 00 Hz resolution. 

$8250.00 
Tektronix 2754P 

Programmable Spectrum Analyzer, 1 0 kHz to 21 
GHz, ·117 to +30 dBm, resolution 1 kHz to 3 MHz. 

Special $~900.00 
Fluke 720 

Kelvin·Vartey Voltage Divider, 0.1 ppm resolution, 
0.1 ppm of input absolute linearity. 

$2050.00 

Fluke 5200A 
Programmable AC Calibrator, outputs from 100 IJV 
nns to 120 V nns ar 50 rnA. Frequency range 10Hz 
to 1 MHz, amplitude range is 1 mV to 1000V. 

$2350.00 
Fluke 5215A 

Power Amplifier, output voltages to 1100 Vnns, max 
output of 200W, frequency from 10 Hz to 1 00 kHz. 

$2350.00 

WANTED USED TEST 
EQUIPMENT! 

14455 NORTH 79TH STREET, UNIT #C e SCOTISDALE, ARIZONA 85260 DAN BAR 
(602) 483·6202 • fax (602) 483·6403 SALES COMPANY 
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TEKTRONIX 7704A wnA26, 7B71, 7B70 
oscilloscope system, DC-200MHz, dual trace, 
delayed sweep. Complete system! $550. 
Tektronix 7704A w/2·7A26, 6B85, 7B80 
oscilloscope system, DC-200MHz, 4 trace, 
delayed sweep. Complete systeml $750. 
Tektronix 2336, 1 OOMHz, dual trace, 
delayed sweep, digital readout of delta time, 
ultra-portable, $795 w/probes. HP 1740A, 
1 OOMHz dual trace, delayed sweep $395 w/o 
probes, $450 w/new non-HP probes. Gelman 
HV power supply 0-500 VDC, 125mA, dual 
meters. $100. Power Designs 2K20 power 
supply, 0-2000 VDC, 20mA. $225. HP 6516A 
power supply, 0-3000 VDC, 0-6mA, $200. 
Tektronix TM503 three slot mainframe. 
$135. Tektronix TM504 four slot mainframe. 
$150. Lehman Scientific, 717-244-7540, 
Fax 717-252-4266. Visa/MC. 

IFR 5001500A WANTED. Must be in excellent 
physical and operating condition. Will pay 
$2,500++. Ask for Spence Porter, 
Communications Specialists, 1-800-854-
0547. 

HP 6453A power supply 0-15 volt 0-200 amp, 
$995. Dexis, 612-944-7670. 

NEW FOR 19961 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 OOOOFFFFS. 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 $674.951 
INTERFACE CABLE HARDWARE SETS 
SEPARATELY: $119.95 EACH. (1) 4PCS· 
FIP 1 EE FOR FLIP & POCKET PHONES. (2) 
1PCS-UC·1EE BRICK & ULTRA CLASSIC, 
(3) 1 PCS.BIM BAG/MOBILE, (4) 1 PC5-UCII-
1EE ULTRA CLASSIC II, VISTA OR (5) 
1 PCS-E/F-1 EE ELITE FLIP PHONE. S/H, 
COD, FEDEX, 2ND DAY AIR $24.95 PER 
ORDER. PAYMENT POSTAL MOOR 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 

METERS HP 419A null meter, $200; HP 
427A multifunction VM, $100; HP 403B, 
$100; HP 415E SWR meter, $150; Boonton 
93A RF VM, $150; HP 432A power meter 
and probe, $300; HP 435A, $150; HP 3400A, 
$250; HP 400E, $250; HP 331A distortion 
ana., $300; HP 334A, $500; Fluke 893A, 
$150; HP 428B current meter and probe, 
$300; HP 4328A milliohmmeter and probe 
$650; HP 400F, $250; HP 3420A differential 
VM, $200; HP 3420B, $250; Fluke 8010M, 
$100; Fluke 8010A, $100; HP 3455A, $500; 
HP 3465A, $150; Tektronix 130 LC meter, 
$200; Keithley 503 milliohmmeter, $200. A­
Comm Electronics, 303-290-8012, FAX 303-
290-8133. 

TEKTRONIX 7704$125, 575 $100, DF2 $50, 
7612 $300, 2901 $150, HP 1640A $125, HP 
9872 plotter/manuai/PC interface $250, HP 
1615 $250, HP 1610 $250, Intel Prompt 48 
$100, Multisync1 Manual $20, HP 7475 plot­
ter $350 new, HiPad digitizer $150, Tango 
PLD, supports over 100 devices, $225 . 
Trades considered (465 CRT). Bickerton, 164 
Buttonwood, Fairhaven, NJ 07704. 908-842-
3762 evenings. SASE listing. 



TEST ASSEMBLY, semiconductor, medical, 
military, electronics and hardware. LAMBDA 
#L T823 digital, 36 volts 80 amps, #LK-350, 
metered, 20 volts 35 amps. KEPCO 
#BOP1000M bipolar operational power sup­
ply/amplifier. SYSTRON DONNER #DPS, 
digital power sources. PHILIPS #3310 
60MHz dual trace storage with manuals. 
PHILIPS #PM3540 logic, screen display. HP 
1740A 100MHz. GSE #625 digital parts 
counter scales, new keypad. GENERAL 
RADIO #1419K decade capacitor, #1432-N 
resistor. TEK #620 monitor. TEK #7DOVDFI 
plug-in. KEITHLEY #192 programmable 
DMM. KEITHLEY #619 electrometer/multi­
meter. MAGTROL dynamometer. MOUN­
TAINGATE ENGINEERING #SAT steam age 
controller. AMSCO #2043 Eagle sterilizer. 
OMEGA #OM500 data loggers, 12 channel, 
volt, ohms, tam, Digitec data loggers #2300 
expander. DOLCH LAM4850 logic analyzer. 
HP timer counter/DVM #5328. HP 5327A 
timer counter. EDC #501 J programmable 
voltage standard. PAR #128A lock-in ampli· 
tiers. HP #8407 network analyzer. #VIEW 
1200 precision measuring instrument 1000s 
of wafer storage boxes 125-150 mm. GE to 
1200 amp breakers, 1 OOs of temperature 
controllers, vacuum pumps, mass flow con­
trollers, regulators, ultrasonic generators, 
lasers, sputter targets, word and signal gen­
erators. BOKEL Drybox's cryopumps, analyz­
ers, programmers, even a scanning electron 
microscope. All at extremely reasonable 
prices to industry or the experimenter. Bill, 
407-877-6030, Fax 407-877-7838. 

WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D-
80805 Munich, Germany. FAX 011-49-89-
3615899. 

TEST EQUIPMENT Sale: Oscilloscopes: 
Tested, Tektronix 465 $390; 465/DM44 $450; 
465B $525; 465B/DM44 $585; 7403 $185; 
7603 $275; 7613 $300; 7704, $350; 7A18 
$85; 7A22 $275; 7A26 $115; 7B53AN $150; 
7B85 $190; 7S11 $285; 7T11 $685; 545A 
with CA, 1A1, 1A7A $200; 604 monitor $250; 
Kikusui COS6100, five channel $500; tested 
and calibrated, HP 1740A, $450. Counters: 
Tested, HP 5300A/5302A 50MHz $250; 
5300A/5303A, 500MHz $375, 5300A/5305B, 
1300MHz $450, Digimax 01200, 1200MHz 
$400; others. Spectrum Analyzers: Tested, 
Tektronix 1401A, 500MHz $475; HP 3580A 
with option 002 $1,600; HP 8555A RF section 
$650; Marconi TF2370 11OM Hz $800; others. 
Misc.: Analog devices IC tester LTS2012 with 
many plug-ins and socket assemblies $250; 
Tektronix 57701/177/178 curve tracer 
$1,950; Eaton; AILTECH 380K11/384M 1-
4000 MHz synthesized signal generator 
$900. Over 600 other items including 
Biomation, Bird, Dielectric, Dolch, Fluke, HP, 
Tektronix, General Radio, Kay, Narda, PRO, 
Simpson, Stag, Systron Donner, Wavetek, 
Weston, and many more. Also many 
mechanical and machinist tools by Browne 
and Sharp, Carl Mahr, Chatillon, Gamma 
Scientific, Helios, K&E, Kanon, Mitutoyo, 
Starrett, and Waters . Send for list to 
Processor Technology, PO Box 192, Sayville, 
NY 11782 or call 516-567-7850 for informa­
tion. Offers and trades entertained. 

SPECTRUM ANALYZERS: Tek 7L13 spec­
trum analyzer plug-in, 1 KHz-1800MHz, 30Hz 
resolution bandwidth $1,750. Tek 7L5/L3 
spectrum analyzer, 20Hz-5MHz, digital stor­
age $1 ,400; with tracking generator $1,900. 
HP 3580A spectrum analyzer, 5Hz through 
50KHz, 1Hz resolution bandwidth, digital stor­
age, adaptive sweep, tracking generator: 
$1,090 (mech), $1,590 (LED). Anritsu 
MS420B powerful spectrum/network analyz­
er, 1OHz through 30M Hz, 3Hz resolution 
bandwidth, digital storage, tracking generator, 
$2,600. All in excellent condition. All with war­
ranty. Pepper Systems, 214-353-0257. 

HEWLETT PACKARD 5245L counter, DC to 
50MHz, $69. 1 MHz oscillator assembly, $35. 
Readout cards with nixies, $15. Misc. parts, 
covers. Ed Matsuda, PO Box 390613 San 
Diego, CA 92149. 619-479-0225. 

TEKTRONICS PLUG-INS, 7A12, 7A13, 
7A16P, 7A18N, 7A19, 7B50, 7B53A, 7B53AN 
$95 each. Call or write for our list of surplus 
tubes and test equipment. I SA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-0010, 
Fax 714-488-0299. 

TEST EQUIPT, HPIB, like new: HP 
3325A/002, $1 ,995; HP 8165A programm­
able signal generator, $2,495; HP 8160A 
programmable pulse generator, $1,695; HP 
3,455A DVM, $695; HP 5328A universal 
counter, $495; HP 3437A system voltmeter, 
$595; 141T analyzer, 110MHz system, 
$1,195, plug-ins: HP 8553B 110MHz RF, 
$250; HP 85528 IF, $395; HP 6227B dual 0-
25V @ 3A supply, near mint, $350; 141T 
cables clones, call. Wade 309-523-3262. 

CASH FOR your microscopes. I need your 
scopeheads, eyepieces, light sources, 
StereoZoom preferred. Brian 6-9PM PST or 
LVEIMSG 909-359-8368. 

POWER SUPPLIES by HP, Lambda, Power 
Design, all working. Single, dual or triple out­
put. From $50 to $300. 415-244-9438. 

Own your own FM radio 
station. Any stereo sig­

nal you plug into the FMST-1 00 will be transmitted 
to any FM radio tuneable from 76 to 1 08MHz FM. 
Transmit a wireless link through an auditorium, 
from your car to your camper, listen to your CO's 
while mowing the lawn, Play music on one channel 
sing on the other. Clarity is excellent, aprox. 40dB 
stereo separation. Length of antenna determines 
the distance of transmission. Complete with stereo 
input level controls & crystal for stereo separation. 
9v battery operation. SIZE: 1.5' X 2.5' X 3' 
FMST-1 00 Cabinet $8.95 Krr $29.95 

MICROSCOPES. 1) Bausch & Lomb, 
StereoZoom-4 (10X-30X). Stand. Perfect for 
surface mounted boards! Like new! Pay frac­
tion of new. $650. 2) PARCO Precision high 
power stereoscope. 2.5X, 4X, 10X, 20X 
objectives, 10X eyepieces, X-Y micrometer 
stages, light dimmer. New! $1 ,500! 407-753-
9119. 

SCOPE BOOSTER Kit, increase the input 
frequency of your scope to 170M Hz. No inter­
nal connections required. Free brochure. 
Creative Technology, 206 Gilbert Ave., 
Winsted, CT 06098. 

HP 1741A 100MHz Storage Scope in per­
fect working condition and CALIBRATED at 
special price of $425. ISA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-0010, 
Fax 714-488-0299. 

PULSE GENERATORS. Hewlett Packard 
8015A extra clean with manual $525. As new 
HP 8082A pulse generator $885. 30-day war­
ranty. Psltech Plus, 707-745-4804, fax 707-
747-5277. 

VERMONT MIXED GOODIES. Test equip­
ment, lab equipment, aviation, chromatogra­
phy, inspection, microfiche, microwave, radio, 
spectrophotometry, and more! Where do we 
mail our list? Andrew Smith, AMSL, Vennont. 
802-254-9459, FAX 802·257-4862. 

FEITEK PROVIDES repair, calibration and 
certification on many makes of test equip­
ment. We also have a large selection of used 
equipment. Send large SASE envelope for 
list. VISA and MasterCard accepted. Feitek 
Inc., 2752 Walton Road, St. Louis, MO 
63114, 314-423-1770. 

KIT $14.95 

MICRO-MINIATURE 
PHONE TRANSMI'ITER 

PHONE 
TRANSMITTER 
Small but mighty,it fits 
anywhere. Phone line 
powered, never needs 
batteries. Transmits both 
sides of a phone conver­

With it's new and improved design it will 
sation loud and clear, wireless, to any FM 
radio at great distances. Variable tunes from 
70MHz to 130MHz FM. You can also use it as 
a speaker phone. SIZE:1 .25' x .6'. 

TEL-81 BUILT$29.95 KtT $12.95 

SUPER SNOOPER 
BIG EAR 

Listen through walls, 

not only test your radar detector ... BUT it's 1--------------1 

tuned to the amateur radio band . ;.~~~~~A~;~ 
Wh"l t A · h" h 11 t t So small you could hide this one on some • I e your ou on mencan tg ways persona Y es real bugs! It's the smallest we've ever 
yours and your fellow travelers radar detectors. seen. With it's super sensitive mike it 

The "ZAPPER II" is a 10.450 GHz to 10.550 Transmitter :~~;~! i:~S:i:, ~~': ~~o:~~ 

BUILT 
$4995 ,.. 

hear conversations f-----------------------1 

108MHz FM. With a proper antenna it 
transmits about 112 mile. The kit is made with surface mounted 
parts, we have already mounted these parts. You install the 
leaded parts. Power requirement 6 to 12v DC. Size .35'x.9' 
MMWM5 KIT $34.95 

"'.'~ " . .. 
·:·.· ...... :. · 

across the room. Add 
a parabolic reflector 
and hear blocks away. 

The BIG EAR can be hidden about any­
where. Makes an ultra sensitive intercom. 
Can be used as a 1.5W AMP. We supply 
a mini-electret mike in the kit. Power 
requirement 6 to12v DC. SIZE:1.75'x 1' 

AA-1 BUlL T$29.95 KIT $1 0.95 

This Manual contains schematics, 
parts lists & P.C. board layouts for 
many of the Rainbow Kits. Use your 
own parts to construct our kits. 

KIT BOOK $14.95 
$9.95 with the purchase 

of any kit. 

II 
STROBE LIGHT 

Do you need an attention getter, 
warning light,or flashing light for 
model airplanes? Then this kit is lor 
you. Use ~ as an emergency light for 
your auto, radio tower, even use it on 
your bicycle. Has a variable nash rat&. 

Powerrequirement6or 12v DC. Size 3.5'xf.9' 
ST-1 KIT $11.95 

TV NOTCH FILTERS Our TV filters 
eliminate unwanted TV 
channels or interference 
that alters both sound and 
video with a beep beep 
beep. Worlts on cable 

FOR CHANNELS 
2thru 22 
ONLY 

channels 2 lhru 22) only. 
NOTE: All TV Filter Kits are sold for educational 

purposes only. You must obtain permission from 
your local cable company before using these filters on 

your cable system. 

DF-222 KIT$14.95 

Okay. Caller ID's tell you what num­
ber is calling you. But what about the 
calls made from your phone? Now, 
return from work or vacation and 
know the answer . The new 
DTM F Recorder electronically logs 
and saves every number dialed. This 
is the same high-tech magic used by 
detectives and government spies. 
Now yours. Does your wife or hus· 
band make expensive long ·distance t--------------------------1 
calls and then deny it? Does your Please add sufficient postage First lb $5.00 Canada $7.00 
son or daughter call that low-lffe you Additional LB. Add $1.00 US FUNDS ONLY 
forbade them to talk to? Now know. We will accept telephone orders for Visa or Mastercard 

• Decodes digits 0 thnu 9, #,*,A, B, C, on a 21ine 16 character LCD display. 
• Clicks into your phone or extension in seconds, with no special wiring or hassles, or 

jack it to the incoming service panel in your garage. 
• Records all numbers dialed, including local numbers that don't appear on your bill. 
• Records credit card numbers entered through your phone key-pad. 
• Records Voice mailbox, answering machines, and modem access numbers. 
• Records Cellular or repeater phone numbers heard over your phone. Even hook to a scanner, 

and learn scores of emergency phone numbers. Also decodes tones stored on a tape recorder. 
Never before has such sophisticated gear been available to the public. And not at this price. 
Power requirement 9v DC.SIZE: 3.5" x 4' x 1" BLACK ANODIZED AUJMINUM CABINET 

DIS-1 KIT '119" BUILT '159" 
Write In 170 on Reader Service Card. 

To Order Call 
317-291-7262 

liMll£11t.%tC~~ 

Y./.SA. 

(ELECTRONIC RAINBOW ~ J 
6254 LaPas Trail • Indianapolis, IN 46268 

FAX 317-291-7269 sA 
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RF POWER TRANSISTORS • TUBES • POWER MODULES 

EIMAC • SVETLANA • AMPEREX • MOTOROLA • MITSUBISH 
Best pricing on US & Russian • TOSHIBA 

Transmitting Tubes fl(~~~~liJiil!iiiB~Complete inventory for 
Receiving Tubes ~ servicing amateur 

and commercial 
communications 

3-SOOZ 
3-SOOZG 
4-400C 
5728 
811A 
61468 
6146W 
8072 
8560AS 
8873 
8874 
8875 

Etc! 

3CX400A7 
3CX400U7 
3CX800A7 
3CX1200A7 
3CX1200Z7 
3CX1500A7 
3CX3000A7 
4CX250B 
4CX400A 
3CX800A 
6LF6 
M2057 

equipment. 

MRF454 SAV6 
MRF455 SAV7 
2SC2290 SAV17 
2SC2879 M57737 

Etc! 

Send for your 
FREE 

1996 Catalog 

Same Day Shipping ~ 
Tel: (619) 744-0700 

Fax: (619) 744-1943 • 

Write In 92 on Reader Service Card. 

OLDIES, DATA Pulse 114, $125. As new 
Polarad 1.8-4.6 GHz signal generators, digital 
readout, model 11 06M-L or 11 06E-L with 
1020T modulator, manual & accessory pack­
age $395. All with warranty. Why pay more? 
86235A opt. 001 , 1.7-4.3 GHz $385, 862420 
5.9-9.0 GHz RF insert $385, 86260A 12.4-18 
GHz $425, 8614A .8-2.4 GHz $200. 8616A 
w/manual 1.8-4.5 GHz signal generator, 
excellent $175. 8620C sweep frame with 
option 011 $385. WANDEL GOLDMAN 
SPM-19 level meter $565, SG-4 storage dis­
play $285 both $750/offers. GERTSCH CRB-
3FR, 1241 R autoratio bridges $100 each. 
SS-05AR synchro standard, $100. Psltech 
Plus, 707-745-4804, fax 707-747-52n. 

NORTH ATLANTIC 214C phase angle volt 
meter, $300; North Atlantic RB503C AC ratio 
box six decades, $200; Pacific 
Measurements 1018A power meter, $300; 
Photodyne 1950XR fiber optic attenuator 0-
70dB, $200; Nicolet 3091, $450; Quantech 
304TDL wave analyzer, $250; Scientific 
Atlanta 410-428 telemetry receiver 1660-
1700 MHz, $500; Scientific Atlanta 4660 
baseband noise transmitter, $200; Scientific 
Atlanta 4670 IF baseband analyzer, $200; 
S/A 4682, $75; Freed 1620A meg ohm meter, 
$200; HP 740B DC standard/De voltmeter, 
$150; HP 745A AC calibrator, $500; HP 746A 
amplifier, $500. A-Comm Electronics, 303-
290-8012. 

HP 53638 time interval probe $295/offer. 
Dexis, 612-944-7670. 

NARDA 3000 series directional couplers 
$100 ea. ; Mil Taffet ZMB4U res istance 
bridges new in box with manual, $60; HP 
141T, $500; HP 8555A, $600; HP8552A, 
$300; HP 141T, 8552B, 8555A, $1,500; HP 
141T, 8552B, 8554B, $1 ,350; HP 8750A, 
$250; HP 3580A spectrum ana. 5Hz-50KHz, 
$1 ,500; HP 84458, preselector, $700; HP 
8445A, $600; HP 8443A-H03 tracking gen., 
$600; HP 3550B transmission test set, $400; 
GR 916AL RF bridge , $350; GR 874050 
adjustable stubs, $50 ea.; HP 3586C, selec­
tive level meter, $1 ,500; HLI 3701 communi­
cations test set, $400; Hughes 1406 amplifier 
500MHz-1GHz 5 watts out, $300; HP 580A 
D/A converter, $150; HP 8620A, sweeper 
frame, $300; HP 8620C, $500; HP 86240A 
sweeper plug-in 2-8.4 GHz, $750; Stoddardt 
NM10A, $100; noise comm. NC6101 noise 
gen. 10Hz-20KHz 20mW, $200; HP 4800A 
Vector Zmeter, $500. A-Comm Electronics, 
7198 S. Quince St., Englewood, CO 80112. 
303-290-8012, Fax 303-290-8133. 

FLUKE 88 automotive meter w/case and 
pickup $210. Call 803-766-0852. 

TEKTRONICS 475 200MHz scope $400; HP 
3455A digital voltmeter $200; HP 8410B with 
HP 8413A network analyzer system $200; 
FLUKE 8520A 5-1/2 digit multimeter $225; 
FLUKE 8502 6-1 /2 digit multimeter $195. 
CALL OR WRITE FOR OUR LIST OF SUR­
PLUS TUBES AND TEST EQUIPMENT. ISA, 
PO Box 6955, Laguna Niguel, CA 92607. 
714-488-0010, Fax 714-488-0299. 

CABLE TV DECODERS 
From Protocol Electronics: 

REFURBISHED CELLULAR PHONES 
LARGE QUANTITIES OF CELLULAR PHONES 

MOBILES- TRANSPORTABLES- PORTABLES 
GREAT PRICES- WE DEAL 

ALL PHONES ARE GUARANTEED 

DEALERS WELCOME 

CALL NOW! 
800 423-2565 

IN CALIF. 805-251-2244 FAX 805-252-3100 
CSI REFURBISHED TELE-COMMUNICATIONS EQUIPMENT SINCE 1969 

Write In 131 on R .. der Service Card. 

FUNCTION GENERATORS, TEK FG501 
2Hz to 2M Hz $195, TEK FG502 1KHz to 
11MHz $295, HP 3311A 0.1Hz to 11MHz 
$195, Philips PM5191 programmable synthe­
sized function generator 0.1 MHz to 
2MHz/IEEE $895, 30-day warranty & manu­
al. Calibration available. MasterCard & Visa 
accepted. CALL 1-800-435-1516, FAX 908-
280-0111. 

TEST EQUIPMENT SALE: HP 5386 frequen­
cy counter, to 3GHz opt. 004, $3,500; HP 
8590A spectrum analyzer, to 1.5GHz, opt. 
021 H20, $6,000; HP 8560A spectrum analyz­
er, to 2.5GHz, w/tkg gen. opt. 002, $18,000; 
HP 8657A signal generator, to 1040MHz, 
$6 ,500 ; HP 8656A signal generator, to 
990MHz, $3,800; HP 3314 function genera­
tor, to 20MHz, $2,000; HP 6633 digital power 
supply, 0-SOV, 2 amp max., $3,400; Tenny 
Junior w/new digital temp control , $2,400. 
PRICES NEGOTIABLE. PHONE: 612-490-
1936, FAX: 612-490-0495. 

TEKTRONIX 7000 SERIES VERTICAL 
AMPS: 7 A42 350M Hz 4-channel $595. 7 A 13 
105MHz differential comparator (LED) $350. 
7A18 75MHz dual-trace $50; 7A18A (newer 
version) $85; 7A18/6 (with variable offset) 
$110. 7A22 1MHz high-sensitivity, differential 
$375. 7A24 400MHz dual-trace $250. 7A26 
200MHz dual-trace $135. 7A29 1000MHz 
single-trace $750. Excellent condition! Other 
plug-ins, mainframes, package discounts 
available. All with warranty. Pepper Systems, 
214-353-0257. 

TECHNICIAN TEST Equipment repair cali­
bration ISO certified NIST traceable lab, best 
lab and people to work with high standards of 
quality workmanship10 years experience 
required on specifically HP Tek equipment. 
Send resume to INSTRUMENT REPAIR,-
2100 W. 6th Ave., Broomfield, CO 80020. 
303-469-5375. 

n 

..... u .. 

,..,, .• 
lltiiC .. 

FREQUENCY DIVIDER FD-10. Use any 
inexpensive scope to look at signals up to 
1.3GHz. Use any inexpensive frequency 
counter to measure precisely any frequency 
between 20MHz and 1.3GHz. Its high input 
sensitivity allows reading, in most cases, 
even without directly coupling it to the signal 
source. Nickel plated steel case. The price of 
FD-10 is $74.95 plus $3 S/H. Virginia resi­
dents add 4.5% tax. Send check or money 
order to CEO, 4209 Evergreen Lane , 
Annandale, VA 22003. Money back guaran­
tee. Phone: 703-354-2545. 

REWARD$: IEEE488 programmer to awaken 
WJ8617B. Wanted: 21.4MHz filters (180-230 
KHz), 72 ohm hardline, modulation analyzers. 
W8CV, 81Q-620-0853. 

Check Out These Prices!!! 

11s 101s 5015 

SYNTAXJ $ 65.00 EA. $ 41.00 EA. $ 39.80 EA. 
Replaces all Tri-Mode (Stealth 1000, TNT, 
Appollo, TVT) Systems 

TIMELESS 550 PC $ 75.00 EA. (NOT SOLD IN QUANTITIES) 
Cable TV Converters 

PROTOCOLJ $190.00 EA. $124.00 EA. $120.00 EA. 
Single Unit (Syntax built into Millennium) Combo 

ORDERS CALL: 1•800•598•2364 (M-F 12-6 EST) 
•All Orders Shipped COD 
•UPS Ground 

IT IS NOT OUR INTENT TO DEFRAUD OR TO ASSIST ANY OTHER PERSON(s) AND/OR COMPANY(s) TO DEFRAUD ANY PAY TV OPERATOR(s). CUSTOMERS ARE 
OBLIGATED TO STRICTLY LIMIT USAGE OF PROOUCTS AND/OR INFORMATiON OBTAINEO FRoM US TO WITHIN COMPLIANCE OF STATE AND FEDERAL LAWS. 

•Shipping & Handling 
add $10.00 
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BRIGAR ELECTRONICS 
7-9 ALICE ST. -BINGHAMTON, NY 13904 

•Minimum Order $30.00 
•ALL ORDERS F.O.B. BINGHAMTON 

(CUSTOMER PAYS FREIGHT) 
•FAX,MAIL OR E-MAIL FOR FREE CATALOGUE 
LOOK FOR US ON THE WEB AT 
http://www .binghamton.comlbrigar/ 

PHONE: {607) 723-3111 

FAX: {607) 723-5202 

E-MAIL: BRIGAR2@aol.com \l~Al~ CREDIT CARD DISCOUNT 
10.00 • ISUt ... NET 

StOOJIO -2At.K LESS tO% 
$2511.00 • ... .Ill LESS 15% 
1100.00 -!MUS LEIS 20~ 
$1 DGO AND Ul' LED Z5% 

~ltlWIJIM@: •OIM@I!!J~if •~IMIOOU •IMI@~ifDm •lm!P~Iru~~IM'f©)~ •~@IM~~~~ 

OPEN: I\IIONDAY THRU FRIDAY 7:30AM TO 4:30PM, SATURDAY 7:30AM TO NOON 

ANALOG PANEL METERS #40-013857 
MUL TIMETER - MFG: PHASTRON 
ANAOLG METER MOVEMENT 50 MICRO AMP 

SHEFFER CORP. jiJCLAD1 

D.C. FULL SCALE. LARGE 4.5"DIAM - 3.5" Viewing 
AREA. ZERO ADJUSTMENT KNOB. WHITE FACE 
SCALES: IN GREEN,BLK, AND BLUE LETTERS. 
THREE AC & THREE DC VOLT SCALES. 0- 2.5, 
AND 10. ONE RESISTANCE SCALE FROM 0 TO 
INVINITY. INCLUDES MOUNTING HARDWARE 
BRAND NEW FACTORY BOXED. 

•1-1/8"BORE •1"STROKE • PORT 1/8NPT 

•RETRACTED LENGTH 7 5/8" •ROD 5/16"-
24 THREAD ,WITH CLEVIS •FORCE 
EXERTED APPRO X. 1 .15 OF AIR PRESSURE 
•NOSE END BORE BLOCK MOUNT •BACK 
END HAS SHOCK ABSORBER 5/16-18 STUD . 
SPECIAL SALE PRICE .... $9.95 

10 FOR $80.00 

:GREAT PRICE ........... $6.95 

. GRAY FLAT RIBBON CABLE 

#YP3301 lBeld I 
50 COND. 28 AWG (7/36) en 
.01 0" THICK PVC INSUL. 
300V- 105oC- AWM STYLE 2651 
Mll-C-49055/1-1 3A - Ul APPROVED 
.060 COND. SPACING -BLACK POLARITY 
STRIPE. WILL TERMINATE TO ANY 

STANDARD IDC CONNECTOR- 2.5"WIDE 

EXTRUDED GRAY 
'iU STYLE 2651 (105 •c, 300V) 

BRAND NEW FACTORY BOXED. 
ORIGINAL PRICE $360.00 
300 FT. REEL .............. $89.00 

POWER PRODUClS *HE381 
LIJIEAR POWER SUPPLY I\IIODULES 
INPUT: 115 VAC 50/60HZ 271 MA 
OUTPUT: 5V 500 MA 
SIZE:2 3/4"w x 4 3/4"h x 1 1/2"thick 
SALE PRICE $18.115 

SINGLE OUTL WALL PLUG 

UL11tUmle u.rf awm:H 
MFO: L.llRONiC 

IJIIruonlc mo11on c~Nctor (Automlllc 
Wllll8wlldl) ror .,. lndocn. Ope~~~tee 
fnlm tiiVK powwand rnounis In place 
of uJ.tlng wal awl£:h. 100 Watt Max. ......-,.. ....r •-
'-:1. Gre/J. for home Alarm System or 
cantRil!~ l..lgiD & Smal Apptlancea . 
Adpblble nne & Sensitivity. L£D trip 
lrdolllor & ON-Off IWitch. Color: WhRa 
liDs l"sq. a 1 311" Thick. Scnem.c!c & 
Documemlllan Included. ar.nct New! 
Oltginal COlt $88.115 • BRIGAR SPECIAL 
1 • I PCS. $12.11 EA. 

. I • 10 PCS. $11.11 EA. 
tt • • Pea. • t.tl EA. 

.. -

•. too Pea. 1 a.• EA. I'IHCif SJASHmll .....,.._,..1 ............ _.,................ .. 
___ .. __ _ 
ENUOY IA111N88 Plloel • TO 1ft IlNCE UQHllHG 
Wll.L NO I.OHGEit 1181NN ON ONeS ltOOIIII VACANT 

CROUZET #F83161.6 
12AMP 250VAC - /187" QUICK 
CONNECT TERMINALS - PHENOLIC 
PLUNGER ACTUATOR- SPOT 

SALE PRICE ...... 90¢ 

24 VDC NUMATICS VALVE 
PARlW 11SAD400 
SPOOL VALVE WITH 24VDC 
COIL 6.3WATT 
2 POSITION, 4 WAY SOLENOID­
OPPERATED FOR AIR . PSIG 150 
Numatic valve comes mounted on 
base MANIFOLD BLOCK 
IRFE GOOD COND.J WEIGHT 1 1/2 LB. 

PRICE ............... $6.115 EA. 
IN SURGE SUPPRESSOR 
MFG: SL WABER # EP1 lfrj•~-= 
•ELECT. RATING 15AMP, 120VAC 60HZ 
•UL1440 SUPP. VOLT RATE 400VOLTS 
•PROTECTION DEVICE METAL OXIDE VARIS' 

SALE .. $2.00 EA. - 10 FOR $17.50 

ANSWERING MACHINE CODE-A-PHONE #1750 
FEATURES: 
·one touch play back 'Ring delay (1,2,3,4) 
·Auto out going message check ·variable out going message 
"Built in cassette "No call disconnect 
·Voice-activated recording 'led message display 
'Fast forward,rewind,pause & rr 
(Removed from service good cond .) 

ORIGINAL COST $179.00 
COMMERCIAL QUALITY, 
BRIGARSALE 

PRICE .... $7.95 

SCHENCK/PEGASUS # 1282A 
SERVO VALVE 
•FLOW RATE: 66 GPM •PLS 3217 
•MA: 20 •oHMS: 1000 • OP.PS. 2000 
"NULL ADJ ± 180 • MAX "PORTS: 3/4"DIA 
•siZE: 7"H x 7"W x 4.75"Deep 
•WEIGHT: 33 LBS 

ORIGINAL COST $4000.00 
BRAND NEW - FACTORY PACKED. 
BRIGAR PRICE .... $1600.00 

Snapit Alert -Great light activated intrusion alarm 
Put in any Dark place and when light hits it an alarm sounds. Size 
3"Wx3"Hx11/4"T 

Operates on a single 
9volt battery (not included) 
velcro fastening strip can 
be used to mount on 
any surface. 
Use for: gun rack,brief case 
medicine cabinet,drawers, 
desk drawer etc. 
$3.S6 ea ..... 

STEPPING MOTOR - AIRPAX 
100 STEPS/REV. 
•BI POLAR WOUND-BI-Directional 
•3.2VDC •6.8AMP •2 PH 
•TORQUE 75 OZ/IN • 3.6 Step angle 
•SIZE: 1.5"SQ X 1 3/8"H . 

PRICE $2.25 EA. 

CMOS EPROM #NMC27C256Q-200 
28 PIN DIP 256K (32 X 8) 
SPEED 200 NS 
LIST PRICE $5.00 

BRIGAR SALE PRICE .. $1.75 

3M STATIC CONTROL 
FLOOR & TABLE MATS 
8200 SERIES - 2 FT. X 5 FT MAT 
3 LA YEA CONSTRUCTION 
COLOR BROWN 

BRIGAR PRICE $25.00 

Write In 1 01 on Reader Service Card. Nuts & Volts Magazine/February 1 



by Karl Lunt 

M 
Son of BOTBoard 
arvin Green, who developed that staple 
robotics tool, the BOTBoard, just released 
his next generation robot brain dubbed, 
appropriately, the BOTBoard-2. I've been 
using one of his prototype boards for some 
time now, and thought I'd pass along my 
impressions. 

'--------'Like its predecessor, the BB2 uses a 
68hcll and supporting circuitry. The BB2, however, 
supports 32K of expanded memory, including battery­
backup if you decide to add static RAM. 

The BB2 also contains artwork for a MAX232 Rs-
232 level-shifter and a pinout for a nine-pin serial con­
nector. This really makes it easy to hook the board to 
your PC or Mac; you don't have to build an external 
level-shifter. 

Of course, you can use the normal BOTBoard four­
pin serial cable on the BB2, if you choose. Marvin 
included pads for mounting the usual four-pin MT A con­
nector used on the BOTBoard. Those of you who 
already have a BOTBoard serial cable with built-in 
adapter can use the same cable on your BB2. 

Other carryovers from the BOTBoard include four 
servo ports, on-board reset switch, and connectors for 
the 68hcll 's port A and port E pins. Note, however, 
that the BB2 uses a pair of 1 0-pin IDC connectors for 
these ports, rather than a single, larger connector as on 
the BOTBoard. 

Marvin then added several extras, essential to robot 
development. The BB2 contains a 1" x 5" prototyping 
area, large enough to hold some substantial circuitry. 
What's more, he arranged the prototyping area so pairs 
of pads are joined with traces, creating a versatile exper­
imenter's layout. This really simplifies wiring extra cir­
cuitry into the prototyping area. 

Since the BB2 uses the 68hc11 in expanded mode, 
many of the 1/0 pins become unavailable, as they now 
carry bus signals for the external memory. To help you 
recover the missing 1/0 lines, Marvin has added partial 
decoding for addresses from $4000 to $7fff. 

His board divides this address range into four equal 
parts, and generates separate *READ and *WRITE sig­
nals for each of the four regions. For example, you get 
a pad that provides a low signal whenever your pro­
gram reads an address in the range $4xxx, and a sepa­
rate signal for writes to $4xxx. 

Marvin brought six of these signals and the eight-bit 
data bus out on a 16-pin IDC connector. This lets you 
build a custom expansion board that simply hooks onto 
the BB2, either directly or using a ribbon cable. 

Other goodies you can add directly on-board 
include a piezo speaker for sound effects and an LED 
under software control. Marvin's layout also provides a 
10-pin IDC connector for the SPI bus and a separate 
connector for wiring in a battery-backup supply. 

He also includes pads for a four-position DIP 
switch. Two of these switches control the MODA and 
MODB pins, so you can change 'hell configurations 
without having to move jumpers around. The other two 
switches are uncommitted; you can run wires from their 
pads to whatever 1/0 lines or signals you need. 

Finally, the really advanced hacker will find spare 
pads provided on all vital 68hcll signals, in case you 
need to do a real mondo hack. For example, all of the 
multiplexed bus traces contain spare vias for making 
connections with wirewrap wire. 

The BB2 comes with a very nice technical booklet, 
which includes the full schematic, a parts list (with ven­
dor names and typical prices), and good information on 
how to wire up the many BB2 options. It provides 
details on adding extra eight-bit input and output latch­
es, sample code for ' moving servo motors, and a 
schematic for building a BOTBoard-style RS-232 serial 
cable. 

Bottom line: This is a well-designed board for the 
advanced robotics hobbyist, especially if you intend to 
use RC servo motors to drive your 'bots. I personally 
think the blank board is worth much more than the 
$18.00 (or $45.00 for three boards) that Marvin is 
charging. Be sure to add $3.00 to your order to cover 
the cost of shipping and handling. Oregon residents 
already know they don't have to add sales tax, 'cause 
there isn't any in Oregon ... 

If you want to 
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take a closer look at the BB2 materials, check out 
Marvin's Web page at: 
http:/ fwww.rdrop.com/users/marvin 

Hacking the 882 

Naturally, I can't leave well enough alone. As soon 
as I got my BB2 up and running, I started hacking on it. 
I had wired it up to hold 32K of static RAM, complete 
with a backup lithium battery, but I wanted to do more. 

First up was some software. I used a 68hcllel for 
my MCU; this device has 512 bytes of EEPROM and 
512 bytes of on-chip RAM. The extra RAM is always 
nice; it makes a good place to stash the stack. 

But the EEPROM has real possibilities. It runs from 
$b600 to $b7ff, and provides enough room for some 
sophisticated assembly language code. In my case, I 

, added a S191oader. 
Those of you who read last month's article will 

remember the S19 loader I installed in BYRD, my Back 
Yard Research Drone robot. The loader I wrote for the 
BB2 is similar, and provides a smooth way to install and 
test new programs. In fact, the loader is so powerful that 
I no longer even use PCBUGll. I just start up a comm 
program, such as Crosstalk, and download my soft­
ware. 

The only problem I had to solve involved starting 
the loader, called E9BUG, from reset. The 'hc11e1 is 
normally used in expanded mode, and it is difficult to 
pass control to $b600 to start my S19 loader. 

So I start the 'hc11e1 in special bootstrap mode, 
by setting the DIP switches appropriately. The 'hell 
comes out of reset by sending a break signal out the 
serial port's (SCI) transmit line. If it sees a break on its 
receive line, the 'hell responds by jumping to $b600. 

The only trick is getting the break character to the 
SCI receive line. While most comm packages let you 
send a break signal, which will probably do the job, I 
chose a simple hardware mod instead. 

I just hooked a SPST pushbutton switch across the 
SCI Rx and Tx lines at the 68hcll. Note that I wired this 
switch to the pins as they come from the MCU, NOT 
after the signals have been converted to R5-232 levels. 

Now the reset sequence is just slightly more com­
plicated than normal. I hold down the SCI button, press 
and release the reset button, then release the SCI but­
ton. Bingo; my S19 loader starts up and I'm ready to 
send my software. 

This works because the closed pushbutton switch 
routes the break signal that the 'he 11 sends back to the 
'he 11 receive line. Thus, the 'he 11 gets a break signal 
immediately, and transfers control to $b600, starting up 
E9BUG. . 

Of course, E9BUG has to figure out when you've 
released the pushbutton; otherwise, it won't be able to 
recognize legal commands from garbage. So it sends 
out a stream of nulls ($00) until it fails to see a null on 
its input port. This means you have released the push­
button, breaking the connection between the 68hc11 's 
transmit and receive pins. 

Naturally, your comm software is also seeing this 
stream of nulls, but most comm programs will ignore 
them. If your program has problems with this, just 
change the E9BUG source file to send a different test 
character. 

Once my E9BUG monitor has control, I can down­
load any Motorola S19 object file by simply doing an 
ASCII send operation. Most comm programs support 
this, and can even suspend transmission of one line 
until the receiving computer (in this case, the BB2) 
acknowledges receipt of the previous line. If your 
comm program has this support, just set it so it waits 
for a CR before sending the next line of a file. 

E9BUG remembers the execution address of the 
last S9 record it receives, so starting your downloaded 
program requires nothing more than sending a lower­
case-x after you finish downloading. E9BUG will imme­
diately jump to the execution address from your last 

downloaded file. 
Note that this works with S 19 files created with the 

Motorola FREEWARE asmhcll assembler, and with 
files compiled by SBasic and tiny4th, since they use the 
asmhc11 assembler in the final step of compilation. 

It will NOT work, however, with the older as 11 
assembler, since that assembler does not preserve the 
execution address in the S9 record. If you are still using 
the asll assembler, I urge you to dump it and move to 
the more flexible asmhcll program. My SBasic and 
tiny4th distribution files contain the asmhcll assem­
bler; you can get these files from my FTP site at: 

ftp:/ fcherupakha.media.mit.edu/pub/incoming/karl_lunt 

E9BUG does have a command for supplying your 
own execution address. You simply enter a lowercase-j 
followed immediately by a four-digit hexadecimal 
address. For example, to set an execution address of 
$8000, you would enter: 

j8000 

Note that E9BUG does not accept any intervening 
spaces, nor does it allow backspaces to correct mis­
takes. If you make a mistake, simply press RETURN, 
then enter the command again. 

Note that the j-command only sets the execution 
address; it does not transfer control to the address you 
provide. After you have entered the correct j-command, 
you use the x-command, described above, to actually 
start execution at that address. 

E9BUG's simple command set opens up many 
possibilities. It lets you download S 19 files quickly, with­
out having to resort to PCBUG 11. It lets you provide an 
execution address of your own, or use the address con­
tained in an S9 record. Finally, it allows you to jump to 
any of several routines that you might already have 
stored in the BB2's on-board battery-backed RAM. 

But the BB2 only has one 28-pin memory socket, 
usually filled with a 62256 32K static RAM chip. While 
this is plenty of space for programs, it can prove incon­
venient during development. 

Development code tends to run away during tests, 
which usually trashes the RAM holding the code under 
test. This naturally forces another reload. You can 
remove the BB2's write-enable jumper after each down­
load, preventing writes to memory after the runaway, 
but this is an extra step that I'd personally like to avoid. 

Besides, what you really need during development 
is a solid monitor program, tucked away in EPROM 
where it can't be corrupted, and where it can't interfere 
with the program you're developing. 

Fortunately, it's easy to find a good 68hc11 moni­
tor program. Motorola's BUFFALO monitor has been 
around for years, and the source code is readily avail­
able at a number of FTP sites. BUFFALO offers a vari­
ety of powerful functions, including built-in assembler 
and disassembler, breakpoints, and single-step execu­
tion. 

But BUFFALO was written to work in a far more 
complicated environment than a BB2, so it contains 
several features you won't need. I spent a couple of 
weekends editing the source code for BUFFALO 3.4, 
and stripped out all the extraneous code. I also cleaned 
up the menu text quite a bit. 

The resulting BUFFALO monitor takes up about 
7K of code space, and can fit anywhere in the BB2's 
address space. It does not take over the vector area, as 
the original BUFFALO does, and I placed the RAM vari-



abies that my new BUFFALO needs in the upper sec­
tion of the 'he 11 e 1 's 512-byte RAM space, to free up as 
much lower RAM as possible for development pro­
grams. 

So, now I have this cool monitor program, but 
nowhere to put it, since the BB2 only has the one 28-pin 
socket and it already contains a RAM chip. I needed to 
add a second 28-pin socket, with address decoding for a 
27c64 EPROM chip. 

This hack actually proved quite easy to do. To add 
a second 28-pin socket, you will need the following 
components: 

• One 14-pin solder-tail!C socket 
• One 28-pin solder-tail IC socket 
• One 74hc20 IC 
• Some 30 A WG wirewrap wire 
• Some 1/16" heatshrink 

ICS ... ROBOTICS ... R 
You are now ready to put the RAM chip into the 28-

pin socket on the BB2. Visually inspect the RAM chip's 
pins, and clean off any deposits you might have picked 
up during soldering. Align the RAM chip properly in its 
socket, then carefully push the chip into its socket. 
Power up the BB2 and verify that the RAM chip still 
works properly. 

Connect the wirewrap wire from the new socket's 
pin 28 to a convenient pad on the BB2 that holds +5 
VDC. DO NOT connect this pin to the battery backup 
circuitry! If you don't have an expansion connector 
wired into EXPl, you can use pin 1 of this pad layout as 
a source of +5 VDC. 

Connect the wirewrap wire from the new socket's 
pin 20 to pin 8 on the 74hc20's socket. If necessary, 
you can route this wire through a convenient pad in the 
prototype layout, in order to reach pin 8. 

Insert a 74hc20 IC into the 14-pin socket, and 
insert a 28-pin 8K memory chip into the new 28-pin 

NOTE: You MUST use a 28-pin socket with leaf- socket. Power up the BB2 and verify memory at the 
type pins; you CANNOT use a machine-pin socket for addresses you have selected for the new socket. 
this mod! Note that you can use a 6264 RAM chip or a scrap 

Begin by locating a place in the prototyping area 27c64 EPROM for this test, since all you really care 
for the 14-pin socket. I mounted my socket immediately about is whether the chip responds to the memory 
below the silk-screened legends for C15 and C16, near addresses. Even if you wired your socket up for read-
the MAX232 pad layout. I positioned the chip with pin 1 only operation, you can still verify that some type of 
toward the C15 legend and pin 14 toward the C16 leg- data exists in the address range. 
end. You have just added a separate 8K memory socket 

Use wirewrap wire to connect the 74hc20 as shown to your BB2. You can burn a copy of my modified BUF-
in the accompanying schematic. The pad traces on the FALO monitor into a 27c64 and install the chip into the 
prototyping area will make this job easier. Leave the new socket. Once installed, you just use E9BUG's j- and 
connection from pin 8 of the 74hc20 off for now; we'll x-commands to set up the execution address and start 
get to it later. running BUFFALO. 

Note that four of the 74hc20's connections run to Note that if you wired your 74hc20 for different 
1/0 select pads provided by Marvin for device decoding. addresses than I show here, you have to edit the BUFF A-
As shown, this mod uses 6000R, 6000W, 7000R, and LO source file so it assembles at your socket's address. 
7000W. This combination means that the new 28-pin Just change the equate for ROMBS, near the top of BUF-
device will reside in the address space from $6000 to FALO, to the proper address and reassemble. 
$7fff, and that the device is read/write capable. One nice feature of the BB2 and BUFFALO combi-

You have some flexibility here. For example, if you nation is the ability to single-step through your code. To 
know you will always put read-only devices such as do this, you must provide a connection between the 
r----------------------------------------- ------------------------, 68hc11 's XIRQ and 
I U1: A Ul: 8 OC5 pins. On the 
: 6988R 74HC28 74HC2e BB2, you can do 
: 6eeeu 6 this by first ! 7888R SOCKET' P ll'l 28 installing a two-pin 

78881.1 header in the XIRQ 
: Pin 14 = +6 VOC pad on the SPI lay-
11 Sche"atic of BOTBoard-2 "e"or~ expansion hack Pin 7 = 6ND 

out and the pad L----------------------------------------- ------------------------.J immediately below 
EPROMs into this new socket, you can omit the connec­
tions to 6000W and 7000W; just wire those pins on the 
74hc20 to the corresponding xxxxR lines. This leaves 
6000W and 7000W free for later use with output-only 
devices such as eight-bit latches. 

You can also move the new 28-pin socket to $4000 
through $5fff, by using the 4000R, 4000W, 5000R, and 

1 

5000W pads instead. 
After you have wired the 74hc20 to suit your needs, 

it is time to install the new 28-pin socket. Begin by 
selecting a known good 62256 32K static RAM chip. Be 
sure you have tested this chip in your BB2, using a pro­
gram like PC BUG 11, and know it works properly. What 
you are about to do to it will make it very difficult to 
replace, should the chip prove defective later on. 

Push the chip's pins into a piece of black anti-static 
foam, and heat up a fine-tipped soldering iron. Fit the 
28-pin leaf-pin socket over the pins of the RAM chip, so 1 

the socket's pin 1 matches up with the RAM chip's pin 
1. Make sure that each socket pin is centered on and 
touches the matching pin of the RAM chip. 

When properly positioned, you should have what 
looks like a very tall socket, with a RAM chip nestled 
underneath. Make sure the underside of the socket sits 
flush against the top of the RAM chip. 

Carefully bend pins 28 and 20 of the socket out­
ward, away from the corresponding RAM pins. You want 
to bend them out just enough to break electrical con­
nection, but not enough to damage the pins. 

Carefully solder all socket pins EXCEPT 28 and 20 
to the corresponding RAM pins. Work quickly on each 
pin, and make sure you get a good solder flow between 
the two pins. 

Cut a 3" piece of 30 AWG wirewrap wire, strip 1/8" 
insulation from each end, and carefully solder one end 
to pin 28 of the socket. Make sure you don't accidently 
solder this pin to the underlying pin 28 on the RAM 
chip! Run a small piece of heatshrink over the entire pin 
and shrink it into place. 

Perform the same step above for pin 20 of the 
socket. 

it. Then run a wire between this empty pad and the pad 
labeled 3 on the PORT A layout. 

To enable single-step, simply put a jumper on these 
two pins; removing the jumper disables the single-step. 
Note that with the jumper in place, you will not be able 
to run a servo motor connected to servo header S4. 

Tamiya Kits 

Tamiya offers a small selection of very well-made 
kits for building sturdy, high-torque gear boxes of vari­
ous reductions. One of these kits could serve as an 
excellent starting point for a robotic sculpture or demon­
stration. 

For example, I just finished assembling a Tamiya 
Worm Gear Box. The gear box, including a small 3 VDC 
motor, could serve as the core to a single motor drive 
system. By adding a second gear box, I could make a 
dual-drive system for a small robopet. 

I bought my gear box kit from Edmund Scientific 
for $16.95 plus shipping, and have to say I was 
impressed with the kit's quality. It reminded me of the 
model airplanes I built as a kid; snap the pieces apart 
from their "tree" carrier, then fit them together. 

But these plastic pieces were very well designed, 
and fit together perfectly. What's more, elements such 
as the axle and gear holder were made of high-quality 
metal, with a smooth finish and good machining. 

The gear box kit comes with enough plastic gears 
to generate one of two gear reductions, either 336:1 or 
216: 1; I chose to build the 336:1 box. You also get a 
small bag of metal screws, nuts, and other assorted 
hardware, including a small Allen wrench for tightening 
the metal grub screw when mounting the gear holder 
onto the axle. 

The kit contains a spare axle and mounting hard­
ware, so you can add your own wheels and have most 
of a single-motor car all done. It also has various control 
horns for hooking up your own control rods, pulleys, or 
cams. 

It even includes a tiny tube of gear grease, with 

more than enough lubricant to complete the kit. The 
instructions warn you to use only the supplied grease, 
to prevent chemical damage to the plastic gears. 

The instructions consist of a single sheet of paper, 
printed with clear pictures of each step and very terse 
instructions in both Japanese and English. 

My gear box kit went together in about an hour, 
and I only had one problem. That involved pressing a 
small metal shaft into the helical gear. You need to get a 
little rough with this step. I ended up using a hammer to 
GENTLY tap the shaft into the gear. Be sure to tap the 
shaft all the way into the gear. 

When I tried to fit the helical gear into the housing, 
the exposed end of the shaft bound in its fitting, pre­
venting the gears from turning smoothly. I spent a few 
minutes spinning the gear by hand, and carefully crimp­
ing the tip of the shaft to remove some of the edges. 
Eventually, I got the gear shaft to spin freely in the 
housing. 

I then assembled the housing, using the supplied 
metal screws, and snapped the 3 VDC motor in place. 
When I applied power from a pair of C-cells, the output 
shaft started turning at about 30 RPM. 

Tamiya designed this gear box to make it as easy 
as possible to build into larger frames, such as robots 
and toy cars. This attention to detail shows up in several 
ways. The output shaft is threaded at either end, with 
grooves for E-rings and holes for locking shafts. The 
included control horns mount easily to the shaft, giving 
you plenty of options for using the power this unit gen­
erates. 

Overall dimensions are quite compact. The output 
shaft is 3.25" long and sits perpendicular inside the 
gear box housing, which measures 3" long, including 
motor, by 1-3/8" across at the mounting ears. The hous­
ing is less than 1.25" high, and the whole unit weighs 
less than two ounces. 

I find the Tamiya Worm Gear Box to be a rugged, 
well-designed drive system that is reasonably priced. 
True, you could buy a plastic toy car and hack the gear 
system out of it, but for little more than the cost of the 
toy, you can use instead a professional-looking, well 
designed gear box. 

Edmund Scientific also sells two other Tamiya gear 
boxes. The High Power Gear Box kit yields gear ratios of 
41.7:1 or 64.8:1, while the High Speed Gear Box sports 
11.6:1 or 18:1 ratios. 

If you need a gear box for that next robot, 
Halloween project, or kinetic sculpture, check out the 
Tamiya gear boxes. I certainly like what I've seen. 

Lagniappe 

If you haven't seen the latest Mondo-tronics cata­
log, send some E-Mail to Roger Gilbertson 
(info@mondo.com) and let him know you want one 
right away. Mondo-tronics is fast becoming the one-stop 
source of complete amateur robotics items such as 
books, kits, videos , and software. You can buy many of 
Scott Edward's BASIC Stamp boards, plus Marvin 
Green's BOTBoard and finished machines such as the 
PC Rover. 

Roger started out years ago by offering the Shape 
Memory Alloy Muscle Wires, and still sells some very 
good project kits using SMA wires. He also carries a 
wide assortment of plastic robot kits, including the 
Tamiya Gear Box kits. And the catalog is colorful, 
densely packed, and quite weird in places; very enter­
taining. 

I recently saw an American Science & Surplus 
catalog for the first time in a couple of years. Offering 
without a doubt the oddest assortment of gadgets, gee­
gaws, and whig­
maleeries imagin­
able; this company 
belongs in every 
robot hacker's list of 
resources. 

The catalog 
sports everything 
from ammo boxes to 
parking meters, 
glow-in-the-dark 
human skulls to rub­
ber iguanas, gear­
head motors to pen­
cil sharpeners 
shaped like a human 
nose. If the Mondo­
tronics catalog is 
weird, the 

Edmund Scientific Co. 
101 East Gloucester Pike 
~ton. NJ08007-1380 
Phorie: 1-609-547-8880 

Mondo-tronics, Inc. 
524 San Anselmo Ave., #107-11 

San Anselmo, CA 94960 
Orders: 1-800-37 4-5764 
E~Mail: info@mondo.com 

Wt#b:http://www.robotstore.com 

American Science 4 SUrplus 
3605 Howard St. 
Sfu>kle, IL 60076 

.J:'hQoe: 7()8..982..()870 
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2.4 GHZ VIDEO/ AUDIO 
TRANSMmER/RECEIYER 

4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 

$175 

DBS 14" Antenna and Downconverter $250 

MMDS, ITFS, OFS Systems $150 

ALJON TECHNOLOGIES, INC. 
3892 Del Amo Blvd. #703, Torrance, CA 90503 

Tel (310} 793-1788 
Major Credit Cards Accepted 

Write In 208 on Reeder Service Card. 

I TEST EQUIPMENT cont. 

TEST EQUIPMENT: HP 1725A 275MHz 
oscilloscope $400; HP 3300A/3302A func­
tion generator $125; HP 3400A RMS volt­
meter $125; HP 3437A voltmeter $150; HP 
3439A/3444A 4-digit voltmeter $75; HP 
3528A-60A Degausser $40; HP 1607 A 
logic analyzer w/o probes $75; HP 16108 
logic analyzer w/probes $150; HP 5005A 
signature multimeter $300; HP 5006A sig­
nature analyzer $200; HP 5150A printer 
$100; HP 5321A counter $50; HP 7550A 
8-pen plotter $200; HP 75508 8-pen plot­
ter $200; HP 801 OA pulse generator $150; 
HP 841 OA network analyzer $120; HP 
8413A phase-gain indicator $100; HP 
86408/03 signal generator $1 ,500; HP 
86408/01/02 signaf generator $2,100. Jim 
Stevenson, phone 908-722-6157, Fax 
908-722-6391. 

MANUALS FOR SALE TECH SYSTEMS 
HAS OVER 3,000 OPERATORS AND SER­
VICE MANUALS FOR SALE. HP, TEK, 
FLUKE, GEN RAD, SYSTRON DONNER, 
ETC., ETC., ETC. MASTERCARD AND VISA 
ACCEPTED. CALL SUSAN WITH YOUR 
REQUIREMENTS AT 1-800-435-1516 OR 
FAX 908-280-0111. 

TUBES PULLED FROM SURPLUS EQUIP­
MENT. Large supply available at very low 
prices. Call or write for list. ISA, PO Box 
6955, Laguna Niguel, CA 92607. 714-488-
0010, Fax 714-488-0299. 

HP 8406A vector voltmeter $300. Tek Z plug 
$75. Tektronix 5110 w/5A15N, 5B10N oscillo­
scope $300. Keithley 6162 isolated 
output/control $100. HP 1610A, 16108 logic 
state analyzer $75. Tek 7844 400MHz oscil­
loscope $300. HP 431A power meter $60, HP 
3508 attenuator set $50, HP 34702A multi­
meter $100, Fluke 1953AE counter timer 
$200, Tek 7871 $100, Tek P6452, P6455 
data acquisition $40, General Radio 1432-K 
decade resistor $50. Fluke 2204A scanner 
$100. Call714-827-7345. 

50MHz 24 CHANNEL LOGIC ANALYZER 
Only $1991 VGA graphics PC based inter­
face, with RS232 link, programmable trigger, 
expandable to 192 channels up to 96K bytes 
RAM , fully assembled and tested, ONE 
YEAR WARRANTY. Get this powerful new 
tool at this incredibly low pricel We accept 
MasterCard, Visa, and COD. Pro8oard 
Circuits: 409-762-5436. 100 Market Street, 
Unit 16, Galveston, TX n550. 

WANTED: HEWLETT Packard 8116A and 
8350B units, any quantity. We pay cash 
within 24 hours of evaluation. Call 601-
S&U596 or Fax Info to 601-868-0133. 

ONE S T 0 P 

N 
0 

F s 
L A 

0 L 

MILLENIUM CONVERTER R E 

$59.00 I s 
D 
A 

ZAPATO 102 
1-5 $39.00 
6-10 $35.00 
11-25 $32.00 

~!:* QUALITY COMPLTER COMPO;\'Ei\TS ** 
MOTHER BOARDS FLoPPY • • • • SPECIALS • e • • 

J86SX- 40 W/CPU ""'"""'"""' S 85.00 DRIVES 486 VESA LOCAL BUS 
386DX-40 W/CPU & USK ""' S U5.00 $8S OO MAINBOARD W/256K CACHE 
486DX VESA L/B W /256K ""' S U8.00 • - PLUS -
VIDEO & IDE CONTROLLERS 'ER SET!! \rft1f~r!l Y~~~~~~: 
IDE & 1/0 W/CABLES """"" S 14.00 . BA1W COMPLETE WITH CABLES & SOFTWARE 
VESA L/B IDE & 1/0 '""'""" S 36.00 DIUVES ONLY •••• $ 249.00 
1 MB OAK ISA VIDEO.""""' S 48.00 t-o•· ~MB~-t-~2~SO~M:":'B~SA~M~S~UN~G~HA~R~D~D~RIV~E~ 
1 MB VESA VIDEO """""""' S . 96.00 1)0 

ADD ON CARDS & MISC SEAGATE 250MB CONN~R TAPE DRIVE 

;:4 ~11tM~~t~.:::::::::: ~ fs:~ .,.$_1~6~8~. +--o_NL_Y_ •• _ •• _s_J_s_,_._o_o_--1 
101 DELUXE KEYBOARD.-- s 19.00 2§0 MB ALL PRODUCTS ARE 1ST QUALITY FACTORY 

MINI TOWER W/PS & LED. S 52.00 SA.J.\1SUNG WE 00 N~~::RuY~~~::~~~~~~·usED 
MITSUMI CD-ROM"'"""""' S 180.00 GOODS. CALL FOR OUR COMPLETE PRODUCT 
14A FAX/MODEM'"""'""""' S 148.00 $ 235. UST. DEALERS WELCOME- TERMS AVAILABLE. 

WE STOCK IT All .... CPUs, MEMORY, COMPLETE & BARE80NE SYSTEMS 

B W C COMPANY INC. 
PHONE: (803) 764-0474 FAX: (803) 824-0278 
DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRlCE LIST 

Write In 169 on Reader Service Card. 

SPECTRUM ANALYZERS TEK 492/01/02 
50KHz to 21 GHz portable spectrum analyzer 
$6,995, TEK 4961KHz to 1800MHz portable 
spectrum analyzer $4,750, TEK 18GHz to 
40GHz waveguide mixer set for Tek 492 ana­
lyzer $1,775, TEK 7L 12/7603 1OOKHz to 
1 800MHz spectrum analyzer $1 ,995, HP 
3582A 0.02Hz to 25.5KHz dual channel 
dynamic signal analyzer $2,495, HP 3580A 
5Hz to 50KHz portable spectrum analyzer 
$1,495, HP 8569A 10MHz to 22GHz digital 
storage microwave spectrum analyzer 
$6,950, HP 85698 1OM Hz to 22GHz digital 
storage microwave spectrum analyzer 
$8,995, HP 141T/8552B/ 8555A 10MHz to 
1 8GHz spectrum analyzer $2, 195J MANY 
OTHER 141 SERIES MAINFRAMES, IF & 
RF PLUG-INS IN STOCK, 3D-day warranty 
& manual. Calibration available. MasterCard 
& Visa accepted. CALL 1-800-435-1516, 
FAX 908-280-0111. 

PORTABLE SCOPES: Tek 465B/DM44 
(100MHz) $590. Tek 475A (250MHz) $675. 
Tek 485 (350MHz) $790. HP 1727A 
(275MHz storage) $890. Tek 466 (100MHz 
storage) $790. All with bright CATs, excellent 
condition, warranty. Pepper Systems, 214-
353-0257. 

TRIPLETT VOM model 310 FET w/case & 
manual. $38. TIF refrigerant leak detector 
model 5500 $70. Heathkit regulated power 
supply model PS-4, 0-400 VDC at .1 amp 
with 0 to -1 OOVDC at 1 mA and 6.3VAC. $50. 
Dom De Luca, 708-968-5605. 

KEITHLY 487 Picoammeter $2,395. Dexis, 
612-944-7670. 

FREQUENCY COUNTERS: HP 5381 A $95, 
HP 5383A $245, HP 5328A $245, HP 
5328A/096 $495. HP 5328A/098 $545. 
METERS: HP 3490A $395, Rycom 6040 
$995. HP 3406A $795. SCOPES: Tek 453 
$245. Tek 455 & battery $495, Tek 465M 
$495, Tek 475 $595, HP 1725A $595, HP 
1741A $595. GENERATORS: HP 204C 
$125, HP 652 $295, HP 80058 $495. HP 
8660A mainframe $495, Wavetek 3000-200 
$745. ANALYZERS: HP 334A $395. Rycom 
6040 $995. Gary N6ZD. 408-385-0301, FAX 
408-385-0261 . GARYN6ZD@ AOL.COM 

SALE: HEWLETT Packard HP 8405A opt. 2, 
vector voltmeter $245. We have 3 In excel­
lent working order. Psltech Plus, 707-745-
4804, fax 707-747-52n. 

TEST JIG, RCA 19" color modei10J106 with 
25 adapters, manual, and cross reference 
guide. Uttle used. Mostly stored. $150 includ­
ing shipping. 941 -957-1479. 2945 Novus St., 
Sarasota, FL 34237. 

SUPPLIER 
,. '.:. ~ " ~t< ~ • ~-I<~#-~,_ ··~ 

~~'!~~ ' " - . •.• ~~- ~ - .. ~ .......... ~ ~( . . . . ..... .. ' 

' . . 

NOVAVISION CONVERTER 
$179.00 

ZAPATO 101 
1-5 $32.00 
6-10 $30.00 
11-25 $28.00 

DOZENS OF OTHER CONVERTERS AVAILABLE WE SHIP THE SAME DAY 
CALL FOR QUANTITY PRICING 9 0 DAY LIMITE 0 WARRANTY 

OPEN MONDAY- SATURDAY FROM 9:00AM TO 5:00PM 
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I\ TM 

Active VGA Splitter 

r's ste ialis 
c 118 - • 

"We Have Great Connections" 1110 
Cables Connectors * Accessories • 

Computer • 
Network • 

Simm Converter 

Telecommunications 
Audio • Video 

Ten Base -T Hub 

© 1993 

Ten Base "T" Cables 
one computer to multiple monitors 

Transmission Distance: 210 feet pedr outlet 

0 Pin memory can be used in 72 Pin mother Boar 
Ideal for all service, repair and upgrade business 
Left and right versions - use of all available slots 

• 8 RJ/45 Ports 
• AUI or 8NC input 
• I-EEE 802.3 Specifications 

Category 5 I PVC Jacket 

s4oo 6 tt #TE·068-L5 

up to 4 monitors 

#CA-VGA1-4 
$119 

up to 8 monitors 

[g [g] 
Li __ J_j 

I 

$1500 each 

#CA-M EM-A 
#CA-MEM-B 
#CA-MEM-C 
#CA-ME M-D 

c~Jl8 

~A 

• Daisy Chain Port for Cascading $600 12 ft #TE-128-L5 

saoo 25 tt #TE-258-L5 

$1400 50 ft #TE-508-L5 

$2600 100ft #TE-108-LS 

I~ ot*****'*'! I 
#TM-TBT-HUB $13900 

CLOSE-OUTS! Quick connect "F" 
• 6ft-heavy duty 

#CA·VGA1·8 

$139 B NEW- LOWER PRICE! 
Limited to stock on hand 

Power "Y" for speed display 12/SvDC 
50¢#TM-WRE 

• 24K Gold connectors 
• Double shielded - Double insulated 

Paladin 
PC Cable Tester 
Tests 089, 0815, 0825 

36 centronics 
RJ-45, RJ-11, BNC & HD15 

36 Individual L.E.D's for each line 

#TM-157 $13900 

MAC Cable Tester 
Tests 089, 0815, 0825, 

DINS, 50 centronics, 

Mini DIN 4/8 
RJ-45, RJ-11, 8NC & HDi30. 

50 Individual L.E.D's for each line 

#TM-159 $15900 

AC to DC Converter 
Universal multi-voltage 

1.5v- 12v DC 6 different 
connectors and polarity switch 

500ma #TM-307 s300 

1 OOOma #TM-31 0 $500 

r 

t 

Heat Sink with Fan 
Easy power hook-up! wol1<s with 

ZIF Socket Clips to Chip 

Microphones 
This microphone is ideal 
for sound input into your 
multimedia applications 
7ft cord 1/8" stereo jack 

Includes stand with double 
face tape for mounting 

#TM-MIC-
2 saoo 

SCSI II Adaptors 

HD 50 male to 
50 Centronics female 

#CA-015 $1700 

HD 50 female to 
50 Centronics male 

#CA-017 $1700 

HD 50 female to 
0825 male 

#CA-018 $21 00 

486/66 CPU Pentium 586/90 CPU 
S600 #TM-FAN-2 sgoo #TM-FAN-90 

• Professional Quality 

#VC-6FT -QG $250. 
3.5mm F/F stereo coupler 

50¢ #AD-508 
MIDI Cables 
Musical Interface 

Soundblaster compatible 
4' 0815 male-female 

4 pc stick-on rubber feet 1" diameter 
50¢#TM-FET 

• Call about 12 feet availability 

r--2 - 5 pin DIN male 
Biank slot filler plates for case I CD Jewel Case 

25¢#TM-BKT 

4pc drive bay-blank filler 3.5 and 5.25" 
50¢ #TM-120 

Serial Adaptor 

#TM~D-1 50¢ 
Exact replacement 
of original cases 

#CC-155 S1500 

SCSI II Adaptor Portable CD Case 
HDSO male to 0825 female 

SCSI I and SCSI II 

3' SCSI I to SCSI II 

$1800 #CC-679 

6' SCSI I to SCSI II 

$2400 #CC-686 

3' SCSI II to SCSI II 

$2400 #CC-678 

6' SCSI II to SCSI II 

S3QOO #CC-678-6 

SCSI Ill also available 

089 male to 0825 Female 

#CA-259 50¢ 

Automatic Wire Stripper 
• Automatically' adjusts to wire size ~ 
• Strips 10 to 26 gauge wire 
• Connector crimper 
• Wire cutter 

#TM·NIC-1 SE)-50 

Stereo Headphones 
For Sound Cards or Compact Disc 

10FT Cord Super-Dynamic 

#TM-170 s5oo 
High Quality 

Walkman Type 

#TM-171 s2oo 
Digital Stereo Headphone 
Mono Microphone Combo! 

#TM-169 $1700 

#TM-CD-10 S4DO 
Holds 10 CO's 

Rigid plastic shell 
Valor dividers 

Detachable wrist strap 

Duplex Wall Plate 
Top Quality 
Beige Color 

MFG By Allen Tel 
UL & CSA Approved 

6 position 6 conductor 

#TE-WPD-6 

(RJ-11) 

other phone accessories 
available 

Blow Out!! 30¢ 
ANY quantity 

05-2 Remember, We Have Great Connections ... For You! -229 
$10.00 minimum order required Add $4.50 for shipping for pre-paid orders California residents add 8.25% tax 

Call for quantity discounts No out of state checks accepted Most orders shipped same day Drawings are representations only 

21 021-504 Soledad Canyon Road, Santa Clarita, CA 91351 
Write In 218 on Reader Service Card. Nuts & Volts Magazine/February 1996 45 



n what is probably the first case of 
its kind, a Kentucky man has been 
indicted on federal fraud charges for 
cloning extension phones to existing 
cellular service agreements. Don 
Billy Yates of Lexington, KY was 
indicted on November 2, 1995 by a 
federal grand jury. The indictment 

charges Yates with "possessing and using equipment 
for altering and modifying telecommunications instru­
ments with intent to defraud cellular phone compa­
nies." 

"The entire cellular phone industry will be watch­
ing the case because it is thought to be the first such 
criminal prosecution in the United States," notes 
Thomas Tolliver of the Lexington Herald- Leader. 

And watch they will. Fraudulent use of a cellular 
phone has traditionally involved programming the 
mobile identification number (MIN) and electronic seri­
al number (ESN) of an unsuspecting subscriber's cellu­
lar phone into an additional phone which then 
became an electronic "clone" of the original. The cel­
lular bandit would place calls with this duplicate 
phone, causing the charges to appear on the victim's 
monthly bill. Cellular carriers end up absorbing the 
costs of these calls, claiming their collective losses 
exceed $300 million annually. 

An increasingly popular practice is so-called "legal 
cloning" which involves creating a second phone pro­
grammed as the duplicate of a phone used with an 
active cellular service agreement. This process allows 
a cellular customer to effectively have an "extension" 
phone and the choice of using either unit to place or 
receive calls. Although the technical process involved 
in creating an extension cellular phone is the same 
technology abused by cellular bandits, it is quite obvi­
ous that consumers do not use cellular extensions in a 
fraudulent manner. No matter which phone is in use, 
the customer pays for each call. 

As a whole, the cellular industry has disliked this 
practice since it deprives them of the revenue generat­
ed through one-time activation fees and the base 
charge assessed against every cellular phone number 
assigned. This per-number charge is often itemized on 
the customer's bill as an "access fee" and ostensibly 
covers the cost of accounting, preparing bills, and 
accommodating the user's cellular phone within the 
network. 

Whether or not a customer places and receives 
calls, his or her cellular phone is periodically transmit­
ting information to the cellular network which, in tum, 
keeps track of the transceiver's approximate location. 
Since each transceiver consumes resources within the 
network to some extent, the "access fee" assessed by 
carriers is generally not an unreasonable charge. 

What it appears that the cellular industry is cur­
rently trying to do is set a precedent in which they 
claim they are actually entitled to these access fees 
and activation charges whether or not a customer 
consumes resources within the network. Although 
there is much more to explore in this regard, let's first 
examine the case at hand in detail. 

What follows is the text of the affidavit attached 

ECRET SERVICE 
TA E '' TENSION'' 

CLONER 
to the criminal complaint against 
Mr. Yates. It has been extracted 
from case number 95-5108M, 

by Damien Thorn 
telephone numbers, and electronic serial 
numbers, belonging to their original cel­
lular telephones into additional tele­

United States v. Don Yates, filed in the United States 
District Court, Eastern District of Kentucky. This is 
what James W. Cobb, Special Agent, US Secret 
Service, has to say in his affidavit of September 21 , 
1995. 

THE AFFIDAVIT FOR COMPLAINT 

James W. Cobb, being first duly sworn upon his 
oath, deposes and says: 

1. That he is a Special Agent of the United 
States Secret Service and has been so employed since 
December 12th, 1983, and that he has been assigned 
to and participated in the investigation of cases 
involving violations of federal law prohibiting the 
unauthorized use of access devices in violation of Title 
18, United States Code, Section 1029. 

2. That on or about August 15th, 1995, your 
complainant interviewed Special Agent Tom 
Tamburello, US Secret Service, Philadelphia Field 
Office, who stated that on 4/ 13/ 95 he, along with 
other agents of the Secret Service, executed a search 
warrant on J .E.M. Marketing located at 13 Lynford 
Road, Cherry Hill, NJ. This business was operated by 
Irv, Gary, and Jody Epstein and was in the business 
of manufacturing copycat "black boxes" used to ille­
gally reproduce the telephone numbers and electronic 
serial numbers of cellular phones. 

3 That on that same day, Special Agent 
Tamburello advised that pursuant to the execution of 
the aforementioned federal search warrant, a list of 
purchasers of copycat black boxes was located in the 
aforementioned suspect location. This list identified a 
Don Yates, Lexington, KY as one of several pur­
chasers of the illegal "black boxes" manufactured by 
J.E.M. Marketing. 

4. That on August 16th, 1995, your com­
plainant interviewed Dan Ambrosini, Cellular One, 
124 Keeneland Drive, Richmond, KY. Ambrosini had 
previously telephoned the US Secret Service in 
Lexington, KY to complain about a Don Yates who 
was using an illegally obtained "black box" to repro­
duce the telephone numbers and electronic serial 
numbers of previously issued telephones. Ambrosini 
stated that Yates has started a business wherein he 
charges customers $150.00 to duplicate ("clone") the 

phones, thereby avoiding the activation fees and 
monthly service fees for each additionally cloned 
phone. 

These monthly service fees include a one time 
activation fee of $35.00 per each additional cellular 
telephone, along with monthly service fees ranging 
between $25.00 and $150.00. Ambrosini advised 
that the actual loss in dollars to the cellular telephone 
industry is unknown to date due to their inability to 
differentiate between calls made on the originally pur­
chased telephone and any phone "cloned" by Don 
Yates. Ambrosini added that the telephone numbers 
and electronic serial numbers that are issued to their 
customers are the property of the cellular carrier, not 
the customer themselves, and that these numbers are 
used to facilitate calling and tracking for billing pur­
poses. Ambrosini advised that customers using a cellu­
lar telephone with a telephone number and electronic 
serial number can obtain telephone service throughout 
the United States. 

5. That on September 13th, 1995, SA James 
Burch, United States Secret Service, telephoned Don 
Yates at 606-272-1440. SA Burch, acting in an 
undercover capacity, questioned suspect Yates about 
the procedures involved with obtaining a "cloned" 
phone and also inquired about the costs involved. SA 
Burch told me that Yates stated he could duplicate the 
telephone number of his (Burch's) cellular telephone 
onto additional cellular telephones wherein the cellular 
system would only "see" the original phone as being 
used. Yates stated that the only fee would be a one 
time programming fee to him. Yates stated that 
although he (Burch) would have to pay the carrier for 
the additional air time generated by the second 
phone, he would not have to pay for any extra addi­
tional charges on a monthly basis for having addition­
al cellular telephones. Yates told Burch he operates 
his business out of a van and would meet him when 
Burch was ready to "clone" cellular telephones. 

6 That on September 18th, 1995, Cellular One 
Communications, Richmond, KY, provided two cellu­
lar telephones to the US Secret Service for use in an 
undercover transaction with Mr. Yates. In a signed 
sworn affidavit, Cellular One technician John Herbst 
stated that the first phone, a Motorola "M" series tele­
phone, mechanical serial number F09LFD8438AG, 
was programmed with electronic serial number 

fluthor's Note: This article represents informat•on available to Ule author as of 12/16!95. Because rhe t;l'irll.l 
inal proceeding documented herein was expected to be decid d shortl~,:, it is likely that an outcome has been 
reached and will be reported in the next issue ("Full Duplex,'' Nuts & Volts Magazine}. As with coverage of any 
issue that does not remain static, this article is simply a snapshot of the situation as of the date mentioned. 

8262DD8D and telephone num­
ber 606-544-5592. Herbst further 
stated that the second telephone, a 
Motorola "DCP 550" series cellu­
lar telephone, mechanical serial 
number F09HLD8415BG, was 
programmed with electronic serial 
number C34815C8 and contains 
no telephone number (Mobile 
Identification Number). 

f,.ike any other person charged with a crime, Mr. Yates should be considered Innocent of the charges brought 
against him tmless .proven otherwise. Statements of 1act' as set forth in the criminal complaint quoted herein are 
not necessarilyfactual as they represent only the observations and allegations of a single law enforcement offi· 
cial. 

Special thanks to the Independent Cellular Services Association (ICSA} and Gary L Smith, a reader from 
Kentucky, for providing copies of court documents and newspaper clippings related to this case. This article 
would not have been possible without their assistance. 
----~ ---~ ......... -
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18th, 1995, an undercover meeting was arranged 
between SA James Burch and suspect Don Yates. SA 
Burch told me that during this meeting, Don Yates 
took both of the aforementioned cellular telephones 
from him, recorded the telephone number (from the 
previously programmed "M" series telephone), by 
turning on the telephone, and the electronic serial 
number, which is listed on the rear of that same tele­
phone, and then transferred those numbers to the 
previously blank telephone by connecting this second 
telephone, via a patch cord, to a black box located in 
his briefcase. Yates then keyed in the unauthorized 
telephone number and electronic serial number by 
using a key pad on the front of the copycat "black 
box." Yates then tested the "cloned" telephone to 
ensure its operation. Upon completion of this 
process, Burch asked Yates how much he owed him 
for this service and Yates replied $150.00. Burch then 
provided this amount in cash. 

8. That on 9/21/95 the aforementioned cellular 
telephones, previously programmed and provided by 
Cellular One technician John Herbst, and subsequent­
ly cloned by Don Yates, were again analyzed by Mr. 
Herbst at Cellular One Communications, Richmond, 
KY. Following his examination of the subject second 
cellular telephone, the Motorola "DCP 550," Herbst 
stated that this telephone, which previously contained 
no telephone number and had an ESN of C34815C8, 
now contained telephone number 606-544-559? and 
an ESN of 8262DD8D. These two numbers were pre­
viously programmed into the Motorola "M" series tele­
phone which was provided to Don Yates by SA James 
Burch as his legitimately purchased cellular telephone. 

TilE INACCURACIES 

Anyone with even a bit of knowledge pertaining 
to the operation of cellular phones and networks has 
probably laughed at some of the blatantly incorrect 
information within Agent Cobb's affidavit. The most 
glaring error is the assertion made that electronic seri­
al numbers and mobile phone numbers are the prop­
erty of the cellular carrier. 

Serial numbers are assigned and programmed by 
the manufacturers of cellular hardware, and begin 
with a prefix that was assigned to each manufacturer 
by the Federal Communications Commission. Since 
this assignment is a matter of public record, not only 
are serial numbers not the property of a carrier, but at 
least two of the eight hexadecimal digits are a matter 
of public record. If there is any claim to an ESN being 
proprietary, the information should be considered the 
property of the phone's owner since he has pur­
chased the hardware bearing (or containing) such 
ESN. 

Since a cellular carrier is not a telephone compa­
ny in the technical sense, cellular telephone numbers 
don't really belong to them either. Since cellular carri­
ers rely on the landline telephone company (local 
exchange carrier) to route all calls into and out of the 
cellular networR, such cellular numbers were no doubt 
assigned by the local telephone company. With all 
phone numbers moving toward "portability" (like toll­
free 800 numbers) in which a customer can keep a 
phone number no matter which carrier he or she 
chooses, these numbers will soon become the cus­
tomer's property as well. At this point, like a specific 
frequency in the radio spectrum, a carrier may be 
authorized to assign numbers from a pool set aside for 
their use, but they certainly don't own the numbers in 
the sense that one owns intellectual or real property. 

Although it may seem to be a minor point, this 
becomes very important when it is part of the founda­
tion of a criminal case. Left unchallenged, the concept 

of a carrier owning ESNs and MINs lends great credi­
bility to a carrier alleging that their numbers have 
been "stolen" or "used without permission." The tech­
nical reality, however, is that carriers are not entitled 
to claim ownership or control over these digits. A 
phone number is simply an address pointing to a cus­
tomer. 

The affidavit also contains a misleading statement 
that "customers using a cellular telephone with a tele­
phone number and electronic serial number can 
obtain telephone service throughout the United 
States." This is self-evident, much like saying that a 
person with money can buy something. What the 
statement fails to mention is that such service can 
only be obtained if the telephone number and ESN 
reside in a cellular network database and are deliber­
ately validated to allow calls to be made. As written, 
the statement gives the false impression that mere 
possession of these two numbers will somehow magi­
cally allow uncontrolled use of the cellular telephone 
network. 

Also interesting is the assertion that the Cellular 
One technician provided the agents with a Motorola 
phone containing no telephone number. Those of us 
who have programmed cellular phones know that 
there is no such thing as a phone without a telephone 
number. All Motorola phones come pre-programmed 
from the factory with the same number stored inside 
the NAM, and it is impossible to place the phone in a 
state where it contains no MIN at all. No matter what 
you do, it will always contain a 10-digit (decimal) num­
ber. Even more lack of attention to detail is displayed 
in the incorrect identification of the flip-fone as a 
"DCP 550" rather than the proper "DPC 550" which 
is an acronym for Motorola's trademark of Digital 
Personal Communicator. 

TifE CRUX OF TifE ISSUE 

The biggest falsehood set forth in the affidavit (in 
your author's opinion) is also the foundation for the 
entire case. With the programming or cloning of an 
extension phone, the only monies not being collected 
by the cellular carrier are the activation fee and the 
monthly access charge. Why do you suppose the affi­
ant (or Cellular One representative) chose to claim 
that "the actual loss in dollars to the cellular telephone 
industry is unknown to date due to their inability to 
differentiate between calls made on the originally pur­
chased telephone and any phone 'cloned' by Don 
Yates." This comment has nothing to do with exten­
sion cellular phones because the customer pays for 
any use of the phone, original or extension. 

In this case, the carrier seems to be claiming that 
they are lawfully entitled to collect an activation fee 
and a monthly access fee for every transceiver owned 
by a customer. From there the issue becomes clouded 
by falsehoods regarding undetermined losses and 
claims to ownership of the ESN that really belongs to 
the customer. Throw in comments about an ESN and 
MIN allowing access to the network from anywhere in 
the country, and to a non-technical person it would 
appear that there might actually be some fraud going 
on. It's pretty apparent that, in this case, smoke and 
mirrors are being used to distort the truth. 

In a recent issue, we mentioned the petition for 
reconsideration that has been ongoing before the 
FCC. A portion of the issue before the FCC is an 
assumption on the part of the Commission that carri­
ers are entitled to activation and access fees. 
Assumption is the key in that debate, as there does 
not appear to be any regulatory mandate which enti­
tles carriers to assess these charges. In a written state­
ment to the FCC, Mr. Jers T. Glover, Chief Counsel 

for Advocacy, Small Business Administration, made 
the following statement: 

"What [the] proposed rule would not prevent is 
the offering of cellular extension service by some 
party other than the licensed cellular providers for the 
area. As the Office of Advocacy noted in its ex parte ­
com111unication in support of the petition for reconsid­
eration, nothing in the Communications Act mandates 
that cellular telephone companies are entitled to any 
specific amounts of revenue for its development of 
public resources. [The) proposal would protect cellular 
companies to the extent possible from fraud without 
denying the public needed competition in the provi­
sion of cellular extension telephone service." 

Here we have one federal agency telling another 
that it supports the rights of both customers and small 
businesses to compete with the cellular industry in 
providing "extension" cellular phones. Meanwhile, 
another branch of the government has slapped togeth­
er a case to prosecute an individual for engaging in 
the very same business being advocated by the Small 
Business Administration. 

CONCLUSION 

Extension cellular phones are a lot like a landline 
extension. One still has only one number and can 
only make or receive one call at a time. Since sub­
scribers only use one phone at a time, there are no 
additional cellular network resources being consumed. 
Unlike a second, independent phone, the carrier is 
still tracking just one phone. Because no additional 
tracking or billing is required, carriers would be hard 
pressed to explain why they should be entitled to 
any monthly access fees for an extension phone. 
Additionally, the carrier did not incur any costs in set­
ting up a new account, checking a credit report, pay­
ing a sales commission, and programming the exten­
sion phone. As such, there is certainly no justification 
for an activation charge. 

Your author sees little more than a monopolistic, 
anti-competitive attitude on the part of the cellular 
industry. With little regard to the desire or benefit of 
consumers, the industry has made it clear that they 
wish to control every aspect of service, and it's no dif­
ferent than the Bell System of old (and we know what 
finally happened in that case). Basically, carriers have 
become complacent in collecting activation and access 
fees simply because they can. 

New technology and enterprising small business­
es have come along and provided consumers with 
other options, and now the carriers are threatened 
and up in arms. What seems to be overlooked is that 
it is no fraud to avoid paying these activation and 
access fees. As long as we pay for the airtime we use, 
consumers are not stealing anything. If there is any 
violation of regulation taking place with cellular exten­
sion phones, it is a violation of a short-sighted FCC 
rule that may very well be overturned this year. 

Don Yates has become the unfortunate victim of 
the Secret Service and/ or the cellular industry in their 
zeal to ensure the revenue streams to which they've 
become accustomed. With literally hundreds, if not 
thousands, of individuals and businesses throughout 
the country offering cellular extension programming 
services, Mr. Yates just happened to be in the wrong 
place at the wrong time, and has become the princi­
pal in a case that will set a major precedent either for 
or against consumers of cellular telephony servic.es. 
Yates' trial is scheduled to begin in early January. 

"We plan to defend the case vigorously," says his 
attorney, Burl McCoy. "I have no doubt a jury will 
find him not guilty." NV 
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200WMINI 
TOWER POWER 
SUPPLY 
Uke new. Standard mounting and hookup. 
95C023 $9.95 each 

ANTI-STATIC WRIST STRAP 
Five feet long. Disposable. 
95Z030 Two for $1.00 

13.5 VDC 1.5 AMP WALL WART 
Coaxial power connector, 5mm barrel, 1 mm 
center pin, center positive. 
95E028 

([ 

REED SWITCH 

$6.95 each 
)) 

Normally-open contacts rated at 1 Amp@ 50 
VDC or 1 Amp @ 250 VAC. 2.25" long, 
including leads. 
958012 79¢ each 
LEOs 
SE5012G- Extra-brite trashing red clr. .69 
SE5012H - Extra-brite red, clear .59 

BARRIER STRIPS 
Contact Rating = 20 Amps 

Number Ctr/ 
Number Positions Ctr. Price 
877-28 2 .375 $ .82 
877-38 3 .375 .90 
877-48 4 .375 1.10 
877-58 5 .375 1.44 
877-68 6 .375 1.68 
877-78 7 .375 1.78 
877-88 8 .375 2.12 
877-98 9 .375 1.96 
877-108 10 .375 2.54 
877-128 12 .375 2.88 
877-148 14 .375 3.40 
877-168 16 .375 3.84 
877-188 18 .375 4.20 
877-208 20 .375 4.76 
877-228 22 .375 5.47 

878-28 2 .438 $ .84 
878-38 3 .438 1.04 
878-48 4 .438 1.50 
878-58 5 .438 1.68 
878-68 6 .438 1.96 
878-78 7 .438 2.36 
878-88 8 .438 2.52 
878-98 9 .438 2.58 
878-108 10 .438 3.02 
878-128 12 .438 3.64 
878-148 14 .438 4.22 
878-168 16 .438 4.70 
878-188 18 .438 5.16 
878-208 20 .438 5.60 
878-228 22 .438 6.44 

WHITE RUBBER FEET 
0.75" square, 0.25" thick, with 3M adhesive 
backing. Pad of 36. 
95Z031 

STEPPER MOTOR 
ORIVERIC 

$1.49/pad 

UCN5804-8. Drives a unipolar stepper in one 
of three operating modes: single phase, two 
phase or half step. Up to 1.25 Amps per 
phase. Step and direction input. Drive with a 
555 oscillator, parallel port, etc. Build your 
own robot turntable for model trains, anything 
that requires precision positioning. 
931002 $4.50 each 
• Above, packaged with 5V stepper motor 
(92M01 0) and schematics. 
931003 $9.95 each 

HEAVY DUTY INSTRUMENT CASE 
Unit splits apart for ease of access. Self­
adhesive feet and screws included. A8S 
plastic used for flexibility and strength. Grey 
body complete with black front and rear panels. 
IC1158 includes ventilation slots and speaker 
recess. 
IC115A 2.5" x 8" x 6.4") $6.20 
IC115B 3.1" X 10" X 7.4" 8.20 

MINIATURE C·BAND LNB 
Low-noise block converter. Better than 40°K 
noise temperature. Spec sheet included. 
94G001 $49.95 each 
DUKE'S DELIGHT 
Five pounds of assorted electronic hardware 
- fasteners, nuts, bolts, screws, brackets, 
springs, standoffs, arms, gears, pulleys •. and 
indescribable metal stuff scrounged from Sili­
con Valley's surplus to complement your hard­
ware hoard. 
92Z009 5 Lbs for $4.95 

TRANSFORMERS 

Compact balldriver L-wrench sets are ideal 
where a variety of tool sizes are required. 
Both sets are packaged in a Bondhex key 
case. Wrenches slip easily into individually­
marked slots and twist to lock securely in 
place. Available as an a-piece SAE set or as 
a 6-piece metric set: 
• 6-piece metric set, sizes 1.5mm, 2mm, 
2.5mm, 3mm, 4mm and 5mm. 
95Z028 $6.98/set 
•8-piece SAEset: 1/2", 1/16", 5/16", 3/32", 7/ 
64", 1/8", 9/64" and 5/32". 
95Z029 $8.51/set 

~!~~~:.~~·. a 
95F002 $7.95 each 0 
Other Fans Available/ Call ~ 

or fax Your Needs. ~ 

EPROM BLOWOUT! 
Erase and Save$$$! 

2708 (921003) $.25 
2716 (921004) .45 
2732 (921005) .99 
2764 (921006) 1.09 
27128 (921007) 1.29 
27256 (931013) 1.49 
27C256 (931014) 1.69 
27512 (941001) 1.79 
27C512 (921008) 1.99 
27C01 0 (931016) 2.99 

Thermoelectric heat pump. Use to cool that 
'486, build a drink cooler, etc. Up to 65°C 
temperature differential. Size 1.1875" sq. x 
0.125".Used. 
95U010 

1600'{, 7 A RECTIFIER 
01001:. 
DS1-16D. 
935024 10 for $9.95 

Dual Primaries 
115V/230V, Rated 50/60Hz 
1500 RMS Hipot 

PART# 
116/230V, 6~Hz 
SERIES PARALLEL PRICE 

GMU120 10VCT@250mA 5V@500mA $5.20 
GMU122 10VCT@600mA 5V@ 1.2A 5.41 
GMU124 10VCT@ 1.2A 5V@ 2.4A 8.16 
GMU134 16 VCT@ 350 rnA 8 V@ 700 rnA 5.41 
GMU138 20 VCT@ 125 rnA 10 V@ 250 rnA 5.20 
GMU142 20VCT@600mA 10V@ 1.2A 8.1 6 
GMU144 24 VCT@ 100 rnA 12 V@ 200 rnA 5.20 
GMU160 34 VCT @120 rnA 17 V@ 240 rnA 5.20 
GMU162 40 VCT @ 60 rnA 20 V @ 120 rnA 5.20 
GMU170 56 VCT@ 100 rnA 28 V@ 200 rnA 5.41 
GMU178 88 VCT@ 130 rnA 44 V@ 260 rnA 8.16 
GMU182 120 VCT@ 50 rnA 60 V@ 100 rnA 5.41 
GMU190 230VCT@ SOmA 115V@100mA 8.16 
Large quantities of these and other typical transformers available. We can also make custom 
transformers and inductors. Let us quote on your project. 

~ ALLTRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

{408) 943-9773 - Fax {408) 943-9776 
World Wide Web: http://www.alltronics.com 

On-Line Ordering(408) 943-0622 • 14400-N-8-1-24 Hrs 

48 February 1996/Nuts & Volts Magazine Write In 62 on Reader Service Card. 

I 

ALTHERNETN , 
AltherNet allows sharing of programs and 
hard disks on all PCs or notebooks that are 
interconnected, using the 25-pin D-SU8 type 
cables that are included. Our parallel transfer 
protocol replaces serial transfer solutions and 
makes the data transfer faster and more reli­
able. AltherNet can even be used as an add­
on in an ethernet networkjng environment. 
95C025 $19.95 each 

VHFRF 
PREAMP AND .("' 
SPLITTER " 
Contains two transistors with FT of 4GHz 
10d8 gain, 3d8 NF. Soup up that VHF re­
ceiver, scanner, FM tuner, VHF-TV reception 
or whatever. Actually has two preamps in one 
case. Runs on 12VDC. Schematics included 
and hints for broadband use. 
92A026 

CD-ROM JEWEL 
CASES 
Use for CO-ROMs sold without a case or as a 
replacement for a broken one. These have 
been salvaged from unsold, obsolete soft­
ware. 
95U004 Three for $1.00 

USED TUBES • $1.00 EACH 
1 B3 6AS7 6CB6 
5U4 6AU6 6SN7 
6AL5 6AXY 807 
6AQ5 68G6 5963 

Prices Good Through 3/31/96 

MAGNET WIRE 
Low temperature (1os·c, 
NEMA STD MW-1-c) 
enamel coated magnet 
wire is now available in 
0.25-Lb. spools. Please 
order by part number. 

Ft. per 
Size 1/4 Lb. 
AWG#18 5o.8 
AWG#20 80.9 
AWG#21 45.9 
AWG #22 128.9 
AWG #23 162.5 
AWG #24 204.9 
AWG #25 257.7 
AWG #26 325.1 
AWG #27 409.8 
AWG#28 516.5 
AWG #29 651.0 
AWG #30 822.4 
AWG #32 1308.9 
AWG #34 2083.3 
AWG #36 3302.5 
AWG #38 5252.1 
AWG #40 12500.0 

Part# ·Price 
96Wo18 $4.5o/spool 
96W020 4.50/spool 
96W021 4.50/spool 
96W022 4.50/spool 
96W023 4.50/spool 
96W024 5.25/spool 
96W025 4.50/spool 
96W026 5.25/spool 
96W027 4.50/spool 
96W028 6.00/spool 
96W029 4.50/spool 
96W030 6.00/spool 
96W032 6. 75/spool 
96W034 6.00/spool 
96W036 7.50/spool 
96W038 7.50/spool 
96W030 9.00/spool 

Store Hours: 9-6 M-F & 10-3 Sat.- Pacific 
Visa, M/C, AmEx Accepted. 

California Residents Add Sales Tax. 
Shipping Additional on All Orders. 

Prices Good 60 Days from Date of Publication. 

•a= ·~ 
Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 

010296 



COMPLETELY MOBILE ..• STAND 
ALONE ... BATTERY POWERED ... 
IDEAL FOR PROGRAMMING NEW, 
RENTAL OR LOANERS •.. EASY TO 
OPERATE ..• PROMPTS USER .•. 
SETS CLONED PHONES BACK TO 
ORIGINAL ESN ... EASY UPGRADES 
TO NEW SOFTWARE ... 

OTHER ITEMS OF INTEREST 

• MOTOROLA programming cables (flips, bricks, mob/bags, ultraclassic) 
• LOADER PHONE (cables included) 
• G2 Program (includes AMPS) 
• NEW NEC PlOO programmed to your existing number 
• NEW MOTOROLA FLIP programmed to your existing number 
• AUDIOVOX mobile/transportable programming kit with cables 
• Extension phone programming (proof of service required) from 
• Repair and upgrades for "Copy Cat", ''Black Boxes", etc., available 

ABOUT US 

$195 
$599 
$99 
$225 
$279 
CALL 
$79 
CALL 

Midnight Communications (a division of Cellular Technology Group) was one ofthe first importers/distributors of the "stand alone" programmer 
(i.e. "black box", "copy cat", "kopy cat", etc .• ) and has sold them to many others for distribution. Up to now, because of middlemen and huge 
markups, the cost of stand alone programmers has been prohibitive and out of reach of the average cellular agent. Now Midnight Communications 
is offering our stand alone programmers direct to you in easy to assembly kit form at an affordable price. WE ARE PARTICIPANTS IN THE 
BBB's CARE PROGRAM AND DO NOT OPERATE OUT OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 
2170 Roswell :goad, Marietta (Atlanta) GA. 30062. Purchaser of any kit agrees to comply with all local, state and federal laws, including all FCC 
rules and regulations. All kits are sold for EDUCATIONAL PURPOSES ONLY. 

CALL US TODAY AT 770.973.84 7 4 or e-mail ctg@mindspring.com 



MO-TECH DIST. 
(810) 566-7262 

FAX (810) 566-7253 
NEW BASIC CONVERTER'S 

** 1 YEAR WARRANTY** 
20 50 100 

TZPC175DG2 $88- $85- $82-

TZPC1453G2 $65- $62- $59-
TZPC1003 $62- $59- $56-

CENTURY $58- $55- $53-

WAVEMASTER $58- $55- $53-

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

PLEASE ASK FOR GAYLE 

Get A New Image 

PC SSTV $149.95 

PC Slow Scan Television is a 
complete system for sending 
and receiving full color amateur 
SSTV. The package includes 
an SSTV FSK modem, SSTV 
software, image capture 
utilities and reference manual. 
All popular formats are 
supported including Robot, 
Scottie, Martin and AVT. The 
system requires a 286, 386 or 
faster PC with VGA or super 
VGA display. 

PC HF Fax Plus $129 

PC HF Fax Plus is a simple, yet 
comprehensive HF system that 
receives Fax, RTIY, CW, and 
AMTOR on an IBM PC or 
compatible. It includes an FSK 
demodulator, advanced signal 
processing software, tutorial 
audio cassette, and complete 
reference manual. Just plug 
the demodulator into a serial 
port, install the software and 
get text and vivid images on 
your PC. 

Have It All For Only $199.95 
For a limited time we are offering both software packages with a single FSK modem 
for under $200. This combination offer will let you send and receive the popular HF 
image and text transmission modes. 

Call or write for our free catalog. Visa and Mastercard welcomed. 

Softvvare Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel.(714) 498-5784 Fax.(714) 498-0568 
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Cellular Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag Phone from $199 

Nee P120 12oz. Portable $299 
'---::::.:::.'lM,•tnr·n•~ PT 550 10oz. "Flip" Phone from $299 

Others available, buy new from us, or send us your phone. 
Get a second or third phone with no additional monthly charges! 

Motorola, NEC, Panasonic, Audiovox and many others. 

Fax Back Hotline For 24hr info. call from your ·FAX 
(714) 581-7460 or call1-800-457-4556 9 to 5 PST 

CA Grapevine. Worldwide inquiries welcome. 

Write In 130 on Reader Service Card. 

I TEST EQUIPMENT cont. 

TEKTRONIX TEST EQUIPMENT: Tek 106, 
squarewave gen., $150; 109 pulse gen ., 
$100; Tek 1474 NTSC color gen., $200; Tek 
1502 TOR, $800; Tek 191 constant amp sig. 
gen., $200; Tek 1 L20 spec. ana. plug, $200; 
Tek 603A storage scope, $250; Tek 606B XY 
display, $250; Tek 607A XY storage, $250; 
Tek 634 video monitor, $250; Tek 7603 3 slot 
frame, $250; Tek 6834, $450; Tek 7904, 
$350; Tek 7A11, $200; 7A12, $100, 7A13, 
$200; 7A14, $150; 7A18, $75; 7A2.2, $200; 
7A2.4, $200; 7A2.6, $150; 7810, $150; 7815, 
$150; 7B50, $100; 7850A, $100; 7853A, 
$150; 7B70, $100; 7871 , $125; 7880, $125; 
7885, $150; 7B92A, $150; 7M13, $150; 
TM506, $200; TM504, $150; TM504, $150, 
C30A camera, $100; C30B $150, Tek SC503 
10MHz storage scope, $250; DM501A, DVM 
$100; DM502, $100; PS501-2, $100; Tek Sl-
5010 programmable scanner, $150; TM503 3 
slot frame $125; TM515, $200; Tek 434 
25MHz storage, $350; Tek 7623A, 7A26, 
7A26, 7B53A, $600. A-Comm Electronics, 
303-290-8012. 

FREQUENCY COUNTERS HP 5342A 10Hz 
to 18GHz microwave counter $2,495, HP 
5328A/030 512MHz universal counter $495, 
HP 5328A 100MHz universal counter $295, 
HP 5316A 100MHz universal counter $495, 
HP 53158 1 OOMHz universal counter $495, 
HP 5314A 100MHz universal counter $295, 
HP 5340A 18GHz microwave counter $1 ,495, 
HP 5359A high resolution time synthesizer 
$1,995, SYSTRON DONNER 6351A 100MHz 
universal counter $395, SYSTRON DONNER 
6054C 18GHz microwave counter $1,495, 
FLUKE 191 OA 125MHz multifunction counter 
$275, FLUKE 1900A 80MHz multifunction 
counter $195, Fluke 7260A DC to 125MHz 
universal counter/timer $650, RACAL-DANA 
9916 520MHz universal counter $375, HP 
5255A 3GHz to 12.4GHz Frequency convert­
er plug-in $175, HP 5257A 50MHz to 18GHz 
transfer oscillator plug-in $100. 30-day war­
ranty & manual, calibration available . 
MasterCard & Visa accepted. CALL 1-800-
435-1516, FAX 908-280-0111. 

JONES MODEL 1600-1 instrument tachome­
ter centrifugal mechanical tach measures 
RPM scale 0-500 RPM, coupling shaft 1/8" 
accessories, various size rubber tipped drive 
couplings, case new $35. Also, Jones Model 
1600-7 RPM scale 0-11 ,000 RPM w/acces­
sories new $35. Davilyn Corp., 818-787-
3334, 1-800-235-6222, FAX818-787-4732. 

FOR SALE: Tek 7885 $100, 7880$75, 7815 
$275, 7892A $200, TD 15 $125, 7S14 $300, 
7A13 $200, 7A22 $200, 7A26 $200, 7A24 
$200, HP 8405A $200. Have 19 ea . HP 
P382A ?ea. X382A 3 ea . P885A. Please 
make offer. James Forbes, 4720 Ratledge 
Dr., Huntsville, AL 35816. Phone 205-837-
2648. 

TEST MODULES AVAILABLE: Zenith Z3 
$8, SA 8600, 8590, 8580 $20. Other test 
modules are also available. Above prices 
are for quantities of 1-20, other discounts 
may apply. These items are sold for TEST 
PURPOSES only and we will not sell to those 
who imply theft of service. Absolutely NO 
NORTH CAROLINA SALES. Please CALL 
or FAX: 910-326-2673. 

FULL SPECTRUM ELECTROMAGNETIC 
METER. New TriField meter independently 
reads AC electric fields, AC magnetic fields 
and RF/microwave power density. Makes a 
variety of field measurements: Magnetic set­
ting (.2-100 milligauss at 60Hz) measures 
magnetic background, ground faults , high­
field equipment, and can identify which wire 
of a group is carrying AC current. Electric 
setting (.5-100 kV/m at 60Hz) detects 
improper grounding, fields around high volt­
age equipment, VDTs, and fluorescent lights, 
and can distinguish hot v.s. ground wires by 
proximity. RF/mlcrowave setting (50MHz to 
3GHz, .01 to 1 mW/sq.cm) measures anten­
na radiation patterns, leaky microwave 
ovens, etc. The TriField meter is an analog­
type with 3 scales, 9V transistor battery 
included. Electric & magnetic are omni­
directional. 1 year warranty. $145 . Price 
includes delivery. AlphaLab, Inc. , 1280 South 
300 West, Salt Lake City, UT 84101. Call for 
free literature on health effects of electromag­
netic fields . 1-800-769-3754 or 801-487-
9492. 

WANTED: TREMETRICS Model 527E fre­
quency difference meter. Call Bill Scolnik, 1-
800-634-7036 or FAX 1-800-788-5005. 

TEKTRONIX 7000 SERIES: 7CT1 N curve 
tracer plug-in $395. 7D20 digital storage 
plug-in featuring cursor measurements, 
min/max enveloping, signal averaging $750. 
7633 100MHz storage mainframe ~35. 7904 
or R7903 500MHz mainframe $435. 7853A 
100MHz dual time base $190. 7885, 7880 
delaying, delayed 400MHz time bases $195, 
$165. 7B92A 500MHz dual time base $295. 
7815, 7810 delaying, delayed 1000MHz time 
bases $550, $475. 7L 13 spectrum analyzer, 
1KHz-1800MHz, 30Hz resolution BW $1,750. 
7L5/L3 spectrum analyzer, 20Hz-5MHz, digi­
tal storage $1 ,400; with tracking generator 
$1,900. 7S12 time domain reflectometer with 
S-6, S-52, can measure cable length to reso­
lution of .1" (20 psec) per division $1 ,500. 
7S14 1GHz dual trace delayed sweep sam­
pler $675. Excellent condition! Other plug-ins, 
mainframes, package discounts available. All 
with warranty. Pepper Systems, 214-353-
0257. 

CESIUM BEAM ATOMIC CLOCK. HP Model 
5061 A with opt. 003 & 004 . Comes with 
reconditioned standard cesium beam tube. 
Excellent condition . Also, HP Model 10638A 
Degaussing unit. Call Dr. Ko, 316-686-4864. 
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CALL TOLL FREE 
(800) 292-771~ 

Se Habla Espanol 

C&S SALES 
EXCELLENCE IN SERVICE 

WRITE FOR A 
FREE 60 PAGE 

CATALOG! 

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 
2 YEAR WARRANTY 

MX-9300 
Four Functions in One Instrument 

Features: 
• One instrument with four test and measuring 

systems: 
• 1.3GHz Frequency Counter #" • 2MHz Sweep Function Generator 

~ • Digital Multimeter 

STANDARD SERIES 
S-1325 25MHz $335 
S-1340 40MHz $489 

Features: 

DELUXE SERIES 
S-1330 25M Hz $439 
S-1345 40M Hz $569 
S-1360 60MHz $759 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

• TV Sync • High Luminance 6" CRT 
• 1 mV Sensitivity • Complete Schematic 
• X - Y Operation • Plus much, much more!! 

12 FREE probes Included with each scope!! I 

Features: 
• Delayed Sweep 
• Automatic Beam Finder 
• Z Axis Modulation 
• Built-in Component Test 

• Dual time base 
• Illuminated internal 

gradicule 

• Plus all of the features of the "affordable" series!! 

B&K 2MHz Function Generator Model4010 

Fluke Multimeters 
70 Series 
Model 7011 . . ......... $69.95 
Model 7311 ........... $97.50 
Model 7511 .......... $135.00 
Model'7711 .......... $154.95 
Model7911 ...... . ... $175.00 
80 Series 
Model 83 ........... $235.00 
Model 85 ... . ....... $269.00 
Model87 . ... . ..... . 

M-1700 
Digital Multimeter 
11 functions including freq to 

20MHz, cap to 20J.LF. Meets UL-
1244 safety specs. 

$75 

$195.95 

• 0.2Hz to 2MHz 
• Sine, Square, Triangle, 

Pulse and ramp output 
• Variable duty cycle 
• Variable DC offset 

Model M-6000 
. Features Computer Interface and Software 

• Frequency to 4MHz 
• Capacitance to 40nF 
• Large 3 3/4 LCD 

Display 
• Temperature to 

1999"F 
• TTL logic 
• Data/Peak Hold 
• Audible oontinuity 
• Auto power off 
• Unit indicator 
• Diode test 
• w/ RS232 Cable 

sgg.ss 
Kit Corner over 100 kits available 

M-2665K 
Digital Multimeter Kit 

$54.95 

Model AM/FM-108K 
AM/FM Transistor Radio Kit 

Model XP-581 
4 Fully Regulated Power Supplies In One Unit 

4 DC voltages: 3 fixed - +5V@ 3A, +12V@ 1A, -12V@ 1A • 1 Variable- 2.5 - 20V@ 2A 

Ideal for laboratories, 
service shops and hob-
byists. $

85 
B&K Model 1688 

High Current (25 amp) Power Supply 
Variable 3-14VDC 

$249.95 

1.3GHz Universal Counter 

Model F-1300 
• Period 
• Frequency 
& 8 other 
functions 

XK-550 Digital I Analog Trainer 

Elenco's advanced designed Digital I Analog Trainer is specially designed 
for school projects. It is built on a single PC board for maximum reliability. 
It includes 5 built-in power supplies, a function generator with continuous­
ly sine, triangular and square wave forms. 
1560 tie point breadboard area. 

XK-550 
Assembled and Tested 

$169.95 

XK-550K - Kit 

$139.95 

Tools and meter 
shown optional 
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Build a "" "" 
Nickei-Cadmiunl' 
Battery Zappe 

They're everywhere! They're in cars, in homes, in offices, on the 
street, in cabinets, on desks, in clothes, in airplanes- all over 
the world! Am I referring to bacteria or viruses? No! I'm referring 

to nickel-cadmium rechargeable batteries! 
These ubiquitous marvels of chemical power are in wireless and 

cellular phones, computers, calculators, flashlights, portable radios 
and televisions, camcorders, rechargeable power tools, and toys of all 
sorts. And while they normally can be recharged and used again many 
times, sometimes they refuse to charge and are thrown away! 

Never fear, "Zapper-Man" is here! Build the "Ni-Cd Battery Zapper" 
described in this article, from scratch or from a kit, and you may never 
have to throw away a Ni-Cd battery again. 

Unless you've been hiding in a cave for the 
last 40 years, you know that "regular" (zinc-car­
bon) batteries give pretty good service, but when 
they're pooped, out they go. You know that alka­
line batteries last a lot longer, but (with the excep­
tion of a new, expensive type) they are not 
rechargeable, and also must be tossed out when 
their voltage gets too low. You are probably also 
aware that nickel-cadmium batteries (frequently 
referred to as "nicad," "NiCad," "Ni-Cad," or "Ni­
Cd" batteries - and I'll use the latter) have less 
operating capacity for their size, but can be 
recharged and used up to 1,000 times- thus 
making them the least expensive in the long run. 
They also can provide higher current, which is 

required in some applications. 
The downside of Ni-Cds, in addition to their 

greater original cost, is the bother of recharging 
them, and the frustration when they "die" virtually 
without warning . 

What Are The Problems? 

The chemistry of nickel-cadmium batteries is 
complex, and the details are well beyond the 
intent of this article. Suffice it to say they are pret­
ty particular about their operating environment and 
how they are discharged and recharged. 

Their normal charged voltage is 1.2 volts, and 
they will operate with a relatively flat discharge 

Jlx Fred Blechman 

curve to about 1.1 volts when they begin to drop 
voltage rapidly. The usable period of operation 
above 1.1 volts depends, of course, on the dis­
charge rate and the original battery charge. 

So-called "memory" problems, wherein the Ni­
Cd battery seems to "remember" its last operat­
ing voltage before recharging, and virtually quits 
at that voltage in successive uses, can be 
defeated by what is called a "deep discharge." 
Properly, a Ni-Cd cell should be discharged 
through a resistance at a current of about one­
third of its rated hourly life (say, 50 milliamperes 
for a 150 milliamp-hr (mAH) rating) until the volt­
age is no less than .5 volts per cell . 

Unfortunately, if you discharge below that voltage, 
you may damage the cell. 

In the case of Ni-Cds in series, such as bat­
tery packs of 2.4, 3.6, 6, or 12 volts used in 
phones and computers, the weakest cell can 
reverse polarity and make the whole pack unus­
able! Although only one cell in the pack may be 
bad, you are faced with an expensive replacement 
pack. 

In the recharging process, if you overcharge 
Ni-Cd cells with too much current for too long, or 
at too high an ambient temperature, even though 
they are "sealed" they will vent the gas caused by 
a pressure build-up. This leads to premature loss 
of capacity. Solution: Use a current-regulated 
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charger designed for that cell or pack. 
One of the most common problems is that 

defects in manufacture, abusive use, complete 
discharging, non-use, and old age, allow 
"whiskers" (sometimes called "dendrites") to form 
between the positive and negative terminals of the 
battery. These tiny, threadlike paths are essentially 
short circuits that allow the battery to self-dis­
charge. If the whiskers are not excessive, the bat­
tery can be charged, but will self discharge in a 
short time. If the whiskers are prolific, the battery 
will refuse to charge to its normal voltage, or may 
not accept ANY charge! That's when it appears 
"dead" and is usually thrown away. 

Save That Battery 

This is where the "Ni-Cd Battery Zapper" 
comes in. This device is designed to blast the 
inside of the battery between the positive and neg­
ative terminals with a burst of current that will 
vaporize the whiskers and clear the battery back 
to essentially its original state. 

In the case of battery packs, where the cells 
are generally connected in series, you can access 
each cell to determine which (usually one) is the 
culprit and zap that, restoring the whole pack to 
normal operation. This can save $100.00 or more 
for typical laptop computer battery packs! 

How do you access a single cell in a pack? If 
the pack is sealed in plastic shrinkwrap, use 
straight pins to pierce the shrinkwrap where the 
bulges indicate battery connections. If the pack is 
sealed in hard plastic, more drastic measures 
apply. You can usually wedge, cut, or saw the 
pack open. If it is destroyed in the process, it was 
no good anyhow! Also, you might be able to sal­
vage the GOOD cells for other use. 

Kit Or Build From Scratch? 

The Ni-Cd Battery Zapper can be built from a 
kit and used directly, or· packaged as I'll describe. 
Most of the parts are common, but a few are 
unusual; for those I've given a source. 

A printed circuit board comes with the kit, but 
the circuit can be built on a perforated board. If 
you choose to make your own printed circuit 
board, the pattern is shown. 

Theory Of Operation 

The schematic for the Ni-Cd Battery Zapper is 
shown in Figure 1. This circuit produces a high 
voltage (up to 180 volts!) that results in several 
amps of current to blast away the whiskers that 
frequently form in Ni-Cd batteries. 

Transistors 01 and 02, and associated com-

ponents R1, R2, R3, and C1 , form an oscillator 
which converts the input DC (typically 6 volts, 
and shown as a battery pack in the schematic) 
to an AC voltage that is fed to the primary of 
transformer T1 . This voltage is stepped up by 
T1's secondary and rectified by diode D1. The 
current through D1 charges large electrolytic 
capacitor C3, building up the voltage to approxi­
mately 180 volts over a period of a few minutes. 

When enough charge is accumulated 
across C3 (160 VDC or more), the voltage at 
the divider formed at the junction of RS and R6 
reaches the firing point for neon lamp L 1, light­
ing it to indicate that the circuit is almost ready 
for zapping. 

During the charging time, the voltage at the 
junction of resistors R4 and R7 slowly charges 
capacitor C2. When pushbutton switch S1 is 
pressed, C2 suddenly discharges through S1 to 
ground, creating a pulse through the primary 
(right side in the schematic) of trigger trans­
former T2. 

The secondary of T2 provides a high-volt­
age trigger pulse to xenon flash ("quench") tube 
X 1. X 1 flashes and provides a very low-resis­
tance path that discharges C3 
instantly through the output 
leads that connect to the Ni-Cd 
battery being zapped. Resistor 
R8 allows a discharge path if no 
battery is connected to the out­
put. 

Construction 

The printed circuit board 
pattern is shown in Figure 2, 
and the parts layout in Figure 3. 
The Parts List shows the 
required parts and sources. 

If you have a good stock of 
parts, you might want to build 
this unit from scratch. However, 
several parts (T1, T2, X 1, C3) 
are rather uncommon, but are 
stocked by The Electronic 
Goldmine (see "Sources"). The 
combination of other capacitors, 
transformers, or xenon tubes 
might not work properly in this 

6WC 

FOIL PATTERN OF PC BOARD 

FIGURE 2. Printed Circuit Board 
Foil Pattern- Foil Side 

·circuit. 
The printed circuit board is 

only available with the complete 

FIGURE 3. Parts Layout - Component Side 

#C6278 kit from Gateway Electronics. If you pre­
fer, you can make your own PC board, or use any 
insulated board. If you use your own non-PC 
board, group the parts approximately as shown in 
Figure 3. 

Assemble the circuit following the parts list 
and parts layout using 60/40 rosin core solder 
only. Install all the components as shown, strictly 
observing polarities and the facing direction shown 
for the transistors. Install C3 last, to allow for easy 

Ribbon cable connects from the circuit 
board and battery case to the switches, 

lights, battery holders, and tenninals mount­
ed on the lid (left). Below, the assembled, 

but unpackaged Zapper is shown. 

installation of the other components. 
The xenon quench tube (X1) comes in a 

plastic bag, and its leads have been coat­
ed with a special flux for good soldering. 
Hold X1 by the glass part to keep from run­
ning the flux off its leads. It mounts with its 
dot facing mylar capacitor C2. Make sure 
that the leads of X1 are firmly soldered. 
Also note that the wire extending from the 
top of T2 is bent over and soldered to the 
copper foil band around X1. 

The red clip lead connects to the (+) 
point on the output, and the black clip goes 
to the(-) point. Connect pushbutton switch 
S1 to the appropriate points on the project 
board using small lengths of insulated wire. 

Testing The Zapper 

After rechecking the assembly for cor­
rect parts placement, connect 6 VDC (your 
choice: lantern battery or four C or D cells 
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in series) to the appropriate points on the board. 
Be aware that the unit can generate over 180 
VDC, so be careful not to come in contact with 
the board, the output clips, or the terminals of the 
large electrolytic capacitor. 

After an initial period of up to fives minutes 
(required to initially "form" capacitor C3}, the 
neon lamp should light up orange. If this does not 
occur, you have probably made an assembly 
error. In this case, short the two terminals of C3 
with the blade of an insulated handle screwdriver 
and see the Troubleshooting Hints section that 
follows. 

To monitor the charging voltage across C3, 
connect the plus probe of a voltmeter (set to at 
least 200 VDC) to the cathode of 01 (the banded 
end) and the negative meter probe to the termi­
nal of switch S1 that goes to resistor R7. You 
should see the voltage rise rapidly at first and 
then slowly as it approaches about 160 volts, 
when the neon should turn on. The voltage will 
continue to rise slowly to about 180 VDC. 

If the neon lamp is glowing as it should , you 
may disconnect the 6 VDC battery and then 
press the pushbutton switch. If you have assem­
bled the unit properly, X1 will flash white and you 
may hear a loud "pop." The longer you wait after 
the neon lights (up to two minutes), the higher 
the zapping voltage. 

INT.PIIl.,. 

EXT.PIIl l 
(+) e-J 

Til(+)~ 

~ 

The lid of the cabinet contains the "user interface," while the cir­
cuit board and internal batteries are inside the cabinet (left). 

-red to(+) , black to(-) . This is 
best done putting the Ni-Cd bat­
tery in a battery holder that has 
either wires or terminals. If you 
have a multi-cell Ni-Cd battery 
pack, you must zap only a single 
cell, as described earlier under 
"Save That Battery." 

Below is the Zapper packaged in a plastic project box. 

Packaging 

After the neon light comes on, 
wait about another 1 0 seconds 
for the voltage to build closer to 
its maximum. Keep your face 
away from the circuit board and 
the Ni-Cd battery and press push­
button switch S1. You may have 
to press more than once. If the 
Ni-Cd did, in fact, have a bunch 
of whiskers, you will hear a loud 
"pop" and may see sparks at the 
junction of the clip lead and the 
battery. This is normal. 

I don't like to connect clip leads to a project 
with high voltage on the loose! I built my Zapper 
into a large enough cabinet (see "Optional Parts") 
to hold the circuit board and four C-size batteries 
in a holder inside the case. See the photos. 

It is a good idea to repeat the 
process again on your bad Ni-Cd cell to insure 
that all whiskers have been blown. You will notice 
that the pop lessens each time. The Ni-Cd will 
NOT be charged up after zapping, but it will now 
be able to accept a charge - and it should be 
connected to a charger soon after it has been 
zapped. Most zapped Ni-Cds will store the same 
capacity as they did when they were new. On the cover, I mounted the "external" parts 

- battery holders, READY neon, ZAP pushbutton, If you did not hear a loud pop you may not 
and a POWER ON/OFF switch. I also .--------------..,.-~-----..----, 
added two terminals for EXTERNAL 
POWER, an EXT.PWRIINT.PWR tog­
gle switch, and two VOLTAGE TEST 
monitoring points. 

The wiring and additions are 
shown in Figure 4. The connections 
between the internal parts and the 
underside of the cover were made 
with colored "ribbon cable" to keep 
the interconnecting wires from get­
ting mixed up. 

Regular Use - Board Only 

If you don't package the unit, 
regular use is just as described earli­
er under "Testing," except that you 
will also connect the Ni-Cd battery to 
be zapped to the OUTPUT clip leads 

FIGURE 4. Ni-Cd 
Battery Zapper 

Assembly Wiring 
Diagram 

(+) J. ~ 

#C627B Kit parts List 
C1 - . 1 uF disc ceramic capacitor 
C2 - .1 uF mylar capacitor 
• C3- 330 uF 250 volt electrolytic capacitor (speciaQ 
01 -1N4007 1-amp 1000 volt silicon diOde 
L 1 - Neon lamp 
Q1 - 2N3904 NPN general-purpose silicon transistor 
Q2 - TIP30 PNP 30-watt silicon power transistor 
R1- 6.5K 1/4-watt carbon resistor 
R2 - 68 ohm 1/4-watt carbon resistor 
R3 - 43K 1/4-watt. carbon resistor 
R4, R7 -1M 1/4-watt carbon resistor 
R5- 470K 1/4-watt carbon resistor 
R6 - 560K 1/4-watt carbon resistor 
R8 - 1.2K 1-watt resistor 
S1 - Normally-open pushbutton switch 
* T1 - VVhite-dot inverter transformer (special) 
* T2 - Red trigger transformer (special) 
.. X1- Xenon quench tube (speciaQ 
Misc. - Circuit board, dips, wire, solder 

Optional Parts for the Packaged Unit 
Project Case- 7-7/16" x 4-1/4" x 2-318" (Radio Shack Cat. No. 270-224) 
Battery Holders- 1 each size AA, C, D 
Binding Posts -1 red, 1 black 
lntPwr/Ext.Pwr Switch - Single-pole double-throw (SPD'D 
Power On/Power Off Switch - Smgle-pole singte-throw (SPSn 
ON Indicator - Red light-emitting diode (LED) 
LED Resistor- 150 ohm 1/4-watt carbon resistor 
Test Points - 2 screws and nuts 
Ribbon cable, hook-up wire 

Sources 

(-) :.r------+---+-iTf---+--+-~r--+-+--, 

4-
0 

The complete NICAD BATTERY ZAPPER KIT #C6278, with all 
parts shown under the Kit Parts List, including an etched and 

drilled printed circuit board, is available from Gateway Electronics 
Corp., 8123-25 Page Boulevard, St. Louis, MO 63130 (Info: 314-427-
6116; Order: 800-669-5810.) The price is $18.75 plus $4.25 shipping 
and handling. MO residents must add sales tax. Gateway carries 
many kits, as well as standard and unusual parts. 

CIIVJIT m 
I£Cfl TPH < -> t- r­

(+) 

-1-t(+) . PB(+) TP(+) 

J 
I 
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_ (-) (FOil' C Cells In Series) 

If you need just the "special~ parts marked with an asterisk in the Kit 
Parts List (and all kinds of other goodies!}, you can get them from 

The Electronic Goldmine, P.O. Box 5408, Scottsdale, AZ 85261. 
Minimum order is $10.00 and shlpping is $4.00. AZ residents must 
add sales tax. Telephone (602) 451.-7454 to order or ask for their 96-
page heavily-illustrated glossy catalog. The special parts and their 
Electronic Goldmine name and part numbers are: 

T1 -Tiny Inverter Transformer #N1703, $2.00 
T2- Trigger Coil #N1700, $1.25 
X1 - Quench Tube #A 1048, $1.00 
C3- High Voltage Snap In Cap #G6747, $2.00 



have made a good firm connection 
between the clip leads and the Ni­
Cd, or the Ni-Cd was not shorted. 
The unit DOES NOT produce a loud 
pop when a good cell has been 
zapped, but neither does it harm the 
cell. Incidentally, the Zapper cannot 
repair cells in which the electrolyte 
has been totally released, such as 
when a cell has been badly over­
charged. 

The battery or batteries that 
supply power to the unit should be 
replaced when it takes longer than 
five minutes for neon L 1 to light. 

Packaged Unit Use 

If you package the unit as I 
have, as shown in Figure 4, then 
you can use either internal or exter­
nal power. Internal power should use 
"C" or "D" cells. For external power, 
use a six-volt lantern battery or a 
well regulated adjustable DC power 
supply set for about 6 volts, observ­
ing polarity. The Zapper will draw 
about 100 milliamperes at first, mov­
ing up to about 300 milliamps, dur­
ing each charge. 

Place the Ni-Cd battery to be 
zapped in the appropriate battery 
holder, observing polarity. Set the 
EXT.PWRJINT.PWR switch to the 
proper setting, then put the POWER 
switch in the ON position. The red 
LED should light immediately. 

In about two minutes (up to five 
minutes if the Zapper hasn't been 
used for awhile), the READY neon 
bulb should light. Wait about 10 
more seconds, then press the ZAP 
switch (maybe more than once) and 
you should see the xenon tube flash 
and hear a pop. 

If you'd like to monitor. the inter­
nal charging voltage, use a volt­
meter set for at least 200 volts con­
nected to the VOLTAGE TEST 
points, observing polarity. Be cau­
tious about touching these test ter­
minals with your fingers since up to 
180 volts can be present! 

Troubleshooting Hints 

Recheck all resistors for the 
proper values installed in the proper 
places. Look for solder bridges 
across parts (or printed circuit 
traces). Check for cold solder joints 
and reheat, adding solder to any 
suspect connections. 

Referring to Figure 3, make sure 
that both transistors have their flat 
sides facing the direction shown. 
Check to make sure that proper 
polarity was observed mounting 
electrolytic capacitor C3 and diode 
D1. Check to make sure xenon 
quench tube X1 is connected with its 
white dot closest to capacitor C2, 
and the white dot lead of transformer 
T1 is closest to capacitor C1. 

If the C3 voltage (measured at 
the test points) does not reach high 
enough to light the neon bulb, 
change resistor R6 to 470K; this will 
raise the voltage at the junction of 
R5 and R6. Happy Zapping! NV 

TEAM AMERICA'S "PERIPHERAL BARGAINS" 
CONTROLLER CARDS: 

• SCSI 8bit TM850 FUTURE D $30 
• SCSI 16bit Hard only $35 

• SCSI 32bit EISA HD and FD $90 

•IDE 16 bitDT3767A 16bit HD only $4 

• ALL 8bit WD1004-27X $25 

• ALL 16bit Seagate ST22R HD/FD $20 
• ALL 16bit Adaptec 2372C HD/FD $15 

• MFM 8bit ST11M to BOMB $20 

• MFM 16bit ST21M HD/FD $15 

• MFM 16bit Everex EV349 HD/FD $35 

• ESDI16 bit W1007WA2 HD/FD $40 
• ESDI 16 bit FASTOR 721 HD/FD $40 

PRINTED 
MOUSE PADS $1.0 

+WRIST PADS 

CARDS: 

• MEMORY CARD 16bit 2MB EXP $45 

• MODEM 9600 EXTERNAL $20 

• MODEM/FAX 144 INTERNAL $55 

• SOUND CARD SCSI MEDIA VISION $3 

MOTHERBOARDS: 

• 486DX2-66 VLB W/CPU $145 

FLOPPY DRIVES: 

• 360K 5.25" FDD BIK HH $10 

• 720K SMD FDD BLK $20 

• 1.44 FDD EPSON BEIGE $30 

• 1.2 FDD EPSON BEIGE $30 

FOR A COPY OF OUR LATEST 
INVENTORY USE "FAX ON DEMAND" 

DIAL (818)787-2139 CALL FROM 
YOUR FAX MACHINE 24 HRS 

HARD DRIVES: 
• 20MB MINI 8425 MFM 
• 40MB IDE CONNER CP3044 $75 
• 40MB WD40 SCSI $50 
• 210MB MAX LXT213A $120 
• 212MB LXT 213SY SCSI3.5 $60 
• 540MB IDE 3.5$185 
MORE TERRIFIC VALUES 
• Minitower Case beige W/250W PS $45 
• XT/AT Case w/o PS $5 
• Cable Sets, HD,MFM, ALL, ESDI $2 
• AdapterKits 3-1/2 to 5-1 /4HD or FD $3 
• 101 Key Board AT/XT/PS2 $19 
• BUS MOUSE $5 
• MOUSE 3 Button/beige $6 
• BUS CARD MIS $10 
• DISK file boxes 80 Ct $5 
• LARGE ASSORTMENT OF SOFT 
WARE & CD ROM TITLE 5 & 10 

787-1920 Fax: 818-787-9118 • 16104 Covello Street, Van CA 91406 

I TEST EQUIPMENT cont. 

TEST EQUIPMENT: HP 3488A switch/con­
trol unit $975. HP 59401 A HP-IB bus system 
analyzer $495. Sorensen SRL 40-50 0-40V 
0-50A power supply $800. HP 6002A/001 
autoranging 200 watt power supply (program­
mable) $700. HP 62278 0-25V 0-2.0A dual 
tracking lab power supply $475. HP 64438 0-
120V 0-2.5A power supply $425. Klkusul 
PLZ 300W electronic load $425. GR 1689 
LCR meter $2,300. HP 11869A 86200-series 
plug-in adapter for 8350B $375. HP 83508 
sweeper mainframe $4,300. Fluke 5408 
thermal transfer standard $1,000. Tek 1105 
portable battery inverter, for 465, 475, etc. 
scopes, and TM 500 series mainframes 
$175. Tek 390AD dual-channel waveform 
digitizer $600. HP 8405A vector voltmeter 
with accessories $650. HP 8015A 50MHz 
pulse generator $395. HP 8016A 50MHz 9-
channel ECLITTL word generator $395. HP 
75808 8-pen drafting plotter, sizes A-D 
$1,375. Excellent condition! All with warranty. 
Pepper Systems, 214-353-0257. 

SALE HEWLETT Packard. We received 2 
late 80s model HP 3400 True RMS voltmeter 
with original manual, $175 each or $300 both. 
Psitech Plus, 707-745-4804, fax 707-747-
5277. 

FREEl 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. 

HP 1650B 80 CH. LOGIC ANALYZER 
(w/ brand new CRrs) .......... $3495 

HP 1980B DIGITIZING O'SCOPE 
(w/4 ch. & digital storage) ... $1195 

HP 5370A UNIVERSAL Til COUNTER 
......... $695 

HP 8012B 50 MHz PULSE GENERATOR 
......... $595 

HP 415E-001 SWR METER 
(late model,new in box) ...... $250 

Write In 168 on Reader Service Card. 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus­
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz­
ers, signal level meters, sweep systems, 
TORs, OTDRs, and much more. PTL Cable 
Service. Phone 407-747-3647, FAX 407-575-
4635. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432-
3424. 

TEST EQUIPMENT SALE: HP 8690A, $200; 
HP 86908, $250; HP 626A, $250; HP 33208, 
$400; HP 8616A, $450; HP 8614A, $450; HP 
3200B, $200; Wavetek 907A, $800; Wavetek 
907, $500; HP 8699B 100MHz-4GHz sweep­
er PI, $400; HP 86XX plug-ins, call; HP 
3330B synthesizer, $500; HP 5004A sig. 
ana., $200; HP 3964A 4 channel instrumen­
tation recorders, $500 ea.; JVC CR600U 
video recorder, $600; JVC CR850U editing 
cassette video recorder, $800; Panasonic 
BT1300N 14" color monitor, $300; Fluke 
6160B synthesizer, $400; Fluke 645, $300. 
Send for test equipment sales list. A-Comm 
Electronics, 7198 S. Quince St., Englewood, 
co 80112. 303-290-8012. 

NEW MINIATURE rubidium oscillators type 
FRS manfd. 1995. Sealed boxes. $1 ,100. 
Edward, 718-336-2015. 

VALHALLA 2500 CURRENT CALIBRATOR 
.. ...... $595 

TEK P6201 900 MHz FET PROBE 
(w/ complete accys.) ...... $269 

TEK M5001 DISTORTION ANALYZER 
(w/ option 02) .............. $1895 

TEK 485 350 MHz O'SCOPE 
Oncludes manual) ........ $825 

WELLER TC202 
(soldering station) ......... $35ea 

CUSTOMER SATISFACTION OUR #1 PRIORI1Y 
WE BUY SURPLUS 

EQUIPMENT 
PHONE (603) 434-2544 
FAX (603) 425-2945 

P.O. Box 986 Londonderry,NH 03053 

Write In 52 on Reader Service Card. 

WC&VISA 
ACCEPTED 

PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST. EASY with 
Heat Transfer Printer Ribbons! 

I. Put Ribbon Into your printer. 
2. Print message or design onto regular paper but print it in o 

mirror Image. !Print Shop and other programs have this 
capability.) 

3. Place paper lace down on T·shirt and iron the bock of paper 
to transfer the bnage. 

Available In red, green. blue, or black at $10.95 each lor 
the following printers (<pecify make and colors wanted}. 
Ponasonic 1080/ 1180/ 1090/ 1190/1123/ 1124; IBM 
Proprlnter; Epson MX/FX/RX 80/ 85/ 86e!LX800/ 
LQSOO!LQ510; LQ570/L1000; Star NX/NV NP10; 
Seikosha SPB00/1000, Tandy DMP130; Apple 
lmagewriter, Citizen 120D/ 180D/ GSX140; Okidata 
182/192/ 320. 

$11.95 each for Epson MX/FX-100/ 286e, LQ1000/ 
1050, LQ2500!2550/EX800/ 1000/LQ860, AP3250/ 
LQ100 Star NX1020/ 2400/ 2410/ 2415/ 2420, 
Ponasonic KX·P 2180/ 2123/ 2124/ 1624/ 1524. 
Toshiba P321!351/ 1340. $5.95 each lor Okidata 82/ 
92/ 83/ 93, Gemini 10X/ 15X. 

Available In BlACK only at $10.95 each lor Star 
NX1000, NEC P2200, Commodore MPS-801. 

Available in 4-Color Heat Transfer lor Imagewriter II. 
$12.95; Star NXlOOO $14.95: Star NX1020 $23.95; 
Star NX2420 $23.95: Star NX2450 $23.95: Citizen 
GSX-140 $23.95; Epson LQ2500!2550/EX800/ 1000 
$16.95; Fujitsu DX2100/ 2200/ 2300/DL 3300/ 3400/ 
3600 $27.95: Panasonic KX·P 2180/ 2123/ 2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
SeVS Colors (red. orange, yellow, green. blue) wide pens 
$15.00, llaiTOW pens $14.00. 

HARD-TO-GET 
~PRINTER 
~~RIBBONS 
Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; 11-850/ 855 $6.00; Centronics 700 
Zip Pack $5.00; C. ltoh Prowriter Jr., Riteman 
C+/F+ $6.00; Riteman lnforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwriter LA30/ 36 $4.00; Apple Scribe $4.00; 
Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix 
P-1013 $11.00. 
Ouer 200 different ribbons-in stock. All ribbons new, nor re­
in ked. Fully guaranteed. Order directly or send SAS E for 
complete list. 
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BIOMEDICAL TEST EQUIPMENT, new and 
used. Test defibs, centrifuges, ESU, IV­
pumps and many others. Great deals in all 
units. Thousands of medical electronic and 
mechanical parts also available. Call or fax 
requests today: JM Baragano Biomedical 
809-722-4007, FAX 809-722-4491. 

12 CHANNEL RECORDER. Western 
Graphtec WR3101-12 twelve channel strip 
recorder with 12 AZ3101 amplifiers and RS-
232 interface. $15,000 value only $3,950. 
206-881-2797. 

WANTED: MOTOROLA and GE test sets, 
Tek 5, Tek SF, Tek 37, Tek 37A, etc. Also 
other Motorola & GE land mobiles and equip­
ment. WB9TEW Bill Anderson, 103 SE 2nd 
Ave., Galva, IL 61434-1854. 

LOGIC ANALYZERS: HP 1630D logic ana­
lyzer (100MHz timing, 25MHz state) $900. 
Pods for HP 1600A, 1607A $20 each. Tek 
7D01/DF1 logic analyzer plug-in (to 100MHz) 
$225. Tek DAS 9129 color systems up to 
660MHz, call. Analyzers sold with pods, war­
ranty. Pepper Systems, 214-353-0257. 

JULIE RESEARCH LABORATORIES (JRL) 
Standards FOR SALE: ND-106, PVP-1000, 
VDR-106, SVD-108DC, RC0-105/7, DVS-
106, PVP-1001J, DCS-105, VDR-307, PRB-
205C, ND-106. Cesium beam atomic clock, 
HP model 5061A w/opt. 003 and 004. Large 
list also available. Dr. Ko, 311Hi86-4864. 

FLUKE 2280B data acquisition system with 
110 boards $850, FLUKE 2281A expansion 
unit with 1/0 boards $300. 415-244-9438. 

STANDARD RESISTORS! L&N 4000 series 
NBS style 1n, 10n, 1oon, 1Kn, 10Kn, 
100Kn $195 ea. 1Mn $400 ea. 
Relchsanstalts L&N catalog #4222-B, O.D1n 
10A max $600. Rubicon 0.1n 10A max $600 
ea. Biddle catalog #601235, 0.01n 10A max 
$600 ea. Otto Wolff air style catalog #N100-
1A3, 1000n 0.1A max, #N100-1A2, 10Kn 
0.025A max $450 ea. Guaranteed to meet 
accuracy specs. Lehman Scientific, 717-
244-7540, Fax 717-252-4266, Visa/MC. 

WANTED: HEATHKIT audio generator 
model IG18 or IG5218. Harold Hagen, 2428 
SW Myrtle St., Seattle, WA 98106. 206-768-
1043. 

HP 3730B down converter $650/offer. Dexis, 
612-944-7670. 

CALL TOLL FREE C&S SALES WRITE FOR A 
(800) 292-7711 FREE 60 PAGE 

Se Habla Espanol EXCELLENCE IN SERVICE CATALOG! 
AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 

2 YEAR WARRANTY 
MX-9300 

Four Functions in One Instrument 
Features: 

STANDARD SERIES 
S-1325 25MHz $335 
S-1340 40MHz $489 

Features: 
• TV Sync • High Luminance 6" CRT 
• 1 mV Sensitivity • Complete Schematic 
• X • Y Operation • Plus much, much more!! 

j2 FREE probes Included with each scope!! I 

Fluke Multimeters 
70 Series 
Model 7011 ......... . . $69.95 
Model 7311 .... .. .. . .. $97 .SO 
Model 7511 . ......... $135.00 
Model 7711 ......... . $154.95 

DELUXE SERIES 
S-1330 25MHz $439 
S-1345 40M Hz $569 
S-1360 60MHz $759 

Features: 
• Delayed Sweep • Dual time base 
• Automatic Beam Finder • Illuminated internal 
• Z Axis Modulation gradicule 
• Built-in Component Test 
• Plus all of the features of the "affordable" series!! 

• One instrument with four test and mea­
suring systems: 

• 1.3GHz Frequency Counter #• • 2M Hz Sweep Function Generator 
~ • Digital Multimeter 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

Model XP-581 
4 Fully Regulated Power Supplies In One Unit 

40Cvollages: 3fixed · +5V@3A, +12V@ 1A.·12V@ 1A • 1 Variable·2.5·20V@2A 

• Frequency to 4MHz 
• Capac~ance to 40nF 
• Large 3 3/4 LCD 

Ideal for laboratories, 
service shops and hob­
byists. 

B&K Model 1688 

Variable 3-14VDC 

• 

1.3GHz Universal Counter 

Model F-1300 
• Period 
• Frequency 
& 8 other 

Model 7911 . .. . ...... $175.00 
80 Series 
Model 83 ........... $235.00 

, ••• Display 
ICI • Temperature to 

Model 85 ... .. ...... $269.00 
Model 87 ... .. . .... . $289.00 

M-1700 
Digital Multimeter 
11 functions including fraq to 

20MHz, cap to 20~1F. Meets UL· 
1244 safety specs. 

$75 

1999"F 
• TIL logic 
• Data/Peak Hold 
• Audible continuity 
• Auto power off 
• Unit indicator 
• Oiode tes1 
• w/ RS232 Cable 

sgg.gs 
Kit Corner over 100 kits available 

Model AM/FM-108K 
rr--=,..-=· 2 meter 1 6 meter AM/FM Transistor Radio Kit 

Amateur Radio Kit 

$34.95 $29.95 
M-2665K 

Digital Multimeter Kit 

$54.95 $19.95 
Full 34 Ranges w/ cap & lrans lests 

XK-550 Digital I Analog Trainer 

Elenco's advanced designed Digital I Analog Trainer is specially 
designed for school projects. It is built on a single PC board for maxi­
mum reliability. It includes 5 built-in power supplies, a function gener­
ator with continuously sine, triangular and square wave forms. 
1560 tie point breadboard area. 

XK-550 
Assembled and Tested 

$169.95 

XK·SSOK - Kit 

$139.95 

Tools and meter 
shown optional 

WE WILL NOT BE UNDERSOLD C&S SALES, INC. ~ 15 DAY MONEY BACK 
o 150 W. CARPENTER AVENUE GUARANTEE 

UPS SHIPPING 48 STATES 5 
•o WHEELING IL 60090 FULL FACTORY WARRANTY 

OTHERS CALL ($3 m1n $10 max ) FAX· (708*) 520 990'4 (708*) 541 07 0 
0 • • • 1 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

IL RES 8 o TAX • NOTE: EHeci<Ve January 20 1996 our area code wo11 be changed 10 847 
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OSCILLOSCOPE TEK 7854 WIKEYBOARD 
400MHz digitizing scope mainframe $1 ,495, 
TEK 7904 400MHz scope mainframe $775, 
TEK 7704A 250MHz scope mainframe $395, 
TEK 7623A 1 OOMHz storage scope main­
frame $595, TEK 7A18 75MHz dual channel 
amplifier $100, TEK 7A26 200MHz dual 
channel amplifier $150, TEK 7A19 600MHz 
amplifier $175, TEK 7A42 350MHz 4-<:hannel 
logic triggered amplifier $775, TEK 7B92A 
500MHz time base $295, TEK 7B1 0 1 GHz 
delayed time base $295, TEK 7B53A 
100MHz time base $150, TEK 7A13 differen­
tial comparator/amplifier $175, TEK 7D15 
225MHz counter/timer $150. WE HAVE 
OVER 500 7000 SERIES MAINFRAMES 
AND PLUG-INS IN STOCK. IF YOU DON'T 
SEE IT LISTED IN THIS AD, CALL FOR 
PRICES AND AVAILABILITY. WE ALSO 
OFFER PACKAGE PRICES ON COMPLETE 
SYSTEMS. ALL SCOPES ARE NIST CAU­
BRATED AND COME WITH A 30-DAY 
WARRANTY & MANUALS. MasterCard & 
Visa accepted. CALL 1-800-435-1516, FAX 
908-2~111. 

RF TEST EQUIPMENT: Tek 7L13 'spectrum 
analyzer plug-in, 1 KHz-1800MHz, 30Hz reso­
lution BW $1,750. Tek P6201 900MHz active 
probe $350. Tek TR 503 .1 to 1800MHz 
tracking generator $1,100. HP 5342A/1 
18GHz microwave counter (oven time base) 
$2,200. HP 3403CI3, 6 true RMS digital volt­
meter (DC 100MHz, autoranging, remote 
control, dB display) $375. HP 8660C/005, 
100 synthesized signal generator mainframe 
$1 ,700. HP 86222B .01 to 2.4GHz sweep 
oscillator plug-in $1,600. HP 11869A 86200-
series plug-in adapter for 83508 $375. HP 
8505A RF network analyzer .5 to 1300MHz, 
100dB dynamic range, with phase-lock option 
005 and HP 8501A storage .normalizer. Bright •. 
CRT, with manuals. (Test sets available.) 
$3,700. Excellent condition, with warranty. 
Pepper Systems, 214-353-0257. 

SIGNAL GENERATORS/OSCILLATORS HP 
8656N001 100KHz to 990MHz synthesized 
signal generator $2,995, HP 8640B 512MHz 
signal generator $1 ,795, HP 8640B/001/002 
1024MHz signal generator $2,795, HP 86838 
2.3 to 6.5GHz signal generator $1,550, HP 
8620C sweeper mainframe $395, HP 86290C 
2 to 18.6GHz RF plug-in $2,395, HP 86222B 
0.01 to 2.4GHz RF plug-in $1,795, HP 204C 
5Hz to 1.2MHz audio oscillator $125, HP 
651B 10Hz to 10MHz test oscillator $125, HP 
654A 10Hz to 10MHz test oscillator $175, HP 
8660D/1 00 synthesized signal generator 
$2,500, HP 86602A 1200MHz RF plug-in 
$895, HP 4204A 1OHz to 1 MHz digital oscilla­
tor $150, GIGATRONICS 900/0.5-12 50MHz 
to 12.4GHz synthesized signal generator 
$2,995, WAVETEK 1062A 400MHz sweep 
generator $595, WAVETEK 952 1 to 4GHz 
microwave source $995. 30-day warranty & 
manual. Calibration available. MasterCard & 
Visa accepted. CALL 1-800-435-1516, FAX 
908-2~111. 

STEREO MICROSCOPES for surface mount 
work at 10X and PC inspection at 30X. Top 
and bottom illumination, 2-year warranty, 
delivery to 48 states $365. Student micro­
scopes from $150. Used stereos, micro­
optics available. Seabird Technical, Box 
2438, Menlo Park, CA 94026-2438. Phone 
415-367-8320, Fax 415·365-5845 Visa/MC. 

HP 37204A HPIB extender $200, HP 37203A 
HPIB extender $125. Coax type, both unused 
& in original box wlbooks. Omega 600 ionic 
contamination tester, $1 ,800. Veeco MS9, 
Veeco MS-20UFT leak detector (50Hz 220V) 
$800 ea. ProQuip SU 4050 & PQ5805 rigid 
disk certifiers, burnish/glide testers, unused in 
crate. Make offer! 619·632-9n5. 

FLUKE 1900A counter 5Hz to 80MHz. 
$175/offer. Dexis, 612-944-7670. 

WAVETEK 175 arbitrary waveform generator 
to 2.5MHz with IEEE interface $290, 
Wavetek 180 sweep/function generator 
$100, AIL TECH 515 10MHz sweep/function 
generator $180. 415-244-9438. 



MISCELLANEOUS TEST EQUIPMENT HP 
432A power meter w/cable $175, HP 435A 
power meter w/cable $375, HP 400EL AC 
voltmeter $125 NIST CALIBRATED, HP 
400FL AC voltmeter $125 NIST CALIBRAT­
ED, HP 3466A autoranging DMM $295 NIST 
CALIBRATED, HP 3400A RMS voltmeter 
$175 NIST CALIBRATED, FLUKE 8012A 
DMM $250 NIST CALIBRATED, BOONTON 
92A RF millivoltmeter w/probe $295, BOON­
TON 82AD modulation meter $895, SAUN­
DERS 150C crystal test oscillator/IEEE 
$1,695. 3o-day warranty & manual. Visa & 
MasterCard accepted. CALL 1-800-435-
1516, FAX 908-280-0111. 

WANTED: MODULATION ANALVZERS: HP 
8901, HP .8902, also HP 5328A, WJ8617B 
HPIB interface boards. W8CV, 810-620-
0853. 

TECH SYSTEMS WANTS YOUR SUR­
PLUS ELECTRONIC TEST EQUIP· 
MENT, MANUALS, COAX & WAVE­
GUIDE COMPONENTS. TOP DOLLAR 
PAID. CALL 1-800-435-1516 OR FAX 
LIST TO 908-280-0111. 

TEKTRONIX EQUIP.: 7A26 $65; 7A29 w/opt. 
4 $250; 7B53A $80; 7B51 $50; 7B70 $45; 
7B71 $60; 7B80 $100; 7B10 $200; 7B15 
$225; 7S11 $150; 7T11 $350; 53A $140; S1 
$45; 7834 $350; DC503 $90. Other equip.: 
HP 3490A $100; Data 10 29B $150; Krohn­
Hite 4001 R generator $75. Call Jeff at 508-
533-5944. 

G-R 1864 megohmmeter, 50Kn to 200Tn full 
scale ranges, 1 OV to 1 OOOV test voltages. 
$900. Amprobe AMB-1A megohmmeter, 0 
to 1 OOMn test range, 500V test voltage. 
Battery operated, w/case & leads. $175. 
Biddle Mark IV floor conductivity test set. 
Also can test conductive footware and work 
benches. $225 w/case & accessories. 
Sensitive Research FSD-1500 Electrostatic 
voltmeter. 0-1.5KV, DC, AC up to 7MHz 
$300. Tektronix P6202A FET probe. DC to 
500MHz, w/optional hard case, 10X attenua­
tor (for 100X total attenuation) and AC cou­
pling capacitor tip. $275. HP 8015A 500MHz 
pulse generator. Option 02 adds counted 
burst, option 07 adds level tracking. $695. 
Lehman Scientific. 717-244-7540 fax 717-
252-4266, Visa/MC. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $210 or less. We 
also handle 478As and many others. Call or 
fax for more information. Willamette RF, Inc., 
503-754-7226, FAX 503-753-4629. 

HP 7132A $250; HP 3495A $100; HP 7004B 
$250; HP 5420A $500; HP 1630G $1,000; 
HP 1631D $1,500. Tech 7904A $225; 7704A 
$150; 7844 $300; 7603 $75; 7633 $200; 
4612A $50; DC505A $200; 7B92A $300; 
7A26 ~175; 7001 $50; TM506 $125; P-6452 
$400. Autex Systems 503 WFM ana. $250; 
502SMPLG scope $200. GR-1340 $150. 
Wavetek 175 arb. WFM gen. $750; 164 
30M Hz swp . gen. $150. VPU 200 $150. 
Climet Part. Ana. $200. Kulicke Soffa 2 484-
8, both $750. Spectral Dyn. balancer 
SD119C $750. Power supplies Kepco Ate 6-
100M $50. Partial list, will fax or mail com­
plete list. Phone 1-80Q-328-7845 or 507-754-
7611, Steve. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Chartes 
at Metric for immediate quotation. 1-800-432-
3424. 

ELECTRONIC TEST EQUIPMENT. BUY, 
SELL, TRADE. TECH SYSTEMS 
WANTS YOUR SURPLUS TEST EQUIP­
MENT/MANUALS/COAX & WAVEGUIDE 
COMPONENTS. TOP DOLLAR PAID. 
CALL 1-800-435-1516 OR FAX 908-280-
0111. 

OSCILLOSCOPE: STORAGE osc. Tek 7834 
high speed, wide bandwidth dual trace stor­
age $1,590. A variety of 7000 series plug-ins 
are available separately. 206-881-2797. 

WANTED: BRUEL & Kjaer, Larson Davis, 
etc., microphones, preamps, cables, cou­
plers, acoustic measurement equipment/sets. 
Send list. James Welsh, 225 W. 30th, 
Holland, Ml49423. Ph. 616-396-7722. 

SYSTRON DONNER, 5000A, 5015-5 10.7-
11.7 GHz sweeper and frame, $200; 5000A 
5007, 10-110MHz, $200; 7000 XV display, 
$150; Tektronix 2101 pulse gen ., $150; 
Tektronix 7A19, $200; HP 651B, $200; HP 
653A, $150; HP 654A, $200; HP 5314A 
counter, $150; HP 5328A, $400; HP 5327B 
counter DVM, $150; Fluke 7261A, $250; HP 
7132A dual channel chart recorder, $400; HP 
1600A logic ana., $300; HP 8405A vector 
phase meter, $500. A-Comm Electronics, 
303-290-8012. 

WANTED: SERVICE monitors. IFR , 
Motorola, Marconi; HP signal generators, 
spectrum analyzers, etc. 716-661-9964 or 
fax: 716-763-0371. 

WAVEFORM GENERATOR, 1Hz to 20MHz 
installs in PC ISA slot, DOS and Windows 
control software. Free information. AstroSoft, 
15006 La Mesa St., Sylmar, CA 91342. 

POOR MAN'S Spectrum Analyzer/Monitor 
Receiver Kit. 2 to 1,700 MHz. Basic kit only 
$78. Now available with switched resolution 
filters, tracking generator and direct digital 
frequency readout. Works with ANY scope or 
IBM compatible computer. Send stamped 
envelope for details. Science Workshop, Box 
3108, Bethpage, NY 11714. 

TEK 465 oscilloscope 1 OOMHz $550. Dexis, 
612-944-7670. 

POWER SUPPLIES HP 6224B 0 to 24V/3A 
$150, KEPCO JQE36-3M 0 to 36V/3A $150, 
LAMBDA LK351 0 to 36V/25A $495, POWER 
DESIGN 1210S 1 to 12V/10A $150, POWER 
DESIGN TW6050A quad output 0 to 7V/5A, 0 
to 15V/3A, 0 to 24V/2A 0 to 60V/1A $250. 3D­
day warranty. WE HAVE 500 POWER SUP­
PLIES IN STOCK. ANY VOLTAGE ANY 
CURRENT. Visa & MasterCard accepted. 
CALL 1-800-435-1516, FAX 908-280-0111. 

GOOD STUFF: Leader LAG-120A audio gen­
erator. 0-1 MHz adjustable gain, square or 
sinewave output $75. Leader LB0-501 oscil­
loscope 10MHz, comes with manual, 
schematic, and new probe, 3 available $100 
each plus shipping. Leader LDC-824S fre­
quency counter, up to 520MHz, has many 
functions, real nice $225. Leave message 
617-321-9466. 

IMPEDANCE MEASURING SYSTEM, 
Electro Scientific Industries model 291 B, con­
sisting of 840 DC generator detector, 860 AC 
generator detector & 290A impedance bridge, 
with manual and accessories, $500. 
PSITECH PLUS, 707-745-4804, fax 707-747-
52n. 

7L12 SPECTRUM ANALYZER, plug-in, 
Tektronix, SIN 204032, 0.1 MHz to 1.8GHz. 
Excellent, $1,975. Call Dr. Ko at 316-686-
4864. 

24 Hour Voice Mail - Press # 1 for Catalog 
Internet Address: HTTP://WWW.FISHNET.NET/-Termondt/ 

Digital Satellite 
200 Channels 

Comp ete Basic SVstem 

After Mail In Rebate! 

Full View Satellite 
over 350 Channels 

Unlden Ultra or m 20 
with VCRS Decoder 

150 Free Channels 
low Prices on Programming 
Raw Feeds. 

Complete Basic SVstem 

Includes 6' DishllNBI Feed I 

$119 Jack & Motor I Beceiwer & Decoder 

~ 25lNB$59 
lliii..i 20 lNB $19 

Decoder 
$329 

-~ 

Von Weise 2~----l £ 
Quietest J~!' ~l.J 
High Count 48 per inch 

14 Years Experience I Over 45,000 Customers 
DBS Satellite 2316 ••A•• Channel Dr. 
Ventura, Ca. 93003-4522 
805-652-0255 Fax 805-652-2190 
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TEKTRONIX TEST EQUIPMENT FOR 
AUDIO, BROADCAST, VIDEO: A6302 & AM 
503 current probe & amplifier (to 5 A/dlv; DC 
to 50MHz) $890. FG 502 audio to 11 MHz 
function generator $275. FG 504 audio to 
40MHz function generator, lin/log sweep 
$595. PG 508 50MHz pulse generator (vari­
able rise, fall times) $325. DM 502A auto­
ranging multimeter $215. 7020 digital storage 
plug-in featuring cursor measurements, 
min/max enveloping, signal averaging $750. 
466 100MHz portable storage oscilloscope 
$790. 485 350MHz portable oscilloscope 
$790. 7633 1 OOMHz storage mainframe 
$435. 7 A22 high-sensitivity differential verti­
cal amplifier $375. AM 502 high-sensitivity 
differential amplifier $435. Excellent condi­
tion, with warranty. Pepper Systems, 214-
353-0257. 

VALHALLA 2701 as-is $150, Fluke 6011A 
with manual nice $800, HP 1404A solid state 
4 trace $150. Wanted manuals for Trak sys­
tems 1894-14, HP 8660B prefix 1748A, HP 
8330A, HP 8334A, HP 5061A, HP 5061B. 
Wanted 8660B DCU assembly, 86634A, 
dead HP 5065A, 5061AIB, 5060A. 805-736-
0288. 

WANTED: FREQUENCY selective level 
meters. Cushman CE-24As or CE·24Bs. 
Rycom 6040 or 6041s. We pay cash within 
24 hours of evaluation. Call 601-868-6596 
or Fax Info to 601-868-0133. 

WANTED: SERVICE manual for HP 3582A 
spectrum analyzer. Wade 309-523-3262. 

WANTED: TUBE tester (Hickok/Western 
Electric), Tektronix 570, Sencore/Eico capaci­
tor checker, audio tubes, etc. 612-869-4963. 

HP 606A signal generator. Excellent condi­
tion with manual. 50KC to 65MC. Make offer. 
Call 1-800-886-2261, leave voice or text mes­
sage. Unit located in Florida. 

TEST EQUIPMENT: HP 1 0250A TIL trig­
ger probe $25; HP 10251A MOS trigger 
probe $25; HP 11521 A waveguide mixer 
$50; HP 59501 B isolated DAC $1 00; HP 
82901M 5-1/4" disk drive $40; HP 82937A 
HPIB interface $40; HP 82939A RS-232 
serial interface $40; Leeds & Northrup 
7552 potentiometer $30; MIA-COM 4-22-
720 waveguide detector $25; polytechnic 
159B variable attenuator $75; PAD 312 E­
H tuner $75; Racai-Dana 9514 counter/ 
timer $125; Systron-Donner 115 pulse 
generator $100; Tektronix 180A time-mark 
generator $30; Tektronix 2B67 time base 
$40; Tektronix 5A 18N amplifier $ 75; 
Tektronix 5B10N time base $ 100; 
Tektronix 5B12N time base $150; 2-ft. flex­
ible WR-28 waveguide $50; WR-1 59-WR-
187 waveguide transition $40 . Jim 
Stevenson, phone 908-722-6 157, Fax 
908-722-6391 . 

GENERAL RADIO 1650A RLC bridge. 
Includes manual, new batteries, and test 
leads. GC. $180. Scope handheld digital RLC 
meter. Manual. EC. $140. Both plus shipping. 
Ross, 217-428-7385. 

FLUKE 8922A & 1120A voltmeter RMS 
$575/offer. Dexis, 612-944-7670. 

SIEMENS W2008 level oscillator $365/offer. 
Dexis, 612-944-7670. 

KROHN-HITE 2,000 sweep generator $275. 
Dexis, 612-944-7670. 

TEKTRONICS 2445 150MHz oscilloscope, 4 
independent channels. Special price $1,100. 
ISA, PO Box 6955 , Laguna Niguel, CA 
92607. 714-488-0010, Fax 714-488-0299. 

WAVETEK MOD. 21 , 11MHz stabilizer func­
tion generator, $750 OBO. 916-272-1950. 

FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell, and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 

SATELLITE EQUIPMENT 

SYNC·A·LINK UNIVERSAL VIDEO SYNC 
GENERATOR is an educational trou­
bleshooting tool for those persons seeking 
technical support for evaluating different 
types of video difficulties. It will restore all 
horizontal & vertical sync lines from standard 
or distorted analogue video-type formats. It 
requ ires pretuned baseband video , and 
comes complete with operations manual & 
90-day warranty. Total package case with 
power pack completely assembled, aligned, 
tested, $150. Voice orders and information 
918-479-6451 or write to Sync-A-Link 
Communications, PO Box 4, Locust Grove, 
OK74352. 

WANTED: STARCAST receiver model num­
ber STR 500 by Cincinnati Microwave. 
Working or not. Call541-753-6723. 

WANTED: GENERAL Instrument lnfocipher 
1500R data receiver for Satellite. Call Paul at 
517-529-4552. 

NEW FOR VCII PLUS AS & CYBER-1 MIPS 
SureWrlt gn~ PLUS DEVELOPMENT SYS· 
TEM for hackers only, who like to study VCII 
Plus PPV & repair old VCIIs. End sports 
blackouts. Send SASE for features of SW9 
System. Update kits for old SW9 to RS are 
now available! TRIANGLE PRODUCT DIS· 
TRIBUTORS USA, 5750 Lakeshore Dr. , 
Holland, Ml 49424. 616-399-6390 M-F 9AM 
to2PM EST. 

25K LNB $54.95, 20K LNB $69.95, complete 
systems, C/KU, RCA, DSS 18", Orbitron , 
Ajak , Drake, Chaparral , Echostar, HTS, 
Accessories, expert advice. Free catalog. 
Satellite Warehouse. 1-800-851-6534. 

OBTAINING SOUND for your VCII and VCII 
Plus is easy! No codes needed. $14.95. 1-
800-211-5635. 

24C16 E-Square chips. Brand new. Call for 
best price. 514-484-1603. 

SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, SCPC, 
Subcarriers, FM Squared, Facsimile, Press 
Services, Weather Services. Simple how-to­
receive instructions. $16.95 plus $3 Priority 
Mail. UNIVERSAL ELECTRONICS, 4555 
GROVES ROAD, #12, COLUMBUS , OH 
43232. 614-866-4605. 
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FOR THESE UNITS: 

-!:i 
m = en 
• 

C") 
c 
c.,) 

• 
Cl) 
cr:: 
w 
!:i -LL. 
• 

Cl) 
cc 
w .... 
cr:: 
w 
> z 
c 
c.,) 

• 
Cl) 
cr:: 
w 
!:i -LL. 

FTG, VE, RFT 1 & 2, T-ONE, 
GENESIS MORPHING & ALL OTHERS. 

Also Available: 
TVT -G • PI0-6300 • PIO-GREEN • PIO+ • STEALTH 1 000-P • STEALTH 80-P 

• M-80 • SA-3 • APOLLO-J • PURPLES • TNT+PIO • & MORE 

CONVERTERS: 
PANASONIC TZPC1453G2 • TPI 550 • & MORE 

BOSS UNITS & OTHERS 
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en ~ PI AZAC SALES, INC. 
1-800-A-WIRE-40 (1-800-294-7348) 
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Sorry No New Jersey Sales ~ z 
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Call Mon.-Fri. 1 0-7 EST & Sat. 1 0-3 cc = w -t 
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TRIMPACK GLOBAL POSITIONING SYS­
TEMS. Desert Storm military surplus, with 
manuals, $575 to $875. VERY LIMITED 
SUPPLY. Original government cost $4,796. 
Details, write, BORDERS, PO Box 668, 
Glasgow, KY 42142-0668. 

DESCRAMBLERS, SATELLITE receiver 
systems, components. Below wholesale! 
Direct for foreign manufacturers. Any quanti­
ty. Many offer free sample components. 
Complete step-by-step guide, addresses, 
tips, etc. $12 postpaid. SMI, Box 2800, Dept. 
NV, Hendersonville, NC 28793. 

BUYING GENUINE UNMODIFIED TOCOM, 
SCIENTIFIC ATLANTA 8536s, 8550s, 
8580s, 8590s, and 8600s. JERROLD DPV 
and DPBB. PIONEERS, all, and Zeniths, all. 
Any quantity. Top$$$ paid. Contact National 
Cable Brokers, Plymouth, IN. Phone 219-
935-4128. 

HEAR NON-COMMERCIAL satellite radio 
programs right in your area without the use of 
a dish or any other expensive receiving 
equipment. Thousands of these programs are 
operating today across America. Programs 
may include talk shows, weather, sport 
events, news feeds, financial reports, music 
programs, and data ports. This technology is 
received through a high tech SCSRT1 card. 
Find out today what you have been missing! 
1-800-944-0630. Credit card orders accept­
ed. 

DSS TEST Card for information on how to 
improve the performance of your DSS sys­
tem. Send a SASE to Test Consultants, 103 
N. Wood Ave., Suite 50, Linden, NJ 07036 or 
call 908-382-8688. 

SATELLITE SYSTEM upgrade. We have 
new 30 degree or better LNBs. Brand name 2 
year warranty for $39 ea. Takes 10 min. to 
change. We ship UPS collect. Corn/Way, PO 
Box 1729, Alamogordo, NM 88310. Ph 505-
437-7575. 

SATELLITE IROs available. Chaparal, GT, 
Houston Tracker, Panasonic, Uniden and 
others. $69.95 and above. 804-599-4408. 

WANTED: INTERSAT 10160 parts TMS 
9918A, UGS, 3030U, Schematics. Keith 
Henderson Route 2, Box 511, Pierce City, 
MO 65723. 417-476-5110. 

NEW HP 5328B 100MHz counter with option 
10 (high stability), still sealed in original pack­
aging, $950. Also, new HP 5328A with option 
10; $750. Megastar, 702-386-2844. 

SATELLITE EQUIPMENT: New programm­
able stereo CIKU receivers with remote con­
trol, $179. 25 degree C-Band LNBs, 36VDC 
motors, complete satellite systems. Call 714-
548-5521. 

CANADIAN, CHINESE, & FILIPINO 
DECODERS. Enjoy programming on above 
services for satellite TV. Dealers wanted. 
We sell, repair B-Mac & Oak decoders. 
TRIANGLE PRODUCT DISTRIBUTORS 
USA, 5750 Lakeshore Dr., Holland, Ml 
49424. 616-399-6390 M-F 9AM to 2PM EST. 

IrS MORE THAN A CATALOG! It's a com­
plete Satellite TV Buyer's Guide ... and its 
free! We have everything you need for quali­
ty Satellite TV from the 18" DBS dish up to 
24' dishes for C/Ku band. We are #1 in cus­
tomer satisfaction with 13 yrs of satellite 
expertise to back us. Let the Skyvision team 
help you "do-it-yourself." Call TODAY for your 
FREE catalog at: 1-800-334-6455 or 218-
739-5231. FAX: 218-739-4879. Skyvision 
Inc., 1016 Frontier Dr., Fergus Falls, MN 
56537. 

DEALERS WANTED. SAT.COVER. 18" dish 
covers to protect from ice, snow, hail and 
dust. Call for brochure. 1-800-642-2907. 

NEW VC11 + board and five volume book 
fourteen IBM disk VCII+ modification, repair 
library $399 for all. Ron Carter, Box 418, 
Vass, NC 28394. 

FOR SALE. STV Magazine by Triple D 
Publishing. March thru December 1983 plus 
1984 thru 1986. Very good condition. Best 
reasonable offer entire lot plus about 23 lbs. 
shipping. Steven Garren, 814 Boss Hardy 
Rd., Winder, GA 30680. n0-867-4968. 

Micro-Size 
CCD Cameras 

• 1.25" x 1.25" Smaller 
Than A Credit Card. 

• Color & Black/White 
Models. 

• Models to 600 Line Res. 
• 9V Battery Operation. 

MB-750 
Introductory Offer: 

$119.95 
MB-750 

("C" Mount & Lens Optional.) 

• Low LUX/Low Noise. 
• Monitor in Total Darkness 

with IR Option. 
• Stealth/Covert Cameras. 
• Standard NTSC Output. 
• Low Power Consumption. 
• Can be plugged into any 

VCR or Monitor. 
• Options: Switchers, Optics, 

Wireless. 
• NEW Affordable Fiber 

Optic options for 
Cameras. 

• 2-Way Audio Operation. 

.... · ~ 

Asset Sales 
Electronic Test Equipment 

BUY • SELL 
Test Equipment Wanted 

Hewlett-Packard • Tektronix • Fluke • Wiltron 
Looking for Test Equipment Manuals? 

Contact: Manuals Plus {801)882-7188•Fax (801)882-7195 

Sunnyvale Store Seattle Store Corporate Offices 
1190 Kern Ave. 285 S.W. 41st St. P.O. Box 1762 
Sunnyvale, CA 94086 Renton, WA 98055 San Mateo, CA 94401 
408-735-0657 206-251-6960 415-579-1711 

email asi@best.com 

NEW KU-BAND 27" dish and pansat 
BR1000S receiver portable receive system 
model PK8200. Postpaid COD $275. Call 
609-734-9130. 

FOR SALE: Bjorn satellite receiver BSR5500 
with BSAL 5500 satellite antenna controller 
LNB and 12' mesh dish. Best offer. Call or 
write Malcolm Gaspard, 7180-20 South River 
Rd., Addis, LA 70710. 504-749-9080. 

DBS REPLACEMENT ANTENNA AND 
DOWNCONVERTER 14" and PHEMT tech­
nology, compatible with RCA and Sony, DSS 
receiver, portable for RV and campers. 
Strong suction cup for flat surface, acces­
sories for pole, rail, or wall mount, handy 
compass, and sturdy case included. $250 + 
S&H. Aljon Technologies, 31o-793-1788. 

I 

1 

• 900 MHz For Best 
Picture Quality. 

• Monitor In Darkness 
with IR LEOs. 

• Monitor has Dual 
Channel Mode. 

• Battery or AC 
Operation. 

• Plug & Play Quick 
Installation. 

• Mobile Security. 
• Condenser Mic. 
• VCR Compatible. 

V-Pack 202 

Fax 415-579-5777 

GET SOUND for VCII and VCII Plus without 
codes. Free detail. Send SASE to: Nasslrian, 
Box 382-V, Rio Linda, CA 95673. 

VIDEOCYPHER II descrambllng manual. 
Schematics, video, and audio. Explains DES, 
EPROM, CloneMaster, Pay-per-view (HBO, 
Cinemax, Showtime, Adult, etc.) $16.95, $2 
postage. Schematics for Videocypher Plus 
$20. Schematics for Videocypher 032, $15. 
Collection of software to copy and alter 
EPROM codes, $25. VCII Plus EPROM, 
binary and source code $30. Cabletronlcs, 
Box 30502N, Bethesda, MD 20824. 

REPAIRS, SOFTWARE, etc. for satellite 
equipment. No TX sales. Buying 010, 018, 
019 VCIIs. K. Perry, PO Box 816, Leander, 
rx 78646-0816. Phone: 512-259-4no. 

L.J 
Visit Polaris Ind. Home Page at: New Litera~~ 

l:l'iS fndUSfrieS :n~~~~:;;:~~~~~~;~~~u~:f:.'!~!:s oo Not tnctude shtppmg. !u~:J:z:.r From~ I KfS~~l lll =:] 
141 est Wieuca Road • Atlanta GA • 30342-3251 • Order Desk: 800-752-3571 • Tech Info: 404-252-3340 • FAX: 404-252-8929 
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THEKOPYCAT 

KCFf CAT - sr,95 

THE ESN READER 

ESN REAPER - $995 
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1 Program any Motorola phone - the Flip, the Micro 
I Tac, the Ultra-Lite, the Elite or any installed or ba 
: phone! Comes with cables, instructions, and is 
1 battery operated for ease of use. 

The portable ESN/MIN reader stores up to 10 pairs 1 
at a time. Scans both A & B channels, is handheld, I 
and battery operated. Also available - unit that : 
provides pin codes. 1 

I 954-97 4-6161 I 
I 

S & N CELLULAR 
934 UNIVERSITY DRIVE #152 

954-97 4-6161 
I 
I 
I 

I CORAL SPRINGS, FL 33071 I 

I SOLD TO QUALIFIED BUYERS ONLY! I 

~-------------------------------------------------~ 
CUNARD ASSOCIATES 
R D 6 Box 104, BEDFORD, PA 15522 
TEL I FAX 814 623 7000 

POIN"ER PRO 

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PrrCH EM' ......... SEND THEM TO US FOR REBULDING I 

GENERAL ELECm/C 
MPDIPLS • MPA/MPS/MPX 
19A7018501'(1200mAH) $34.95 
19A704860P(1800mAH) $ 39.95 
PL 19D429763G1/3 $34.95 
Pl19D429777G1/3 $39.95 

MOTOROLA 
P200Mr600tMT1 000 
NTN5521/4585/482415414 $ 37.95 

MIDLAND 
7~806/7~811 $27.95 
7~810/816/819/821 $39.95 

STANDARD 
CNB111!HWA110 $29.85 
CNB120/HWA120 $34.95 
CNB121/152/153 $39.95 

UN/DEN 
APX650 $ 34.85 
APX1200 $39.95 
BP100/200/205 $ 19.85 

I COM 
BP2/ BP3 /BP22 $ 18.95 
BPS/ BP23/24 $ 24.95 
BP7 I CM71 BP8 $ 34.95 

BENDIX KING 
KR105/LA.A125 $34.95 

KENWOOD 
PB2 / KNB3 $ 29.95 
PB21/21H $14.05 
PB25/H/26 $ 24.95 

YAESU 
FNB3/4//12/27 $32.95 
FNB11f14/26 $32.95 
FNB17/25 $ 23.95 

COMPUTERS 
SEND PACK FOR QUOTE 

BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE WRITE OR CALL 

~FREE CATALOG ~ 
~ ADD :0 4.50 SHIPPING & H'-NDLING PER ORDER ~ 
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- A QUALITY SATELLITE 

SCPC AUDIO RECEIVER 
AT AN AFFORDABLE PRICE 

UNIVERSAL SCPC-100 AUDIO RECEIVER 

SERVICES ON SCPC RADIO 

ALL SPORTS · NEWS NElWORKS · AP · UPI - RADIO NETS • HOMETOWN SPORTS 
·TALK SHOWS - MUSIC (CLASSICAL, JAZZ, ROCK) · MAJOR RADIO STATIONS ­
FINANCIAL NEWS· NEW, QUICK LOCATOR CHANNEL GUIDE FURNISHED· OVER 
430 CHANNELS AND GROWING! 

FEATURES OF THE SCPC-100 

MICROPROCESSOR TUNING, EASY TO TUNE ·50 CHANNEL MEMORY RECALL­
WORKS WITH 950·1450 SYSTEMS· 3·MINUTE HOOKUP -112' DISPLAY- C AND 
Ku BAND SCPC • DOES NOT DISABLE VIDEO IN USE· USE WITH HI-FI SYSTEM. 
RECEIVES ALLSCPC CHANNELS· SIMPLE TO USE· TUNE ALL 'HIDDEN' CHANNELS. 

RETAIL PRICE $399 + S&H 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232 

(614) 866-4605 FAX (614) 866-1201 

Write In 89 on Reeder Service Cerd. 

SATELLITE SYSTEM complete 10' dish 
C/KU bands $600/080. Fred 619-434-9701 . 

DBS SMARTER CARD is now available. Our 
smarter card requires an EPROM change. 
This is the real thing! Call now to place your 
orders. Open Skies, Tel.# 514-484-1603. 

NEW SATELUTE SCPC RECEIVER! Order 
SatScan's new SCPC Explorer direct from 
the factory. Digital AFC tracks LNB drift, 
readout of actual frequency to 1OKHz resolu­
tion, 160 memories. Only $479. SatScan 
Electronics Corporation, 360-793-7533 or 
info@satscan.com 

SATELLITE HACKERS BIBLE. Covering: 
Satellite data communications, radioteletype, 
SCPC, weather facsimile (Wefax), frequen· 
cies. BMAC, stock market quote receivers 
schematics, and morel Includes: 200+ IBM­
PC software files. $56.95. VISAIMC 520·782-
2316. TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

WANTED: LARGE SATELLITE 
ANTENNAS, 7-20 meter, commercial grade 
only. Also transmitters for uplink, HPAs, 
exciters, etc. Prefer Scientific Atlanta, 
Andrews, Vertex, RSI, etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 

1.2 MEGABYTES of satellite tracking pro­
grams. Usts every satellite visible in US, co­
ordinates, channel frequencies, audio carri· 
ers, scrambling methods. Computes solar 
outages, telemetric data sources for low orbit· 
ing satellites. $8. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 

35" LNB, C-band, new. $50. Megastar, 702-
386-2844. 



EPROM & CPU/MPUs SOCKET PULLS 
Math.Coproccessor i CPU 

AM486DX-33 (J'GA) .$49.95 8742 ..... : ...... $4.95 
8087 .. . .. .. .. .. . $9.95 8748 .......... ' . $4.95 
80287XL ........ $24.95 8748H ........... $6.50 •-=~~~~~~~~~~~~~;...f 
80387SX-16 ..... $17.95 8749 .. .. ...... . . $5.95 r 
80387SX-20 . .. . . $19.95 8749H . . ......... $6.50 
80387SX-25 .. ... $22.95 8751 ............ $8.95 Input: 117 Vac 50/60Hz. Outputs Available. 
80387DX-20 ..... $17.95 8751H ........... $9.95 6Vdc 400Ma .................. $2.00 Ea. 
80387DX-25· . .... $24.95 8752 ........... $13.95 tf]---.... 9Vdc 2ooMa .................. $1.50 Ea. 
80486SX-25 G'G-'>. $34.95 8755 .... . .. . .. · · $6.95 9Vdc 300Ma .................. $2.50 Ea. 
87 41 · .......... · $3.95 9Vdc 450Ma $3 50 Eo 
AI parb, a! IOCI<ot PI-* Crrul be Cealed & Er<Md). 'Noto: Speed l8leo- ........ ..... ..... ' ' 

11on avaktit at ad<tllonal chage em a~ partJ abjoctto ~. 9Vac 500Ma .................. $2. 95 Ea. 
EPROM$ 9.5Vac 750Ma ............... $3.50 Ea. 

2516 .... .. .. ... $0.65 27C256 .... , .. .. $2.25 12Vdc 100Ma ....... .... ..... $1.25 Ea. 
2716 ... .. . ..... $0.65 27512 ......... . $2.45 12Vdc 200Ma ................ $1.50 Ea. 

NEW OEM/DEC All VGA WONDER 
12K ISA VGA VIDEO BOARD W/BUS MOUSE 

This board was made for DEC's line of PCs by An. It 
Is the An wonder ISA bus with three button mouse 
Included. (Plugs Into the back of the video board.) 
640x480/256 color: 800x600: 1024 x 768/16C. Note: 
Software Included with board and bus mouse. 
OEM/DEC ATI PS1XG-AA .......................... $39.95 Ea. 

2732 $0 75 27C512 $2 65 12Vdc 500Ma ................ $2.95 Ea. 
· · · · · · · · · · · · · · · · · · · · · · 12Vdc 600Ma ................ $3.95 Ea. USED 80 MEG 3.5" 2764 · · · · · · · · · · · so.95 27col0. · · · · · · · · s4·95 12Vdc SOOMa ................ $6.95 Ea. SCSI HARD DISK DRIVE 

2764A . ........ . $0.95 27C100 .... . .. . . $4.95 Quantity 12Vac 830Ma ................ $4.95 Ea. 
27C64 .. ........ $1 .25 27C1001 ...... .. $6.50 Pricing 14vdc SOOMa ................ SJ.50 Ea. Pulled from working equipment. 80 Meg SCSI 
27128 .......... $1 .45 27C1024 ... . .. .. $3.95 Available 14Vdc 700Ma ................ $5.95 Ea. Quantum P/N ProDrive 80S. 30-day guarantee. 3-
27128A .... .... . $1.45 27C020 . . .. ..... $5.95 16Vdc 1.2Amp ..... ... .... ... $6.95 Ea. 1/2', 1/3 Helght(1-5/8'). Interface: SCSI/2, 50 pin. 
27256 .. .. ... .. . $1 .90 27C040 ......... $9.95 Quantum 80S SCSI.. ................................... $49.95 Ea. 

A11DRAMSarecleansocketpullsandhavetullieads. NEW 80486SX-25 NEW SQUARE EQUIPMENT FANS 
~J~-J~ ................ ~.~~ ~a. 4g~J~ ................ n!?J ~a. BABY MOTHERBOARDS 115 vac 3.1· or 4.7' .. ....... $7.95 Ea. a 

- ............... . a. ~1256-10 .... .. .......... S1 .35Eg· Supportsupto32MBofRAMon-board. 12 Vdc3.1'or4.7' ......... $6.00Ea. . .o . t--------..;.;;;;.....,,;;;·;;;, .. .. ;;;, ... .., ......... .., . .., . ......,........ 256KX9/1 Megx9/4Megx9/(80NS) 30 Pin type SIMM 
NEW 8 MEG 70NS 72 PIN Ave 16 Bit Slots and One 8 Bit Slot, AMI BIOS/Supports 12 Vdc 2•318' ........ .... ..... $4·95 Ea. .. · . 

SIMM MODULES loadable hard drive pcrameters 720K/1.2Meg/l.44Meg/ l--12_v_d_c_2--5/-8'_ .. _ ... _ ... _ .... _ ... _ .. s_6_.oo_E_a_. __ . _ . --t 
New 2MX32-70 (double sided, 16 chip) SIMM memory 2·88Meg (with proper controller) BK Internal cache only. NEW PANASONIC 360K 
module. Perfect for upgrading current machines for 486SX-25 Baby Motherboard (CPU Included) 5-1 /4" FLOPPY DRIVE 
Windows 95. 3(}00y guarantee. (Mixed (Q-K RAM) ......................... PRICE REDUCED $74.95 Ea. 
manutactureres) NEW NISCAN/GS PLUS OCR/ 5-1/4' half height Panasonic M# JU-455. Black 

face plates only. P/N: JU-455 ................ . $9.95 Ea. 
2X32-70 (8 SIMM) ............ ...... .... $234.95 Ea. 256 GRAY SCALE SCANNER 

NEW 170 MEG 2 •5
" IDE BrandNewTrue256GrayScaleHandScanner. NEW PORTABLE 14.4 FAX/DATA MODEM 

Resolution: 25-400 DPI. WORLDPORT BY USROBOTICS 
HARD DISK DRIVE Scan Width: 4.2 ln. Scan Length: 11 ln. Brand new portable 14.4 V.42bls Fax/Data Modem. 

Laptop replacement or up-grade 2.5' hard drive. Interface: 16 Bit high speed (ISA) card, 64K SRAM. Attaches directly to portable or desktop computer. 
Logical Translation 989 Cy1./10 heods/34 Sec. Check System Requirements: 2861386/486 PC Compatible (Standrd DB9S on Coble end.) Battery powered 9V or 

G (16MHZ). 

Pulled from working equipment. The Adoptee's 
first generation 1540A SCSI-21SA BUS cord. 
Includes 2 Device 50 Pin SCSI cable. (NO 
Software) (No Floppy support) 3Q-Doy 
Guarantee. ADPTEK 1540A ......... ... ... .. $34.95 Ea. 

30 PIN SIMM MODULES 
Pulled and tested 1 Meg x 9 70ns (3 chip type) 
SIMM memory module. Great for upgrading 
older machines for Windows 95. (Mixed 
Manufacture & Third party types.) 3Q-Doy 
Guarantee. 
i MEGX9-70 30P SIMM .......... ................. $27.50 Ea. 

NEW ADAPTEC EISA SCSI/2 
CONTROLLER BOARD 

High Performance board supports two floppies 
and up to seven SCSI devices. Note: No manual 
or software supplied with cord. 
Anc,nn~ AHA-1742A ............................ $99.95 Eo. 

PULLED NEC DUAL SPEED SCSI 
CD-ROM 5-1/4" DRIVE 

Pulled dual speed SCSI interface CD-ROM drive In 
excellent condition. 5-1/4" half height with cream face 
plate. Caddy less design with 3(}day guarantee. 
NEC M# CDR210 2X .............................. $49.95 Eo. 
NEC M# CDR510 3X ........... .. ................. $59.95 Eo. 

NEW EXTERNAL 3-1 /2" 720K 
FLOPPY DISK DRIVE 

Made by Tandy for 
Tandy 1COJEX Computer. 
Unit enclosed with cable 
for hook-up. Drive 
Inside Is a Teac Corp. 
Model #FD-35 FN-1 Q-U. 
Color: White 

your BIOS. 15ms +5Vdc 0.5 Amp. (P/N 84 1745). /tl;;= Available 16-Bit Interface slot, with wall adopter Included. Includes Integrated 
IBM-H2172-A2/C84G 17 45) ........ .......... $1 09.95 Ea. WindOws 3.1. 4 Meg RAM, Fax/Communications software for Windows and DOS. 

10 Meg of Available HD WorldPort 14.4 USR .. ...... ....................... $79.95 Ea. T d Mod I #25-1061 $24 95 E 
NEW MATSUSHITA 4X CD-ROM DRIVE space <Min.>. t--N~EW~2~00~W~B~A~B~Y~SW~IT~C~H~I~N~G~--t an v e ......................... . a . 

(CR-504-B SCSI INTERFACE) Mo~~other pointing POWER SUPPLY 

New four speed CD-ROM drive with motorized Software Included: Picture Publisher LE 3.1 , (Imaging Input: 120V-220V, 50Hz/60Hz, UL & CSA 
troy. (Caddy less design) Interface: SCSI5-1/4' Software). Perceive Personal2.1. (OCR Software) Output: +12 Vdc @8 Amp, +5 Vdc@ 22 Amp 
half height: Face plate color: Cream. Supported ~~~~.:;;::;!;:,;,;.------~~·~E;:;a:;_. ~ -5 Vdc@ 0.5 Amp, -12 Vdc@ 0.5 Amp 
directly by OS/2, Windows 95, Windows NT. Note: Model #SA201-3440 Astec ................... $24.95 Eo. 
No software Included. USED 150MEG SCSI TAPE BACK-UP DRIVE 

Pulled from working equipment 150Meg SCSI 
CR-504-B 4X CD-ROM MAT.. ...... ......... $129.95 Ea. Cipher P/N STlSQ-11. 3Q-Day Guarantee. 5-1/4" Half 

1-N_E_W_V-IC_T_O_R_/_H_O_N_E_YW_E_LL_E_N_H_A_N_C_E_D-1 ~~~t, off-white color faceplate. Interface: SCSI/1, 

• 

4 ft . ~~:l :o~;~hA!~ :::r:~~~
2

~ .. ~~·~~~·~~~ · ~~~·;~::;· 
type 6 PIN MINI DIN 
connector. AT and xr DIP Brand new AST 101 keyboards with 4ft. coil cord to 
switch selectable 5 pin male DIN. AT compatible only. Available In 

black or off-white. 
Model #101WN ....................................... $24.95 Ea. AST 101 KB (black or 0/whlte) .. .... .. ..... $24.95 Ea. 

1.2Vdc 600Ma/Hr. Charge Rate 15 Hours@ SOMa. 
Manufacturer Kenwood/Batteries have nippied end. 
Kenwood N~ (KR-AA) .......................... ............ $1.75 Ea. 
Kenwood NB-88 (KR-AAl 4 or more ......... ............ $1 .50 Ea. 

NEW 250 MEG 2.5" IDE 
HARD DISK DRIVE 

Laptop replacement or upgrade 2.5' hard drive. Logical 
tronslation 723 Cyt./11 heads/63 sec. Check your BIOS. 
17ms +5VDC 0.5 Amp. 
Quantum Daytona 256AT ................ ........... $179.95 Ea. 

WIRE TIES 
4' Black Plastic, Packs of 100 ............ ...... .. ... $1.00 

NEW ATI MACH 64 2 MEG 
VRAM UPGRADE MODULE 

A steal. Check your software or the marking on 
the back of board for compatibility. 
ATI2M 109-2640Q-10 ............................. $99.95 Ea. 

NEW SYTOS PLUS 
lf4PE BACK-UP SOFTWARE) 

Works $'1'i" 11AT/130/320 or Wangtek 
150/5~ u'D ·~.,rnent supporting 
Adoptee Ho~ •• ·-1. 011 •r ·"":liied. (Will 
work with other tape bo<-~ -. U 1figurotion 
file from Sytron.) (Sytron BBS 508-BYO"L~- onf. Fies.) 
Sytos Plus Ver. 1.32 ........... .... ........ .. ........ $17.95 Ea. 

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke. 

VIDEOCIPHER II, modules, standalone chas­
sis and repairs. Auto update test software. 
For repairs call 201-728-3217, 10am-6pm 
EST. S&J Electronics, 1614-0 Union Valley 
Rd., W. Milford, NJ 07480. Also buying VC lis 
and cable converters. 

RCA DIGITAL SATELUTE SYSTEM (DSS). 
Experimenters files and schematics, source 
code, binary files, and software tools for 
experimenting with the European VideoCrypt 
System. Will it work on the USA DSS 
System? $29.95 postpaid. VISAIMC 520-
782-2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. 

PROGRAMMERS BY AMS, TRIBAL 6 XEL­
TEK. E(E)PROMS, Flash, GALS, Micros. 
$125 up. Systems including PICs & erasers. 
24 hr. FREE BBS updates for clients. 
Hlstory-24 yrs client satisfaction. TRIAN­
GLE PRODUCT DISTRIBUTORS USA, 5750 
Lakeshore Dr., Holland, Ml 49424. 616-399-
6390 M-F 9AM to 2PM EST. 

Write In 50 on Reader Service Card. 

SUBSCRIBE TO the North Star Gazer, your 
satellite industry news connection. Published 
monthly, geared at the satellite industry pro­
fessional & enthusiast. We offer industry­
related news items on C-Band, KU-Band, & 
DBS, technical tips, charts & graphs, refer­
ence materials, unique editorials, product 
reviews, installation tips, full reports on the 
happenings in the satellite underground , 
events calendar & much, much morel $48 per 
year. Send check today to: North Star, PO 
Box 1023, Lapeer, Ml 48446. 810..664-4022. 
Visa, MasterCard, American Express accept­
ed. 

MILITARY SURPLUS ELECTRONICS 
I 

TRIMPACK GLOBAL POSITIONING SYs­
TEMS. Desert Storm military surplus, with 
manuals, $575 to $875. VERY LIMITED 
SUPPLY. Original government cost $4,796. 
Details, write, BORDERS, PO Box 668, 
Glasgow, KY 42142-0668. 

Gl RL39-B reeling machine with straps nib, 
$25 prepaid 48 states. Postal money order 
only. B&B Supply & Service, 45 Carleton 
Ave., Islip Terrace, NY 11752-1518. 

AUDIO/VIDEO/LASER 

LASERS WANTED: Dead or alive . Cash 
paid for surplus laser systems, heads, & 
power supplies. Currently seeking argon ion 
and ND:YAG systems and components. 
Scientific or industrial. Call Jeff Wyrick at 
Laser Surplus, Inc. , 423-457-5082. 

AL TEC SHURE sound equipment all types. 
SARA-COMM, 25 Gladwish Rd., Delmar, NY 
12054.518-439-9531. 

VCR BELT KITS! Save big bucks by chang­
ing broken or worn belts. Send make, model 
& $15 to Minute Man Electronics, 37111 Post 
St. #1, Fremont, CA 94536. Visa or MC. 510-
791-5036. 

BEAM SPLITTERS brand new, precision 
grade, prism type, cube beam splitters, 29 x 
34 mm, mounted in a panel mounting ring. 
Highest quality, mil-spec, 3 for $50. Wade 
309-523-3262. 

START YOUR OWN TECHNICAL VEN· 
TUREI Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
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. VISAIMC. 

BUYING GENUINE UNMODIFIED TOCOM, 
SCIENTIFIC ATLANTA 8536s, 8550s, 
8580s, 8590s, and 8600s. JERROLD DPV 
and DPBB. PIONEERS, all, and Zeniths, all. 
Any quantity. Top$$$ paid. Contact National 
Cable Brokers, Plymouth, IN. Phone 219-
935-4128. 

FREEl 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. 

Nuts & Volts Magazine/February 1996 81 



WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

·811·847·3773 
1/&9A tJ'Jt& ORDERS ALSO ACCEPTED 

NO PERSONAL CHECKS 
U.P.S. INSURED 

j • 800 • 525 • 0428 P.M.SALES 

90 DAY+ GUARANTEE 
PRICES EFFECTIVE DECEMBER 1995 ~8u~~~~~~~L~~T 

PAN COMBO PAN COMBO 
SCI.ATL. 

-ssoo to 
8569 

8570 to 
8580 

YES ZENITH 
YES BASEBAND BB 

GIVE TELEVIEW TONY A CALL TODAY 
1·702·253·1852 I FAI1·702·253·1854 I P.O. BOX 714&5 I LAS VEGAS, NV 89170·14&5 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. 

D-Y:s~I:;;;~~~;ll~;,7c~;i;;~;:~:~;u;e;::~:r:;n~.---,;1!f,jlllj;l -------------------------------------
1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTIIORIZATION from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs 1 and 2 
above and agree that: AS A USER: I will not use any cable. products purchased from Teleview Distributors by myself or my company, for the purpose of decoding or viewing unauthorized pre­
mium cable channels or avoiding rightful payment to any cable company. AS A SELU!R: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any 
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable 
company. AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature ______________________ _ D~e ________________ _ 
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ED+ . . . . . . .. .. . . . . . .. ~ 
Scientific Affama S"A-38' . . . . . . . . . . . . 55.00 
SA-4 (8580) . . . . . . . . . . . . . . ...... 1 00.00 
Pioneer SMod (6100) . ............ 120.00 
Pioneer+ . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Oak N 12 . . . . . . . . . . . . . . . . . . . . . . . . 50.00 
Hamlin MLD 1200 . ................ 50.00 

* FTB 312 ........................ 90.00 
85 Ch. Converter w/Remote . ......... 65.00 

OR 

PLEASE FOR ORDERS ONLY 

1-800-742-2567 
P.O. BOX 538 

BENSENVILLE, IL 60106 

Fax 708 • 616-8094 

ED+ Combo ..................... . 
SA-38 Combo .................... 120.00 
SA-4 Combo (8580) . ............... 165.00 

* FTB 312 Combo. . . . . . . . . . . . . . . . . . . 150.00 
Pioneer SMod Combo (6100) ........ 110.00 
Pioneer Combo . . . . . . . . . . . . . . . . . . . 135.00 
Oak N12 Combo .................. 110.00 
Hamlin MLO 1200 Combo ........... 110.00 

.ASK ABOUT THE NEW MILLENNIUM 3 • 
• WE NOW SHIP FED-EX. 1-SOD-742-2567 FORGRD ONLY 

Hours: .-Fri. 8-J CST Sat. 1D-2 CST 

SUBTOTAL 

WAIVER 
D Yes, I am paying for full service, this unit is only to be used as an extra unit. 
1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION 
from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. 
I, the undersigned, understand paragraphs 1 and 2 above and agree that: 
AS A USER: I will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable 
channels or avoiding rightful payment to any cable company. 
AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Greenleaf to any third party or customer to whom I know, believe or suspect of 
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 
AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Greenleaf can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature:----------------------- Date:----------------------
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This is a READER TO READER Column All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas and pro­
vide assistance for solving problems of a technical nature. All questions submitted are subject to editing and wm be published on a space available basis if deemed suit­
able to the publisher. All answers are submitted by readers and NO GUARANTEES WHATSOEVER are made by the publisher. The implementation of any answer printed 
in this column may require varying degrees of technical experience and should onJy be attempted by qualified indivi.duals. Atways use common sense and good judgement! 

QUESTIONS 
I'm working on a 68701 / 6803 

microcontroller project. I want to con­
nect my MPU to the PC at the best 
possible rate. Since this MPU is limited 
to a max clock of 4 MHz, I need to have 
my PC work at 7200 baud. Do you 
know a way or can you point me to 
someone, or a book that would tell me 
how to use my PC at a non-standard 
serial rate? I have a card that uses 
four serial ports and FULLY emulated 
the 16550 UARTs. They use a 16-bit 
divisor latch and I know a value of 
001 OH will give me the correct rate. I 
just don't know how to and where to 
put this value. Maybe someone has a 
driver for setting your own rates. ANY 
language would be fine. 
2961 Patrick O'Toole 

Question #1: I am rebuilding an 
electronic flash from the 60s that 
operates at 2 KV. If I place three 1 KV 
diodes in series, does this essentially 
triple their operating voltage? 

Question #2: I am looking for DOS 
fonts. I have surfed [small waves, larg­
er board) the NET, gone door-to-door. 
and used my last 800 number. The 
"fontware upgrade" must meet lceAge 
Technology; Packard Bell AT (8088), 
DOS 3.3, and Works 2.0. Currently, I 
have two printer residing fonts that I'm 
bored to tears with. Will pay-to-own. 
2962 Brad Budinger 

Morongo Valley, CA 

1) Is there any packet or RTTY for 
an old Atari 800 XE computer? 

2) Is there any way to make a 
data/ fax modem to pick up automati­
cally when it's connected to my voice 
line? 
2963 Charles Oblander 

Milan, OH 

I need help in programming a real 
old programmable scanner. So far. I 
have had no luck finding information 
about the scanner or the company that 
made it. It is made by Tennelec, Inc. of 
Oak Ridge, TN and is their 
Memoryscan Model MS-2. It is pro­
grammed in binary using a D's and 1's 
pushbutton on the front panel to set 
the frequency. The problem is knowing 
how to program the frequencies using 
binary. If someone can tell me how to 
do this or tell me where to write for a 
manual, it would be greatly appreciat­
ed. 
2964 Tim Naami 

Cary, IL 

I would like to buy (or find a way to 
modify) a Walkman-type tape cassette 
player so that it can play tapes at 1 I 4 
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and/ or 1/ 8 normal speed. I already 
have a commercially made recorder 
from Viking International that records 
and plays back at 1 / 6 speed. This 
recorder works well, but it is too big to 
carry around conveniently. I'd like to 
use the modified Walkman at work to 
play back tapes recorded off AM/ FM 
radio with the Viking International 
machine the previous night. 

I only record talk shows (i.e., no 
music) so voice quality playback (3 KHz 
bandwidth) would be sufficient. Nice 
optional features for the Walkman 
would be autoreverse and variable 
speed control. The variable speed con­
trol should permit playback at up to 
50% speedup from the nominal 1 I 4 
and 1/ 8 speed playback. 

Any suggestions as to where to 
buy such a Walkman or how to modify 
an existing unit? 
2965 David Feustel 

Ft. Wayne, IN 

I need switch settings for an 
Arche 386 25 computer. Currently I 
have the machine set up with eight 
256K memory SIMMs and wish to 
upgrade to eight 1 meg memory 
SIMMs. As you may have already 
guessed, the user lost track of the 
users manuals, and the OEM is out of 
business. I am keenly aware that this 
machine may not have been designed 
for use with 1 megs, but I need to know 
that one way or the other. 
2966 Richard Dittmer 

Waterloo, lA 

Does anyone know of a good 
source of repair information for the 
QMS line of CX-engine laser printers 
[PSJet, PSJet+, 800, 800+, etc.)? I 
have the catalog from The Printer 
Works which is a good start, but I need 
a source of schematics, waveforms, 
etc., for repair and troubleshooting. 
QMS is notoriously close with this 
information. 
2967 Steve Bepko 

Baltimore, MD 

I need a hard disk "internal" drive 
and probably a control card with 
cables for an IBM Model #5150, 
speed 8088. Could you try and get me 
the estimate for these products? I 
have "A & B" floppy drives at this time, 
5-1 I 4" disk. Please send the informa­
tion on this PC. 
2968 Walter E. Kenpton 

Muskegon, Ml 

1) Many of the PCs at the lab have 
a display problem: If the screen is 
adjusted in text mode (640 x 480) for 
size, centering, and aspect ratio and 
the program switches to BOO x 600 
mode, then the image shifts enough 
that an inch of one side is squished into 

1 I 1 6" and the other side has an extra 
blank inch. The horizontal and vertical 
sizes change, and the aspect ratio 
changes so much that circles are very 
oval. Since the monitors are the same 
brand (CTX), my first guess was differ­
ences in the video cards [which vary 
enough to give programming problems 
in achieving certain displays, particu­
larly text mode info prompts in graphic 
mode screens). I now suspect the mon­
itors and that a monitor might have 
internal adjustments to get equal dis­
plays of each raster type. Can some­
one explain well enough to at least 
avoid the problem when purchasing 
and maybe to correct it when it does 
occur? 

2) In MS-DOS (5.0), the following 
command gets the current 
drive: \ directory TRUENAME I FIND": \ " 
The I FIND":\" is to eliminate a leading 
blank line and may be omitted. This 
works even if an ECHO OFF command 
has shut off the prompt, or if ASSIGN, 
APPEND, SUBST. etc. has put you in 
some strange place you really don't 
know about. How do you get a batch 
program to use the result seamlessly 
in the middle of a single-line command? 
[Some commands may need it twice in 
the same line.) If there were some way 
to get it into an environmental variable, 
then it would be easy to use. The 
method must not take too much 
space, no more than 51 2 bytes 
[preferably much less). The method 
must be automatic with no interven­
tion from the keyboard. The ultimate 
goal is to make a startup batch drive­
independent: 1.44 MB drives are 
sometimes B: but sometimes A: and 
the program may be on one or more 
logical hard drives, any of 32 possibili­
ties. 
2969 Alex Beveridge 

Macomb, IL 

Does anyone have a diagram of an 
ohmmeter that has zero ohms at full 
scale when probes are shorted? A D­
cell for low ohms and two M cells for 
high ohms, similar to the old Simpson 
260. There are some nice 50 
microamp meters on the surplus mar­
ket with an ohms scale on them. 
2961 0 Joe Kish 

Clakamas, OR 

I have questions regarding upgrad­
ing my multimedia PC 486-SX2-66 
MHz w/ 4 MB RAM: 

1) For upgrading its memory of 4 
MB RAM. is it okay to buy RAM­
Doubler or Memory Module to 
upgrade/ make its memory to 8 MB 
RAM? 

2) Is it better to buy six-function 
multifunction (printer, fax, scanner. 
copier. etc.) in color or black or white, 
or is it better to buy a color bubble-jet 

ANSWER INFO 
• Include the question number that 
appears directly below the question 
you are ~onding to. 
• Payment of .. $25.00 wlll. be .. paid with­
in four weeks of publication .if your 
answer is printed. 
• Only one answer per question will be 
printed. 
• If you do not want your namE!. 
address. oF phone number available to 
the reader please so indicate or it will 
be assumed that you have no objec­
tion. 
• In the event that more than one per­

son submits the same solution, the 
choice will be made at the discretion of 
the publisher: 
• Due to space limitations, we can not 
reprint the original questions with the 
answer. The question number and the 
issue it appeared in are printed above 
the answer. 

QUESTION INFO 
TO BE CONSIDERED FOR PUBLICATIOIII 

All questions should relate to one or more 
of the following: 
1) Circuit Design 3J Problem Solving 
2) Electronic Theory 4) Other Similar Topics 

INFORMATION/AE$1'AtC11qNS 
• No questions will be accepted that offer 
equipment for sale or equipment wanted to 
buy. 
• Selected questions will be printed one 

time on a space available basis. 
• Questions may be subject to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent infor­
mation. If no one knows what you're ask­
ing, you won't get any response (and · we 
probably won't print it either}. 
• Write legibly {or type). If we can't read it, 

we'll throw it away. 
• Include your Name, Address and Phone 

Number. Only your name will be published 
with the question, but we may need to 
contact you. 

printer? [They cost about $900.00, 
$600.00, and $300.00 for color multi, 
B & W multi, and color bubble jet print­
er? 
29611 Ramesh Saxena 

Culver City, CA 

I need assistance in drawing the 
circuit for the timer and one touch as 
used on the TV game "Jeopardy" on 
ABC. If the system can be bought, 
please advise on company and 
address. 
29612 McDonald Knights 

. Orlando, FL 



I have an old, giant television 
antenna on my roof. Is there anything I 
can use it for. such as extending the 
range of a 900 MHz cordless phone? 
21613 Joe Phoe 

Whitestone, NY 

Does any company build a laser 
capable of cutting cloth? Does anyone 
have a schematic for one? 
21614 W.R. Elliott 

Lawndale, NC 

I need a 40-message (or more) 
alphanumeric pager combining 
Motorola advisors variable beep alert 
and flashing indicators with NEC ability 
to delete any message, not all in over­
load advisor. How can I make a mag­
netic card reader into a car anti-theft 
device? How many times can Motorola 
cell phones be programmed before 
defaulting? We're getting new area 
codes and both my phones have been 
done twice already. 
21615 Grant Maxwell 

Nanaimo, Canada 

I have a 400 cycle, 440 volt power 
plant. Is there any practical way to 
convert to 60 cycle, 220 volts? It is a 
35 KV unit and has its own DC gener­
ator for field excitation. Any ideas will 
be appreciated. 
28818 Stanley Kalamber 

Brookfield, NY 

I understand XTs and ATs can have 
CO-ROMs. If so, what software is need­
ed? Also what type: single, double 
speed? What about memory? Does 
any need to be allocated to the CD­
RQ\11? If so, what needs to be put in 
autoexec and config files along with 
device statements? 
28817 MDW 

Sacramento, CA 

This question has been puzzling 
me for some time. Those familiar with 
Microsoft Windows know you can use 
wallpaper or background images. Is it 
possible to hook my camcorder up to 
my computer and use its video output 
as my Windows background? 
29818 AI Gabriel 

Queena, NY 

I have two TVs (Zenith model M25 
1 OW) and Panasonic (model CTK-
27708); both with no horizontal output 
(i.e., white horizontal line). Both sets 
have similar source of voltages (high 
and low). a flyback transformer (hori­
zontal output). On the Panasonic, I tried 
replacing all burned out semiconduc­
tors related to the flyback. They too 
burned out. The yoke checked okay. 
What is the best way to attack this 
problem? I do not have a high-voltage 
probe for my DVM, nor will it read 
below 2 ohms. I'd greatly appreciate 
any help. 
28818 Nicholas O'Shana, Jr. 

Bristol, CT 

I have an electric car which has 
the 20/6 volt 120 volt system for a 
charger. I use two big diodes with the 
ground as a CT on the 240 volt house 
line. With this setup, all the current 
from both hot legs goes back through 
the ground wire. Any ideas how to 
lessen the load on that ground? Must 

be light and able to handle 20 to 40 
amps. 
28820 Steve Clunn 

Ft. Pierce, FL 

Like many people a few years back 
when eight-bit computer systems 
reigned supreme. I purchased a 
Tandy/ Radio Shack Model 100 
portable computer. One of the most 
annoying things about it and its major 
drawback was the lack of a non-bulky 
storage device other than the cassette 
recorder. So when a company called A 
& J Micro Drive created a small 
portable "B track-like" tape-based st or­
age device called the "System 1 00," I 
bought one. Hopefully one of your read­
ers may be able to help me resolve a 
few problems I have with this unit. They 
are as follows: 

a) A & J Micro Drive was located 
at 1 050 East Duane Avenue, Suite L, 
Sunnyvale, CA 94086. Their telephone 
numbers used to be (408) 732-9292 
voice and (408) 732-6464 BBS. Does 
anyone know their new telephone num­
bers or if they are still in business? 

b) I need a schematic for their 
"System 1 DO" tape drive for the Model 
1 DO. It's a device similar to the EXA­
TRON Stringy Floppy for the TRS-80 
Model I, except that it is a serial device 
rather than a parallel device. Basically, 
I need to know which connectors on 
the System 1 DO's internal circuit 
board go to which pins in the DB25P 
connector which attaches to the TAB­
SO Model 1 DO's serial port 

c) The A & J Micro Drive BBS was 
used to download their software for 
this device into the Model 1 00 so that 
it could operate off of the Model 1 DO's 
RS-232 port . Does anyone still have a 
working copy of that software or know 
from whom or where it may be 
obtained? 

d) I would like to interface this 
device to an IBM PC, similar to the way 
LAPDOS by Traveling Software of 
Seattle. WA does for the Tandy/Radio 
Shack portable disk drive (P/N 26-
3808) to a IBM PC or compatible. 
29821 Daniel S. Mouradian 

Countryside, IL 

I have an MVRAT M12DO fax. 
When I turn it on all indicator lights 
come on and a high pitch tone. W hat is 
the problem? It will not send or receive 
a fax. 
29822 Robert Mosely, Sr. 

Worcester, MA 

I'm looking for voice mail software 
that runs under M8-DOS and will work 
on an B086 CPU. 
28823 Robart Clay 

Jamul, CA 
E·Mail: bob@adsu.adu 

ANSWERS 
ANSWER TO #1965-JAN.1996 

Here is what you need to control 
your satellite receiver (and other equip­
ment too) via infrared signals from 
your IBM PS/2 for under $2DO.DO: 

1. A One For All brand universal 
remote control (made by Universal 
Electronics). You will want the One For 
All 5, 6, or 8 as they have a hidden ser­
ial port in the battery compartment. 

The One For All 12 will be upgradeable 
so you can send it back to Universal 
Electronics for an update if it doesn't 
work with your equipment right out of 
the package. 

2. An extended code list for your 
equipment. You can call, write [contact 
information on the package). or E-Mail 
(help@ueic.com) Universal Electronics 
for this list. These codes allow you to 
send every function that can be sent to 
your equipment even if it hasn't been 
assigned to a key on the remote. 

3. A special serial cable to connect 
t he remote to your PC. There is level­
shifting electronics built into the con­
nector shell. 

4. Infrared Direct Control (IROC) 
software by D. Huras Software. This 
allows your PC to push buttons on the 
remote either manually, through batch 
files. or via DOE. There is a version for 
both M8-DOS and Windows. There is a 
section in the manual specifically on 
scheduling lA signals. 

5. Scheduling software that can 
tell IRDC what buttons to push. For 
example, there is one bundled with 
Central Point's PC Tools and the share­
ware task switcher Back 'N Forth. 
IRDC can also be operated from 
VisuaiBasic or any scheduling software 
that can run a program with command 
line parameters or send ODE com­
mands. 

All of the above can be purchased 
through most home automation deal­
ers. My favorite is Worthington 
Distribution, phone: 800-282-8B64, 
fax: 717-226-04 70. E-Mail: 
worthdist@aol.com and www: 
http:/ /www.hometeam.com/worthing/ 

Doug Smith 
Roscoe,IL 

ANSWER TO #129512-DEC 1995 
1. If I understand correctly, you 

wish to connect your television and 
VCR sound through your stereo sys­
tem. This is a simple matter if your 
VCR or TV have line out jacks on either 
one of them (most VCRs will). Your 
stereo should already be configured 
with the equalizer. but if it isn't, the sig­
nal order should be as follows: from 
the receiver "Tape Out" left and right to 
the equalizer's "Line In" left and right; 
EQ "Line Out" to the receiver "Tape In" 
left and right. 

To connect the signals inside the 
receiver. you want to set the tape mon­
itor selector to ON. This takes the Tape 
Out signal from the receiver. processes 
it through the EQ and then back to the 
Tape In on the receiver; you use the 
tape monitor to hear the equalized 
music. If you have a tape deck, it should 
be connected to the equalizer in 
through its Tape Out and Tape In con­
nections. The EQ will usually have a 
tape monitor switch on it to listen to 
the tape deck equalized, of course. 

You then need to connect the Line 
or Audio Out from your VCR to the line 
input on your receiver. if you have a 
spare input on your receiver. If you 
don't have an extra input, you can buy a 
switching device which selects either 
the CO player or the VCR signal auto­
matically. These switches are priced 
under $70.DO and are available from 
MCM Electronics ( 1-800-543-4330, 
cat. #B0-540). 

2. As for your blown speakers. you 
didn't really give enough information to 

completely help you. You believe that 
both your tweeter and your woofer 
were burned out because the fuse was 
too high in value. I suspect that, unless 
these speakers were very small and 
cheap, they were damaged by a fault 
from the amplifier. A 2-amp fuse should 
blow when the input power to the 
speaker system exceeds 32 watts 
continuous average power. (By the way. 
there is no such unit as "Watts RMS" 
- never was, never will be. Check any 
linear circuits textbook.) The wonderful 
people in the electronics marketing 
world thought that attaching the word 
"average" to a product's specification 
would harm its reputation. 

So, unless your speakers are 
rated to handle less than 32 watts 

· continuously. the fuse value isn't the 
cause. I suspect that what may have 
caused the speaker's demise was 
either a DC voltage present on the 
amplifier's output, or some sort of 
instability in the amplifier. Your tweeter. 
if it has the appropriate crossover 
should be protected from DC, but the 
woofer will not have any protection. By 
the time the fuse can blow. the dam­
age may have already been done. If 
your tweeter doesn't have a crossover. 
it needs one; tweeters cannot handle 
the low-frequency energy that drives 
the woofer. 

I would suggest looking in Parts 
~press 1-8ffi33B.0531, or MCM 
Electronics 1-800-543-4330 for 
replacement parts for your speakers, 
but have your amplifier checked out If 
you briefly connect a bass driver to it, 
and the cone jumps in or out and stays 
there with no music playing, then you 
definitely have DC present on your 
amplifier outputs. 

Vincent L Worley 
Oakland, MD 

ANSWER TO #12853-DEC 1885 
If you want to make your 8088 a 

286, why not replace the mother­
board? If you have a standard mother­
board footprint for the 8088, then you 
should be able to remove and toss the 
8088 motherboard and replace it with 
a 286. These can be purchased for 
next-to-nothing used from many com­
puter dealers. Of course, for approxi­
mately the same next-to-nothing price 
you can get a 386 motherboard. That 
is why the adapter board system has 
long ago dried up. 

Now a couple of parting com­
ments. This all assumes that the power 
supply is good and has a high enough 
rating to take your new board. (This 
same problem applies to the adapter 
boards.) The second comment is, why 
bother? You will end up with a comput­
er with a very out-dated CPU and 
extremely outdated support hardware. 
If you want a 286, you probably can 
pick one up for well under $1 DO.DO. I 
frequently am offered 8088 and some­
times 286 systems for the trouble of 
picking them up. 

Ray Todd Stevens 
Bedford, IN 

ANSWER TO #1964-JAN 1996 
A digital voice recording CMOS 

chip has recently become available and 
is currently being used in everything 
from personalized talking greeting 
cards to talking cameras and keychain 

Continued on page 119 
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I AUDIO- VIDEO -LASERS cont. 

*********************** LEARN TRUTH about comet Hale-Bopp. 2 
hr. VHS computer generated video. $19.95. 
Rose, POB 7589, Chula Vista, CA 91912. 
Dealers needed. 

CABLE T.V. ARGON LASER. Lexel model 75 water 
cooled argon laser. Only 500 hours on origi­
nal tube. Multiline mirrors. 208VAC 3 phase 
or 220VAC single phase power supply. 
Currently producing over 300 milliwatts. 
Excellent condition. $2,500. Call Jeff Wyrick 
at Laser Surplus, Inc., 423-457-5082. 

EqUIPMENT 
*********************** SONY RM501 rack slide kits for 5800/5850 

VTRS, good condition, $100 ea./OBO. Call AI 
eves, 712-362-4119 or leave message. 

Super quantity discounts on all 
test modules 

NEW VTR-10A miniature UHF audio video 
PAUNTSC transmitter, 1.4" x 2.6" x 4.5", 9 
oz. 12 volt, standard TV multi-channel , power 
bipolar FET linear output, range to 7 miles 
with accessories: Security covert frequencies, 
power amp, Vagi , diversity receiver, export 
dealers wanted. K&R 810-557-8276. 

Lowest Priees! IF YOU have an audio need, any problem 
large or small, no matter what. Call me at 
718-325-8888. 

~all us with your lowest price, and 
we will BEAT IT! 

CFS ELECTRONICS 
(800) 995-1749 

DEALERS WELCOME! 

LASER, ADVANCE kinetics powerlase 25 
CQ2 25 W CW (cir. 8/86) $2,500 OBO. 619-
632-9775. 

WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced Media 
702-727-0498. 

REFLECTION & TRANSMISSION MacBeth 
Desitometers, AD 919 $200; TD-904 $275, 
all with manuals and accessories, both $425; 
offers. Psltech Plus, 707-745-4804, fax 707-
747-5277. 

VIDEO FIBER OPTIC UNK. Enables you to 
transmit composite video images from any 
video source (cameras, VCRs, etc.) over fiber 
optic cable instead of coax. Complete pack­
age includes transmitter, receiver and two AC 
adapters. Not a kit, completely assembled 
and ready to use. Brand new in the box. Only 
$49 for all four pieces, while supplies last. 
Credit cards okay. Write or fax 501-223-9406 
to order. Software City, Box 23016, Little 
Rock, AR 72221. 

We aeeept: Mt;, VISA, AMEX, and t;.O.D.'s 

ARGON SOMW HeNe 1 OmW computer con­
trolled scanner closed loop . Extra sets of 
open loop scanners also lots of optics mirrors 
mounts. Smoke machine cloth screen books 
videos, $1 ,500. Call 205-274-0756. I will call 
you back. 

• BK EEprom 
• Signed 32bit Math 
• Interrupts 
• Supports 4/Bbit Buss 
• Debugging 

To Order Call: 

Write In 205 on Reader Service Card. 

VersaTec h .. 
Electronics 

FBASIC TICkii; 
a PIC based, FBASIC 

language, microcontroller. 

It's your ticket to faster and 
easier prototype development. 

Great for data logging 

and robotics. 

• 16 1/0 Lines 
• Bbit RTCC Counter 
• RS232 Serial Routines 
• Pulse Generation and Measurement 
• PWM/Square Wave Output 

(800) 940-5590 or (303) 440-5590 

fax: (303) 440-9467 
bbs: (303) 440-7828 
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P.O. Box 18476 
Boulder CO. 80308 

Video Camera Blowout Sale! 

t 

When a major multi­
media company closed 
a division, they sur­
plused a limited quani­
ty of quality COLOR 
ceo video cameras. 
These cameras were 
part of a high end 
video conferencing 
system. Manufactured 
by a division of 
Panasonic, these units 

are designed to sit on top of a computer monitor and can be used 
for video conferencing, security, ATV, or multimedia purposes. 

Features: 
rr 330 line COLOR CCD imager 
rr 3 lux sensitivity for low light applications 
rr Standard 1 V p-p NTSC output 
rr Built-in microphone with preamp 
rr Standard RCA video and audio jacks 
rr Includes 12v wall mount transformer 
rr Auto iris with sensitivity adjust 
rr 5mm fixed focus lens from 10" to infinity 

rr 5" long x 3" wide x 3" high- 7 .5oz. 

Call 
Today! 
These 
units 

will sell 
fast! 

These cameras cost this OEM over $400.00 each. Your price is 
only $179.99 plus $5.00 shipping/handling (continental US only). 

Sycard Technology 

1180-F Miraloma Way 

Sunnyvale, CA 94086 

MasterCard and Visa accepted 

Sorry No CODs, CA orders add salestax 

(408) 749-0130 or (408) 749-1323 Fax 

Write In 166 on Reader Service Card. 

SONY MDP-333 laserdisc player for sale with 
remote and manual. Excellent working condi­
tion with one cosmetic defect (missing door). 
This laserdisc player's tray will accept a total 
of 6 different types of discs including audio 
compact discs. There are over 10,000 movie 
titles to purchase or rent nationwide . 
Features: S-Video and fiber-optical output. 
Signal to noise ratio more than 48dB video 
and more than 112dB audio. List price $650. 
Now only $200 (+ $25 S/H) 30-day money 
back guarantee. American Express and COD 
accepted. Call 703-620-4485 to order from 
SMVIDEO. 

FACTORY VIDEOS VHS or Beta movies 
need splice or fix $1 each or $75/100 pes. 
Quantity available. 3/4 inch u-matic video 
cassettes $1 each or $75/100 pes. Films: 
8mm $5, 16mm $10, 35mm $50. Ask Jim, 
310-815-9090. 

LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300 . Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031. 770-928-2867 fax & phone. 

100 WATT 70 volt transformer, new in box. 
Perfect for multi-speaker sound system. $20 
each. Dave 414-272-0781. 

NAIT NVPS-10 night vision scope. US 2nd 
generation MCP intensifier 50mm, 75mm 
lenses. 2 hard cases. 213-267-4159, leave 
message. 

4 EA. RCA CEO video disc players with over 
250 video titles. $500 for all. 619-434-9701. 

ARGON LASER. Lexel model 85 water 
cooled argon laser. Rated at 1 + watt multiline 
output. Head and 220VAC single phase 
power supply. Low hours. Excellent condition 
except for broken plasma tube. $1 ,500. Call 
Jeff Wyrick at Laser Surplus, Inc., 423-457-
5082. 

WANTED: 5-VHS stereo video camera. Fred 
619-434-9701. 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 

SONY BETAMAX VCRs industrial & con­
sumer SLO series $20-$100. Some working 
xlnt & some as-is. Ask Jim, 310-815-9090. 

CABLE TV 

SA 8550/55 , SA 8570, SA 8580/6B, SA 
8580nB, SA 8590/11B. $14, min. 10. Call1-
800-831-2050. 

NOTCH FIL TEAS positives and negatives 
available for all channels . $10 each with 
quantity discounts to $5.46 each. QB Video, 
1-800-249-3025. 

STOP HEREI GBC is now in the cable busi­
ness! Introductory blowout sale prices on test 
aids, converters and pans! One and two 
piece set-ups and more! Your one-stop 
source! For more information and availability, 
phone 312-213-7023. 

TEST KIT BLOW OUT AND CLEARANCE 
SALE. All types of compatible test kits at 
low, low prices. Z-TAC converters and parts. 
Remote Controls as low as $1 each. Call 
407-676-2530. NO FLORIDA SALES. 

ER1400 PROGRAMMER schematics, 
instructions, Scientific Atlanta EPROM mas­
ter file, operating software. Why buy when 
you can build for a few dollars? $20 money 
order. Ponderosa Company, 3624 Citadel 
Drive North #330, Colorado Springs, CO 
80909. 

CABLE UNSCRAMBLED. Everything you 
want to know about Cable, but are afraid to 
ask. $10. VISNMC/AMEX. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. 504-
482-3017. 

CABLE HACKERS! Program your own! 
Complete set of master files for Scientific 
Atlanta , Jerrold, Tocom, Pioneer, Zenith, and 
Starcom 7! Wow! Blowout Sale. Only $150! 
With complete instructions! Send to: Bates, 
733 N. Wells, Chicago, IL 60610. 312-213-
7023. 



SA3B SERVICE MANUAL, schematics, 
waveforms, troubleshooting, voltage read­
ings, bound booklet, $1 0; SA "drop field" 
secrets and modifications $15, only money 
orders. Ponderosa, 3624 Citadel Drive North 
#330, Colorado Springs, CO 80909. 

FREE PAY TV, NEED MONEY? Learn how 
to make money descrambling pay TV like the 
pros. You can make up to $20,000 a month. 
Anyone can do it almost anywhere in the U.S. 
No electronics background needed. Order the 
NEW BOOK, Pay TV-The Inside Scoop. 
Send $9.95 to AN Publishers, 16281 S.F. 
Mission Blvd. #407-N, Granada Hills, CA 
91344. 

NEWI "PROGRAMMABLE" PIONEER 
TEST MODE ACTIVATOR ALLOWS USER 
TO PROGRAM ANY SERIAL NUMBER 
INST ANTL VI THIS PRODUCT IS SOLD 
FOR TEST PURPOSES ONLY. $199, PLUS 
SHIPPING AND COD. CALL KEN ERNY 
ELECTRONICS, 24 HR ORDER AND 
INFORMATION LINE. 516-389-3536. 

TEST KIT BLOW OUT AND CLEARANCE 
SALE. All types of compatible test kits at 
low, low prices. Z-TAC converters and parts. 
Remote Controls as low as $1 each. Call 
407-676-2530. NO FLORIDA SALES. 

FTB, TVT, Panasonic combo, $135. Test 
mode devices for BA-51XX, BA-61XX $30 
ea. BA-63XX $35 ea. Call Vinn at: 1-800-484-
7250 then dial 7525. 

EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all In one! Buy wholesale factory­
direct, no middleman. Let others get fined 
+ zapped Instead. Protect your cable box 
nowi100'Yo COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! Send $15 ppd. (2+ only 
$10): BRINKER ENGINEERING LABS, Box 
348-A, Ellaville, GA 31806-0348. 

CABLE DESCRAMBLERI Built with 7 
RADIO SHACK parts costing UNDER $121 
Instructions $8: F.A.S.T., Box 369-VN9, Pt. 
Salerno, FL 34992-0369. 

NOVA VISION 5700 one piece converter, on­
screen display $225 each any quantity. QB 
Video, 1-800-249-3025. 

WANTED: GENUINE UNMODIFIED JER­
ROLD OCR 4000 music choice with Meistro 
remote must be turned on with music and 
simulcast. No calls please if not the above 
equipment. Phone 609-646-3993. 

OAK AUTOMATIC on/off switching assem­
bled boards, for RKDM/KDM-400 equipment, 
$25, add $3 shipping, money order only. 
Ponderosa, 3624 Citadel Drive North #330, 
Colorado Springs, CO 80909. 

"DESCRAMBLER SCHEMATICS 
REVEALED." A powerful guide to descram­
bling schemes. $10. VISAIMC/ AMEX. ELEC­
TROMAN, Box 24474, New Orleans, LA 
70184. 504-482-3017. 

ZENITH CONVERTERS Model ST4010 
video-in/video-out pan type converter $25 
each. Limited quantity available. Call 407-
876-2530. NO FLORIDA SALES. 

PIONEER UNITS 5XXX-63XXX units. Call for 
prices. E2-E5 test aids for 5XXX-61XX $30 
ea. 63XX-67XX test aids with # $35 ea. All no 
E4. New Watch Dog, no switches, auto map 
$35 ea. E2-Writer $50. RF transmitter tor Pio 
$150. Pio box repairs. SA-40 pin ++ 8570-
8600 $34 ea. Other test aids $20-$35 ea. for 
compatible boxes. Call216-428-6910. 

BUYING SCIENTIFIC Atlanta 8600, 8580, 
8550, 8500. Software available. SA, Pioneer. 
Will program your 8550, 8500 EPROMS for 
$7.50. Cable security key gets passed collars 
$25. Add $5 shipping. No TX sales. Send 
postal money order to: K. Perry, PO Box 816, 
Leander, TX 78646-0816. Phone: 512-259-
4nO. 

ModellOIO Synthesized 

Sweep/Function Generator $395 

0 DC to 12 MHz (opt. 2) o .005 Hz min. step 
size 

0 AM and FM modulation using internal 
synthesized modulation source 

0 Log or linear frequency sweeping with 
calibrated markers 

0 ~from 25 nsto 100 sec. User can 
specify independent repetition frequency 

0 Sine or square Burst mode (I to 65535 
pulses per burst) o Internal synthesized 
burst rate generator 

0 Triangle & Sawtooth CW or triggered 

0 Options available: ±2 ppm accuracy, 
RS-232 interface with Windows!DOS 
software, Labview VI coming soon, 
OEM boards available 

0 Aoolications: Hobbyist, Technician, 
Engineer, Education, Circuit design lab, 
Electronics or Biomedical research 

PWI/MobileFax 
2533 North Carson St. Suite 1956 

Carson City, NV 89706 

(800) 910-4099 FAX (805)379°9447 

0151 lko .. -:11 
Don'tlAo-""'""WIINiultf 

Write In 126 on Reader Service Card. 

Learn 
MICROCONTROLLERS 
EMBEDDED SYSTEMS 
and PROGRAMMING 
with the New AES·1 0 
The AESOI 0 ... a complete 
learning system, 
a complete 
embedded control 
system. Extensive 
manuals guide you 
through your 8051 
development project. 
Assembly, BASIC, and C 
programmable. All hardware 
details, complete schematics. Learn to program the 
LCD, keypad, digital and analog 1/0s . The entire board 
is software reconfigurable for your applications. 
Everything you need, nothing extra required. 

80C32 Computer/M1crocontroller board w1th : 

• 32K Byte ROM , 32K Byte RAM • 2 by 16 
Liquid Crystal Display • 4 by 5 Keypad • Two 
serial ports • 5 interrupt sources • 3 timers 
• ND, D/A, PWM and digital 110 • Built in 
Logic Probe • Power supply (can also be battery 
operated) • Extended Intel BASIC and AES 
Monitor in ROM • RS0232 cable to connect to 
PC for programming • 8051/52 DOS Cross 
Assembler • Program disks with well 
documented examples • User's Manual, 
Language Manual, and Text (over 400 pages). 

AES-10 $285 
Money Back 
Guarantee 

CALL 
1-800-730-3232 

Free Info Pack 
M/C Visa 

7 I 4 - 550°8094 
Fax 7 I 4 - 550-994 I 

970 We~t 171h Street. San1a Ana. Californta 92706. USA 

DIGITAL STORAGE 

OSCILLOSCOPE 
WITH SPECTRUM 

ANALYZER, DVM, FREQ. 

COUNTER, AND DATA 

LOGGER 

INCLUDES SOFTWARE & INSTRUCTIONS. 

ALLISON 0-SCOPE 
MODULES CONVERT 

PC'S INTO 
MULTIPURPOSE TEST 

AND MEASURING 
INSTRUMENTS 

: : :e:l 

I; fHI ~·· ' ·· ~··tT rt rH1· rt- it' . ...... .. .... 
r-"' ····t···· ....... : .......... ~ .... .... I ~ 

. "" r- -o·--·-··-0 ;-···· 1/J .. 

Screen 

Capture 

of 

Sine Wave 

Spectrum 

of 

Captured 

Sine Wave 

FEATURES: 
ASSEMBLED AND TESTED••••••••••••••••••• $169. • SMALL & PORTABLE 
ENHANCED SOFTWARE••••••••••••••••••••• $ 20. • USES PRINTER PORT 
KIT (WITHOUT CASE)• • • ••••••••• • •••••••••• $129. • USES STD. PROBES 
SHIPPING•••••••••••••••••• $7.50 (2ND DAY $11.50) • DC TO 50 KHz 
TO ORDER: SEND CREDIT CARD INFO., M.O., OR CHECK. • 10 v/dlv. TO SO mv/dlv. 

OR YOU MAY CALL 1-800-980-9806 • MADE IN U.S.A. 

ALLISON TECHNOLOGY 
CORPORATION 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 1-713-777-0401 FAX: 1-713-7774746 

BBS: 1-713-7774753 

• SAME DAY SHIPPING 

OPTIONS: 
• PROBE SETS 
• EXTERNAL TRIGGER 
• DUAL TRACE 
• BATTERY PACK 

Metric 800-432-3424 
Equipment Sales, Inc. Fax: 415-341-8874 

E-mail: metricsale@aol.com 

~C~T • BUY I Slll 
. 

• \ 

I I ' 
. ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 

Test & Measuretnent Instrutnents 

Over 7000 Models • &·Month Warranty 
Save 30·90% • S·Day Free Trial 

Write In 86 on Reader Service Card. Nuts & Volts Magazine/February 1996 67 



OSCILLOSCOPES & ACCESSORIES 

TO 100MHz 
TEK 5«0 50 MHz4·Trace Oscilloscope System, w/(2)5A48, 5842 .. ... $650.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier ................. ......... .. $350.00 
TEK 7853A 100 MHz Dual lime Base ................................................. $175.00 
TEK SC502 15 MHz Dual Trace Oscilloscope, TMSOO series ... ........... $375.00 

ABOVE 100 MHz 
TEK 475 200 MHz Dual Trace Oscilloscope ........................................ $850.00 
TEK 485 350 MHz Dual Chamel Osciloscope ................................ R'1 00.00 
TEK 71041 GHz Oscilloscope, with 7A29, 7A2~04. 7B10, 7B15 .... ,000.00 
TEK 7854 400 MHz Waveform Processing Oscilloscope frame ....... 1 250.00 
TEK 7904 500 MHZ 4-slot frame .......................................................... SS00.00 
TEK 7904 500 MHz System, with 7A24, 7A26, 7B92A ..................... $1,000.00 
TEK 7904 500 MHz System, with 7A24, 7A26, 7880,7685 ............. $1.z000.00 
TEK 7A 19 600 MHz Single ChanneiAmpl~ier ...................................... :) 175.00 
TEK 7A24400 MHZ Dual Trace Amplifier ........ ........................ ........... $350.00 
TEK 7A26 200 MHz Dual Trace Amplifier ..................................... , ...... $175.00 
TEK 7A291 GHz Singie ChameiAmpl~ier ............................. ............. $550.00 
TEK 78151 GHz Delaying Time Base ....................... ... ....................... $450.00 
TEK 7B80 400 MHz Delayed lime Base ............................................. $175.00 
TEK 7885 400 MHz Defta Delaying Time Base ................................... $200.00 
TEK 7892A 500 MHz Duallime Base ..................... ..................... ....... $350.00 

STORAGE 
TEl< 7834 400 MHz Storage ........................................................... $1,250.00 

OscHioscope, w/7A24,7A26,7B80,7B85 
TEK SC50310 MHz Dual Trace Storage ... .................................. .... ... $700.00 

Oscilloscope, TMSOO series 

SAMPUNG 

i~~ ~n =~~~ ~v!~P"u~·ii' :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: mg:gg 
TEK R790317S11m111S-412 GHz ................................................. $1,750.00 

Sampling Osciloscope System 
TEK S-4 14 GHz Sampling Head ......................................................... $500.00 

PROBES 
TEK 11 01 Accessory Power Supply, for FET probes ............................ =50.00 
TEK P6201 900MHz 1X/10X/100X FET Probe ............ ........................ .00 
TEl< P6202A 500 MHz 10X FET Probe ................................................ 25.00 
TEK P6205 750 MHz 10X FET Probe, for .................. ................. ........ $275.00 

TDS/DSAICSA/11000 series 

CAUBRATION 
TEK CG551 APITM506A Oscilloscope ............................................. $3,500.00 

CaHbrator, with pulse head & power module 

WAVEFORM GENERATORS 

FUNCTION 
HP 3310A 5 MHz Function Generator ...... .... ........................................ $325.00 
HP 331 OB 5 MHz Function Generator, ................................................. $425.00 

monocycle & var.phase trigger 
HP3312A 13 MHz Function Generator, sweep, AM, FM ...................... $850.00 
HP 8015A 50 MHz Dual Output Pulse Generator ................................. $650.00 
TEK 00501 Digital Delay & Burst Gen., ............................................. $375.00 

for function & pulse gen's 
TEK FG502 11 MHz Function Generator, TM500 series ...................... ~~25.00 
TEK FG504 40 MHz Function Generator, TMSOO series ...................... 75.00 
TEK RG501 Ramp Generator, TMSOO series ....................................... 225.00 
WAVETEK 148A 20 MHz Function Generator, .................................... $750.00 

AMIFMIPM modulation 
WAVETEK 188 4 MHz Sweep/Function Generator, 20 Vp-p ................ $275.00 

PULSE 
HP 214B 10 MHz Pulse Generator, .................................................. $1,950.00 

50 V/50 Ohms, auto duty cycle 
HP 8005B 20 MHz Dual Output Pulse Generator ................................. ~-00 
HP 8007B 1 00 MHz Pulse Generator .................................................. .00 
HP8013B 50 MHz Dual Output Pulse Generator, 3.5 nS fixedTr ........ .00 
HP 8015A·002 50 MHZ Dual Output ..... .................. ........................ .... $750.00 

Pulse Generator, burst mode option ' 
HP 8080A/81A/82A/83A300 MHzWord Generator ............. ......... ...... . =·00 
HP 8080A/91A/92A/93A 1 GHz Single Chamel Pulse Generator . ....... 950.00 
HP BOBOA/91 A/93A 1 GHz Clock Generator ................................. ....... .00 
HP 8082A 250 MHz Dual Output Pulse Generator ........................... $1 ,400.00 
PHILIPSPM5785B 125MHz .......................................................... $1,100.00 

Dual Output Pulse Gen., burst mode, 1 nSTr 
TEK PG501 50 MHz Pulse Generator, TM500 series .......... ................. ;·00 
TEK PG502 250 MHz Pulse Generator, Tr<1 nS, TMSOO series ........... 700.00 
WAVETEK 801 50 MHz Pulse Generator ............ ................................. 50.00 

PROGRAMMABLE 

~:=~~~~~~r:,o~~.n~r-at_~: .. ~ .~~-~~-~-1 .. ~~~ .::::::::::: ~~:~:gg 
1 uHz-21 MHz, 40Vout 1 uHz-1 MHZ 

HP 8160A50 MHz Programmable Pulse Generator, HPIB .............. $2,500.00 
HP 8165A Programmable S~gnal Source, 1 mHz-50 MHz ....... ... .. ... $2,600.00 
TEKAWG5102Arb.Wavefonn Gen.,20 MS/s, ... ......................... .. ... $1,400.00 

12 bits,50ppm synthesis <1 MHz 
TEKAWG5105Arbitrary Waveform Generator, 50 MS/s, 12 bits ...... $1,700.00 
TEKAWG5105-opt02ArbitraryWaveform ........... ........... ............... $2,200.00 

Generator, dual chamel option 
TEK PFG5505 Programmable 12 MHz ............................................. .. $900.00 

Pulse/Function Generator 
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WE BUY AND SELL 
Inquiries 303-438-9662 • Fax 303-438-9685 

Orders only 800-538-1493 

530 Compton St., Unit #C, Broomfield, Colorado 80020 

SORENSON OCR 300-BA 300 Val ........... .. ... ................................. ... $950.00 
8 A CV ICC Power Supply, 2081230 VAC ~ne 

~:~~~1 ~~:~:u:~ at·~-~-~~:.~.~-~~:~~-~~~::.~~--~-~-~.::: ~~~:gg 
Q-20 V, 2 mV res., 400 mA, TM500 series 

VOLTAGE & CURRENT 

VOLTMETERS 
HP 3456A 6·112 Digit Voltmeter ........................................................... $850.00 
SOLARTRON 7150 5·112 digit Munirneter, GPIB ... .............................. $450.00 

CAUBRATION 
FLUKE 332BIAF DC Vottage Calibrator, ...................... ....................... $675.00 

MULTIPLE OUTPUT 
HP 6227B Dual 25 Vat 2A CV/CC Power Supply, tracking ................. $650.00 
HP 6253A Dual Output 20 V 3ACV/CC Power Supply ............. ........... $500.00 
HP 6255A Dual Output 40 V 1.5A CV/CC Power Supply ..... ........... ..... $500.00 

0·1111 V,O·SOmA, ?'decades 
FLUKE 343A DC Vohage Calibrator, ............................................... $1,375.00 

0·1100V, 7 decades, 20 ppm ace. 
FLUKE 515APortable Calibrator, ......... ................. ... ...................... $1,700.00 

DC/AC/Ohms,line & battery power 
HP 11049AACThennal Converter, 3 V, 20 Hz-100 MHz •.................... $175.00 

MISCELLANEOUS 
HP 59501 A HPIB Isolated DAC/Power Supply Programmer ................ =75.00 
HP 6824A Bipolar Power Supply/Amplifier, to 50 V, 1 A ................. ...... .00 
HP 6827 A Bipolar Power Supply/Amplifier, to 100 V, 500 mA .............. .00 
KEPCOBOP·10Q-4M 100 V, 4AFour ............................................ $1,000.00 

VALHALLA 2703AC Volt Std., .............................. .... ...................... $2,500.00 
Q-120V/10 Hz-100 kHz;12Q-1200V/10 Hz·1 kHz 

Quadrant Bipolar Supply I Amplifier 
KEPCO BOP·36-5M Bipolar OpAmp/Power Supply, to 36 V, SA ......... $550.00 

VOLTAGE SOURCES 
HP 6114A Precision Dual Range ......................................................... $875.00 TIME & FREQUENCY 

Power Supply, 20V 2A/40 V 1 A 
HP6115APrecision Dual Range ........................................................ $875.00 

Power Supply, 50V O.BA/1 OOV 0.4A UNIVERSAL COUNTERS 
HP 5314A 100 MHz/1 00 nS Universal Counter ...................... ............. $225.00 

CURRENT METERS & SOURCES 
DRANETZ 656A /(3)TR2019A Current Demand .............................. $5,000.00 

Analyzer, w/(3) current probes 300A max. 
HP 6177C DC Current Source, to SOV, SCOmA .................................... ~m·OO 
HP6181CDCCurrentSource, to 100V, 250mA ................................ 75.00 
HP6186C OCCurrent Source , to300V, 100mA .................................. 750.00 
KEITHLEY 414A Picoammeter, 0.1 nA·1 0 mA .......... ........................... 25.00 

HP 5315A 100 MHz/1 00 nS Reciprocal Counter, high res. audio ..... .... $550.00 
HP 5315A.()()1 100 MHz/100 nS Universal ...................... .......... ...... .... $650.00 

Counter, TCXO reference 
HP5316A·003100MHz/100nS ... .................. ................................ . $1,000.00 

Universal Counter, HPIB, 1.0 GHz C-chan. 
HP 5335A 200 MHz Universal/ Statistical Counter .......................... $1,500.00 
HP 53706-001100 MHz Univ .............. ... ................. ....................... $2,250.00 

KEITHLEY 642 Electrometer ............ .......... ..................................... $3,900.00 
LEEDS & NORTHRUP 4360 .............................................................. $650.00 

Time lnt Counter, 20 pS single shot,OCXO 
HP E1420A·010,030 VXI card 200 MHz/2 nS .............. ...................... $900.00 

Precision Current Shunts, 15·500Amp 
TEK CT-5 High Current Transformer for P6021/A6302, to 1 OOOA ......... $650.00 
VALHALLA 2575AACIDC Active Current Shun I, ....... ...... ................ $1 ,000.00 

20mA·100A, DC·10 kHz 

Univ. Counter,TCXO& 2.5 GHz C-ch 
PHILIPS PM66541056120 MHz/2 nS Programmable ......................... $950.00 

High Res. Counter, OCXO,GPIB 
TEK 7015 225 MHz Universal Countermmer, 7000 series .................. $275.00 
TEK DC5004 Programmable 100 MHz/100nS .................................... $350.00 

IMPEDANCE & COMPONENT TEST 
Countermmer, TMSOOO series 

TEK DC5009 Programmable 135 MHz Univ ....................................... $600.00 
Countermmer, TMSOOO series 

LC.R 
BOONTON 62AD 1 MHz Inductance Meter, 2·2000 uH ....................... $700.00 
E.S.I. 296V4·112 Digit LCR Bridge, 120Hz & 1kHz ........ ....... ............. $850.00 
HP4261A3-112 digit LCR Meter, 120 Hz/1 kHz ............................... $1,100.00 
HP 4262A·003,004 3-112 digit LCR Meter, ....................................... $2,000.00 

120 Hz/1 kHz/10kHz, HPIB 
HP4271B·101/16022A 1 MHz LCR Meter, ......................................... $900.00 

TEK DC501 0 350 MHz/3.125 nS Univ. Counter, TMSOOO series .. .... $1..1~.00 
TEK DC503A 125 MHz Universal Countermmer, TM500 series .......... ~.00 
TEK DC509 135 MHZ High Resolution .... ........... ............. ....... .......... .. $550.00 

Universal Countermmer, TMSOO 
TEK DC51 0 350 MHz/3.125 nS Universal Counter, TMSOO series ....... $750.00 

FREQUENCY COUNTERS 
FLUKE 7220A-opt 1111.3 GHz Communications ............................... $650.00 

1 0 pF-1 0 nF/1·1000 uH, HPIB,w/fixture 

STANDARDS 
E.S.I. R5-925 ~Decade Resistor, 0.01 otvn-1.2 Megohm ............... $'1.!600.00 
E.S.I. SR101 0 Resistance Transfer Standards, 1 ohm-1 00 K/step ....... ;a.700.00 
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire ...... $2 750.00 
GR 140~SERIES Standard Mica Capacitors, 0.05% accuracy ............ $150.00 
GR 14135-Decade Precision Capacitor, Q-1.1110 uF, 1 pF res. ....... $1 375.00 
GR 1432-N !>-Decade Resistor, to 11,111 ohms,0.1 ohm res ............... S275.00 
GR 1432-U 4·Decade Resistor, Q-111 .1 0 ohms, 0.01 ohm resolution ... =25.00 
GR 1433-X 6-Decade Resistor, to 111,111.0 ohms, 0.1 otvn res........... 50.00 
GR 1434-G 7-Decade Resistor, Q-1,111 ,111.0otvns, 0.1 otvn res. ....... .00 

HI & LO RESISTANCE 
GR 1666 DC Resistance Bridge, 1 micr~ohm ·100kilohms ............... $750.00 
HP 4328A·001 Miliotvneter, 0.001·100 ohms f.s., battery option ..... $1 ,350.00 
VALHALLA4150·ATC4-112digit ....... .............................................. $1,000.00 

Ohmmeter, 20 milliohms-2 kilohms, 4-wire 

CURVE TRACERS 
TEK 576 Curve Tracer, with standard test fiXIure ...................... .... ... $2,350.00 
TEK 57701/177 Storage Curve Tracer, with standard test fixture ..... $2 250.00 
TEK 7CT1 N Curve Tracer, to 0.5W, 7000 series .................................. $400.00 

Counter, TCXOoption 
HP 5305BI5300B-0011 .3 GHz ........................................................... $450.00 

Counter Package w/TCXO ref., high res. audio 
HP 5340A-001,011 1 B GHz Frequency Counter, ..............•.............. $1 ,900.00 

OCXO reference, HPIB 
HP 5340A-005,011 23 GHz Frequency Counter, HPIB ............... ...... $2,000.00 
HP 5342A 18GHz Frequency Counter ............................................ $2,350.00 
HP 5342A·001,01118 GHz Frequency Counter, OCXO, HPIB ........ $2,750.00 
HP 5342A-003,011 18 GHz Freq.Counter, ...................................... $2,750.00 

+22 dBm,·20 dBm dynamic range,HPIB 
HP 5342A·01,04,05,11 24 GHz Frequency Counter, ....................... $3,900.00 

OCXO, DAC, and HPIB 
HP 5345A/5355A/5356A-06 Pulse/CW Frequency .......................... $3,500.00 

Counter, 0.4·18.0 GHz, HPIB 
HP 5361A·006 20 GHz Pulsed/CW Frequency ............. ................... $6,750.00 

Counter, 10 Watt protection 
HP 5382A 225 MHz Frequency Counter .............................................. $200.00 
SYSTRON·DONNER 6054B 24 GHz Frequency Counter ............... $1 ,875.00 
SYSTRON-DONNER 6245A·opl12 t 8 GHz ................................... $1 ,500.00 

Frequency Counter, OCXO option 
TEK 7014 525 MHz Frequency Counter, 7000 series .......................... $175.00 
TEK DC504 80 MHz Frequency Counter ..................... ........... ... .......... $125.00 

T.D.R. 
TEK 1503·opt04 Time Domain Reflectometer, ............................... $2,000.00 

D-50,000 feet,chart recorder 

STANDARDS 
HP 1 05A Quartz Oscillator, 0.1/1 .0/5.0 MHz .............. ................. ....... $750.00 
HP5087A·031 DistributionAmp. , .................................................... $1,800.00 

0.1/1 .0/5.0 MHz x 4 channels each 
HP 5359A Time Synthesizer, pulse ... ............... .......... ...................... $2,000.00 

POWER SUPPLIES width 5 n5-160 mS, ~tter<200pS 

SINGLE OUTPUT AUDIO & BASEBAND 

~: ~~::~:::gii~g ~:;;;.~r>~J~~·.:~.~~-~-~-~-~~-~~-~~:~.::::: ~~:888:gg SPECTRUMANALY.ZERS 
lo 20 V /120A/1000 W max., HPIB 

HP6038AAutoranging Supply, to 60 V /10A/200 W max., HPIB .. $1 600.00 
HP6201B20Vat 1.5ACV/CC Power Supply ..................................... 200.00 
HP 6207B 160 Vat 200 mA CV/CC Power Supply ........................ ...... .00 
HP622BB Duai50V at 1 ACV/CC Power Supply, tracking...... .... ....... .00 
HP 6260B-02710V at 100A CV/CC Power Supply .............................. 75.00 
HP 6261 B-027 20 Vat SOA CV/CC Power Supply .......................... .... 75.00 
HP 6263B 20 Vat 10ACV/CC Power Supply .... ................................ .00 
HP 6266B 40 Vat 5ACV/CC Power Supply ....................................... .00 
HP6267B40Vat tOACV/CCPowerSupply ..................................... 50.00 
HP 62686 40 Vat 30ACV/CC Power Supply ..................................... .00 
HP 6299A 100 Vat 750 mA CV/CC Power Supply .............................. 250.00 
HP 6384A4.0·5.5 Vat 8ACV/CL Power Supply ................................ $175.00 
HP6439B60Vat 15ACV/CC Power Supply ..................................... ~-00 
HP 6448B 600 Vat 1.5 A CV/CC Power Supply................................... .00 
KEITHLEY 240A HV Power Supply, Q-1200 V, Q-10 mA, CV/CL .......... 250.00 
SORENSON DCA 110.45T 110 V at45ACV/CC Power Supply ..... $2,200.00 

HP 3581AWaveAnalyzer, 15Hz-50 kHz ..................... .. ........... ........... $850.00 
HP 3582A Dual Channel FFT Spectrum Analyzer, ........................... $2,500.00 

25.6 kHz, HPIB 
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz, 50 & 75 otvns ... $1 200.00 
HP 8556A LF Section, 20Hz-300kHz ..... ................ ...................... ...... SS00.00 

DISTORTIONANALY.ZERS 
HP 334A Distortion Analyzer, 5Hz-600kHz, ·60 dB, auto nulling ......... $550.00 
HP 339A Distortion Analyzer, built-in low distortion osc ... ....... ..... ..... $2,400.00 
HP 8903AAudooAnalyzer, 20Hz-100kHz, THO, SINAD, SIN ......... $2,750.00 
TEK DA4084 Programmable Distortion ............. ............. ................ $1 ,500.00 

Analyzer, 0.0025% THO, w/frame 

RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz·20 MHz ...... ~700.00 
HP 3400A RMS Voltmeter, 10 Hz-10 MHz ................ ............. .... ... ....... 250.00 
HP 400FLAC Voltmeter, 100 uV-300 V f.s., 20 Hz-4 MHz .. ........ .......... 200.00 

Write In 141 on Reader Service Card. 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION • -TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS 

OSCILLATORS 
R.UKE 6011A Synthesized Generator, ........... ... ................. ....... ...... $1,200.00 

10Hz-11 MHz,10Hzres. 
HP 2040 Oscillator, 5 Hz-1 .2 MHz, 5 VRMS, ................ .. .................... $200.00 

80 dB step attenuator 

~~ ~~~~~~=:.~~eH~1~~~~·-~-~~~-~~.' .. ~.~-~~~--~~:.::: f~:88 
ROCKLAND 5100 Synthesizer, 1 mHz-1 .999999999 MHz ................... $400.00 
TEK SG502 Sine/Square Osc., 5 Hz-500 kHz, ............. .. ..................... $350.00 

70dB step atten.,TMSOO 

FILTERS, MISCELLANEOUS 
HP 3575A-Q02 Phase-Gain Meter, 1 Hz-13 MHz, dual display ............. $900.00 
KROHN-HITE 3202/3202R Dual ................................. ...................... $600.00 

High-Pass/Low-Pass Filter, 20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HPA.P Filter, ........ .......... ......................... $1,100.00 

0.001 Hz-99.9 kHz, 48 dB/octave 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .......... $575.00 

RF & MICROWAVE 

SPECTRUMANALY.ZERS 
HP 11970AWR28 Harmonic Mixer, 26.~0 GHz ........................ .... ~1,100.00 
HP11970KWR42HarmonicMi~er,18.Q-26.5GHz ......... .......... ...... 1,100.00 
HP 119700 WR22 HarmoniC M1xer, 33-50 GHz ............... ... ............. 1,400.00 
HP 11970U WR19 Harmonic Mixer, 40-60 GHz ............................... n,400.00 
HP 11971A WR28 Harmonic Mixer, 26.~0.0 GHz, for 85698 ....... . 1,100.00 
HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 8569B ........ 1,100.00 
HP5371AModulationOomainAnalyzer, 125mHz-500MHz ........... !900.00 
HP 8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz ....... .00 
HP 8443A Tracking Generator, for 85538, LED display.............. .......... 700.00 
HP 84«A Tracking Generator, 0.1-1300 MHz, for 8554B ............. ....... .00 
HP 8444A.059Tracking Generator, ................................................ $1 ,500.00 

0.5-1500 MHz, for 8554 ,8568,etc. 
HP 8«58 Preselector, 1.8-18.0 GHz, for HP 8555A ............................ ~-00 
HP8552BIFSection .................................................................. ......... 750.00 
HP8553BRF Section, 1 kHz-110 MHz ................................................ .00 
HP 8554B RF Section, 0.1-1250 MHz .................................. ................ .00 
HP 8554B/8552B/141TSpectrumAnalyzer, ......... ....................... .... $2,000.00 

100 kHz-1250 MHz, 100Hz resolution 
HP8555ARF Section,0.01-18GHz .............. ..................... ................. $950.00 
HP 8555A/8552B/141T Spectrum Analyzer System, .................. ...... $2,250.00 

10 MHz-18 GHz, 100Hz res. 
HP 8555A/8552B/8«51141 As above,w/1.6-18 GHz ....................... $3,000.00 

Preselector, opl003 freq.display 
HP 85588/181 TR Spectrum Analyzer, ............................................ $2,250.00 

0.1-1500 MHz, 1 kHz res., w/display 

i~~~~sr,:=~~-r: -~~-~~-~~-~:.~.~~-~ ... ~.~-~-r-~-~::.~:.~~ .. :: fl:~:88 
100 kHz-1 .8 GHz, 300Hz min.res.,w/disptay 

TEK 7L 1817603 Spectrum Analyzer, .............................. .......... ........ $3,400.00 
1.5-18.0GHz, 30Hz res., w/disptay 

TEKTR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 ......... $1,750.00 

NETWORKANALY.ZERS 
rlP 11590ABias Network, 1.0-12.4 GHz, N(f/1) .................................... $375.00 
fjP 11590A-oD1 Bias Network, 1.0-18.0 GHz,APC7 ............... ....... ...... $450.00 
HP 11665B Modulator, 0.15-18.0 GHz, for use wtth 875516/7 ............... $375.00 
HP 8407A/8412A/8601ANetworkAnalyzer, .................. .................. $1,250.00 

100 kHz-110 MHz, wtth sweep generator 
HP 85021 A Directional Bridge, .. ........ L ................................ . ......... $1,200.00 

0.01-18.0 GHz,APC7, for87551&'7 
HP 85027E Directional Bridge, 10 MHz-26.5 GHz, for 8757 series .. $2,000.00 
HP 850500 APC7 Calibration Ktt, for 8510 series ............................ $1, Jgg·38 
HP 8505A-oo518503A NetworkAn., .................... ............. ............... $5, . 

0.5-1300 MHz, w/S-Parameter & phase lock 
HP 8755C/(3) 11664AI181T Scalar NetworkAn. . ... . . . . .... ... .... ... .... ... . $1,750.00 

w/3 detectors, 10 MHz-18 GHz & frame 
HP 8756A/(3)11664A Scalar NetworkAnalyzer, .............................. $3,750.00 

w/(3) detectors, 0. 01-18 GHz 
NARDA 7000A/7202f1206 Microwave Multimeter ......... .................. $1,950.00 

System: scalar analysis 0.1-18 GHz 
WILTRON 560/3x-7S50 Scalar Network ........................ ........... ..... $2,000.00 

Analyzer, w/3 detectors, 0. 01-18.5 GHz 
WILTRON 6401G50/E(2)/7B50(2) NetworkAn., ......... ... ................. .. $1,675.00 

w/1 -1500 MHzsoun;e, (2) log amp, (2) det 

SIGNAL GENERATORS 
R.UKE 6060AIAN Synthesized Signal Gen., .................................. $2,000.00 

10kHz-520MHz,10Hzres,GPIB 
R.UKE 60608-488 Synlh. Signal Gen., ........................................... $3,750.00 

10 kHz-1050 MHz, 10Hz res., GPIB 
GIGATRONICS 600'1 D-18, opt06 Synthesized Source, ........ ......... $3,000.00 

1Q-18GHz, 1 MHz res., OCXO, GPIB 
GIGATRONICS605/0.01-8.0,opl3 .. ............................................. . $3,000.00 

Synthesized Source, 10 MHz-8 GHz, 1 kHz res., GPIB 
GIGATRONICS 875150 Levelled Multiplier, ...... ............................... $3,500.00 

x4, 50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875186 Levelled Multiplier, ..................................... $7,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 91 Or'12-18,opt6, 14,16 Synthesized ......................... $3,500.00 

Source/Sweeper, 12-18 GHz, 1Hz res., OCXO 
HP85100VFrequencyMult , ........•............................................ ... .. $4,250.00 

1Q-15GHz in /SQ-75 GHzout >OdBm 
HP 86408 Signal Generator, 0.5-512 MHz, AM, FM .................. ...... $1,500.00 
HP 86408-001 ,002,003 Signal Gen., ...................................... .... .... $2,750.00 

0.5-1024 MHz,AM, FM, var. audio osc. 
HP 8654ASignal Generator, 1 D-520 MHz, ........................................... $625.00 

calibrated AM & uncal. FM 
HP 8660C/86602BI86 Synthesized ............................... .......... $2,750.00 

Signal Generator, 1-1300 MHz,AM, FM 
HP 8660C186603A/86633B Synth. Sig. Gen., .................................. $4,500.00 

1-2600 ~Hz, AM, FM, digttal sweep 
000 00 HP 86838 S~gnal Generator, .............................. .............................. $5, · 

2.3-6.5 GHz,AM, WBFM, Pulse 

HP 8684B Signal Generator, 5.4-12.5 GHz, .... ....... ... ... .............. .... . $5,000.00 
AM, WBFM, Pulse 

WILTRON 6742A Synthesizer/Sweep Generator, . .. . ............. .. $9,000.00 
18.0-26.5 & 26.5-40.0 GHz 

SWEEP GENERATORS 
GIGATRONICS 90010.05-12, opl3 Synthesized .......... ........... ........ $4,500.00 

Sweep/Sig. Gen., 50 MHz-12 GHz, 1 kHz res. 
HP 8350AI86290B-H08 Programmable .......... ........ .... ........... ... ..... $5,500.00 

Sweep System, 2.0-22.0 GHz, -+<4 dBm lvfd 
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HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ... ....... ... $675.00 
HP 86220A RF Plug-in, 10-1300 MHz, +10 dBrn levelled .............. ..... . $800.00 
HP 86222A-002 RF Plug-in, 10-2400 MHz, ..................................... $1,500.00 

70 dB step anenuator 
00 HP 862228-002 RF Plug-In, 10-2400 MHZ, .................................... $1,750. 

crystal markers, Q-70 dB atten 
HP 862308 RF Plug-in, 1.8-4.2 GHz, + 10 dBm unlevelled ................... $675.00 
HP 86240A RF Plug-in, 2.o-8.4 GHz, + 16 dBm leveled ... ................ $1,000.00 
HP 86240B RF Plug-in, 2.0-8.4 GHz, + 13 dBrn leveled ... .......... ...... $1=000.00 
HP 86241A-001 RF Plug-1n, 3.2-6.5 GHz, +8 dBrn levelled..... ............. .00 
HP 862420-004,008 RF Plug-ln, 5.9-9.0 GHz, + 1 0 dBm leveRed .... .... .00 
HP 86245A RF Plug-in, 5.!H2.4 GHz, + 16 dBrn leveRed ................. $1~1 00.00 
HP 862500 RF Plug~n. 8.0-12.4 GHz, + 1 0 dBm external levelling ...... 50.00 
HP 862500-001 RF Plug~n . 8.0-12.4 GHz, + 10 dBm levelled .... ......... 700.00 
HP 86260A RF Plug~n. 12.0-18.0 GHz, + 1 0 dBm unlevelled ........... 11,000.00 
HP 86260A-H04 RF Plug-in, 1 O.Q-15.0 GHz, + 1 0 dBm unlevelled ... 1,1 00.00 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm !evened... .......... ...... 1,750.00 
HP 86290C RF Plug~n . 2.0-18.6 GHz, + 13 dBrn levelled ................ 2..!~.00 
WAVETEK 1 001ASweep Generator, 0.5-300 MHz .............................. ~50.00 
WAVETEK 2002A SignaVSweep Generator, ... .......... .............. ........ $1,650.00 

1-2500 MHz, + 10 dBrn leveled 
WAVETEK 907 Sweep{Signal Generator, ......................................... $1,000.00 

7.0-11 .0 GHz, 0 dBm levelled 
WAVETEK 954 Signal/Sweep Generator, ...................... .............. .... $1,750.00 

3.7-7.6GHz, +7 dBm unlevelled 
WAVETEK 962 Sweep Generator, 1.0-4.0 GHz, .............. ............. .. $2,000.00 

markers, + 12 dBm unlvtd 
WILTRON 6619A-oo3 Prog. Sweep Gen., ...................................... $1,900.00 
2.D-8.0 GHz, +10 dBm leveled, GPIB 
WILTRON 6637 A-40,02 Sweep Gen.,2.0-18.6 GHz, ....................... $4,500.00 

+ 14 dBm levelled, 70 dB an en. 
WILTRON 6647 A-40,02 Sweep Gen., ............. ..... .......................... $6,500.00 

0.01-18.6 GHz,+14dBm levelled, 70 dBanen. 

POWER METERS 
BOONTON 4200-01 BI-4G Power Meter w/sensor, ............... ..... ..... $1,500.00 

1 MHz-26.5 GHz,-60 to+ 10 dBm,GPIB 
BOONTON 42B/41-4EAnalog Power Meter, ....................................... $650.00 

with 1 MHz-18 GHz sensor 
BOONTON 42B/42A-S3Analog Power Meter, .................................... $375.00 

with 1 MHz-8.4 GHz N(f) sensor 
GENERALMICROWAVE476/4240A ......................................... ........ $375.00 

Power Meter & Sensor, 0.01-18 GHz, -35 to+ 1 0 dBm 
HP 11683A Range Calibrator, for HP 435/6/7/8 .................................... $750.00 
HP432A/478APowerMeter,0.01-10GHz,-20to+10dBmf.s ............ 1!5.00 
HP 432A/8478B Power Meter, 0.01-18 GHz, -20 to+ 10 dBm f.s. ......... .00 
HP432CAutoranging Digital Power Meter, 10 uW-10 mW f.s. ............ 25.00 
HP 435A/8481 A Power Meter, 1 0 MHz-18 GHz, -30 to +20 dBm ... .. $1,000.00 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 to +34 dBm ........ $1,150.00 
HP 435A/8483A Power Meter, 0.1-2000 MHz, ............................... . $1,000.00 

-30 to +20 dBm, 75 ohms 
HP 435A/8484A Power Meter, 10 MHz-18 GHz, -70 to -20 dBm ...... $1,000.00 
HP 436A Digital Power Meter ........................ .................................. $1,200.00 
HP 436A-022 Digital Power Meter, HPIB oplion ............................... S"!.r~-00 
HP K486A WR42 Thermistor Mount, 18.D-26.5 GHz, for 432 series .... ~.00 
HP 08486A Power Sensor, 33.0-50.0 GHz, WR22, for 435/6/7/8 ... .. S"!.r~-00 
HP R486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series .... ~.00 

RF MILL/VOLTMETERS 
RACAL 9303 TAMS Level Meter, ... .................................................... $875.00 

10kHz-2 GHz, -n to+23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 

~:~~g~ ;:~~~~:;~~c;e~: --~~-~:~.~-~~· .. ~<-~~ .. --~~-~~-~-~~ .. :::::::::: ~:88 
10 MHz-18GHz, SMA(m), 15dB ENR 

AMPLIFIER RESEARCH 1W1000Amplifier, ...................................... $650.00 
30dBgain, 1-1000MHz,1 Watt output 

BOONTON 82AD FWAM Modulation Meter, 1().1200 MHz ................. $800.00 
ENI403LAAmptifier, 37 dB gain, 150 kHz-300 MHz, 3 Watts .............. $700.00 
ENI A300Amplifier, 55 dB, 0.3-35.0 MHz, 300 Watts ............ ........... $3=500.00 
HP 11 noA Pulse Modulator, 2·18 GHz, >80 dB on/off ralio ................. 950.00 
HP8«7A-001 OuaiAmpifier,0.1-400MHz ................... .. .............. ..... .00 
HP 8901 B-001 ,003 Modulation Analyzer, 150 kHz-1300 MHz .......... $9,000.00 
HUGHES 1177H01 FOOOTWT Amplifier, .......................................... $1,750.00 

30dB, 2-4 GHz, 10Watts 
HUGHES 1177H02ROOOTWT AmpNfier, ................................. ......... $1,750.00 

30dB,4-8GHz,1 0Watts 
M.P.O. LAB2-1 02D-2AAmplifier, 34 dB, 1.D-2.0 GHz, 2 Watts .......... $1,000.00 
M.P.O. LAB2-714-3AAmpllfier, 34 dB, 0. 7-1.4 GHz, 3 Watts ............ $1..!~.00 
MARCONITF2304AWFM Modulation Meter, ..................................... ~.00 

16-1000 MHZ, FM dev.1.5-1 50kHz 
MICROWAVE SEMI. CORP. MC5112 Noise Source, ........................... $325.00 

25.5 dB ENR, 1.0-12.4 GHz, N(m), +28 VDC 

COAXIAL & WAVEGUIDE 

ADAM5-RUSSELL 1536-5013 High ..................................................... $50.00 
Power Coaxial Jumper Cable, 5 ft. length, LC(m/m) 

AMERICAN NUCLEONICSAM-432 Cavity ............ ................ ...... ........ $95.00 
Backed SpiraiAntenna,LHC, 2·18 GHz,TNC(f) •NEW' 

BIRD 8325-30 30 dBAnenuator, 500 Watts, DC-500 MHz ................... $325.00 
FXR/MICROLAB S3.02NTriple Stub Tuner, ........................... ........ ...... $90.00 

200-1000 MHz, 100Wattsmax., N(m/1) 

Write In 141 on Reader Service Card. 

GR 874-LTL Constant Impedance .... .. .... .... .. .. ..................................... $450.00 
Trombone Line. 0-44 em, DC-2 GHz 

GR 900-LB Precision Slotted Line, 0.3-8.5 GHz, .... ............................. $450.00 
50 Ohms 0.1% tol. 

GR 900-Q GR900 14mm lnterseries Adapters .......... .......................... $125.00 
HP 11691 D Directional Coupler, 22 dB, 2-18 GHz ............... .... ..... .. .... $500.00 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .................... .. $900.00 
HP 11742A DC Blocking Capacttor, ... ..... ....... ................................. .... $135.00 

0.01-26.5 GHz, APC3.5(mlf) 
HP 33330D Detector, 0.01-33.0 GHz,APC3.5(m)/SMC(f) ......... ......... . $275.00 
HP 7750 Dual Directional Coupler, 20 dB, 450-940 MHz ..................... $275.00 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz .. ................. $275.00 
HP 7nD Dual Directional Coupler, 20 dB, 1.9-4. 1 GHz .. ..... ... .. ........... $275.00 
HP 7780 Dual Oir.Coupler, 20 dB, 1 OD-2000 MHz, N(m/f/1/f) .......... ..... $550.00 
HP 7780-011 Dual Dir.Coupler, 20 dB,) .................... ........... ... ... ......... $400.00 

100-2000 MHz,APC7/N(f/f/l 
HP 84 72A Crystal Detector, ................................................................. S 150.00 

10 MHz-18 GHz, neg. pol., SMA(m) 
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz ....... ... ....... $350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz .......................... .. $500.00 
HP 07520 WR22 Directional Coupler, 20 dB, 33-50 GHz ......... .......... =-00 
HP R422AWR28 Flat Broadband Detector, 26.5-40 GHz ...... .... .......... .00 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz ........ ..................... .00 
HUGHES45342H-1110WR220ual ................................................... $875.00 

Directional Coupler, 10 dB, 33-50 GHz 
KRYTAR 202020016 Directional Del., ................................................. $200.00 

2-20 GHz, SMA(f/m)ISMC(f), 1 0 uV/uW 
WA-COM3-1~300110WA19 Directional .............................. .. ............ $450.00 

Coupler, 10 dB, 40-60 GHz 
MAURY MW. J32D-series WR22 Calibrated ......................... ............... $375.00 

Mismatch, VSWR values 1.1-2.0 
MILLIWAVE S91-1777BAmplifier, 2.7 dB, ......... ...... ........................... $150.00 

18.0-26.5 GHz, + 19 dBrn Po, SMA(!) 
MINI-CIRCUITS ZHL-2000Amplifier, 20 dB, .. ....................................... $85.00 

1Q-2000MHZ,+15dBmPo,15VOC 
NARDA 26298 20 dBAttenuator, 150 Watts, DC-1 GHz, N(f/1) ...... ...... $200.00 
NARDA 300D-SERIES Directional Couplers .......... .... ............ .... ... ....... $150.00 
NARDA 3022 Bi-Directional Coupler, 20 dB, 1-4 GHz .......................... $350.00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .. .... ... ................. $300.00 
NARDA 3090-SERIES Precision High Directivtty Couplers ................. $225.00 
NARDA 369BNF High Power Termination, ............................ .. ............ $325.00 

175 Watts, 0.7-18GHz, N(f) 
NARDA 4000-SERIES SMA Miniature Directional Couplers .................. $75.00 
NARDA 4203-6 Directional Coupler, .................................................... $225.00 

100-2000 MHz, APC7/N(f/f/l 
NARDA 42468-10 Directional Coupler, 1 0 dB, 6-18 GHz, SMA( f) ........ lffi00.00 
NARDA 5070-SERIES Precision Reftectometer Couplers .......... ... ...... .00 
NARDA 769-30 30 dBAttenuator, 150 Watts, DC-6 GHz, N(f/m) ......... 275.00 
NARDA 792FF VariableAttenuator, Q-20 dB, 2.0-12.4 GHz ...... ........... 75.00 
OMNI-SPECTRA2082-581D-02Adj.PhaseTrimrner, ........................... $50.00 

8-18 GHz, 1 0 deg./GHz range,SMA(m/1) 
PAM TECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz ....... .. $250.00 
PRO N233A/232 Slotted Line, 3-12 GHz, .............. .............. ....... .......... $175.00 

N(m/1), w/carriage & detector 
SPACEK LABS 00-1 WR22 Aat Broadband Detector, 33-50 GHz ...... $550.00 
TAG V510 WR15 Precision Rotary VaneAtten., .............. ................ $1,000.00 

0-50 dB, 50-75 GHz 
TAG V551 WR 15 Frequency Meter, 50.0-75.0 GHz ...... ....................... $600.00 
TAG V55~10WR15 Directional Coupler, 10dB, 5D-75GHz ..... ... ....... $400.00 
WAVELINE 808 WR42 Var.Phase ...................... ......... ................. ....... $375.00 

Shifter,Q-180 deg.,gage read, 18-26.5GHz 
WEINSCHEL 1515 Power Divider, OC-18 GHz, SMA(f/1/1) .................. $125.00 
WEINSCHEL 3200-1 Programmable StepAtten., .. ............................. $200.00 

0-127 dB, OC-2 GHz, SMA "NEW" 
WILTAON 60A50-opt 1 SWR Bridge, .......................... ... ....... .... ......... $550.00 

5-2000 MHz, APC7 test port, 46 dB dir. 
WILTRON 60N50 SWR Bridge, .......... .... .... ..... .. ...... .... ............. .. ... ...... $475.00 

5-2000 MHz, N(m) test port , 40 dB dir. 
WILTRON 60NF50 SWR Bridge, 5-2000 MHz, ...... .... ....................... ... $475.00 

N(f) test port, 40 dB dir. 
WILTRON87A50VSWRBridge,2-18GHz, ........................................ $950.00 

35 dB dir., APC7 test port 

LOGIC 

HP 5005A Signature Munimeter ........................................................... $350.00 
HP 8170A-002 Logic Pattern Generator, ................. .. .... .... ... ........... $1,400.00 

2 MB/s, address driver option 
TEK 1240 Logic Analyzer, w/(36) 50 MHz channels ...... ....... ............ $1,500.00 

COMMUNICATIONS 

HP 3551 A Transmission Test Set ...................... ........... ....... .............. ... $750.00 
HP 59401 AHPIB Bus Analyzer ................................ ........................... $700.00 
TEK 141 OR-opt04 NTSC Test Signal Gen ....................................... $2,750.00 

w/SPG2,TSG1 ,TSP1 ,TSG3,TSG5,TSG6 
TEK 1411R-opt04 PAL Test Gen. ............................ ..... ................... $2,750.00 

w/SPG12,TSG11 ,TSP11 ,TSG13,TSG15,TSG16 
TEK 144 NTSCTest Signal Generator .............................. ................... $675.00 
TEK 147 A NTSC Test Signal Generator, wtth noise test signal ... ......... $800.00 
TEK 520A NTSC Vectorscope ................. ... .............. ..................... .. $1 ,250.00 

MISCELLANEOUS 

HP 59307A HPIB VHF Switch ............................................................. $200.00 
P.A.R. 5205-94,95,96,98 Lock-lnAmp, ...................... ......... ............. $2,750.00 

20Hz-20kHz, int osc., lirv1og, GPIB 
P.A.R. 5206Two-Phase Lock-In Amplifier, 2Hz-200kHz ................. $36000.00 
TEKTM5006 500D-series 6-slot Programmable Power Module ........ ... .00 
TEKTM503 500-series 3-slot Power Module ....................................... 175.00 
TEK TM504 500-series 4-slot Power Module ............... ...... .................. 175.00 
TEK TM506 SOD-series 6-slot Power Module ......... .. ............................ 250.00 
TEK TM515 500-series 5-slo!Traveller Power Module ........................ $275.00 
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Ionospheric 1\f?Jriatio~n 
and Disturbances 

, The ionospper~ ~s an extremely dynamic 
' region of the (3t~ogp~kre, especially from a radio 
·operator's poiht'?fvi~;tv. it or it significantly 
•cradio propagat iot'l e ~yl']amics of t~e 
··:Pt!ere .. are conyel~,! dlvi<fed into two 

··· ·· .[§g · .·.·.·· · ;tans 
9.6 n~spherltt · 
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F layers 
fre,q4encies dtarfn@ 

day. In the l tq ~p 
MHz region, higher fre-­
quencies (>11 MHzf a~ 
used during dayHght 
hours and lower fre­
quencies (< 11 MHz) at 
night. 

27-Day Cycle. Ap­
proximately monthly, this 
variation is due to the 

"'.,,,,Jc)tational period gf the, 
Sunspots .a re P. local£ 
on the StJrface of 

sun, so they will fq~;:t:; 
the earth only during a 
portion of the month.'As 
new sunspots are formed, they do not show ug .. 
pn the earth side face until their region of the sun. 
rotates earthside. ,, ··· 

Seasonal Cycle. The earth's tilt varies 
exposure of the planet to the sun on a seasonat 
basis. In addition, the earth's yearly orbit is 
Gircutar, bUt eiHpti~al, A:? a (e§Uit,, th 
thexsun's ehergy!th~t ib~!ies trye' "'~>"~" ·'"'''""' ''·"'nr" 
ph ere varieswJth the seas6ns ofthe 
era!, the ~. D, andF layers are affected, 
the F2 layer is only minimally affeaed. lon 
sity in the F2 layer tends to be highest in win- • 

~· ... ,.... __ . __ is highest. 
and 1990 . .... 

between peaks, so .. 
wave 't all .that swlft. } 
But we are ~.lsOof'l the upswing to 
the next @eak i[12b01 (or so- tpe7 
"11 years" jishlt always exact). .. 

•'" lq · ~oj[lg some reading on 
anoth~~ ·· · ft;pe; three, great Plu 
epidenj:I t;'IJ:l .. ,;~Ot;h century); I 
came a notation that the 
influenza Vlrq,s yndergoes a maJor 
change every 11 years, and tha~ 
1957 andi\; 1968 were peak Flu 
years, Notice anything? Eleven-year 
cycle, V\fith.peaks corresponding to 
two of th nspot peaks, ought to 
elicit sO Interesting research. 
Whattd ····· • khi~ pi:lttern is ~he 
rl9l~-191 d~r'riic !whic~ ki!.Je~ 

le) that occurre~ in 
(1913 and •J924). · 

n . th.e surface of the 
stcause the radio mir" 

ror ''tdk s ro $Jmost perfect a·nd 
makes" spectacular propagation 
possible. t\t iothet times, however, 
solar dist;urbances 'disrupt radio 
commyn· · n;:; fordays at a' time. 

T ··· two principal forms 
or sOl 'i. .••• th.at affect short-

···· Isat!RC"!2·: e{f2qrorna.ffJ~ 
netic .··· and tharff}ed solar 
particleS:k l\llG?t of the radiation is 
above the ;vfsible spectrum in the 
ultravio!!=t;w and x~rayjgamma-ray 
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EARTH'S SURFACE 

nificant way, then differences 
between nighttime and daytime, 
and between summer and win­
ter, must cause variations in 
the propagation phenomena 
observed. 

Disturbances 

Disturbances in the ionos­
phere can have a profound effect 
on radio communications . . . and 
most of them {but not all) are 
bad. In this section, we will briefly 
examine some of the more com­
mon forms. 

when the SID is present ... thus propagating the 
VLF signal very efficiently. 

Ionospheric Storms. The ionospheric storm 
appears to be produced by an abnormally large 
rain of atomic particles in the upper atmosphere, 
and is often preceded by SIDs 18 to 24 hours ear­
lier. These storms tend to last from several hours 
to a week or more, and are often preceded by 
two days or so by an abnormally large collection 
of sunspots crossing the solar disk. They occur 
most frequently, and with greatest severity, in the 
higher latitudes, decreasing toward the Equator. 
When the ionospheric storm commences, short­
wave radio signals may begin to flutter rapidly 
and then drop out altogether. The upper ionos­
phere becomes chaotic, turbulence increases. 
and the normal stratification into "layers" or 
zones diminishes. 

Figure 3 · Relatione between eigna16 and 6kip die~nce. 

Sporadic E Layer. A reflec­
tive cloud of ionization some­
times appears in the E layer of 
the ionosphere; this layer is some­
times called the Es layer. It is 

Radio propagation may come and go over 
the course of the storm, but it is mostly dead. 
The ionospheric storm, unlike the SID which 
affects the sunny side of the earth, is worldwide. 
It is noted that the MUF and critical frequency 
tend to reduce rapidly as the storm commences. 

region of the spectrum. Because electromagnetic 
radiation travels at the speed of light solar 

· events that release radiation cause changes to 
the ionosphere about eight minutes later. 
Charged particles. on the other hand, have finite 
mass, so they travel at a considerably slower 
vefocity. They require two or three days to reach 
earth . 

Various sources of both radiation and parti­
cles exist on the sun. Solar flares may release 
huge amounts of both radiation and particles. 
These events- are unpredictable and sporadic. 
Solar radiation also varies on an approximate 27-
day period, which is the rotational period of the 
sun. The same source of radiation will face the 
earth once every 27 days, so events tend to be 
somewhat repetitive. 

Solar and galactic noise affects the reception 
of weak signals, while solar noise will also either 
affect radio propagation or act as a harbinger of 
changes in propagation patterns. Solar noise can 
be demonstrated by using an ordinary radio 
receiver and a directional antenna, preferably 
operating in the Vf;iF/UHF regions of the spec­
trum. Aim the antenna at the sun on the hori­
zon at either sunset or sunrise. A dramatic 
change In background noise will be noted as the 
sun slides across the horizon. 

Sunspots. A principal source of solar radia· 
tion, especially the periodic forms, is sunspots 
(Figure 1 ). Sunspots can be as large as 70.000 to 
80,000 miles in diameter, and generally occur in 
clusters. The number of sunspots varies over a 
period of approximately II years, although the 
actual periods since 1750 {when records were first 
kept) have varied from 9 to 14 years. The sunspot 
number is reported daily as the statistically mas­
saged Zurich Smoothed Sunspot Number; or Wolf 

, Number. The number of sunspots greatly affects 
• radio propagation via the ionosphere. The low 
. was in the range of 60 (in 1907), while the high 
' was about 200 f 1958). 

Another indicator of ionospheric propagation 
potential is the Solar Flux Index {SFI). This mea­
sure is taken in the microwave region {wave­
length of 10.2 em, or 2.8 GHz), at 1700 UT at 
Ottawa, Canada. The SFI is reported by the 
National Bureau of Standards (NBS) radio stations 
wwv {Fort Collins, CO) and WWVH {Maui, HI). 

The ionosphere offers different properties 
that affect radio propagation at different times. 
Variations occur not only over the 11 -year 
sunspot cycle, but also diurnally and seasonally. 
Obviously, if the sun affects propagation In a sig-

believed that the Es layer forms up from the 
effects of wind shear between masses of air 
moving in opposite directions. This action 
appears to redistribute ions into a thin layer that 
is radio-reflective. 

Sporadic E propagation is normally thought 
of as a VHF phenomenon, with most activity 
between 30 and 100 MHz, and decreasing activ­
ity up to about 100 MHz. However, about 25 to 
so percent of the time. sporadic E propagation is 
possible on frequencies down to 10 or IS MHz. 
Reception over paths of 1400 to 2600 miles are 
possible in the so MHz region when sporadic E 
is present. In the northern hemisphere, the 
months of June and July are the most prevalent 
sporadic E months. On most days when sporadic 
E is present it lasts only a few hours 

Sudden Ionospheric Disturbances (SfDs). 
The SID, or "Dellinger Fade,'* mechanism occurs 
suddenly, and rarely gives any warning. Solar 
flares {Figure 2) are implicated in SIDs. The SID 
may last from a few minutes to many hours. It 
is believed that SIDs occur in correlation with 
solar flares or "bright solar eruptions" that pro­
duce immense amounts of ultraviolet radiation 
that impinges the upper atmosphere. The SID 
causes a tremendous increase in D layer ioniza­
tion, which accounts for the radio propagation 
effects. The ionization is so intense that all receiv­
er operators on the sunny side of the earth expe­
rience profound loss of signal strength above 
about 3 MHz. It is not uncommon for receiver 
owners to think their receivers are malfunction­
ing when this occurs. The sudden loss of signals 
on sunny side receivers is called Dellinger fade. 
The SID is often accompanied by variations inter­
restial electrical currents and magnetism levels. 

An interesting anomaly is seen when SIDs 

An ionospheric disturbance observed by me 
in November, 1960 was preceded by about 30 
minutes of extremely good, but abnormal propa­
gation. At 1500 hours EST, European stations 
were noted with 59+ signal strengths in the 7000 
to 7300 KHz region of the spectrum, which is an 
extremely rare occurance. After about 30 min­
utes, the bottom dropped out and even AM 
broadcast band skip (later that evening} was 
nonexistent. At the time. the National Bureau of 
Standard radio station, WWV, was broadcasting 
a "W2" propagation prediction at 19 and 49 min­
utes <;lfter each hour. It was difficult to hear even 
the 5 MHz WWV frequency in the early hours of 
the disturbance, and it disappeared altogether for 
the next 48 hours. Of course, as luck would have 
it, that event occurred during the first weekend 
of the ARRL Sweepstakes contest that year ... and 
you should've heard the griping at the meeting 
of the Potomac Valley Radio Club between those 
two weekends. 

Great Circle Paths 

A great circle is a line between two points 
on the surface of a sphere such that it lays on 
a plane through the earth's center and including 
the two points. When translated to "radiospeak." 
a great circle is the shortest path on the surface 
of the earth between two points. Navigators 
and radio operators use the great circle for simi­
lar, but different reasons. The navigator - in 
order to get from here to there - and the radio 
operator get a transmission path from here to 
there. 

occur. The shortwaves drop in .---------------------------, 
the. bucket and may staY there 
for awhile. But distant VLF sig­
nals, especially in the 15 to 40 
KHz region, experience a sudden 
increase in intensity. This is due 
to the fact that the SID event 
results in deep ionization way 
into the D-layer. This ionization 
increases absorption of HF sig­
nals. But the wavelength of VLF 
signals is close to the distance 
from the earth's surface to the 
bottom of the D-layer, so that 
space acts like a gigantic "wave­
guide" (as used in microwave) 
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Figure 5 

.·• $eason pf 
bnry at the 
p layer of the 
HE region. This 
pletely at night but · up during the 
Along the gray line, the Q layer is rapidly decay-.r 
ing west of the fine, and has not quite built 
east of the line. 

Brief periods of abn()rm<:tl propagation occur. 
along the gray line. St~tfons on either side of 

t;:an l;:>e J)eard frofl\J regions. and at 
====-=====~·-...., tnat would otherwise be 
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Figure 6 
on My 'g'i\1~(1 frequency. ·· 
son. radidoperators often 
ten at dawn and dusk for ~ ..... , .~,...,,.Ar 

""*" Propagation Predictions 

Propagation predictions forth~ 
VLF througt;t low VHF bands are pubj 
fished ea~tr 'month in several magai 
ziries. t19r1J .tadio operators 
those .,;ri (J~ri rnai1Jazine, w~He 
and othe\~ ~end to preff:r tflos~ 
fished it] ·····•·• magazines suet] 
Monitoring Times. These charts relate r· 
time of day in Universal CoorsJi[Jat~ft ·· 

receiver 
be oveq::ome · 
reception sys~ 
ique are used: ···· 

and polarity · 
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THERMOELECmiC MODULE 

DTMF TONE 
ENCODER 

Ill !DID 
llHD III 
[!JIIJIIJ 
IIJIIJIIJ 

Crystal controlled 12 but- ~---' 
Peltier Effect cooling module with 71 ton DTMF touch-tone encoder. +5.0 to 
Pairs of couples. When powered one 9V DC input (red+ black-), adjustable 
side gets cold while the other is hot. output level, output tone corresponds to 
With proper heat sink & insulation will keypad buttons, whitenumbersonblack 
cool below 0 C0 . 3.4A max, B.OV max, keypad. 6" leads 
59 C0 Max temp. Differential, 18W heat Power: Red lead +5 to +9VDC 
pumped (- 55 BTU). Similar to Melcor Common: Black lead 
CP-1.4-71-10L. Output: Yellow lead. 
Dimn:1-3/16"Sq. T: .18" L:2-5/8" W: 2" T:1/2" 

STOCK# DESCRIPTION STOCK# DESCRIPTION 

Peltier Module 

"Y" adaptors allow two pieces of phone 
equipment to share one outlet. One RJ-
11 type "Mod" plug to two RJ-11 type 
"Mod" jacks. 

4A 13.8VDC 
REGULATED ··~ .. :,;, e'· 40 CHAR. X 2 LINE 
BENCH SUPPLY ~#(i)~ INTELLIGENT LCD DISPLAY 

. . Optrex DMC40218, 5 X8 X .21 " char. ht. 
Short CirCUit & Over1oad Protected. 110/ dot matrix display on-board CPU RAM 
120VAC Input. With Metal Case, Power & ASCII char. generator IC, C-MOSffiL 
Cord, Une Fuse and Sw1tch For Cellular signal level, 11 instructions, +5 VDC for 
Phones, Auto Accessones, Test Equ1p- logic & -12 (Max) VDC for contrast adj., 
men!. B1nd1ng post & C1garette plug 14 I/O/power pins. 8" flat cable leads, 
socket for output. Data 
L: 9-1/2" W: 5-1/4" H:3-1/2" L: 7-3/16"W: 1-5/16"T: 3/8" 

T0-220 
HEATSINK 

DESCRIPTION STOCK# DESCRIPTION 

800MAH "AA" 
NI·CAD CELLS 

STOCK# DESCRIPTION 

7270-SEN Counter Stamp 
7271-SEN Stamp 2X Turbo 
7272-SEN Stamp 4X Turbo 

7273-SEN Development Kit 

BLUE T-1-3/4 L ED 

PRICE 

$29.00 
$30.95 
$32.95 

$69.00 

/ 

I MAGIC LIGHT () 

POCKET" BLACK LIGHT" 

12V DC 3-1/8" 

FAN 
MFG:NIDEC 
P/N: T A300DC 

Cree C470-5T18, Silicon Car- VOLTS: 12 VDC 
bide, Blue LED's. T -1-3/4 Non- CURRENT: .15A 
diffused blue tinted case. 3.0 C.F.M:30 
VDC fwd drop @ 20mA. , Luminous in- NO. OF BLADES: 7 
tensity = 3mcd @ 20mA, 470nM peak Box fan with plastic frame & blades. Ball 
wavelength. 1" long X .025 sq. leads. bearings, 5" wire leads. 

r-S:-T:-O-cC,.-K-#-,--D.,.ES_C __ R_I_,PT=-10-,-N.....,w;:-R-: ;C:-0~,..,1 S~~~-~:: DTE~~~·;PTION 

~~ 
5 PIECE ~!!!} 
PLIERSET ~ ~ 

POWER INPUT MODULE 

Heavy Duty set of 5" electronic pliers. Potter 7100-0002, snap-in power inlet. 
Features dipped handles, springs and Rated: 6A@ 250VAC. Standard male 3 
smooth finish. You get: Smooth jaw Duck blade IEC cord connector, 6A line filter, 

Kenwood High output "AA" Ni-Cad cell Bill, serrated Needle Nose, smooth jaw fuse holder & input voltage program­
rated 1.2V @ 800mAH. Insulated outer bent Needle Nose, End Cutter, and Di- ming card (used to select power trans-
jacket. Sold in packs of 2 only agonal Cutter. former taps). UUCSA listed 

II[ ]. 
BAZOOKA SPEAKER 

WT.11 L:5" WT: .9 W:2-3/4" H:1-1/8" 0:1-3/4" WT: .17 
DESCRIPTION PRICE r--=-::::-::-::-:-:--r--:D-:Ec::S-::C-::R-:IP"'T:-:10::-N-:-r-::-::-:-::--, STOCK# DESCRIPTION 

"AA" Ni-Cad 21$3.50 5 Pc. Plier Set IEC Module 

+5V & ~ ~~~~~~~~~, 
+·12V SUPPLY 
MFG:TEAPO 
P/N: TP331 8-2 
Input: 115 VAC DC VOLT PANEL METERS 
Output 11: +5V@ 25A 12: + 12V @ 3.5A ELENCO DC panel meters, Black leg- DC AMP PANEL METERS 

13: -12V@ 1A ends/Red over-range, Plastic case. ELENCO DC panel meters, Black leg-
Specifications/Features: Back Mounts in 2" X 1-1/8" cutout NO ends/Red over-range, Plastic case. 
Enclosed switching supply. 18 Pin (2X9) MOUNTING HARDWARE Back Mounts in 2" X 1-1/8" cutout NO 
.187"spaceoutputconnector.IECpower W:2-1/4" H:1-7/8" D:H/4" WT: .1 MOUNTINGHARDWARE 
~~erd~~~eronLED&Swltch . UU STOCK# DESCRIPTION PRICE W:2-1/4" H:1-7/8" D:1-1/4" WT: .1 

L: 16" W: 4-3/8" H: 3-1/4" 0-15 Voltmeter $6.95 STOCK# DESCRIPTION PRICE 
STOCK# DESCRIPTION 0-30 Voltmeter $6.95 5335-MEN 0-SOOmAmeter $6.95 

0-40 Voltmeter $6.95 5336-MEN 0-3A Meter $6.95 

• 

DIGITAL 
PANEL METER -~~ 

Compact 3-1/2 Digit LCD DPM with 
black plastic bezel & face plate. 1/2" 
character height, 200mV DC input, adj. 
decimal point, auto polarity,> 1 OOMohm 
input imp. 2 readings/sec., 9 VDC pow­
ered , .5% accuracy. Through panel 
mounting. Holes on board to add scale 
resistors. · 
W:2-5/8" H: 1-3/4" 0:3/8" 

[I] 3111 !!!11!!!!!1'!!!!'!!!!!!!1iii!il!!iiiiii1!!!!!!'' ::> 

TV-RAPS 

Natural color Nylon ties sold in packs of 

100& 1000 

STOCK# DESC. 

50A BIPOLAR 

MOTOR DRIVER MODULE 

Fuji 2DI-50A-120A Hi-Current NPN 1/2 
bndge module. Rated: lc= 50A, 
Vce=1200V. VBE = 10. Base Current 3A. 
2.5KV Isolation. For motor control, in­
verters etc. 
L: 4-1/4" W: 1-1/4" H: 1-3/8" WT: .6 

P.C ~w SUPPLY~ 

MFG: Teapo for Intel • 0 

P/N:TP-425DN 
Input: 110/220 VAG 50-60Hz 
Output 11:+5V@23A 12:+12V@8A 

13: -5V@ .SA 14: -12@ .SA 
220W Switching supply for "AT" P.C. 
systems. Standard IEC input power con­
nector, power switch, Female IEC power 
connector for monitor. P-1 & P-2 mother 
board connectors & 4 molex 4 pin con­
nectors for drives etc. Internal fan. UU 
GSA NDE Listed. 
L:9-3/8" W:6" WT:7.1 

PRICE 

$29.95 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT a SOLD 
Albiter 1040A, Meter Calibrator, HP 8616A, Signal Gen. 1.84.5GHz AMIFMIPI1ase ..•... $200 

AC/DC/Voltage/Cun'ent ..• . ••.......••.•....... $1,200 HP 8620A, Sweeper Mainframe ..............•..•.. $250 
As1rosystems A1202SIR·.o1 , Decade Syncro HP 8620C, Sweeper Mainframe .................... $400 

Resolller Standard .... . ... . .. . . . .......... . ... $800 HP 86216, RF Draw, with 86350A, 8-12.4GHz, 8620C .•. $400 
Bacharch MV2, Men:ury Vapor Detector . . . . ..... . .... $100 HP 86220A, RF Plug-in, Hl-1300MHz, for 8620C ....... $800 
Bafco 911A, Frequency Response Analyzer (unused) .. •. $400 HP 86235A, RF Plug-in, 1.7-4.3GHz, lor 8620C .. ...... $400 
Ballantine 1627A, Scope Caib., with/ace. heads, HP 862408, RF Plug~n. 2-8.4GHz, for 8620C . .. ... . ... $SOC) 

& Computer ... .. .......................... . $1,200 HP 86408, Sig.Gen .. 5-1024MHz, Opl1 , 2, 3 ........ $1,800 
Biddle ZM·55/PSM25, Insulation Breakdown Mtr ......... $50 HP 86408, Sig. Gen.20Hz-512MHz Opt. 001/003 ...... $1 ,000 
Boonton 926, RF MilliYolt Mtr. with Probe Kit ... . ....... $350 HP 8654A, Signal Gen. 1 0-520MHz AMIFM ........... $SOC) 
Bruel & Kjaer 2107, Frequency Analyzer . . ... . . . •. .. .. $200 HP 86846, Sig. Gen. 5.4-12.5GHz AMIWBFM, Pulse . .. $2,000 
Bruel & Kjaer 2305, leYel Recorder ...... . .....•.... $350 HP 8743B/018, Reflection Trans Test Set, 2·18GHz ..... $400 
Bruno USM·21A, t.liliohm Meter, .001-10 ohms ....... . $100 lthaco 3512, Ratiometer Un, Log . .. . •••.•••.....•.. $250 
Clvonetics 1007A, Remotely Programmable lthaco 393, Lock-in Amplifier ........... . ........... $200 

Pulse Generator ........................ . ..... $150 Krause Storf<e 5000, Sweeper, 50o-1000MHz .......... $250 
Cole Parmer 1481-QO, Conductance Meter ............ . $50 Leeds & North 1091 , Capacitor Decade, .001uF-1uF . ... $150 
Createc SCOt , Scope Mtr.2 Ch., 0-20MHz Dig. Storage .. $300 Leeds & North 4287-3, Kelvin Bridge .... .. ... . ...... $100 
Data Precision 6000, WtNe Analyzer, 620 Plug-in ..... $1,000 Marcon12022A, Signal Gen. 10KHz-1GHz AMIFM ..... $2,000 
Datal OVC8500, DC Voltage Calibrator 10UV·10V .. . .... $100 Marconi TF201512, Signal Gen. 10-520MHz 
DOC SR-400, Syncro Resol\ler Sirrulator .. .. .... . . . .. $400 AMIFM, Mod ...•...........•.•................ $200 
EOC MV106G, DC Voltage Standard, .01uV·10V .... . .. $200 Marconi TF2300A, Modulation Meter, 1000MHz ••..••.. $350 
ESt 296, Auto LCR Meter ......... . . . •• . .......... $800 Micro-Tel SG800, Swept Signal Generator .1-18GHz ... $2,500 
Exact 627, Funct. Generator, 13MHz 100mV-10V, Digital .. $250 Millivac MV-928A, RF Millivoltmeter with Probe Set ...... $100 
Fairchild DBMC101 , Data Bus Tester .. ... .. . ••••• . • . $300 Narda 7000Wl202!7206, Microwave Multimtr, .01 ·18GHz . $800 
Fluke 3326, DC Voltage Standard 0-1100VDC . ........ $400 Narda 792FF, Attenuator, 2·12.4GHz 0-20dB .......... $100 
FluM 3:mll, DC Voltage, Current Calibrator .....••.. .. $500 North All 540/10, Resol\ler Synchro Bridge .. ... .. .. . .. $800 
Fluke 335A, DC Voltage Standard, 0-1100VOC .. . ...... $800 Panametrics Epoch 2002, Ultrasonic Flaw Del. .... . .. $1,000 
FluM 5200A, Programmable AC Voltage PhiDips 3211 , Scope, 15MHz 2Ch. .. ..... . ... . ...... $200 

Standard HPIB ...•...•..........•. . ....... .. $1,800 Phillips PM3260, Scope Dual Trace Delayed SMep ..... $250 
FluM 5408, Thermal Transfer Standard ....• . . . . . .. . . $900 Polarad 1105 E·l, Sig. Gen., 1020A Modulator, 
FluM 750A, Relerence OMder ................ . .. .. $400 .8-2.4GHz .......... . ........................ $300 
Fluke 760A, Meter Calibrator ....... . .............• $400 Polarad 1207, Signal Source 3.8-8.2GHz .•. . ..•..•... $200 
Fluke 8010M, Digital Multimeter . . .. .........•.•..... $70 Polarad 640-1 , Speci.Anyz., .003-18GHz Dig. Storage . . $1,200 
Fluka 8500A, Digital Multimeter 6.5 Digits, DC Only . . ... $250 Polarad SPNH, Generator 20Hz 20KHz .•.•.......... $450 
Fluka 8506A, Thermal RMS Multimeter HPI6 ... .. .... $1,400 Power Designs lW5005D, Dual Output 
Fluke 8921N03, True RMS Voltmeter ...... .. ....... . $600 Power Supply/Digital 0-50V ...................... $100 
FluM 9010A, Micro-System Troubleshooter Opt. 001 ...•. $200 Powertec 606000, Power Supply, 6 Outputs, Adj., Metered $200 
F1uM A90, Ct.mtnt Shunt ......................... $200 PPM R5, Resistor Standard, 1-11 1.11K, .1 Ohm Res .... $150 
FluM Y8006, Touch Hold Probe . .... . ... . .....•..... $40 Racal Dana 9035111A, Computer Counter, 
General Radio 1307A/1552B, Oscillator/Sound Opt.Ol/06/55, unused . ... .. .................•.. $300 

leYel Calibrator ................... .. .. . ...... .. $50 Racal Dana 9303, True RMS RF L8'181 Meter .......... $800 
General Radio 1422CB, Precision Capacitor Racal Dana 9515, Universal Counter, HPI6, Opt.41 .. .. . $200 

50-1100 PF, Unused .. ... ............ .... . . .... $350 Schlumberger7061, Systems Voltmeter, 7.5 Digits ..... . $700 
General Radio 1538A, Strobobtic, Strobe Scope . . . . .... $400 Schlumberger Sl-1253, Gain Phase Meter .••.•..••.• $1 ,000 
General Radio 1650A, Impedance Bridge . . .... . ...... $200 Sencore TF30, Super CrickatTransistorTester .....••.. $200 
Glow-Mac 20-500, Portable Inertness Analyzer, Unused . . $250 Systron Donner 100A, Pulse Generator . .. .. ....•..•. $100 
Guildline 9152/P4, Standard Call, Doullle Oven ......•. $300 Systron Donner 114A, Pulse Gen. 10Hz-1MHz 
Halcyon 52003, Univenlal Test System . .......... . ... $SOC) 1 OOV/50 Ohms ............................... $200 
Hameg HM 208, Digital Storage Scope, Unused .•. .. ... $600 Systron Donner 6243A, Counter 1.2GHz .1Hz Res ..•... $200 
Hiptronics HOA10, HipotTester 0-10KV . .. .. ... ... . . . $300 T.B.E.208, C, L Meter, 1fF-10UF, 1nH-10H ... . ........ $300 
HP 102316, Six Bit Data Probe . ........ . ........ . .. $50 Tak 106, Square wave Generator ................... $100 
HP 105A, Quartz Frequency Standard . . . . .. . .. . ..... $600 Tak 114, Pulse Generator ............. . ........ . .. $100 
HP 1056, Frequency Standard, Battery Backup .. . . . . . . $600 Tek 1502, TOR Cable Tester w/Chart Recorder •..•.... $1 ,495 
HP 11049A, Thermal Converter, 3 Volts .............. $100 Tek 1503, TOR cable Tesler 0-50,000 F1. .......••... $1,295 
HP 1120A, ActiYe FET Probe Kit, 500MHz ..... ••.. ... $150 Tek 178, Linear IC Test Fixture, For sn .............. $300 
HP 1121A, ActiYe Probe, 500MHz, Kit w/Oividers ..... . . $200 Tek 213, DMM Oscilloscope, Portable Battery Oper ...... $400 
HP 1122A, Probe~ Supply .. .. .. ......... ... .. $200 Tak4041, Systems Controller for GPI6 .. ..... . ....... $200 
HP 1124A, 100MHz Activa Divider Probe, Unused ... .. . $100 Tek 464, Scope/100MHz Dual Trace, Storage .......... $SOC) 
HP 1200A, Scope, Dual Trace .1mV·20V ......... . .... $100 Tak465, Scope 100MHz Dual Trace ................. $400 
HP 11605A, Flexible Ann, Opl018 .... . ............. $100 Tek466, Scope, Dual Trace, Storage ......... . ..... . $600 
HP 1415A, Time Domain Reflectometer Plug-in, 141T ... $200 Tek 475, Scope, 200MHz, Dual Trace ....... . ........ $SOO 
HP 15453A, Ten Bit Address Probe .... . ......... . . .. $50 Tak 485, Scope, 350MHz, Dual Trace . ... ... . .......• $650 
HP 15454A, Control Probe Driver . .. .... . ............ $50 Tek 491 , Spectrum Analyzer 10MHz-12.4GHz .......... $600 
HP 15455A, Eight Bit Data Driver, 00-07 ..... . ...... .. $50 Tek 492, Spectrum Anyz. 50KHz·21GHz Opt 1, 2, 3 .... $5,000 
HP 15456A, Eight Bit Data Driver, 08-015 . ............ $50 Tak 577/tn, Transistor Curve Tracer ....... . ....... $1 ,000 
HP 1815A/1816A, TOR/Sampler, DC-4GHz .. . . ... . ... $400 Tek 624, XV Monitor ... . • . ...••..•...•.........•. $200 
HP 3300A, Function Gen. with 3302A Phase Lock ...... $150 Tak 7403N, Scope Mainframe, Rack Mount .......•.... $200 
HP 33206, Frequency Synthesizer .. ................ $250 Tek 7A18A, Dual Trace Amp ....................... $100 
HP 3325A, Synthesized Function Generator ........ . $1,800 Tek 71>2.9, 1GHz Vert. Amp, 7000 Series Mainframe ..... $450 
HP 3:mll, Automatic Synthesizer ...... . ............ $400 Tek 7A29/04, 1GHz Vert Amp Variable Delay .....•.... $SOO 
HP 3400A, RMS Voltmeter 1mV-300V, 10Hz-10MHz .. ... $150 Tak 7665, 400MHz Delaying Time Base .. .. . . . . .. .... $150 
HP 3403C, True RMS Voltmtr. dB, Auto Range, HPIB .... $350 Tek 7CTIN, Curve Tracer Plug-In ......•............. $350 
HP 3406A, Broadband Sampling Voltmtr, to 1.2GHz • . ... $250 Tek 701 1, Digital Delay Plug-In for 7000 . . ............ $100 
HP 3455A, High A1::1:;txacy Voltmeter 6.5 Dig~ .......... $400 Tek 7L 1317623, Spectrum Anyz. 1 KHz·1.8GHz . . ...... $2,000 
HP 3457A, 6.5-7.5 Digit Multimeter, LCD Display ...... $2,000 Tak 7L18f7603, Spectrum Anyz. 1.5-18GHz Dig. Storage $3,000 
HP 3465A, Digital Multimeter . . ........... . .. . . .. . . $100 Tek 7S12, TOR/Sa~ler, No Heads ................. $400 
HP 3570A, Network Analyzer . . ....... . ........ . . . . $500 Tek DC502/01 , Frequency Counter 10Hz-550MHz, lM500 $300 
HP 3575A, Phase Gain Meter, Opl01 , Dual Displays .. . . $600 Tek DC503, Universal CounterTimerlM500 ........... $150 
HP 3580A, Spectrum Anyz., 5Hz-50KHz, 1Hz Res ...... $800 Tek DC503A, Universal Counter, 125MHz 1M500 . . . .... $200 
HP 3581C, Selective LtNel Meter ....... . ... . . .. .... $600 Tek DC504, Counterrromer 1M500 .................. $100 
HP 3586C, Selective L8'181 Meter, 50 Ohm . .......... $1,000 Tek DM502, MuHimeterTMSOO Modular System . ....... $100 
HP 4288, Clip on Milliampmeter 1mA·10Amps ......... $150 Tek OM504A, Autoranging OVWTM500 System ........ $200 
HP 432A/478A, Power Mtr., Cable, Mount, Tek FG501, Function Generator .................... $200 

10MHz/10GHz ................................ $300 Tek LA501WM'R501 , Logic Analyzer .... . .. . ........ $150 
HP 435A/8481A, Power Mtr., Cable, Sensor, Tek P6016, Current Probe with Termination .. . ......... $150 

10MHz/18GHz . .............. . .........•.•.... $900 Tek P6045, FET Active Probe .. .... . . . . ....... . .... $100 
HP 456A, AC Current Probe .. .. .. .. . ... . ... ... . . .. $100 Tek P6136, Scope Probe 350MHz (Unused) ........... $100 
HP 4815A, Vector Impedance Meter .......... . ...... $900 Tek P6201, FET Probe M 900MHz ................. $350 
HP 51106, Synthesizer Driver & Cable Set . ..... . ..... $300 Tek P6451 , Data Acquisition Probe ... .. ... . .......... $50 
HP 53006, 5308A, 75MHz Tomer Counter .. . . . . ..... . . $200 Tek PS501-1 , Power Supply 0-20V, 1M500 . ........•.. $150 
HP 5334A, 100MHz Universal Counter, HP16 ......... $1,500 Tek PS503A, Dual Tracking Power Supply, TM500 . ...... $200 
HP 5340A, Frequency Counter, LEOS & HPIB, 18GHz .. $1,000 Tek S3, Sempting Head .......................... $100 
HP 54200A, DigijaJ Storage Scope, Tek S3A, Sampling Head .. ... .. .................. $150 

Dual Trace, 200/MGIS .......... .. . .. .......... $1,500 Tak 55, Sempling Head .. ... ... . .... . ....... , .... $100 
HP 70156, XV Recorder ............... . .......... $200 Tak 553, Trigger Recognizer Head .. ... . ..... . ...... $350 
HP 7416, DC Voltage Standard/Oiff Volt Mtr ............ $200 Tek SG502, Sig. Gen. 5Hz-50KHz 1M500 Sys .......... $200 
HP 745A, AC Calibrator .1mV-110V 10Hz-110KHz ..•... $350 Tek SG503, Sig.Gen.250KHz-250MHz ............... $600 
HPn9D, Directional Coupler, 1.7-12.4 GHz .......... . $200 Tak1M503, Mainframe 3 Slot, TM500 ..... . .........• $100 
HP 8018A, Serial Data Generator .. . . .. ...... .• . .. .. $300 Tek TM506, Mainframe Power Supply, 1M500, 6 Slot .... $100 
HP 8405A, VectorVoltmtr with Aces . . . ... . .......... $400 Tek TR-503, Traclting Gen. HBOOMHz for 492, 4, 6 .... $1,000 
HP 84106, Network Analyzer ............... . ...... $200 Tek WM4902, Waveguide Mixer Set, 18-40GHz . . ..... $1,000 
HP 8412A, Phase Megnitude Display . . .. .. .. . . .. .... $200 United Air 1240, Photo Transducer .................. $100 
HP 8443A, Traclting Gen., 100K·110MHz LEO Display ... $400 Vu·Data 5110, Semiconductor Tesler, In/out Circu~ ...... $400 
HP 84458, Spectrum Anyz., Automatic Pre-Selector ..... $400 Wavetek 1002, Sweep/Sig. Gen. 0-SOOMHz with Markers . $250 
HP 85536, Spectrum Anyz., RF Plug~n. 1KC-110MHz ... $200 WtNetek 114, Sweep/TriggerVCG . ................. $100 
HP 8553B/8552B, Spect.Anyz. 141T System, Wavetek 144, HF Sweep Gen .. 0005Hz/10MHz ......... $200 

1KC-110MHz ............ . ......... .. ....... $1.000 WtNetek 145, 20MHz Pulse/Function Generator ........ $300 
HP 8554U8552B, Spec!. Anyz. 141T System, WtNetek 154, Prograrrvnable Waveform Gen. 

100KHz-1 .2GHz •. . . . . . ...................... $1,400 .001Hz-10MHz . .......... . ...... . ... . ....•... $350 
HP 8555A/8552B, Spectrum Anyz., 141T System, WtNetek 1910, 12 Inch 'X:'f Dual Trace Display .......•. $350 

. 01·18GHz ............. .... .. ... ..... .. .. .. $1,800 Wavetek 2001 , Sweep Generator, 1-1400MHz ......... $550 
HP 8557A/180TR, Spectrum Analyzer, .01-350MHz .... $1,000 WtNetek 3001 , Signal Gen.1·520MHz, AM, FM ........ $600 
HP 8559A/182T, Spectrum Analyzer, .01·21GHz . .... . $3,000 Wavetek 750, Phase Meter, 10Hz·2MHz, 1mV-340V ..... $150 
HP 8614A, Signal Gen .. 8·2.4GHz ......... . ........ $250 WtNetek 907, 7·11GHz Signal Generator ... .......... $850 
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Miniature Transmitters and Receivers 
Small, Attractive, Hlt:h End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-1/4"x2":~:7/16", Assembled 

Qty 1 5 10 
150' Transmiuer 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

'

Small, High End Quallty, Receiver for the RF300 Transmitters 
1-1/4"x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Code, 60' Range, 1-7/8"x2-3/8"x7/16" (T), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter and Receiver 24.95 19.95 14.95 
Add$ 4 shipping for nrst Item+ S 1 for uth additional Item. ca. rtsldents add 1.25'llo box 

Yl& Mutcrgrd Mwsv Orden Pcnona! Cbsdl! ngd Caab C.O p a 

Visitect Inc. (510) 651-1425 Fax (510) 651-8454 
P.o. Box 14156 Fremont, <.:A. 94S39 
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I CABLE TV cont. 

LOOKING FOR cable TV descramblers, con­
verters, filters, or accessories? Call Orion 
Electronics, 1-800-379-3976 for a free cata­
log. 30-day money back guarantee and one 
year warranty with all products. Credit cards 
welcome I 

DEALERS NEEDED. Fast moving cable 
TV industry new technology available 
does all cable boxes. Free catalog. 
Products & Pricing, 1-8()()-676-6342. 

TEST MODULES, DESCRAMBLERS, 
DESCRAMBLERS, DESCRAMBLERS. 
REMOTES, REMOTES, REMOTES. BEAT 
LOWEST PRICE. VISA, MC, DISCOVER, 
AMEX. NO TEXAS SALES. 713-392-2323. 

SA 8550/55, SA 8570, SA 8580/6B, SA 
8580nB, SA 8590/11B. $14, min. 10. Call1-
800-831 -2050. 

EXTERNAL TEST devices for addressable 
boxes puts converter into full view mode. 
AFT for baseband and non-baseband. QB 
Video, 1-800-249-3025. 

BLOW OUT sale: S-86 $245. S-90 $225. 
S-80 comp. $135. J-TRI comp $135, J­
TRI pans $39, S-90 pan $60, S-80 pan 
$45. Zs $225, PIOs $225. Warranty ser­
vice dept. Minimum 5 lots. We care. 423-
546-0836. 

BUYING GENUINE UNMODIFIED TOCOM, 
SCIENTIFIC ATLANTA 8536s , 8550s, 
8580s, 8590s, and 8600s. JERROLD DPV 
and DPBB. PIONEERS, all, and Zeniths, all. 
Any quantity. Top$$$ paid. Contact National 
Cable Brokers, Plymouth, IN . Phone 219-
935-4128. 

UNIVERSAL VIDEO PROCESSOR: This 1 
piece converter and integrated descrambler 
allows total control of all baseband video sig­
nals. It has all the standard features such as 
PC, volume, fine tune, and audio/video out­
puts. Its built-in descrambler is software com­
patible for most baseband systems (55XX, 
ST-1XXX, 85XX, 86XX) including Automatic 
VIdeo Inversion. Each channel can be indi­
vidually decoder controlled, allowing user to 
customize unit to specific needs. Price is 
$185 in 10 lot. 407-690-7998 for more infor­
mation. E-Mail: alfacommOdlgltal.net 

PIONEER COMPATIBLE TEST KITS. New 
all-ln-one. Multi-mode, mapping and no 
map all-ln-one small kit. $15 each. Call 
407-676-2530. No Florida Sales. 

ZENITH ST1622 compatible converter, new 
remote control hand piece, 60-day warranty, 
reconditioned (even these look new)! $225. 
Have some new units $250. Includes ship­
ping! Guaranteed working. 719-661-1659 . 

MASTER FILES $25 upward, Pioneer, 
Sylvania, SA, Zenith, Oak Sigma, and others. 
Instructions, free catalog, 719-661-1659. 

Z-TACS FOR Sale. ST1000 with 288-01. Call 
419-385-3100. Ask for John. 

PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

CBTV CONVERTERS: RX-400-DIC, AZ-OIC: 
$59. Pio BA-5XXX: $150, BA-61XX $175, 
63XX: $200, Stealth 1000-P: $49, SA-3, FTB-
3 $49; M-80, Pio-Brown; 63XX, green: $69. 
We carry most Pan-cake. Call for low-cost, 
50-channel plain converter only: $29. Tel: 
405-634-1535, FAX: 405-634-1587. 

REMOTE CONTROL and CONVERTER 
ELIMINATION. Parts and complete units. 
Sold as-is, and may need repairs. No Aorida 
Sales. 407-676-2530. 

UNIVERSAL DESCRAMBLER. Unscramble 
signals using your VCR as the tuner. Works 
with virtually any system, this is the only one 
you need. Declare cable box independence! 
Fully assembled. $129.95 + $5 S&H. 
VISA/MC/AMEX. ELECTROMAN, Bo'X 
24474, New Orleans, LA 70184. 504-482-
3017. 

MASTER FILES for the new SCM-7 models: 
R31V6/CTF. Make offer. 909-986-0971. 

BUYING GENUINE, unmodified Jerrold DPV 
and DPBB, SA 8550, 8580, 8600 and Zenith 
1600s. Quantities 5-500, Fax surplus or 
request list to 201-728-2615 or call 201-728-
32171Qam-6pm EST. 

PIONEER BOXES, 6310s Scientific Atlanta 
8580s +others. In full test mode. Low prices. 
Quantity discounts. Houston, TX. 713-691-
4610. 

18 VOLT wall adapters for most pans, $5 sin­
gle $4; (10-lot) $3 (50-lot). Call for 8600 and 
BB. 405-634-1535. 

SA 8600 boxes while they last $275. Pioneer 
6110 boxes $200. Also low prices on other 
equipment. Call for availability. Magic 
Communications, 805-944-6865. No CA 
sales. 

MASTER PROGRAMMING FILES. Memory 
devices programmed. Reverae engineer­
Ing. Circuit boards made and much more. 
407-676-2530. 

SCIENTIFIC ATLANTA refurbished 8535-
330, 8535-430, 8535-435, 8500-320, 8500-
321, all channels turned on, with remote, 
$120. Plus $3 shipping each. Umited quanti­
ty. coo only, 412-833-0n3. 

CABLE EQUIPMENT FOR ALL YOUR TV 
NEEDS. ALL BRANDS AVAILABLE. DIS­
COUNT ON QUANTITIES. WE BEAT 
EVERYBODY'S PRICES. CALL 713-444-
2477. NO TEXAS SALES. VISA, MASTER­
CARD, DISCOVER. 

SCIENTIFIC ATLANTA 8580, $160; Quick 
board for 8600, 8580,70,$35.313-482-6958. 

GET THE latest technology In cable convert­
ers and descramblers. Save on equipment, 
cable rental fees, and connection charges. 
We'll beat any price! Stealths, M-80, Zenith, 
etc. Dealer inquires welcome. 
Visa/MasterCard, Discover, COD. Quality 
Entertainment. 1-800-72-BOXES. FOR ALL 
SALES. 



TVT3 PROBLEMS? Flashing? Intermittent 
scrambling? Black line? Pulsing white lines? 
Upgrade with new PLD device $20. Master 
file $25, program your own PLDs. Money 
order only. Pondersosa, 3624 Citadel Drive 
North #330, Colorado Springs, CO 80909. 

REMOTE CONTROL VIDEO AlB SWITCH­
ES, controlled by any remote! $39.95, Visa & 
MasterCard. Dealer inquiries welcome. 1-
800-831-0184. 

CATV BLOWOUT Sale. Dealers only, 10 lot 
pricing. MS-80 pan $45. 86 baseband pan 
$55. Boss-Trimode $125. Boss-Pic $145. 
Boss Z-Tac $190. Boss T $190. Boss-86 
baseband $190. 8600 orig. $255. 423-525-
2555. 

503$155 ea. Call, 717-788-5939. 

TRADE SCIENTIFIC Atlanta 8580-338 with 
remote for an Oak N-12 combo day phone 
405-357-2049. 

CABLE DESCRAMBLERS, Pioneer 6310s 
Scientific Atlanta 8580s + others low prices. 
Discounts for five or more pieces. Quality 
equipment. 30-day money back guarantee. 
Call anytime. Houston, TX. 713-691-4610. 

MUL TIM ODE FSK: EXTERNAL TEST 
DEVICE FOR THE "BIG ONE." FOR USE IN 
MUL TIMODE AREAS . WORKS ON ALL 
THREE FREQ. NO FIL TEAS OR ADJUST­
MENTS NEEDED , EVER. COMPLETE 
STEALTH OPERATION. $150 EACH. 
QUANTITY DISCOUNTS AVAILABLE. MSK 
ELECTRONICS, 1-800-249-4998. 

70-CHANNEL plain converter, $35; Regal 
CR-83, $39. We also carry most hand remote 
as low as $4.25. Call for free catalog price 
base on 20 pieces. 405-631-5153, Fax 405-
631-4788. 

ZENITH TEST kits (ZL3) 1-5/$9.95 each, 6-
20/$7.50, 21 and up call. MVR, 1-800-436-
8630. No FL Sales. 

DIGITAL DESCRAMBLERS best prices one 
or two piece units. Call 24 hours, 717-230-
8606. Visa, MC. 

X-MAS SPECIAL, Super stable wireless acti­
vator FSK kits $75, works on all 2R , VPD, 
and BBVPD boxes. Limited time offer. Sloppy 
Joe's, 707-778-7488. 

MASTER FILES for sale $50 each or all for 
$150. Following files for sale Toke 03 or 07, J 
550, Pio 63.67, Star 6, Star 7, Zenith , SCI 
8550, 8500, 8590E, 40 pin, 8580 IBM, 3.5 
disk only . Satisfaction guaranteed . Money 
order to ABA Electric , PO Box 1083, 
Jackson, NJ 08527. 

WATCH ALL CHANNELS on cable TV with­
out opening the cable box. No soldering. No 
knowledge necessary. No California Sales. 1-
800-975-1951 . 

DESCRAMBLE CABLE with simple circuit 
added to Radio Shack RF modulator, part 
#15-1273, and using cable ready VCR as 
tuner. Instructions $10. Parts for all four cir­
cuits, $12.95. S&H $1. Telcom, Box 832-V2, 
Brusly, LA 70719. 

LARGE QUANTITY of Zenith converters, 
all models call 1-800-380-9530. 

UNMODIFIED SA 8590 ONLY $195. 1-800· 
804-8655. 

MMDS, ITFS, OFS antenna and downcon­
verter include AC adapter and mounting 
accessories . $150 + S&H . Aljon 
Technologies, 310-793-1788. 

DESCRAMBLING, NEW secret manual. 
Build your own descramblers for cable and 
subscription TV. Instructions, schematics for 
SSAVI, gated sync, sineware , (HBO, 
Cinemax, Show1ime, UHF, Adult) $12.95, $2 
postage. Cabletronics, Box 30502N , 
Bethesda, MD 20824. 

STEALTH FSK: EXTERNAL TEST DEVICE 
FOR THE "BIG ONE." BATTERY OPERA­
TION. WORKS ON ALL THREE FREQ. NO 
ADJUSTMENT NEEDED, EVER . FULL 
TEST IN JUST 5 SECONDS. $125 EACH. 
QUANTITY DISCOUNTS AVAILABLE. MSK 
ELECTRONICS, 1-800-249-4998. 

1- CHIP 
JIICROCONTROLLSR 

'1"RAANBR 

TRAINER PARTS KIT INCLUDING: 
• Programmed Motorola 68705P3 (only 1 IC required) 
• Display 1 X 16 Alphanumeric LCD 
• Keypad SX 4 
• 4 MHz clock oscillator, reset switch, A, C 

MANUALS - experiments & programming - 200+ pgs. 
EASY TO USE 

• Enter instructtons directly using keypad and run your 
program 

• Cof'Tl)uter not required 
• Leam1ng DOS and assembler not required 
• Bas1c understanding of electronics assumed 
• Detailed manuals guide you in learning 

programming and interfac1ng circuitry to the 
rricrocontroller. 

• Expenments include an E2PROM programmer 
and a 68705P3 programmer so you can 
des1gn and build your own projects 

Parts for expenments available separately from us 
TRAINER PARTS KIT and MANUALS $89 plus shipping 
VISA, MC, COD CA res1dents add CA sales tax 

P.O. Box 501 , Kelseyville, CA 9545t 
Order (800) 220.3916 
Support (707) 279·8881 
FAX (707) 279-8883 
Hours 7 AM - 4PM Pac~ic M - F 

As Seen On ''Good Mornmg Amenca" 

EASILY DISARM 
MOST AUTO ALARMS 

in less than 10 minutes with the 

Alarm Dominator Jr! 

.,_ Portable, remote device needs no 
access to auto. 

.,_Easy to use, just flip a switch and 
wait for the 'Chirp, Chirp.' 

.,_ Perfect for locksmiths, law 
enforcement, alarm installers, repo 
pros, tow truck operators, etc ... 

.,_ Battery operated PC board measures 
just 2 1/2' X 4 1/2' and comes 
complete with easy to use 
instructions. 

Sales to qualified buyers ONLY. Prepaid 
orders, C.O.D.s, and the American 
Express Card are gladly accepted. 

Easy to Build Kit : $69.95 
Assembled & Tested: $99.95 

Enclosure: $10.00 
Standard Shipping: $5.00 

Dominator Technologies, Inc. 
12062 SW 117 Ct., Suite132 

Miami, Fl 33186 
(305) 271-2737 



SOUTHERN 
ELECTRONICS 
954-723-0557 

WE WILL BEAT ANY PRICE ON 

STEALTH 
DESCRAMBLERS 

P80 & lOOOP 

CALL FOR YOUR PRICES!!! 
(MINIMUM ORDER 10 PC) 

CHECK OUT OUR PRICES ON 
BOSS I & II 

10 
$225 

20 50 
$210/ $190 

LET US HELP YOU REDUCE YOUR 
INVENTORY COSTS. 

NO FLSALES 
Southern Electronics 

10097 Cleary Blvd., #285 
Plantation, FL 33324 

Write In 48 on Reader Service Card. 

Write In 87 on Raeder Sarvlcl Cerd. 

PIONEER 63XX/67XX MASTER FILES $325. 
Pioneer 63XX units $200 w/remote. master 
files for ALL other test modules. Pioneer NO­
E4 $18 ea, min 5. 63/67 custom modules $22 
ea. Zenith and TM 07 $8 ea. Min 1 0. NO 
CALIFORNIA SALES. 1-800-MODULE-o. 

CBTV DESCRAMBLERS. Make your ownl 
For under $10, 7 easy steps, instructions 
show you howl All parts are available at 
Radio Shack. Plans including S&H only $7. 
Send to: Information Wholesale, PO Box 
9359, Toledo, OH 43697. 

MODULES ARE PRETESTED. 3-wire mod­
ules 10 @ $12 ea.; 2-wire modules 10 @ $10 
ea.; 3055 and 7055 28-pin EPROMs $10 ea.; 
2R/5V/TCF @ $18-25 ea.; multimodes @ 
$20-$27 ea.; BA5100-BA6110 @ $22 ea.; 
BA6300 @ $27 ea.; Zenith 10 @ $12 ea.; 
SA8500, 8550, 8570, 8580, 8590, 8600 @ 
$24 ea. Other modules available. KCS, 1-
800-879-8820, 30 day money back guamn­
tee. 

WE BUY and sell all makes and models of 
cable converters. Call us at the telephone # 
below. Dealers welcome. 1-800-640-9948 
Diego. 

CABLE DESCRAMBLER. Anyone can build 
in SEVEN STEPS with RADIO SHACK 
parts! Plans $6. NSER, 265 Port St. Lucie 
Blvd., Suite 130, Port St. Lucie, FL 34984. 

CABLE TV DESCRAMBLERS. THE BEST 
PRICE IN THE NATION! WE WILL BEAT 
ANY PRICE! ALL CABLE SYSTEMS AND 
SOFTWARE. CALL NOW FOR LATEST 
PRICES. GULF COAST INSTRUMENTS, 1-
800-354-8559. 

REMOTES, NEW AND USED. SA beige 
remotes, checked and working, $3 each. SA 
black remotes, $4 each. Other bmnds avail­
able as low as $1 .50. Below wholesale. 
Credit cards okay. Write or fax 501-223-9406. 
Software City, Box 23016, Uttle Rock, AR 
72221. 

SMART-2 JRI EXTERNAL WIRELESS 
CABLE TESTER/ACTIVATOR PUTS 
YOUR CABLE BOX IN FULL TEST 
MODE WITHIN SECONDS. NO WIRING, 
NO INTERFERENCE, NO HASSLE. 
OUTPERFORMS IN QUALITY, PER· 
FORMANCE AND EASE OF USE. SIZE: 
2" X 1.5" X 1" INCLUDING THE 9V BAT­
TERY JR IS SUITABLE FOR TESnNG 
EXCLUSIVELY ONE MAJOR BRAND 
OF CABLE BOXES. PRICE FOR A SIN­
GLE UNIT $145. MAKFIT RESEARCH. 
1-BG0-220.3543. CALLS AFTER 10AM 
PST. E-MAIL: MAKFITctDELPHI.COM 
NOCASALES. 

PROGRAMMERS BY AMS, TRIBAL & XEL­
TEK. E(E)PROMS, Flash, GALS, Micros. 
$125 up. Systems including PICs & emsers~ 
24 hr. FREE BBS updates for clients . 
Hlstory-24 yrs client satisfaction. TRIAN­
GLE PRODUCT DISTRIBUTORS USA, 5750 
Lakeshore Or., Holland, Ml 49424. 616-399-
6390 M-F 9AM to 2PM EST. 

56 LOADER master files for EPROM and 
GAL, PCB pattern, construction and operat­
ing instructions, rewrites RAM in RF or base­
band units, easy to build, $35. Ponderosa, 
3624 Citadel Drive North 1330, Colorado 
Springs, CO 80909. 

BRTTERIES REPLRCEMENT 
BRTTERIES 
RLL NEW • MRDE IN U.S.R. 

KENWOOD 
P81 12v@ 1100 mAh $50.00 
KNB-3 7.2v@ 1200 mAh 30.00 
KNB-4 7.2v @ 2200 rnA., 69.00 
PB6 7.2v @ 760 mAh 35.00 
.PB7 7.2v@ 1500 mAh 49.00 
PBS 12v@ S50 mAh 49.00 
PB-13 7.2v@ 750 mAh 37.00 
PB-14 12v@ SOO mAh 49.00 
PB-18 7.2v@ 1500mAh 47.00 

ICOM 
7S 13.2v@ 1400 mAh $53.00 
SS 9.6v @ 1400 mAh 51.00 
BP7 13.2v@ 600 mAh 53.00 
BPS S.4v @ 1400 mAh 50.Qtl 

SA/SAT 
BPB2, BP83A 
BPB4 7.2v@1200 mAh 3" $39.00 
BP858 12v 600 mAh 3" 69.00 

YAESU 
FNB-2 10.Sv 600 mAh $19.00 
FNB-4 12v 750 mAh 39.00 
FNB-4A 12v 1000 mAh 55.00 
FNB-17 7.2v 600 mAh 30.00 
FNB-10S 7.2v 1200 mah 39.00 
FNB-12S 12v 600 mAh 40.00 
FNB-25 7.2v 600 mAh 35.00 
FNB-26 7.2v 1200 mAh 44.00 
FNB-26S 7.2v 1500 mAh 49.00 
FNB-27S 12v BOO mAh 49.00 

All NCO 
EPB-10N 7.2v@ 700 mAh $36.00 
EPB-12N 12v@ 700 mAh 47.00 
DJ-F1T 
EPB-16N 7.2v@ 750 mAh $37.00 
EPB-16N 12v@ 600 mAh 47.00 
DJ·180 DJ580 
EPB-20N 7.2v @ SOO mAh $34.00 
EPB-20NX 72:¥ @1600 mAh 44.00 
EPB·22N 12v@ 800 mAh 49.00 

CAMCORDER 
Panasonic PB SOLBB 

ORIG PAN ........................... $39.00 
Sony NPnH 2400 mAh 39.00 
Sony NP55 1200 mAh 29.00 
Sony NP22 500 mAh 29.00 
Canon Smm 2000 mAh 36.00 
Panasonic Palm 2400 mAh 39.00 
JVC GR Type C 1500 mAh 36.00 
Sharp BT 21/22 2000 mah 45.00 
RCA/Hitachi Smm 2400 mAh 39.00 

ALL BRANDS AVAILABLE 

SRLE! 
ALL 7.2 VOLT 
@ 1500 mAh* 

BATIERY 
PACKS 
$3900 

'EXCEPT FNfi.35(SifSJ 

BRT1i'L! n V-Ji'L! 'H, INC 28-25 21 5th PLAcE, BAYSIDE, NY 11360 
~11 ~'-~ • 800-442-4275 • FAX 718-631-5117 

SfND FOR Fflff CRTRLOG • DERLffl/NQUifllfS WfLCOMf IN NEW YORK STAT'= CALl: 718-631-4275 

76 February 1996/Nuts & Volts Magazine Write In 31 on R .. der Service Card. 

MasterChargers• 
MasterCharger I DELTA V, 

RAPID CHARGER 
ALL VOLTAGE 4.8v ·13.2v 1f2·2 HOURS 

MasterCharger lla 
TAPER CHARGER 

ALL VOLTAGE 4.8v ·13.2v 0 HOURS 

DUAL CHARGERS 
• MasterCh8rger 1+1 
• MasterCharger l+lla 
• MasterCharger lla+lla' 

'AIITOMATICALL Y CHARGES TWO 
BATTERIES AT THE SAME TilE 

All MasterChargers 
(Single and Dual) Feature: 

• Interchangeable Cups 
• Fully Automatic O(ll!l'ation 
• Built in Overcharging Protection 
• User Friendly 
• More Than 50 Cups Available 
• Optional DC Charger 

NEW/ 
KENWOOD T1122Aln9A 
PB32 6v @ 600 mAh 
PB33 6v @ 1200 mAh 
P834 9.6v @ 600 mAh 

YAESU FT-11151R 
FNB-31 4.Bv @ 600 mAh 
FNB-33ISI4.Bv ·@ 1500 mAh 
FNB-35SS 7.2v @ 1500 mAh 
FNB-38 9.6v @ 600 mAh 

ICOM-W21 AT/2GX 
BP-157 7.2v @ 900 mAh 
BP-157(S) 7.2v @1500 mAh 
BP-132 12v @ 850 mAh 
"available wi1h and without rniclnphone" 

MOTOROLA 
GP-300 7.5v @ 1200 mAh 



WE SPECIALIZE in 5 and 10 lot pricing of 
NEW converters, descramblers and other 
cable equipment. One year warranty. No min­
imum purchase. D&M 1-800-55()-8796. 

DO YOU want to become a cable box add-on 
supplier? I can read the output of most units 
and supply you the software to program your 
own to do the same job. Also, I can supply an 
ER1400/58657 EEPROM programmer that 
connects to a PC compatible printer port. 
$145 (US international postal money order). 
Ben Pearce, 12n Brooklyn Shore Rd., RR1 
Brooklyn, Queens County, Nova Scotia, 
Canada BOJ 1 HO. 902-354-4463. 

TEST AIDS XP5-XPBB7, Pioneer & SA 
quickboards $15. SA micros $20, E2 
clearer/test aid $15, Zenith & 03/07 $12. 
External activators XP5-XPBB7 $85, SA & 
Pio $110. Filters $20. Pioneer Writer $25. 
Audio Privacy Board $25. Remotes $10. 
Security Bits $10. 718-241-2560 8am-1pm 
EST. No NY salesl 

UNBEATABLE SPECIALS multimode 2R/5V 
kits $10. Scientific Atlanta 8600, 8580-6 
quickboards 2 for $25. SA 40 pin micro­
processors $15. Pioneer 5xxx to 67xx $15, 
(4-wire no switch $15). Zenith ZL 1, T3055, 
T7055, D5 kits $4. COD only. $50 minimum 
order. We will beat any price. Leave message 
1-800-950-5148. 

CABLE TV NOTCH FIL TEAS. Tunable from 
50 to 300 MHz (channels 0 thru 36). Eight dif­
ferent models available so specify frequency 
or channel number when ordering. $30 each. 
Large quantity discounts. Call 1-800-433-
6319 to receive our brochure or place an 
order. Star Circuits, PO Box 94917, Las 
Vegas, NV 89193. 

TEST MODULES for all types of CATV con­
verter units. CUSTOM MAPPING for all 
areas. HAC and STANDARD. Software avail­
able. Info diskettes on various converter 
units. Machine and fax before 7pm EST. Me 
after 7pm. 717-462-4657. 

7PD $160, SVPD $135, Plo-writer $30, 5V, 
X2, TFC test boards multlmode NY special 
$16. 10 minimum. Please call National 
Cable Products, 1-800-342-4509. No 
California Sales! 

LOOKING FOR brand new 550MHz plain 
Jane manual fine tuning converter. We have 
them. We also carry most CBTV products. 
Call for free catalog 405-634-1535, FAX: 405-
634-1580. 

OAK SIGMA full access test modules! See 
our ad on page 96. X. E. 908-969-2088 24 hr. 

OAK SIGMA, schematics, master files, 
equipment. Call 719-661-1659 for free Sigma 
catalog. 

WE PAY top dollar for clean unmodified 
name brand converters. We have a full 
line of repair services. All brands with war­
ranty. 423-546-0836. 

CABLE CONVERTER diagnostic and test 
modules for sale. Internal and external. Call 
John 1-800-879-9657. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 15. 

CABLE BOXES, major brands, in full test 
mode. Low prices, quality equip. Dealers wel­
come. TX, 713-691-4610. 

YOU'LL NEVER have to leave the comfort of 
your chair with this infrared remote control 
video AlB switch. Control by any remote. Also 
notch filters, interference filters. 405-631-
5153. 

WE CARRY most CBTV major brands. Call 
for free catalog. White-Star Electronics, 405-
631-5153, Fax405-631-4788. 

PIONEER 6310 boxes $250. Also low prices 
on other cable units. Magic Communications, 
805-944-6865. No CA sales. 

VCS-20 
Surveillance 
Camera 
Switcher& 
Sequencer. 

8 sources to one output. Adjustable cycle (Dwell) time from 2 to 75 
seconds per position. Number of active sources may be set from 1 to 8 
using front panel selector. Large LED display indicates camera position 
currently displayed. RUN/HOLD control allows user to stop indefinitely 
on any input. Lamp test button for checking display segments. 
Operates from 9VDC AC adapter. Optional Audio Switch add on 
available. · $196.00 

To place an order or request detailed catalog of this and other products 
services call our TOLL FREE nwnber. Ma5terCardNISA accepted. 

COMMUNICA liONS 
SYSTEMS 
LABORATORIES 
1-800-529-9483 

Multi-Media Control Systems For Home And Industry. 
Custom Design And Manufacturing. 

Call us for solutions to your requirements. 

Write In 125 on Reader Service Card. 

Accept Credit Cards 
and Increase Your Sales! 

MasterCard, VIsa, American Express•, Discover" 

All Types of Businesses Considered 

Why limit yourself to only customers with 
cash in their pocket or checking account? 
Accept credit cards and you open the door 

to the rest of the buying public! 

Jim Krause will pay your sign-up 
fee to Cardservice International 

(Limited time offer) 
No sign-up fees if you act now/ 

Call or Fax for Free Info: 
J.im Krause, Cardservice 

Voice & Fax (310) 694-0565 

Cardservice International, A Registered Agent for 
Bank of Oakland, Oakland, CA; First Bank of Beverly Hills, 

Calabasas, CA; Humboldt Bank, Eureka, CA; Redding Bank of 
Commerce, Redding, CA; Tehama County Bank, Red Bluff, CA 

(All Banks FDIC Insured) 
• American Express & Discover subject separate approval 

Write In 47 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

DIO:tt -Case- Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools ••• $389.99 
BOOT Case Only .•. $114.80 

PlOtt -Case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ••• $208.00 
660ZT Case Only ••. $57.40 
Optional Sperry meter tDM6510 as shown ••• $63.95 

~ .. .-..... 7--:;._-

·' ,,, ~· ,,/ 
-Weller WCC:IOO. Electronically 

controlled station, temperature 
adjustable from 3so•F-85o•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil ..• $~.00 . 

Outi\'ISOR - Superior 
magnification, Optical Glass 
Prismatic lenses, (not plastic) 
Select any one of (6) magnifica­
tions .•• $22.50 

GoldStar- 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ••• $370.80 

Electro Tool 1 Inc. 
9103 Gillman, Livonia, Ml·48150 • 

Customer Service: (313) 422-1221 •.. 
ORDERS ONLY: 1 (800) 772-3455 

"Tools American Made." 
Write In 203 on Reader Service Card. 

"BASEBAND VIDEO EXPLAINED." 
Discover what a Baseband Signal is and how 
it's constructed. Learn the advantages of 
doing things the "Baseband" Way. $10. 
Visa/MC/Amex. ELECTROMAN, Box 24474, 
New Orleans, LA 70184.504-482-3017. 

NOTCH FIL TEAS for TV. Call or write for 
free brochure. Dealer pricing available. Star 
Circuits, PO Box 94917, Las Vegas , NV 
89193. 1-800-433-6319. 

CABLE HACKERS BIBLES Volume 1. 300+ 
pages covering cable systems. Schematics, 
fixes, theory. Volume 2 has Tri-mode, Star 6, 
CM/CCM, Bullet plus VIP software! $46.45 
each. SPECIAL Both volumes and cable 
hacker video, $99.95. Order: 520-782-2316. 
TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

MILLENIUM 3 converter with TNT-TVT, or G-
30 board installed $135 each. M-80 or Pio Ill 
+installed $145 each. QB Video, 1-800-249-
3025. 

WIRELESS CABLE dipole/feedhom w/built­
in cable ready downconverter and power sup­
ply $125. About half price. 36 channels. 30dB 
gain "stinger" type. 512-259-4770. 10AM-
6PM CST. 

CABLE HACKERS! Blowout sale! All new 
cable hackers handbook $25.95. Also build 
your own descrambler for under $501 4 differ­
ent designs! Works on any system guaran­
teed! Easy to build! Plans only $151 Wow! 
Bates, 733 N. Wells, Chicago, IL 60610. 312-
213-7023. 

CATV BLOWOUT Sale. Dealers only, 10 lot 
pricing. MS-80 pan $45. 86 baseband pan 
$55. Boss-Trimode $125. Boss-Pio $145. 
Boss Z-Tac $190. Boss T $190. Boss-86 
baseband $190. 8600 orig. $255. 423-922-
1441. 

ZL 1. THE MOST RELIABLE ZENITH COM­
PATIBLE TEST KIT. $6 EACH COMPLETE 
WITH WIRES. 407~76-2530. 

PIONEER EXTERNAL ACTIVATORS 
External Transmitter. Clears E2-E8s. Also 
puts in FULL TEST mode, or does a 
Universal Shutdown. Does NOT damage unit. 
Also reprograms Corrupted/changed ESNs 
$175. CUSTOM/GENERIC Pioneer EXTER­
NAL activators $150. NO CALIFORNIA 
SALES. 1-800-663-8530. 
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MOTOROLA® MIN/TOR II™ PAGERS 
DELIVERED ON YOUR VHF FREQUENCY AND PAGING CODE 

$295 
Monitors two frequencies, re~ponds to 
your individual or group call . Other tone 
options available. Excellent for volunteer 
fire depts.~-. rescue and first aid squadsJ 
C.A.P. , E.;:,.D.A., Civil Defense, or Rea 

• • Cross. Available in 30-50 Mhz., 148-174 
Reconditioned mhz., and 450-512 mhz. ranges. Supplied 

. . with charger and new batteries . 
Avallable m Reconditioned , exc cond . Lim ited 

3 
.f.. quantities available. Warranteed 90 days 
1'-equency parts & labor. Fax orders {708)848-0230. 

Municipal purchase orders welcome. 
ranges. 

(Motorola & Minitor are trademar!ts o! Motorola Inc.) 

[ SPIRITS & MIN/TOR l's ALSO AVAILABLE J 
(708) MD Radio, Ltd. 

~ 7112 W Roosevelt Rd. 848-4210 billfuJ OakPark, II. 60304 IO.!!iil::: l 

Write In 39 on Reader Service Card. 

2ND GENERATION FTGs, the Stealth FSK, 
complete auto operation , better than the 
RFT-1 $145. Genesis Automode FSKs ·$150. 
Super 2R/FTC test modules $25. SLOPPY 
JOE'S 707-778-7488. 

DSE-1000 ENCODER idea for small CBTV 
refurbish shop $750 each. Come with instruc­
tion hook-up. 30-day warranty: 405-634-
1535. 

PIONEER 63XX-67XX master files $300. 
Master files for all other test modules. Call 
909-986-0971 . 

CABLE BOX PULLS. ST1000, 1086, & 
1600. S/A 8500/310, 311, 321; 8550-xxx. 
Basic converters from $15. Other brands 
available. Inventory changes constantly. 
Credit cards okay. Write or fax 501-223-9406 
and request "cable list" for latest inventory 
list. Software City, Box 23016, Little Rock, 
AR 72221. 

CABLE HACKERS BIBLE Volume 3. 21 + 
master files for making your own cable test 
chips. Includes: software, installation instruc­
tions , disclaimers, and more! $79.95 post­
paid. Order: 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

SIGMA 3D CABLE BOXES. ONLY 200 
LEFT NEW in factory box. Compatible with 
Sigma One, Two, and Sigma 2000 series. 
TRIANGLE PRODUCT DISTRIBUTORS 
USA, 5750 Lakeshore Dr., Holland, Ml 
49424. 616-399-6390 M-F 9AM to 2PM EST. 

Subscribe to Nuts & Volts! 
Call1-800-783-4624 

TELEPHONE/FAX 

RING-IT! Phoneline Simulator Kit . 
Authentic dial tone, busy signals, and 
20Hz ringing . High quality audio lets you 
test or demonstrate high speed modems, 
telephones, fax machines, etc. Kit includes 
high quality circuit board , all electronic 
parts, technical manual, $149. Custom 
enclosure $34.95. Add applicable tax 
$6.50 USA shipping. Visa, MC, Amex, 
Discover, check . Digital Products 
Company, 134 Windstar Cir., Folsom, CA 
95630. 24 hour voice 916-985-7219, Fax 
916-985-8460, E-Mail DigProd@aol.com 

FREE CALLS! Plans to build a red box using 
a Radio Shack tone dialer! Now affordable! 
Sells elsewhere for $50, here only $19.95. 
Bates, 733 N. Wells, Chicago, IL 60610. 

SUPER HACKERS BIBLE Vol. 1. Covers: 
ATM hacking, crimes, abuses, service codes, 
PIC/PIN code format, theory, bogus cards, 
scams, magstripe, ANSI/ISO/BCD formats , 
computer fraud, security procedures, hacking 
techniques, computer virus detection, preven­
tion , Trojan horses, worms , history, law, 
countermeasures, and lots more! $36.45 . 
VISAIMC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). $3.25 each 
singles, $2.45 tens , $1 .70 hundreds. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

CONVERTERS AND DESCRAMBLERS 
~ Quality merchandise by brand name manufacturers 
~ Satisfaction guaranteed ~ Free gift on first order 
~ Technical support ~ 1 year warranty on new descramblers 
~ 2 year warranty on new converters 
~COD shipping & overnight shipping by request 
~ Experience where it counts 0 Volume pricing 
AJID.ON DESCRAMBLERS: 1VT, FiB-3, STEALTH, SA-3, SA-3DF, M-80, 

PIO-CREEN. DMTBA. KN12, EAGLE PD-3, HAMLIN MLD-1200 
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER. SA, 

ZENITH, OAK, EAGLE, HAMLIN 
PLAIN CONVERTERS: PANASONIC, SA, STARCATE 
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 2-4 

FUNCTION UNIVERSAL REMOTES 

WIIII.ESALE CABLE M-F 11am-6pm EST •(718)262-0900• FAX (718) 657-4015 •(718)297-9221 

No NY sales. Federal and local laws provide criminal and civil penalties for 
unauthorized use. Check with your cable providers for permission to use 
equipment. Must be paying for all services you receive. Order by model 
number only. Some equipment refurbished as new. 
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IJNI) l~'rl~f~'l'illll .. l~ t• H f) Nl~ 'I' ill• 
0 SOPHISYICATID ULTRA HIGH IMPIDANCI CIRCUITRY AS 

UIID BY CIA AND KGB 

0 NOT DniCT AIILI BY IYIN THI MOST ADYANCID TAP 
SWIIPING IQUIPMINT 

0 MONITOR CONYIRSATIONS, FAXIS AND DATA WITHOUT 
FIAR Of DniCTION 

0 PLUG INTO ANYTILIPHONI LINI WITH NO CLICK, HUM, 
NOIII OR YOLTAGI CHANGI 

0 UNIYIRSAL DISIGN ALLOWS MONITORING WITH 
HIADPHONIS, TILEPHONI OR TAPI RICORDIR 

0 YOICI ACTIYATID TAPI RICORDIR CONTROL 

0 DISGUISID AS " TILIPHONI LINI TISTIR " 

0 COMPACT SIZI- BATTIRY POWIRID 

$109.95 VISA MC COD 

A r2 
Communications Products z 

Box 1242 Burlington CT 06013 (203) 485-0310 

Write In 202 on Reader Service Card. 

ESN LOADER INTERFACE for Motorola bag 
phones (ver . 9122-94xx). Does all flips, 
micro-lacs, ultra-lites, pocket phones, ultra­
classics, series three and four bag, install 
phones $200, $100 amps also! Uses stan­
dard programming cables and connects to 
your PC . Payment by US Postal Money 
Order. Call 512-259-4770. Keith Perry, PO 
Box 816, 607 Osage Drive, Leander, TX 
78646-0816. lntemet: cia@paranoia.com 

12 HOUR TELERECORDER complete unit. 
Records automatically and clearly all tele­
phone conversations 12 hours on a single 
tape. Special offer just $79 including ship­
ping. Send cheque to Vakis Eftechiou, 1402 
Pine Ave. #400, Niagara Falls, NY 14301. 
Dealers wanted. 

PRIVACY AT LAST. Amazing new module 
gives you total privacy on your telephone 
conversations. Send $29 to V. Eftechiou, 
1402 Pine Ave., Niagara Falls, NY 14301 . 

SUPERHACKERS BIBLE Volume 2. Covers: 
Voice mail, DEC, ASPEN, VAX/VMS, 
AUTONET, Milnet, UNIX, CompuServe , 
TELEMAIL, Packet , TYMNET , PBX, and 
Information America systems. Hacking, coun­
termeasure, rules of the game, how it's done, 
passwords, references , and lots more! No 
duplication from Vol. 1. $36.45. VISA/MC 
520-782-2316. TELECODE, Box 6426-NV, 
Yuma, AZ 85366-6426. 

WE HAVE some open in telecommunica­
tions. Want invest marketing long distance 
service and internet. Send for list. Telecom 
Key telephone, sit-on-desk, home-page. Ph. 
216-456-8177. Alex Mastin (Ents.), PO Box 
8802, Canton, OH 44711-8802. 

NO MORE SURCHARGES! Calling card with 
no hidden fees. No changes to home service. 
Call 1-800-882-2934 for application. 

FOR SALE TIE MODEL 2260 TELEPHONE 
SYSTEM 40 phones, power supply, back-up 
boards, $500. Takes all. STC Corp. Call Les 
or Mike 616-849-1800. 

CELLULAR HACKERS! The ultimate cellular 
modification is available ! It covers NAM 
maps, scanning, ESN/MIN programming, 
SIDH/ESN codes and keypad and PROM 
programming methods for 30+ phones! Too 
much to list! Only $20! The Motorola 
Programmer's Bible has just been released! It 
tells it all! Test modes, tricks, programming, 
etc.! Only $20! Both for $30! Wow! Bates, 
733 N. Wells, Chicago, IL 60610. 

ATM HACKERS BLACK BOOK: Amazing 
hacking methods exposed! Covers everything 
on the vulnerabilities of automatic teller 
machines. Includes: Pin compromise, service 
codes, card counterfeiting, crimes, magnetic 
stripes, jackpotting, security, signal intercep­
tion, spoofing, pulse, vibration, tapping, and 
morel Protect yourself! $18 . SPECTRE 
PRESS, PO Box 5112, N. Muskegon, Ml 
49445. 

PHONE PHREAKER'S BIBLE. Covers : 
Boxes, ISDN, MCI services, ANI, direct and 
international dialing, electronics, payphones, 
glossary of terms, how it's done, box secrets, 
history of phone phreaking , operator eti­
quette, phone tapping , tracing, ISDN, and lots 
more! $36.45. VISA/MC 520-782-2316 . 
TELECODE, Box 6426-NV, Yuma , AZ 
85366-6426. 

,.. Javanco ~ 

40,000 FT2 OF 
REAL B-ARGAINS: 

• computer parts & • tr:msis turs • connectors • speakers 
sol\ware • d iodes • tic-wnJIJS • wire 

• te rmi nals • LEDs • haltl!rics • "ol<l junk" 
• T V/VCR service • !'hone slulr • fuses • C<IUil'mcnt racks 

p arts • res istors • l·ryst ::.ts • knobs & hurtlwarc 
• ICs • c:..a pat:itors • usl·illators • c ircuillJO::anls 
• sockets • swi tches & relays • fans, meters • suhassemi.Jiies 

Wo'oo '""'"" "'' ,,..;,, "" "' <>hi r,.·m·l<o " ' "' "''"'""'"'"'' 025 u. l terminals , exce llent lin· usc with scri:lll'uckct radio TNCs. Our stock 
no. CI'S-218!1, $19.95 c<~cll. 

Call or write 
for a catalog 

Orders Only: 1-800-528-2626 
615 244-4444 
BBS 244-4445 FAA 244-4446 

501 12th AveS Nashville TN 37203 VISA/MasterCnrd/Discover 

New Hours: 8:30a-5:30p M-F, 9a-lp Sat 

Write In 163 on Reader Service Card. 



and finally Tape Management. It will 
bring up a list of vendors selling 
Tape Management Software for the 
IBM AS/400. 

The minimum information about 
a product is a five-line description. 
The maximum has no limits. Some 
vendors may have whole pages of 
information about their products list­
ed along with downloadable demos. 
Others may provide a link to their 
home page residing on another web 
server. 

For more information, contact: 

BABER INFORMATION 
SERVICES, INC. 

2311 TEXAS DRIVE, STE. 108 
DEPT. NV 

IRVING, TX 75062-7071 
214-257-1878 FAX: 214-252-2699 

E-MAIL: baber@baber.com 

PRC-1 POLAROTOR 
CONTROL BOX 

AVCOM introduces the polarotor 
servo motor control box, model 

PRC-1. AVCOM's new PRC-1 
polarotor control box is a self-con­
tained, battery-powered, micro­
processor-based controller that can 
control servo actuated feedhorns. 
Vertical and horizontal settings are 
quickly stored and recalled. Ideal for 
TVRO installers and can be effec­
tively used in conjunction with 
AVCOM's PSA-37D, PSA-35A, or 
SPA-20A. Dimensions are 6.5" L x 
1.5" H x 13.2875" D. 

For more information, contact: 

AVCOM OF VIRGINIA, INC. 
500 SOUTHLAKE BLVD. 

DEPT. NV 
RICHMOND, VA 23236 

804-794-2500 FAX: 804-794-8284 

PORTABLE SPECTRUM 
ANALYZER 

AVCOM introduces a new 
portable microwave spectrum 

analyzer, model PSA-658. The 
PSA-658 covers frequencies from 
less than 1 MHz to 1250 MHz and 
has greater than -95 dBm sensitivi­
ty. 

The lightweight, battery or line 
operated spectrum analyzer from 
AVCOM can be used for field testing 
of RF systems, classroom instruc­
tion, satellite system alignment, 
electronic countermeasures, cable 

TV maintenance, cellular, and pro­
duction use. 

Accessories for the PSA-658 
include the BNG-1 OOOA tracking 
(noise) generator for doing swept 
measurements, 1250 MHz wide fre­
quency extenders, the RFP-24 pre­
amplifier for increasing sensitivity to 
less than 1 microvolt, and the LPA-
1 000 log periodic antenna. Internal 
options include a 10 KHz resolution 
bandwidth, FM demodulator, and 
AM detector. Dimensions are 11 .5" 
W X 5.5" H X 13.5" D. 

For more information, contact: 

AVCOM OF VIRGINIA, INC. 
500 SOUTHLAKE BLVD. 

DEPT. NV 
RICHMOND, VA 23236 

804-794-2500 FAX: 804-794-8284 

C5 CMOS FREQUENCY 
COUNTER CHIP 

Radio Adventures Corp. 
announces the availability of the 

C5 advanced CMOS frequency 
counter chip. The C5 delivers many 
unique and useful frequency count­
ing features in a 28-pin DIP pack­
age. The C5 along with a standard 
7 4HC02 gate and three low-cost dri­
ver transistors, drives a six-digit, 
seven-segment LED display to 1 00 
Hz resolution. Frequency range is 
DC to beyond 50 M Hz and the 
update rate is approximately 40 · 
times per second making the display 
update appear almost instanta­
neous. 

Some of the advanced features 
include "anti-jitter code" which 
reduces last digit jitter, 16 non­
volatile programmable offsets, five 
of which are pushbutton selectable 
when used with optional EEPROM, 
selectable reverse counting for 
reverse tuning VFOs, selectable 
direct frequency readout, selectable 
100 Hz digit blanking, selectable 
automatic display blanking for power 
conservation, automatic display 
enable when frequency changes, 
and leading zero blanking of mega­
hertz digits. 

The C5 frequency counter chip 
can be used to build general pur­
pose frequency counters and is 
especially useful in building frequen­
cy displays for home built and com­
mercial receivers, transmitters, and 
transceivers. It may also be used to 
build frequency displays for vintage 
tube type equipment. The price is 
$14.95 and is immediately available. 

For more information, contact: 

RADIO ADVENTURES CORP. 
P.O. BOX 339, DEPT. NV 

SENECA, PA 16346 
814-677-7221 

FAX: 814-677-6456 
E-MAIL: rac@usa.net 

Call us for the Best Deals on 
converters compatible to 

all major brands 
We buy aU types of co11ve1·ters. It's not the intent of 
Futura Components to defraud any cable company. 

Write In 124 on Reeder Service Cerd. 

PAGER OWNERS! Use your pager as a 
security monitor! To monitor your home or 
business using our pager automatic voice 
dialer device. Save that monthly monitoring 
feel Call, 410-483-6211. 

PANASONIC, SOUTHWESTERN BELL 
phones and professional security equipment 
catalog. Send $2 to: HES Electronics, PO 
Box 183, Brick, NJ 08723. 

CELL PHONE cloning for the guy who has 
(two of) everything. Must have current service 
contract. Motorola, Tandy. For more info, call 
Keith, 512-259-4770. 

CELLULAR HACKERS BLACK BOOK: 
Largest manual of its kind! Completely details 
how cellphones operate and are repro­
grammed. Covers: Cloning, chip program­
ming, reverse and forward channeling, ESN 
codes, NAMs and MINs, digital data inter­
preters, EPROMs, control data formats, scan­
ning, frequencies and channel allocations, 
and much more! Includes programming 
software for Motorola, Diamondtel, Gateway, 
GE, Mitsubishi, NEC, Nokia, Novate!, Oki, 
Panasonic, Colt, Fujitsu, Goldstar, Radio 
Shack, Sony, and Uniden phones! Worth well 
over $90. Yours for only $251 Spectre Press, 
PO Box 5112, North Muskegon, Ml 49445. 

UNIDEN CP-1700 CELLULAR PHONE $50. 
1-800-804-8655. 

COPY CATS! GBC now offers copy cats! 1 
way Motorola $1,600. Motorola/NEG combo 
$2,650. Motorola, NEC, Sony, GEJErricsson, 
Audiovox combo $4,100. Motorola (w/951C-
9545), NEC, GE/Erricsson, Sony $4,700 . 
Motorola (w/951C-9545), NEC , Sony, 
Audiovox, GE/Erricsson, Mitsubishi , 
Panasonic $5,300. For order or more info: 
312-213-7023. 

CELLULAR HACKERS! Hot new software 
programs up to 39 different phones using 
your PC. All Motorola phones! Nokia, Oki, 
Novate!, etc. 8.6 megabytes of info. covers 
ESN!NAM programming, test modes, every­
thing! Manual and diagrams to make own 
cables included. Guaranteed! No need to 
spend $200 or morel Mention Nuts and Volts, 
get a disk of unbelievable underground stuff! 
Hot! order now! $99.95 to: Bates, 733 N. 
Wells, Chicago, IL 60610. Phone, 312-213-
7023. 

WHOLESALE: COMMAND Communications 
AD 4000 Ring decoders. With distinctive ring­
ing service, if provided by your phone compa­
ny and this unit, you can direct calls automati­
cally to 4 separate telephone devices. Great 
for fax, computer, ·children's line or private 
calls. Sale price $64.95 + $4.50 S&H. Other 
phone accessories available. Fabtronics, 
5714 W. Wautoma Beach, Hilton, NY 14468. 
1-800-294-3228 voice, 716-392-1234 Fax. 

CELL PHONE vehicle mounted RF amps. 
Panasonic model EBP0385, to 4W out, 800-
900 MHz, unused, instructions, $30. BPB 
Assoc., 1977 High St., Longwood, FL 32750. 
407-330-3408, Fax 407-330-3498. 

HACKERS SECRETS: New book with soft­
ware on hacking, cracking and phreaking. 
Information resources, boxes, password 
cracking, fakemail, FTP sites for hackers, 
LASS codes, magnetic stripe encoders, ring­
back numbers, suppliers. Includes: IBM-AT 
software covering: Using computer as DTMF 
signaler/generator/ coin tone signalling, key­
trap program, several war dialer/code cracker 
programs, and more. $36.45. VISAJMC 520-
782-2316. TELECODE, Box 6426-NV, Yuma, 
AZ. 85366-6426. 
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DSS TEST CARD 

For Electronic technicians only for repair and testing purposes. 

This is strictly for educational and testing purposes only. Anyone implying any 
illegal use will be denied sales or infonnation. It is the purchasers responsibility to 

conform to all state and federal laws in your area. 

* Test card (test device) compatible with all DSS Systems. 

* Complete package, you get everything you need to test and repair these 
systems. 

* For more infonnation, please send a business sized, self addressed 
stamped erwelope to: 

Test Card 
39 West Alexis Road, Suite 142 

Toledo, Ohio 43612 

Write In 162 on Reader Service Card. 

MO-TECH DIST. 
(810) 566-7262 

FAX (810) 566-7253 

20 50 100 

TZPC175DG2 $88- $85- $82-

TZPC1453G2 $65- $62- $59-

TZPC1003 $62- $59- $56-

CENTURY $58- $55- $53-

WAVEMASTER $58- $55- $53-

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

PLEASE ASK FOR GAYLE 
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If you're thinking about 
an exciting robotic or sur­
veillance video project, 
doesn't it make sense to 
find an experienced 

guide? A microvideo pioneer, 
Supercircuits has the most advanced microvideo trans-

mitters and cameras at the lowest prices. In fact, Supercircuits microvideo 
is used by the DEA, CIA, FBI, Air Force, Army, Navy, NASA and many others. 
But with prices starting at under $100 for tiny high resolution video cameras 
that Video Magazine recently gave 5 star ratings in a hands-on test, it is truly 
technology that is as affordable as it is amazing. Call us today, or send $5.00 
(refundable) for our 50 page Microvideo Catalog, loaded with photos, specs & 
more. Please visit our award winning website at www.scx.com. 

~l~*'ilCIRCUITS 
1-800-335-9777 ext.3011 

One Supercircuits Plaza, Leander, Texas 78641 

CALLER ID & CALL ROUTING SYSTEM. 
Identifies caller's phone number before 
phone ever rings. Determines caller's priority, 
high, low, or reject call (hangs up on caller). 
1. High priority, rings phone; if not answered 
call is forwarded to your answering machine. 
2. Lower priority, routes caller directly to 
answering machine. 3. Reject, hangs up on 
caller without your phone ever ringing. Must 
have caller ID service from your local phone 
Co. and your own answering machine. Up to 
200 phone numbers can be programmed for 
individual routing. Send $125 to: JC 
Marketing, Suite 103, 2300 N. Clybourn, 
Chicago, IL 60614. Phone: 312-281-4903. 

~~'-
·~~~~ 
C:<fs.!:-~ 

NEW FOR 19961 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 OOOOFFFFS. UJME-1EE 
EMULATOR SYSTEM OPERATES ON 
12.5VDC OR 117VAC, INCLUDES PRO­
GRAMMING HANDSET, 5 MODE EMULA­
TOR CONTROL BOX, SOFTWARE MAMPS-
1 EE-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 
LISTtD 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
FIP 1EE FOR FLIP & POCKET PHONES. (2) 
1PCS-UC-1EE BRICK & ULTRA CLASSIC, 
(3) 1PCS.B/M BAG/MOBILE, (4) 1PCS-UCII· 
1 EE ULTRA CLASSIC II , VISTA OR (5) 
1 PCS-E/F-1 EE ELITE FLIP PHONE. S/H, 
COD, FEDEX, 2ND DAY AIR $24.95 PER 
ORDER. PAYMENT POSTAL MOOR 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 

PHONE BOX BIBLE. 35 plus plans and arti­
cles on phone boxes. Covers: Red, beige, 
and 22 other boxes. Includes the new 
"QUARTER" box plans. For educational use 
only! $46.45. VISAIMC 520-782-2316. TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. 

RING DECODER. Decodes up to 4 unique 
rings purchased from your local phone com­
pany. Not available in all areas. Have up to 
four phone numbers on one line. FCC 68 
cert. Save big monthly bills. $79.95. $5 UPS. 
Accept VISA. Call for COD. LOGICAL 
DESIGN TOOLS, INC., 5403 Everhart, Box 
55, Corpus Christi, TX 78411. Phone 512-
888-4535. 

RECEIVE COMPLEX MESSAGES ON 
YOUR BEEPER! "Your client has arrived," 
"Lunch meeting at 1 :00," "Pharmacy has pre­
scription ready ." Easy to use code book 
shows you how to send thousands of mes­
sages.Save time and money by communicat­
ing your complete message at once without 
need for call-back. Works on all beepers! Act 
now and receive 2 code books. $9.95 + $1.50 
S&H. Hypertech, 694 NE 76th St. #4, Miami, 
FL 33138. 

CELLULAR HACKERS! GBC cellular now 
offers Motorola loader phones ready-to-go for 
only $200! Will do all Motorola phones! To 
order or for more info call: 312-213-7023. 

SMALL STUN GUNS, standard and variable 
shock designs. TELEPHONE LISTENER, no 
"click" sound! Schematics: $3 each, $5 both. 
$2 for list of 30 electronic surplus parts com­
panies. Send to Sam Weiner, Department 
#115, PO Box 762, Whitehall, PA 18052. 

ESN READER connects between AR3000 or 
PR0-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput­
er not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, TX 
78646-0816. SASE for info. 512-259-4770. 

PARTY-LINE caller ID phoneline simulator 
kit. Featured in Jan-Feb 1996 Electronics 
Now Magazine. Six direct dial extensions 
with caller ID and distinctive ringing. 
Provides authentic dial tone, busy signal, 
and 20Hz ringing. Use to test or demon­
strate telephone devices. Kit includes high 
quality circuit board, all electronic parts, 
technical manual, $199.95. Custom enclo­
sure $32.95. Add applicable tax, $8 USA 
shipping. Visa, MC, Amex, Discover, 
check. Digital Products Company, 134 
Windstar Cir., Folsom, CA 95630. 24 hour 
voice 916-985-7219, Fax 916-985-8460, 
E-Mail DigProd@aol.com 

SPEAKERPHONE, SUPERB QUALITY. 
Featured in Radio Electronics, November, 
1992. Kit uses Motorola chip set and includes 
all PC electronics, mike, transformer, 
plated/drilled board, complete step by step, 
and user mods. $53 pp. 1 OOs built by stu­
dents. Project-Mate, 2727 West Manor Place, 
Seattle, WA 98199. SASE info. 



veryone is familiar with the com­
mon household lamp dimmer. 
When you replace an ordinary 
wall switch with a dimmer, you 
are able to control the bright­
ness of a lamp or chandelier. In 
this article, which describes a 
versatile system of lighting con­

trol, a simple and inexpensive modification is 
made to the dimmer to allow external control of 
the brightness. This control can come from a 
variety of sources such as a simple remote 
control, a raise/lower touch control circuit, tape 
recorder interface, or even computer control. 
The use of dimmers also promotes energy 
(and electric bill) conservation by delivering 
only as much lighting power as needed. 

Most people have seen the wall type dim­
mer shown in Figure 1. These units are sold in 
hardware stores for about three to five dollars. 
They replace the existing light switch mounted 
in the wall and can be installed easily in a few 
minutes with the power off. Figure 1 shows a 
rotary (dial) type of dimmer, but slide control 
and toggle types are also very common. Table 
top units or home-brew devices can be used 
as well. In most cases, the modification can be 
built right into the existing dimmer enclosure. 

How Dimmers Work 

Before going any further, it would be help­
ful to review some dimmer basics. Lamp 
brightness is controlled by varying the current 
flowing through it. One way to accomplish this 
is to vary the RMS AC voltage applied to the 
lamp using a rheostat or variable transformer 
(variac). However, this approach would be 
extremely expensive and wastes energy in the 
controlling element. 

A better method is to supply the full AC 
voltage to the lamp, but switch it on and off 
rapidly. Lamp brightness is then set by the duty 
cycle, or percentage of the time that the switch 
is closed. This is how a common dimmer 
works. 

The schematic of a typical dimmer is 
shown in Figure 2. The main element which 
controls the current through the lamp is the 
triac. A triac is a bi-directional triode thyristor 

exact point during the 
cycle at which the triac is 
triggered will determine 
what portion of the cycle 
(i.e., what duty cycle) the 
lamp receives. Figure 4 
shows what the voltage 
across the lamp would 
look like for various set­
tings of the dimmer. 

LAMP 
DIMMERS 

The triac is triggered 
by R1, C1, and the diac. 
A diac, or trigger diode, 
is a device which 
exhibits a high imped­
ance across its terminals 
until the applied voltage 
reaches a certain 
breakover voltage. At 
this point, the device 
changes to a negative 
resistance state (i.e., the 
voltage across it 
decreases as the current 
increases). This is 
shown by the curve in 
Figure 5. The diac is 
used to give consistent 
triggering from the 
charging circuit of R 1, 

AND 
CREATIVE 
LIGHTING 
CONTROL 

C1. 
Operation of the dim­

mer is thus quite simple: As the magnitude of 
the line voltage increases (either negative or 
positive), C1 is charged through the intensity 
control R1. The voltage on C1 increases until 
the breakover voltage (Vbo) of the diac is 
reached. At this point, a pulse of current flows 
into the triac gate turning it on. Intensity control 

by Jeff Mazur 

Improving the Simple Dimmer 

The first problem with this simple circuit 
concerns the initial turn on of the dimmer. If 
you already have a dimmer installed, try this 
easy test. Slowly turn the dimmer up until the 
lamp just turns on. Most likely you may reach 

is accomplished by lii=~~~=;;~;=;~~~;~=;~~~~~ffi 
varying the charging 
resistance and thus the 
time needed for C1 to 
reach Vbo. This, in 
turn, varies the point at 
which the triac turns on 
and ultimately the duty 
cycle of the output. 

Figure 2 represents 
the simplest approach 

which means that it r-r=~~~~~~~~~~~~~~~~~9J~~~~~~~~~~~~~~~~~JJJ 
allows current to flow Ill 

1/4 of the full control 
range before this 
happens. Note, 
however, that this is 
not the lowest possi­
ble setting and that 
turning the control 
back down reduces 
the intensity quite a 
bit before the 'lamp is 
finally extinguished 
again. This differ­
ence in turn on inten­

t 
VAC I 

I 

HOUSE 
WIRING 

DIMMER 
UNIT 

I' 
' I 

DIAC 

TYPICAL VALUES 
R1 - S00K 
C1 - 0.0~7 9 250V 

TRIAC 

in either direction 
between its main ter­
minals when triggered 
by a pulse on its gate 
lead. Furthermore, 
once triggered, the 
triac will remain on 
(like a closed switch) 
as long as there is 
current flowing 
through it. This is 
shown by the voltage­
current diagram of 
Figure 3. For those 
more familiar with the 
SCR (silicon con­
trolled rectifier), a triac 
can be thought of as 
two SCRs connected 
in parallel and in 
opposite directions. 

FIG 2: Schematic of a typical dimmer unit and connection to existing 
lamp wiring. Note that the connections are not polarized; :the wires 

from the dimmer can be interchanged. 

For AC operation (as used by dimmers), all 
that is needed is to trigger the triac sometime 
during the positive and negative half of each 
cycle. This will turn the triac on and allow cur­
rent to flow through the lamp for the rest of that 
half-cycle until the AC line voltage crosses 
through zero and the triac turns off again. The 

to triac lamp dimming and, with few excep­
tions, is the circuitry used by all dimmers of 
the type we are discussing. However, there 
are two major drawbacks to this simple 
method. Since both can be corrected by 
adding a few inexpensive parts, they are 
worth mentioning before delving into addi­
tional control schemes. 

sity and turn off intensity is a form of hysteresis 
and is caused by the discharge of C 1 as the 
triac is triggered. 

Figure 6 shows what happens when the 
control is set to the point where the lamp first 

+I 

ON STATE 

SYMBOLS 

1,.o -HOLDING CURRENT 
v. -REPETITIVE PEAK 

DAOM OFF-STATE VOLTAGE 
V8 -NON-REPETITIVE PEAK 

OFF-STATE VOLTAGE 

-I 
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FIG 4: 

Lamp voltage at various dimmer settings 
a) AC linevoltage 
b) at maximum setting 
c) at medium setting 
d) at low setting 

Power is delivered to lamp during portion 
of cycle that is shaded. 

turns on. On the first charging cycle of the 
capacitor at this setting, the diac (and thus 
the triac) will fire at point 'a' and the triac will 
remain on until point 'b.' However, as the triac 
fires, current is drawn from the capacitor and 
thus its voltage drops to a lower value. 
Therefore, when the capacitor begins to 
charge in the other direction, it has a "head 
start," so to speak, and will reach the opposite 
breakover point earlier in the next half-cycle 
(point 'c'). The triac will then conduct between 
points 'c' and 'd' which is a larger duty cycle. 
Since the capacitor continues to get this head 
start on each successive half-cycle, the appar­
ent lamp brightness is set by this larger duty 
cycle. 

The control can then be backed down to­
reduce the triac "on time" and thus lamp bright­
ness. Once the triac fails to trigger, as when 
the control is turned all the way down, the hys­
teresis has to be overcome again. Because of 
this, a momentary drop in the line voltage can 
also extinguish a lamp that has been set to a 
low level. 

One remedy to this problem is to use a 
two-stage time constant circuit as shown in 
Figure 7. Put simply, the first stage capacitor 
C1 stores a higher charge than the trigger 
capacitor C2. When C2 discharges to turn on 
the triac, C1 partially restores this lost charge, 
reducing the hysteresis effect. If fine control at 
low brightness levels is needed, this modifica­
tion can make a dramatic difference. 

Another problem commonly associated 
with triac lamp dimmers is the RFI (radio fre­
quency interference) generated by the fast 
switching action of the triac. When the triac is 
triggered, the instantaneous line voltage is 
impressed across the lamp, causing the cur­
rent to rise rapidly in a step fashion. This cur­
rent step is composed mainly of higher fre-
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and 10. 
When selecting a photocell, the only 

requirement is that it be able to withstand the 
peak AC voltage. The 7520 photocell shown in 
the parts list is a dual unit. By using the two 
outer leads, both cells are placed in series, 
increasing the maximum voltage it can with­
stand. The LED and photocell are placed face 
to face and joined together with black electrical 
tape or heat shrink tubing. Since the isolator 
will be mounted inside the dimmer enclosure, 
there is no need to make it absolutely light 
tight. If desired, the control leads can be con­
nected to a two-conductor jack mounted on the 
front of the dimmer. 

Although the dimmer output will be affected 
by both the external control and the "local" 
control in the dimmer itself, normally only one 
will be used at a time. When the external con­
trol is disconnected or at its lowest setting 
(highest resistance of PC1), the local control 

,---TRIGGER DIODE 
FIRING POINTS 

quency harmonics which 
can get into amplifiers 
and AM radios. Although 
complete suppression of 

TYPICAL VALUES 
~1 - 100K 

the RFI may be impossi­
ble, the addition of an LC 
filter, as shown in Figure 
8, will usually prove ade- ~~ = !~: 11 250 v 
quate. Make sure that the c2 - 0. 1 " 100v 
inductor used will carry 

I' 
' I 

MT2 

the desired current and 
the capacitor should be 
rated for at least twice 
the RMS line voltage. 

I 

~~+---_.-----~ 

Now that you have a 
good understanding of 
how triac lamp dimmers 
work, let's proceed to describe the modification 
that will enable external brightness control. 

Modifying the Dimmer 
for External Control 

One way to add external control for the 
dimmer would be to place another variable 
resistor in parallel with the existing control pot 
(R1). However, this would place hazardous AC 
voltage on the control wires, as well as making 
it difficult to interface to other circuits. 
Therefore, the control circuit needs to be iso­
lated from the dimmer circuit. This is easily 
accomplished by combining a photocell and 
LED light source to form an opto-isolator. The 
LED receives the control current and produces 
a corresponding light output; this illuminates 
the photocell which translates the LED intensi­
ty into a variable resistance across R 1. The 
complete modification is shown in Figures 9 

will work in a normal fashion. Conversely, 
when external control is being used, the local 
control must be placed at its minimum bright­
ness setting so as not to interfere with the full 
range of the external control. For the purist, a 
SPOT switch could be added to select control 
resistance (see Figure 9B) . 

Allowing the lamp brightness to be con­
trolled by an external current opens up a wide 
range of possible control schemes. The most 
obvious would be various forms of remote con­
trol and automated control. But we'll also show 
two different ways to control lamp brightness 
with just a slight touch of your finger. 

Remote Controlled Dimmer 

The simplest way to generate a control 
current for the modified dimmer is with a vari­
able resistance and a battery. These then are 
the makings for a handheld remote control 
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unit. The schematic is shown in Figure 11. R 1 
sets the maximum current for the LED in the 
dimmer. Its value is determined as follows: 
Temporarily select R1 for the maximum current 
that the LED can handle (using the formula 
R=Vbatt -1.4/lmax). Connect the remote unit to 
the dimmer. If possible, place an AC voltmeter 
across the lamp. Starting at its maximum resis­
tance, slowly decrease R2 until there is no fur­
ther appreciable increase in the lamp bright­
ness or voltage. The lamp should reach normal 
brightness (voltmeter showing 1 00 
volts or more). Disconnect the 
remote control, measure the resis-
tance of R2, add this to the value of 
the temporary R1, and pick the 
closest resistor available for the 
permanent R1. This will allow 
smooth control and minimum bat­
tery drain. 

Touch Controlled Dimmer 

A more dramatic way to control 
the dimmer is by touch control. Two 
conducting plates are mounted in a 
convenient location (or locations) 
and connected by fine wires to a 
control unit. The slightest touch on 

one plate causes the lamp brightness to gradu­
ally increase from totally off to full intensity; 
likewise, touching the other plate causes the 
lamp to dim and eventually go off. 

Designing a circuit from scratch sometimes 
brings up interesting choices. There is always 
more than one way to accomplish the same 
feat and each approach may have its own pros 
and cons. 

Sometimes the main goal of a design is to 
reduce parts count or cost while other times 
current drain may be the most important criteri­
on. Often the major design decision is whether 
to use an analog or digital circuit. Although 
everything seems to be going "digital" these 

days, sometimes a 
good old-fashioned 
analog approach is 
the best way. 

Analog vs. 
Digital 

The design of a 
touch-controlled 
dimmer circuit 
requires some 
means of maintain­
ing the control volt­
age after it has 
been set. This 
requirement would 

serve the normally low state. The same thing is 
done by IC 1 a and IC 1 b for the "lower" touch 
plate. These "raise" and "lower" signals are 
then fed to a ramp and hold circuit. 

One half of an LM3900 quad op amp per­
forms this function . The non-inverting and 
inverting inputs of amplifier IC2a are used to 
drive the output higher or lower. C1 charges 
and discharges according to the input and 
holds the setting between changes. 

The voltage across C1 would quickly leak 
off so IC2b is used to supply a small charging 
current to offset this leakage. R9 is set to bal­
ance out any drift. However, it is impossible to 
achieve zero drift and, at best, the output will 
not change appreciably for a couple of hours. 
For a normal lamp control circuit, this is unac­
ceptable and this is the reason that a digital 
design is needed. 

But a controlled drift can be put to good 
use. For example, consider turning on a lamp 
at dusk to about half brilliance. The drift rate 
control could then be set to slowly increase 
lamp brightness over some period of time. The 
lamp would then come up to full brightness an 
hour or so later when it is completely dark out­
side. Thus the lamp would be fully on only 
when needed. Or, a multi-projection special 
effects show might use several of these circuits 
to control various lights which are frequently 
dimming and brightening. If no one lamp must 
stay at a particular setting for longer than one 

fFr~~~~~~~~~~~~~~~~~fil hour, then the slow drift will not be 
R2 noticed. R1 
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FIG 11: Simple wired 
remote control circuit. 

seem to dictate a "digital" approach 
since there is no simple way to accu­
rately maintain an analog voltage for an 
indefinite period of time. However, there 
is a "linear'' approach of such simplicity 
and with a unique feature that it is 

worth mentioning. The schematic is shown in 
Figure 12. 

The raise and lower touch control plates 
(any piece of metal, aluminum foil, etc.) are 
connected to the inputs of CMOS inverters 
IC1a and IC1c. The input impedance of a 
CMOS gate is so high that the 60Hz AC signal 
picked ,up by our bodies is enough to trigger it. 
Thus, when the "raise" plate is touched, invert­
er IC1 c goes high and low at a 60Hz rate. 

This signal is re-inverted by IC1 d to pre-

Referring to Figure 13, let us examine 
another approach to the problem. As 
before, CMOS gates are used as touch 
sensors, but now the 60Hz signal is fed 
to ripple counter IC2. IC2 can be used to 
divide by 32, 64, or 128, giving pulses 
every half, one, or two seconds, respec­
tively. These pulses are gated by IC1 c or 

d (depending upon which plate is touched) to 
up/down counter IC3. 

The BCD output of the counter is decoded 
by IC4 into 1 0 discrete outputs which can be 
wired to represent 1 0 different levels of bright­
ness. Outputs of the "0" and "9" count are fed 
back to the counter inputs to disable the count­
down below "0" or count-up above "9." 

This prevents the "end around" effect that 
would result if one plate were held too long. 
Thus when maximum brightness is reached, it 
will stay there and continued touching of the up 
plate will have no effect. 

Although 10 distinct brightness levels 
should be enough for normal applications, a 
finer degree of control could be obtained by 
cascading one or more additional 

counter/decoder stages. 
The rate at which the 

dimmer operates is 
determined by which out­
put of IC2 is used. At a 

...... coNTRoL slower rate, it is easier to 
>--+=-------+--...__-Av'2·v2K~.ouT control the exact setting 

MCAN BC CHANGf"O 
TO YARY RAMP RAT£ 

CURR[NT f~[( T£XTI 

to be selected; however, 
it will require a longer 
time to reach full bright­
ness. 

This speed control is 
useful for another rea­
son. The stray AC picked 
up by the body is not a 
clean sinewave (or 
squarewave, like the 
CMOS logic would like). 
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Starting at minimum 
resistance (level 9), 
slowly increase the 
pot to the desired 
rightness for level 
"8." Disconnect the 
pot and measure its 
resistance. This 
value (or closest 
available value) will 
then be used for 
R16. 

Re-connect the 
pot and increase 
the resistance again 

until the desired level "7" brightness is 
reached . Measure the pot again to determine 
R15. Continue in the same manner for R14-
R9. 

If you haven't modified the dimmer to elimi­
nate the hysteresis, you may find that the lamp 
does not come on when the pot is reconnect-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~e=d~·;lf~t:h;ishappens, momentarilyshortoutthe 
~~~~~~~~~~~"""~~~~~~~ pot to restore the last setting. 
tli To further aid in setting the 

Rl 
01 7. SK 

1N4004 

DIMMER LEADS 
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brightness levels you may wish to 
add a 1 K pot in series with R 17. 
This will allow finer control of the 
lower light levels without affecting 
the high levels as much. The ulti­
mate solution would be to make R9-
R 16 each a 50K pot. Then each II dimmer step could be adjusted to 

FIG17: a) touch plate made from aluminum foil and cardboafd, 
b) mount plates where desired, connecting multiple 

controls in parallel. 

precisely the brightness level 
desired. 

Power Supply 
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Thus, in some cases, the inverters may be 
triggered two or three times during each 
cycle. These extra pulses will speed up the !Fr========;===;;;:=:====;==ffi dimmer's operation. After installing the 

complete dimmer and touch plates, if the 
rate is too slow, move the connection point 
x from IC2 pin 4 to pin 5; if it's too fast, use 
IC2 pin 3. 

Setting the Brightness Levels 

Due to the non-linearities of the photo­
cell and light intensity vs. lamp voltage, 
there is no simple calculation for the LED 
driving resistors R9-R 17. The values listed 
should provide adequate dimmer levels, 
but you may wish to set your own (if you 
use a different power supply voltage you 

~~==~===~~~~~~~~===~~w:i:ll:definitely have to change them). ~ Here is the procedure for deter-

REFERENCES 
1) McNulty, T.C., "A Review of Thyristor Characteristics 

and Applications," RCA Solid State Databook: Thyristors, 
Rectifiers, and Diacs, 1973, pp. 430-443. 

mining R9-R17. First, make sure 
that R 17 is the highest value possi­
ble that allows the dimmer to reach 
maximum brightness (as described 
in the determination of R 1 for the 
remote control) . Note that this 
requires an operational dimmer con­
nected to a lamp and power line. 
Once R17 is fixed , place a 50K pot 
in series with R17 and VCC. 

2) Neilson, J.M., "light Dimmers Using Triacs," RCA Solid 
State Databook: Thyristors, Rectifiers, and Diacs, 1973, pp. 
394-399. 

3) Yonushka, J.V., ''Triac Power-Control Applications," RCA 
Solid State Databook; Thyristors, Rectifiers, and Diacs, 1973, 
pp. 386-393. 
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Although an external power sup­
ply can be used to run the touch 
control circuit, the simple zener-reg­
ulated circuit shown in Figure 14 will 
power the circuit directly from the 
AC line. Normally this would not be 
a recommended practice, since it 
connects the ground side of our cir­
cuit to one leg of the AC line. But if 
the entire circuit is placed within the 
dimmer enclosure as shown in 
Figures 15 and 16, then no parts 

which connect to the line are exposed. Since 
the touch plates are isolated through one­
megohm resistors, they do not pose any shock 
hazard. 

Having said this, it is still very important to 
be aware of the potentially lethal voltage that is 
present when working inside the operational 
dimmer. Whenever the circuit is "hot" be 
extremely careful not to touch any parts. The 
old advice of keeping one hand in your pocket 
will definitely reduce the chances of your 
receiving a fatal shock. 

Two Way, Three Way, Etc. 

A unique property of touch control is that 
several touch plates can be connected togeth­
er by simply running the control wire to each 
plate. Thus light control from several places in 
the room becomes quite feasible. For easy 
concealment, use 30 gauge wire for the control 
leads. The touch plates themselves can be any 
metallic object. If desired, you could use exist­
ing things such as a door knob, lamp frame, 
etc. 

To mount the control on a wall, use a 
method such as shown in Figure 17. A small 
piece of cardboard is used as a base to which 
two pieces of aluminum foil are glued. The foil 
can be cut into the shape of arrows - one 



pointing up, the other down. The 
control leads are brought through 
the back, stripped, and taped to 
the foil before finally cementing to 
the cardboard. For an even more 
dramatic look, create your own 
touch plate like the one shown in 
Figure 18. 

Sensitivity Adjustment 

R2 and R4 determine the sen­
sitivity of the touch controls. If 
multiple plates and/or long control 
wires are used, these resistors 
may need to be changed or 
replaced with 1OM pots. The prop­
er resistance is the lowest value 
that will allow consistent opera­
tion. 

Further Lighting 
Control Ideas 

With the modified dimmer as 
discussed, there are many other 

ways to add creative lighting 
control. The low-voltage control 
signal can be derived from any 
computer system using an 
appropriate 0-to-A (digital-to­
analog converter). Or by using 
a V-to-F (voltage-to-frequency 
converter), varying light levels 
can be recorded as a variable 
pitch tone on an ordinary tape 
recorder. 
When played back through a 

complimentary F-to-V convert­
er, the exact sequence of light­
ing changes would be repeat­
ed. By recording music or nar­
ration on one track of the 
recorder and lighting tones on 
one or more other tracks, the 
lights are kept synchronized to 
the audio. 
The Bose Corp. designed a 

fascinating demonstration of their 
"direct/reflecting" speaker systems 
using such an approach . As the 
audio described each of the 
speakers in the system, spotlights 
were used to direct the viewer's 
attention to the area of interest. 

Other schemes can be 
devised for wireless remote con­
trol , sound activated control , etc. 
And don't forget that dimmers can 
be used to control many other 
devices besides lights. Everything 
discussed here could easily be 
applied to a heater or soldering 
iron, for example. Just be aware 
that most motors, fluorescent 
lamps, and electronic equipment 
cannot be controlled by such dim­
mers. NV 

LAM 
DIMMER 

LED1 
PC1 

PARTS LIST FOR DIMMER MODIFICATION 
MV5754 LED or equivalent. 
Clairex 7520 photocell or equivalent. (see text) 

PARTS LIST FOR LINEAR TOUCH CONTROL DIMMER 
1 M ohm, 1/4 watt, 5% carbon resistor R1, R3 

R2,R4,R9-
R5, R6 
R7, R8 
R10 
C1 
D1 
IC1 
IC2 

10M ohm pot 
100 K ohm, 1/4 watt, 5% carbon resistor 
7.5 M ohm, 1/4 watt, 5% carbon resistor 
2.2 K ohm, 1/4 watt, 5% carbon resistor 
10 MFD, 10 volt electrolytic capacitor 
1N914, 1N4148, or equal silicon diode 
74C04 CMOS hex inverter 
LM3900 quad op amp 

PARTS LIST FOR DIGITAL TOUCH CONTROL DIMMER 
R1, R3, R5 - 1 M ohm, 1/4 watt, 5% carbon resistor 
R2. R4 6.8 M ohm, 1/4 watt, 5% carbon resistor 
R6 47K ohm, 1/4 watt, 5% carbon resistor 
R7,R8 100K ohm, 1/4 watt, 5% carbon resistor 
R9-R 17 See text 
C1,C2 360 pF disc capacitor 
C3 0.01 mF disc capacitor 
D1-D13 1N914, 1N4148, or equal silicon diode 
IC1 4011 CMOS quad two-input NAND gates 
IC2 4024 CMOS seven-stage binary divider 
IC3 74C192 CMOS up/down counter 
IC4 4028 CMOS BCD to decimal decoder 
Misc. 30 gauge control wire, touch plates, 5-15 VDC supply. 

R1 
C1 
C2 
D1 
D2 

PARTS LIST FOR LINE POWER SUPPLY 
7.5 K ohm, 2 watt, 5% carbon resistor 
0.1 mF, 250 volt disc capacitor 
50 MFD, 10 volt electrolytic capacitor 
1 N4004 or equivalent silicon diode (400 volt) 
IN5234A zener diode (6.2 volt, 500 mW) 

Radlonlcs • Voice 
• ESS Infinity Oevlc 

Color Boxes • DTMF 
coders • Lineman's Hand 
Bug/Tap Detecto&:1111asler • 
per Beepel:'thlld Finder • 
Bullon • Car)aclvXIdnap Foliar 
Hidden Presence Detectors 
Hearing Asslstor • Shriek 
ule • TENS • Subliminal Mlxe 
Amp • Electronic Dowser • Vor­

Generator • 6th Sense Com­
municator • Noise Cancel Sys-

tem • Laser • Levltator • much~~~~~~~~~~"~~;~r;l;f: morel See our New Cataloal 

Rnvh·onmRnl~ 

cal/optlcal (ex: phone/auto/se-1=~~~~~~~;:.~ 
curlty/radlonlcllab/energy/HV IJ~~~~~=~~r:ft~~~~~,r~t~;;~·;~,·n'~;t·; 
EM/RF /radar /ultrasonlc/IR/UV I 
commo/consumer) for bust···--.. ·~···· .. _.,., .•. ,,~-,·-
ness/personal/Invention needs. 
Describe & Include $30 pre-en­
gineering fee (no obligation). 
Time & cost estimates 7-10 

ULTIMATE SUCCESS 
MANUAL 

IUn•lornald~ overworked, haraued or 
of oHJce politics? Stuck In 

Can't find a good job? 
off, or transferred 

~:~~~~~~;;~~~!~~si~;~~~~ look-

Nuta & Volta Maga1fne/February 1996 85 



I TELEPHONE -FAX cont. 

TURN ON your CELLULAR PHONE through 
key-pad programming. Manual $22. 
Cabletronics, BOX 30502N, Bethesda, MD 
20824. 

FAX/MODEM SWITCHER for single line 
phone users. Radio Electronics classic 
October 1989 cover story saves money and 
eliminates prearranged callbacks. Original 
published price includes electronics and 
drilled/plated PCB. $55 pp check/MO . 
Includes documentation and user mods. 
Project-Mate, 2727 West Manor Place , 
Seattle, WA 98199. SASE info. 

PHONE SYSTEMS WANTEDIII We buy 
AT&T MERLIN, SYSTEM 25/75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 513-847-2300 or FAX 513-847-2350. 

HOLD & MUSIC ON HOLD Only $29 includ­
ing shipping. Puts callers on hold and plays 
your customized message or music. Attaches 
easily to any phone . Send cheque to V. 
Eftechiou, 1402 Pine Avenue, Niagara Falls, 
NY 14301. 

CELLULAR ANALYZER ultra-compact 
unit displays ESN, MIN, SCM, DTMF and 
many more advanced features. Smallest 
and most advanced unit on the market. 
Call 818-425-2243 10-4 PST. (See display 
ad for photo.) 

"" . "'CJo$ing 'Date 
fot Ndtlssue -:- februarv 1 Qtfl 

8123 PAGE BLVD • ST. LOUIS, MO 63130 

(314)427-8118 
9222 CHESAPEAKE DR. • SAN OIEGO, CA 92123 

(619)279-6802 
2525 FEOERAL BLVD. • OENVER, CO 80211 

(303)458-6444 
MAIL ORDERS CALL TOLL-FREE 

1-800-669-6810 
FAX ORDERS (314)427-3147 

FLEXIBLE SOLAR PANELS• 
(yfl8, Jlllllelsl) 

HICh elfldency flexible .olar Jlllllels 
with fresnel lena. The Jlllllel Is an 
.,.orphoua allklo• alloy on a thin 

flexible sheet of atalnleu steel. 
Great for all kinds of ular projects! 

•edlura Jlllllel 
27"x15" (outside dl .. enslons) 

15.2 \'DC 11 waHa 700raA 
$80.00 

large panel 

·------------g .. Electronic CAD for Windows*!!! 

SCHEMATIC DESIGN 
A new schematic design tool you install on your PC and in 
minutes you'll be designing schematics. Wirin_g. drawing. 
printing. and fmishing your design with a single software 
package. Features include a full graphical library editor 
and title block editor, user defmable on-line ERC to 
identifY problem areas in the circuits so they do not make 
thier way into the fmal design, and more! You can 
chooose from over 12,000 parts in the included library of 
components, and a library part may be created from 
scratch, shapes im~ from other parts, and graphical 
definitions can eastly be edited. On-line help is available 
and includes the complete reference manual. 200 pin 
capability, manufacturer upgradable. r1 
WINDRAIT software $29.95 ea. l..J::J.I 
PC BOARD LAYOUT 
You have your schematic and you need to design a circuit 
board? Never fear, they make a diskette for that too! 
Finally, a PCB layout system with a sophisticated 
interactive routing capability available for the Windows 
environment. Route boards on up to 16 layers, use SMD 
and/or throujlh-hole component&, rotate components in 
0.01 degree mcrements. Complete with a library of over 
700 module footprints including over 3SO SMT footprints, 
and the power needed for even complex board design, and 
tools for high speed circuits, analog designing. and dense 
SMT boardS. On-line editing of pad stacks, a graphical 
editor for creating custom module footprints and editing 
existing ones, and other features make this an affordable 
tool for your PC. 200 pin capability, manufacturer 
upgradable. WINBOARD software $29.95 ea. 

•Microsoft Windows 3.1, Windows for Workgroups 3.11, 
Windows NT, and Windows 95 compatible. 

.. ______________ ~ 

mare. 

flexible solar cells! II 

High efficiency flexible solar panels are great for 
projects! Amorphous silicon alloy on a thin flexible 

sheet of stainless steel •• now you can make that solar 

FIVE ESNINAM modification installed in your 
OKI 900 for $250. Chip only $150. Phone 
with chip $600. Call Keith at 512-259-4770. 

!Ifi!Iflt/BTM 
REVERSE ENGINEERS BIBLE. New book 
explains theory and operation behind reverse 
engineering. Includes IBM software. Covers: 
Computers, cellphones, descramblers, 
GALS/PALS, encryption, dongles, patents, 
and more. Software for file editing and com­
parison, logic determination, cracking, disas­
sembling and more. $46.45 postpaid USA. 
VISA/MC 520-782-2316. FAX: 520-343-
2141. TELECODE, PO Box 6426-NV, Yuma, 
AZ 85366·6426. 

SPECTRUM LED 
.c\ RJ\INBOW OF UGHT! 

4 for $11.00 
l .. agtne an LED capable of producln& 
all three prlraary colors Ill the aarae 

package! The entire apectrura, 
lncludin& neaMl'hite, can be created! 
lraaglnallon becoraes reality with thlll 

T 1-3/4 rauhk:olor LED. Here's the 
technolo~: a red chip, a &reen chip, and 

two blue chlpa encased In a diffused 11-3/4 
packa&e. IJ•In~ NU'ioiiM Clll't'elll co•bln• 

lion•, yo11 CAll prod11u red, Drllll~e, yellow, 
~,_, 11111111, bl11e, nokl or whlltJ ~btl 

Detailed spec sheet Included. Whal can you 
do with these (beyond the obvious .,.aze 
your friends!)? Create a single lndlcalor 

systera, designate various controlll by color, 
raake a rauhk:olor bargraph, raake your 

project uraethlng out of the ordinary with 
rauhlcolor LEDsl 

ELECTRON/CALLY SPEAKING, 
GATEWAY'S GOT IT I 

Active Filter Cookbook $28.95 
The Seventeenth edition of th16 cla66lc l:>e6t. 
6eller i6 a mu6t. have for your lll:>ral')'. Active 

fllter6 (coml>inatlon6 of op-amp£>, re6i6tor6, and 
capacltor6 which quickly and conveniently 

replace tl'aditlonal lowpaoo, l:>andpaoo, and 
highpa66 fllter6) offer advantage6 like low COGt, 
ea6y tuning, ioolatlon, field ln6en6itlvit,y, 6mall 

6ize and 6lmple de61gn. The book cover6 
everyUling from l>a6IC6 of active fllter6 and 

operational amplifier6 to actual worldng clrcult6, 
ready-to-u6e de6ign tal:>le6, flr6t. and 6eCOild­

or.ler lowpaoo, !>andpaoo, and hlghpaoo 
network£;, tuning and real world appllcatlon6. 

Aloo lnclude6 6e!Jment6 zeroing In on the Sallen­
Key, Multiple FeedbacK, and State Yartal:>fe 
de61~n6. A great l:>ook from Don Lanca6ter, 

240p~e6. 

WEB SURFERS: 
VISIT US AT OUR NEW 

HOME ON THE INTERNET: 

WWW.GATEWA YELEX.COM 50" X 1 5-1/2' (outside dl•enslons) 
15.2 VDC 22 watts 1.4A 

$135.00 powered T·shirt you've been wishing for ... or how about 1""~....,...,..._......,..._.. ...... ~....,----------~1 
a solar powered RC car? Solar charge your HT battery! THE FINE PAINT : PAICES SUilJECT TO CffflGE WITHOUT NOTICE • 

*••lltr4tr ...... ,,. pl .... 1••1 .. • f6.SO ••ltpl•t 1M 
loooo41lot Itt tWt Ito•. 

orders call 
toll-free 

1·800-669·5810 

The ideas abound! GATEU.JA\115 NOT AESPONSIBlE fOfl PAINTING EMOAS • 
1.6·2v@ 350mA $5.95 ea 10 for $4.95 ea. MASTEACMO,~ 'r~~~~~i~.;-~· WE'll TAHE 

awrox.1·3/4"x6·1/4" s~~~l~~~s~~r~N·~~~~cr~=);g. 
1.6·2v@ 700mA $7.95 ea. 10 for $6.95 ea l.I'S GA<lt..ND SHIPPINGt'HANDliNG WITHIN THE CONTINENTAL U.S. 

approx. 1·3/4" X 12·1/4' (ITEMSAEQUIAINGADDITIOOALI\Y()U'.jTSAAENOTED) ... S4.25 
1.6·2v@ 1.4A $9.95 ea. 10 for $8.95 ea. fOfl THE FIAST ITEM. SD.SO fOfl EACH ADDITIOOALIT€M. 

approx. 3·5/8' x 12-1/4' AESTOCHJNG CHA'IGE tNll' 9E ASSESSED 011 AElLAIIED ITEMS. 

ltS4 muMUm u.llen ttl-. ore wld<s II [II] ~ Youknowltlsnotogoodwox 

coming out ol people's heodsl 

r--0-----V-ID_E_O_M_O_N!;:IT=O=R=~~~p~i~n~ho~l~e~c~a~m~e~r~a~~~~r LIGHTED HEADSET -~,1 
rt=\1 with audiolll 

with built-In 2-way ~ $l 7S.OO 1 MAGNIFIER -... __ 1 
switcher 1 $27.50 ; .. ,_, .. _ 1 

The latest In miniature survelllance .•. A -
r I $75.00 tiny an-board camera (1-3116' square, 1 1 

000
- 9' solid-state Black and White only 1 /5!' thick!) with a 3. 7mm pinhole A great new item, this is a hands-free way to see 

monitor has RCA connector far easy hook-up to tense (1116') and oudlol I little tiny parts as you work on them without having I 
your video cam~Jra. Built-in 2-way switcher Techle specs are: 1 to be a contortion artist with a soldering iron! The 1 

45!0 lines of resolution, 0.1 LUX. headband style magnifier features bright side lights 
enables you to use two cameras. These refurb ""·t tl • n• • 1 fl ltyl It 

nu ama c oacus"' •0 n n can I (4 AAA batteries not included) so you can add a I 
units are perfect for the pinhole camera housed In almost anything due to It's I little light to the area without clutching a nashlight I 

described in this ad, and great for security small size. Requires 9-15! VDC and a d · T 
little Imagination. Ideal far Gl Joe's un er your ch1nl he velcro adjustable headband 

applications! approx. 8-1/2" x 8-1/2" x 9-3/8' recognlssance missions, keeping tabs 1 fits comfortably around your head, and the 1 
an lklcle Herbie's retirement activities, 1 "goggles" pull down over your eyes for easy I 

*mailorder customers please include $15.00 far 
shipping & handling 
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or even enjoying your own version of visibility. The visor has a built-in 1.8X lens plus a 
Candid Cameral I nip-down magnifier lens and a pull-down Ioupe for 1 

hook-up Instructions Included. L _ exlra..!!:'agnification power up to 4.8 times_!__ J 

Write In 85 on Reader Service Card. 

CELLULAR HACKERS BIBLE VOLUME 2. 
Covers: NAM format maps, reverse voice 
channel hacking, RVC & FOCC message, 
unit ID code hacking, SID, control channel 
frequencies, reverse scanning, Mitsubishi 
MBOO modifications, data stream encoding, 
control channel signalling, qualification 
codes, central office codes, 40-50 MHz televi­
sion tuner hack, ESN codes, ESN/MIN scan­
ning hack. PLUS! Software to program 
Motorola bag, flip, brick (9121, plus Amps­
G2, Moto thru 94xx), Nokia, NEC, Radio­
Shack, Panasonic, and Mitsubishi 
phones.WOWI All this and much more. 
$79.95 ppd. Specify 1.2/1 .44 MB. CELLU­
LAR PROGRAMMERS BIBLE 400+ pro­
gramming instructions $56.45. BAGPHONE 
VIDEO BIBLE. New video shows and tells 
ALL about Radio-Shack bag phones. Covers: 
ESN, cloning, resurrecting "dead phones," 
checksums, security. Covers R-S and Nokia 
phones $39.95. VISA/MC 520-782-2316 or 
FAX: 520-343-2141. TELECODE, Box 6426-
NV, Yuma, AZ. 85366-6426 . 

$49-$149. MOTOROLA CELLULAR 
PHONES, REFURBISHED, COMPLETE 
SET INCLUDES ANTENNA, BATTERY 
LEATHER CASE AND AC POWER 
ADAPTER. Guaranteed, ready for activation! 
(1) BRICK PHONE 8000 SERIES, 8 FUNC· 
TION KEYPAD (Thick Model) $49.95, 
firmware below 9122. (2) BRICK PHONE, 9 
FUNCTION KEYPAD $59.95, Firmware 
9122-9340. (3) ULTRA CLASSIC I (Thin 
Model) 9 FUNCTION KEYPAD $69.95, 
WITH NAME MEMO, & MC2 COMPATIBLE 
$79.95, firmwares 9122-9340. (4) ULTRA 
CLASSIC II, VISTA (Thin Models) 8 FUNC­
TION KEYPAD PLUS 3 HOT DIAL KEYS, 
MC2 COMPATIBLE $89.95, firmware 9342-
9525. (5) ATTACHE BAG SERIES IV, 3 
WATT CAR PHONE, low profile, plugs Into 
car cigarette lighter jack $89.95, with Inte­
gral battery and AC charger $119.95. 
Firmware 9360 . (6) MICRO-TAC FLIP 
PHONES, 9 FUNCTION KEYPAD $139.95, 
MC2 COMPATIBLE $149.95 . Firmware 
9122-9340. NOTE: PHONES OFFERED uti­
lize 66#-69# test commands and not the new 
types VIZ: BOx#, series types EE2 & EE3 with 
firmwares higher than 9524. S/H, COD, 
FEDEX, 2ND DAY AIR ADD $12.95. PAY­
MENT MO OR CASHIERS CHECK. FREE 
CATALOG OR MAIL ORDERS ONLY, 
CALL 702-642-3558. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE, 1176C, N. LAS VEGAS, NV 89030. 

CALL DIVERTERS. Multi-purpose uses. 
Programmable call routing. Store and forward 
technology for automatic call routing. Suitable 
for use in call routing to Alternative Carrier's 
network. Phone users can keep their location 
secret. We can customize diverters for your 
specific needs. Only one phone line operation 
needed! Call: New Advanced Technologies 
today for details! 514-458-3063, Fax 514-
458-0798. 

TELEPHONE PHREAKERS BLACK BOOK: 
The largest and most indepth manual ever on 
the "how-to's" of phreaking! Covers: 
Construction details for over 100 boxes, 
caller ID, ANI, pay phones, phone taps, trac­
ing, ISDN, AT&T and MCI services, calling 
cards, loops, fax machines, code hacking 
programs, diverters, European carriers, 
switching, DTMF dialers, toll fraud, ringback 
numbers, war dialer programs, CNA, 800 and 
900 numbers, and much, much morel Also 
includes 2 programs that tum your PC into a 
blue or red box! For reference use only! 
Software and manual $20. SPECTRE 
PRESS, PO Box 5112, N. Muskegon, Ml 
49445. 



8.6 MEGABYTES of cellular hacking soft­
ware! Same as you've seen advertised 
nationwide for $99 and $1491 1.44MB format. 
$29.95 postpaid. Order: 520-782-2316. 
TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

DIGI-CALL telephone call logger kit. 
Automatically records call data on 1,500 
calls. Stores dialed number {tone or pulse), 
incoming Caller-ID, time/date, call dura­
tion, and more! Collect data then connect 
to your PC to retrieve, sort, and print. 
Export data to your spreadsheet, too. 
Complete kit, includes high quality circuit 
board, all electronic components, micro­
processor, DOS software, manual, 
$169.95. Custom enclosure $32.95. Add 
applicable tax, $8 USA shipping. Visa, 
MC, Amex, Discover, check . Digital 
Products Company, 134 Windstar Cir., 
Folsom, CA 95630. 24 hour voice 916-
985-7219, Fax 916-985-8460, E-Mail 
Dig Prod@ aol.com 

CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 and 2 Cellular Hackers 
Bibles , Cellular Programmers Bibles , 
Bagphone Video Bible, and Cloning Cellular 
Telephones Video. Software to program all 
Motorola bag , flip , & brick . Plus NEC, 
Panasonic, Nokia, and more. $179. Ppd 
USA. VISAIMC 520-782-2316. FAX: 520-
343-2141 . TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366-6426. 

COMPONENTS 

FREE ELECTRONICS CATALOG. Low, low 
prices for high quality overstocked parts. Call 
817-473-1730. !ME , PO Box 170415, 
Arlington, TX 76003. 

CATs 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 CATs and com­
plete repair of all monitors. T.M.C. 215-226-
0749/223-0388 9:00am-10:00pm EST. 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth{!) classic printing 
$28.50. SYNERGETIC$ PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa!MC. 

ELECTRONIC COMPONENTS BOUGHT: 
All transistors, diodes, resistors, capacitors, 
ICs, milspec, commercial. FAX LABB 
Associates, 215-364-5415. 

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. 

RESISTORS 20 FOR $1 . LEOs 4 for $1. 
Catalog $1. ZIPFAST, Box 12238, Lexington, 
KY 40581-2238. 

FLEXIBLE WAVEGUIDE brand new, silver 
plated, rubber coated , six-inch length of 
WR90 in sealed foil pouch. 4 pieces for $25. 
Wade, 309-523-3262. 

COMPONENTS: INTEL 27C020-150-V1 $2, 
Hitachi HD637A01VOP $10, LATICE 
GAL20XV1 OB-20LP $.50, MM 1 
PAL20L 1 OACNS $.50. All parts unused . 
Send check or money order to LLOYD's, 
28410 Front St., Ste. 104-184, Temecula, CA 
92590. $3 for postage and handling. 

HARD TO Find, hi-voltage electrolytics, caps, 
power resistors, xtals, plugs. Free catalog. 
A.G. Tannenbaum , Box 386, Ambler, PA 
19002. 215-540-8055, FAX 215-540-8327. 

74LS244 CHIPS in DIP package style, thou­
sands available for about 2 cents each plus 
shipping. Other types such as 74HC244, 
74HCT244, 74ALS244. Chips are used sol­
der pulls in good condition and will be sold by 
weight. Visa and MasterCard accepted by 
phone. Call MCP, 503-754-4904, FAX 503-
758-5331 . 

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

RF TRANSISTORS and tubes. MRF455 , 
2SC2879, 2SC1306, 2SB754, 2SC1969, 
2SC2312 , TA7222AP, 7808 , 2SC1947 , 
tubes, 4CX250B, 30KD6, 12006, 3-500 
graphite. Electrolytics all types. Westgate, 1-
800-213-4563. 

ELECTRONICS EXCHANGE ST. LOUIS the 
only surplus electronics store in the St. Louis 
area. We buy anything in electronics that's a • 
bargain. Call or FAX, 314-426-4848 . 24 
hours, 7 days. 

WE BUY gold plated parts, transistors, 
hybrids, ICs, diodes, circuit boards, patch 
panels, military pins, tantalum capacitors, 
relays, old test equipment and all types of 
electronic material. GOLD'N WEST SUR­
PLUS in Corona. Ph: 909-340-1501, FAX: 
909-340-1504. ASK FOR MARK. 

TRANSISTORS, ICs, capacitors, resistors, 
transformers. Over 100,000 parts and assem­
blies. Generic to exotic. All or part. Call 618-
997-3482 or write Ate. 9 Box 31 , Marion, IL 
62959. 

Wrlta In 120 on Raadar Sarvlca Card. 

WANT TO Buy: ICs, military & aircraft relays, 
diodes, transistors, Cannoo,~RW. Amp;­
Bumdy, Deutsch, Bendix connectors, elec­
tronic test equipment & most components. 
Hoffy Electronic Ent., 818-718-1165, FAX 
818-341-5506. 

AXIAL ELECTROL YTICS. New Nichicon 
miniature 22 MFD at 450VDC. Eight or more 
$1.25 each, postpaid. Write, phone, or fax for 
free flyer. DH Distributors, POB 48623, 
Wichita, KS 67201-8623.316-684-0050 VIF. 

I WANT it and I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I 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. 

Nuts & Volts Magazine/February 19% 17 



i i i til i i, ~ i 1310 ~rf~~ i;ffte 4 Control your home from your r~dio! 
ELECTRONICS Eugene, Oregon 97402 ONly $99.00 ~· 

The Auro-KAU® AK-16 DTMF Controller 
Board features 16 relay driver outputs and 
DTMF to X-10 house control capability! 
Control the relay driver outputs, X-10 
modules, or both with your radio keypad! 
X-10 operation requires the PL-513 Power 
Line Interface C$20l. The AK-16 mates 
readily with our RB-8/1 C$99l or RB-16/1 
C$149l relay boards. The 0-12 digit 
security code is user programable using 
your DTMF keypad. Additional features 
include reprogramable CW ID and several 
modes of operation, including two with CW 

Y1SA, MAsTERCARd, AMERICAN ExpREss, D1scavER response. The AK-16 is a fully assembled 
COD ($5) aN CAs~l aR MaNE)' ORdER bAsis oNly and tested printed circuit board. 
S/H $ b USA, $ I 0 CAMdA, $ I 5 FOREIGN Price and Specifications ore subject to change without notrce 

Catalogs are also available via the Internet motron.info@emerald.com 
Info: <541> 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 

VIDEO FIBER OPTIC UNK. Enables you to 
transmit composite video images from any 
video source (cameras, VCRs, etc.) over fiber 
optic cable instead of coax. Complete pack­
age includes transmitter, receiver and two AC 
adapters. Not a kit, completely assembled 
and ready to use. Brand new in the box. Only 
$49 for all four pieces, while supplies last. 
Credit cards okay. Write or fax 501-223-9406 
to order. Software City, Box 23016, Little 
Rock, AR 72221 . 

INTEL 1960-33CA $49, 622S6 32xx8 SRAM 
$2.50, IRFD 9120 PFET $1, Hydrogen fuel 
cell educational kit $149. Ask for current flyer. 
Greenlux. New phone: 815-232-1946. 

MUST SELL Capacitors: 120,000 electrolytic 
aluminum cased w/axial leads, 200,000 alec. 
aluminum cased w/radial leads, 140,000 
ceramic disc, 100,000 metallized polyester 
film, assorted values. Make offer! ISE, ph. 
210-350-5555, FAX: 210-350-5574. 

CHIP/DIE COMPONENTS large quantities of 
diodes, transistors, ICs, capacitors and resis­
tors. APTEC, 310-640-7262. 

FREE HEATSHRINK sample pack. Send 
SASE to: APTEC Electronics, PO Box 101, El 
Segundo, CA 90245-0101. 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROM&, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
31()-494-4851 OR FAX 31()-494-4913. 

24C16 E-Square chips. Brand new. Call for 
best price. 514-484-1603. 

RESISTOR SELECTION 10,000 total quarter 
watts. Rfty each of 200 different values. $95. 
Murphy's Surplus, 401 North Johnson Ave., 
El Cajon, CA 92020. 619-444-7717. 

CRYSTALS: RADIO and microprocessor, 
low price, fast delivery, all brands, prototype, 
production runs. Velco Electronics, 716-924-
2073, FAX: 716-924-2136. 

MICROCONTROLLERS 
I 

8051 SBCs with Bootstrap Loader, 
Economical SBC with 128 byte memory, 24 
1/0 Ports . Contains preprogrammed 
Bootstrap software that allows loading of 
.OBJ files to EEPROM through Serial Port of 
PC. Run programs without burning EPROMs. 
IBM DOS compatible Utility Disk included 
(3.5 or 5.25 in). $59 plus 5/H. Also; Learn 
Assembly code with the perfect 70691HEX 
companion; "Assembly Language BASICs". A 
64 pg. booklet devoted to the programming of 
the 8031 /51. Written with the novice program­
mer in mind. $15 plus S/H. Suncoast 
Technologies, PO Box 5835, Spring Hill, FL 
34606. 904-596-7599. V/MC Accepted. 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371-84 97 
E-Mail 7 4262.3664@compuserve.com 

PROGRAM THE 8052 in BASIC with our 
inexpensive development sse. 
Assembled/Tested board contains Intel's 
BASIC-52 Interpreter (80C52) . Allows pro­
gramming through serial port of PC. Also 
contains 8K RAM/ROM, Hi-address decoder, 
large breadboard area, 40-pin header and 
2864 EEPROM that allows auto-startup of 
your saved programs. Programming software 
also included (3.5 or 5.25 in.) $70 plus SIH. 
Also learn how to program your purchase 
with the "BASIC-52 User's Manual." A 150-
page book containing the proper usage of all 
commands/statements, $20 plus S/H. 
Suncoast Technologies, PO Box 5835, 
Spring Hill, FL 34606. 904-596-7599. V/MC 
Accepted. 

ECONOMICAL 8051 SBCs. The 70691 RAM, 
a complete SBC with large breadboard area, 

. . serial port, 8K RAM/ROM and 40 pin Header 
for Easy interfacing. Also includes program­
ming software (3.5 or 5.25in), documentation 
and sample .ASM codes. Assembled/ Tested 
$50 plus S/H. Suncoast Technologies, PO 
Box 5835, Spring Hill, FL 34606. 904-596-
7599. V/MC accepted. 

Tektronix 1240 Logic Analyzer with Probes .. $800.00 

Maxon motor-enc:oder-gearheed. Swiss made. 8000 RPM 
motor with 81 .2:1 reduuction. Output torque 2 Nm continuous. 
80% efficiency, ideal for battery operation. Smm shaft, 4 3/4 
overall length. Hewlett-Packard encoder .. oo ....... $49.00 Postpaid 

Welch Allyn Bar Code 
Reader. Model 3600/ A-
111 "Scanteam 3600". 
Current Production 
Compact Unit. With 
Software 1 1/4" H x S 
1/2" w X 3 1/2" D. 
22"Good Read" LED 
indicator ... . $99.00 PP 

600 Watt Po­
Supply By 

· Lambda. Usually I 
dont get excited by 
power supplies 
because there are 
too many on the 
market. This one is 

exceptional, 15V 24 Amps, 15V 12A, (2)15V 3A, 5V 12A. 
Instructions to series or parallel aulputS provided. 92% 
Efficiency. Mini-fan cooled, Size 2"x4"x12" ... $59.00 Postpaid. 

Best wishes for the new year. I now take credit cards, cash, 
check or COD orders. Everything unconditionally guaranteed. 
F"'nklln G. Fink CEO. CC&BW. 

Vision & Motion Surplus 
241 A East Main Street 
Westboro MA 01581 

508-366-8370 
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1 T' Sony (HewleH 
Packard 98789A) 
MonHor. Checked out, 
good bright tl.be. 
inputs (BNC) sync 

~~~l~llif: 
•• • • • • • •• • •• green. Not 

with IBM unless 
Compatible with 
when retuned. Suggest 
you buy this only if you are 
familiar with monitors, or 
wish to experiment. 

I · Osc:llloscope Special! Hewlett Packard 1200B for audio and 
low level applications. 100 mlcrovoh senshlvHy, 500KHz 

, bandwidth, large screen. One of the best scopes for low levels 
·ever made. Sold by other surplus houses at several times our 

40 lbs .oooooo•oooooooooo$150.00 
Cable, VGA to BNC R,G,B,H,V .. oo . Postpaid. MonHor 
professionally modified to edd H,V Input eddoo .. oooo .$75.00 
Monitor prot.sslonally retuned for Mac ... 00 ••••••••• edd $50.00 

Electro-Pneumatic components. 

Schrader Bellows Linear 
Actuator. Quick disconnect 
fittings, adjustable limit switches 
2.5"x2.5" 840 41008 25 .. $22.00 
Size 1 3/4"x1 3/4"x1 3/4" M25 
41 OOB25oo 00 • •• ••• $19.00Postpeld. 
Rotary Actuator. Quick 
connects, adjust. limit switches 
SMC CRB 1BW30-180S 2.5" L, 
2" Diam. . .... $21.00 Postpaid 
H._ Rotor PRN003-90-90 SR3 
(?What is it?) oo$20.00 Postpaid 

prefered robotic motion. 
Muscle-like smooth action, 
sustained high peak energy 

reservoir tank. Now 
Stllte of the 1111 
pneumatics at affordable 
prices. 
Power and Control UnH. 
Contains pump, reservoir 
tank, micro-adjustable 
regulator, multiple quick­
disconnects, and eight 
electrically controlled valves. 
Size 12"x1 149.00 PP 

Write In 48 on Reader Service Card. 

price . Checked out, in eX++ condition .......... $175.00 Postpaid. 

- · OPT101 Photodlode and Amplifier IC, 
{~ works with 3V single supply 0.01% 

nonlinearity. Perfect for color and spot 
~. . meters and other low level sensing and 

~ · · j' measuring. 5 pin vertically mounted 
SIP ........ $5.00 Postpaid 

Sony XC37 2/3 Inch Scientific Grade CCD Camera. NTSC 
Output. High Resolution, With quality Dormeyer Computar 
25mm F1.8 lens, power cable (12 VDC) . Added bonus while 
they last-.xtenslon tube set for macrophotography $15.00 
with purchase of camera. 00 00 00 oo• 00 ••• oooooo•oo·· 0000 Postpaid 

Linear Motion Slide 
for Numerical 
Control. 12 inch 
motion. Non stretch 
timing belts on each 
side drive platforms to 
which a 
member can 
secured. 
gearhead Maxon 

with 

belts through cross-
shaft for parallel 
motion. Recommended 
mat-cutting. PC drilling or signmaking. Includes opto limit 
switches .................................. .. ...................... $99.00 Postpaid 

4" Travel Recirculating Ball Slide. Maxon motor-gearhead­
encoder. Suitable fo' precision optical motion. oo$69.00 Postpaid 



B & S SALES 
(810) 566-7248 FAX (810) 566-7258 

"Your satisfaction is our main goal" 

COMBINATION: 10 Price 

SP-PLUS $195.00 
One piece Panasonic converter model TZPC175DG2 to replace Scientific Atlanta or Pioneer 
models. Volume control, sleep timer, standard/HRC switchable, and parental lock. 

TP-PLUS $195.00 
One piece Panasonic converter model TZPC175DG2 to replace Tocom models. Volume control, 
sleep timer, standard/HRC switchable, and parental lock. 

ZP-PLUS $195.00 
One piece Panasonic converter model TZPC175DG2 to replace Zenith models. Volume control, 
sleep timer, standard/HRC switchable, and parental lock. 

CONVERTERS: 
PANASONIC TZPC1453G2 

-

lOPe 

$69.00 
20Pc 

$67.00 
"Top of the Line" converter featuring sleep timer, standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel capability. 

PANASONIC TZPC1003 $64.00 $62.00 
One of our best selling converters featuring sleep timer, parental lock, last channel recall, favorite 
channel memory, and 80 channel capability. 

CENTURY $62.00 $60.00 
New straight converter with 99 channel capability. Featuring sleep timer, parental lock, last channel 
recall, favorite channel memory, and standard/HRC switchable. 

DESCRAMBLERS: 
10 Pc 20 Pc 

PGWS 
M-80 

$63.00 $57.00 
$63.00 $57.00 

TNT $63.00 $57.00 
PURPLE $49.00 $44.00 

STEALTH 
J-7 
TVT-3G 
MINITVT 

lOPe 

$47.00 
$42.00 
$40.00 
$40.00 

NO MICHIGAN SALES 
' 

20Pc 

$42.00 
$40.00 
$37.00 
$37.00 

SALES 'REPRESENTATIVES AVAILABLE MONDAY THRU FRIDAY 8:30 A~M. EST TO 5:30P.M. EST ' 
AND SATURDAY 10:00 A.M. TO 4:00P.M. EST. 
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CANADA- ONTARIO - ST CATHERINE$ - Niagara 
Peninsula ARC Hamfest. CONTACT: Marg Sewell 
90%80-1211 
CA- ANTIOCH- MarketPro Computer Show. CON­
TACT: 415-388-8893 
CA- LOS ANGELES- Scientific & Technical 
Instrument Show. CONTACT: AI 310476-6277 
CA- SANTEE- Ham, Computer & Electronic 
Swapmeet. CONTACT: Pat619-561-0052 
MA- FITCHBURG- MarketPro Computer Show. 
CONTACT: 201-265-1075 
NH - SEABROOK - Northern Computer Show. CON­
TACT: 508-744-8440 
TN - KNOXVILLE - The Shriners of Kerbela AR 
Service Hamfest. CONTACT: Paul 423-986-9562 
TX- AMARILLO - Potter County ARES & Amarillo 
RACES Hamfest. CONTACT: Ben 806-381-8810 

FL- MIAMI- 36th Annual Dade Radio Club of Miami 
Tropical Hamboree. CONTACT: Evelyn Gauzens 305-
6424139 
MS - JACK SON - ARRL State Convention. CON­
TACT: Travis Cliett 601-939-9236 

CA - L ANCASTER - MarketPro Computer Show. 
CONTACT: 415-388-8893 
CA - LIVERMORE - Swapmeet. CONTACT: Noel 
Anklam 510447-3857 eves 
CA - SANTA ROSA - MarketPro Computer Show. 
CONTACT: 415-388-8893 
MA - ANDOVER - MarketPro Computer Show. CON­
TACT: 201-265-1075 
ME- PORTLAND - Northern Computer Show. CON­
TACT: 508-744-8440 
MJ - SOUTHGATE - Computers & You Computer 
Show. CONTACT: 313-283-1754 

CA- FONTANA - Amateur Radio & Electronics 
Swapmeet. CONTACT: Bill Gruber 909-8224138 
CA - FRESNO - MarketPro Computer Show. CON­
TACT: 415-388-8893 
FL - ARCADIA - Desoto ARC Hamfest. CONTACT: 
Doug Christ 941494-5070 
FL - PENSACOLA - ARRL Hamfest. CONTACT: Bill 
Behrends 904-476-8537 
MN - BLAINE -Midwinter Madness. CONTACT: 
Robbinsdale ARC 612-537-1722 
Rl - SMITHFIELD - MarketPro Computer Show. 
CONTACT: 201-265-1075 
SC - CHARLESTON - 23rd Charleston ARS Hamfest 
& Computer Show. CONTACT: Jenny 803-747-2324 
WI- WAUKESHA - Computer Show & Sale. CON­
TACT: ComShow 414-961-6003 

MA - WILMINGTON - KGP Computer Show. CON­
TACT: 908-297-2526 

CA - SAN DIEGO - MarketPro Computer Show. 
CONTACT: 415-388-8893 
IL - DES PLAINES - Computer Show & Sale. CON­
TACT: ComShow 312-6654817 
IN - SOUTH BEND - Computer/Camera Swapmeet. 
CONTACT: Roger L. Smith 219-856-3863 VM/FAX 
Ml - DEARBORN - Computers & You Computer 
Show. CONTACT: 313-283-1754 
NY - STONY BROOK - MarketPro Computer Show. 
CONTACT: 201-265-1075 
OH - MANSFIELD - InterCity ARC Mid-Winter 
Hamfest/Computer Show. CONTACT: Pat Ackerman 
419-589-7133 
PA- LATROBE -Chestnut Ridge ARC Winterfest. 
CONTACT: Chris Weiss 412-537-6068 

FL - ORLANDO - 50th Annual Orlando Hamcation. 
CONTACT: John Lenkerd 407-645-2026 

AZ - TUCSON - SouthWest Ninety Niners User 
Group Fest West '96. CONTACT: Tom 520-886-2460 
CA - SANTEE - Ham, Computer & Electronic 
Swapmeet. CONTACT: Pat 619-561-0052 
CA - STOCKTON - MarketPro Computer Show. 
CONTAC~415-388-8893 

IN - INDIANAPOUS - AGI Computer Fair. CON­
TACT: 317-299-8827 
MA - MARLBOROUGH - Algonquin ARC Hamfest. 
CONTACT: Ann Weldon 508-4814988 
Ml -LIVONIA - Computers & You Computer Show. 
CONTACT: 313-283-1754 
NY - GOSHEN - Orange County ARC Hamfest. 
CONTACT: Steve Voorman 914-496-8710 
OR - RICKREAL - Salem Repeater Assn & Orange 
Coast Emergency Repeater Salem Hamfair. CON-
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l':'l"'he Events Calendar is a free service limited to electronic events such as 
U computer shows, hamfests, flea markets, etc. If your organization is 
sponsoring an event and would like a free listing, contact us at least 60 days 
prior to the event. Include your flyer, estimated attendance, name of the per­
son to contact, and phone number. 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we can not be responsible 
for errors or cancellations. The information contained in this column is for 
the use of the readers of Nuts & Volts and may not be republished in any 
form without the writt~?n permission ofT & L Publications, Inc. 

TACT: Evan Burroughs 503-585-5924 
TX - SMITHVILLE - Bastrop County ARC Hamfest. 
CONTACT: Charlie Claiborne 512-237-3817 

CA- VENTURA- MarketPro Computer Show. CON­
TACT: 415-388-8893 
GA- AUGUSTA- Computer Show. CONTACT: 
Richard Stephens 706-868-6814 

NJ -EDISON- KGP Computer Show. CONTACT: 
908-297-2526 

CA- SACRAMENTO - MarketPro Computer Show. 
CONTACT:415-388-8893 
IL- ORLAND PARK- Computer Show. CONTACT: 
24-Hour Hotline 708-974-3123 
IL - ROCK ISLAND - 25th Annual Davenport RAC 
Hamfest. CONTACT: Kent Williams 309-796-0718 
MA- TAUNTON - Northern Computer Show. CON­
TACT: 508-744-8440 
Ml -FLINT- Computer Show. CONTACT: Five Star 
Productions 810-230-0988 
Ml -LANSING- Computers & You Computer Show. 
CONTACT: 313-283-1754 
NC - ELKIN- Briarpatch & Foothills ARC's Hamfest. 
CONTACT: Dave Nicholson 703-7554669 

D --·-.. 
MA - ROCKLAND - Northern Computer Show. CON­
TACT: 508-744-8440 

CA - MONTEREY- ARRL Hamfest. CONTACT: Max 
Cornell 408-883-0491 
FL - BROOKSVILLE - Hernando County ARA 
Hamfest. CONTACT: Glenn Brown 904-799-6755 
GA - DALTON- Dalton ARC Hamfest. CONTACT: 
Harold Jones 706-673-2291 
IN - LAPORTE -Mid-Winter "Cabin Fever" Hamfest. 
CONTACT: LaPorte ARC, POB 30, LaPorte IN 46350 
Ml - WESTLAND - Great Lakes Computer Expo. 
CONTACT: 313416-1015 
Ml -TAYLOR- Computers & You Computer Show. 
CONTACT: 313-283-1754 
NY- TROY- MarketPro Computer Show. CONTACT: 
201-265-1075 
VT- MILTON - Radio Amateurs of Northern Vermont 
Winter Hamfest. CONTACT: WB2JSJ 802-879-6589 

CA - VALLEJO - MarketPro Computer Show. CON­
TACT: 415-388-8893 
GA - ATLANTA- ComputerShow. CONTACT: 
ComputerShow 770-907-6225 
Ml - CANTON- Great Lakes Computer Expo. CON­
TACT: 313416-1015 
OH - CINCINNATI- ARRL Great Lakes Division 
1996. CONTACT: Stan Cohen 513-531-1011 

2!l 
CT - CROMWELL - MarketPro Computer Show. 
CONTACT: 201-265-1075 
IL - GLEN ELLYN- Computer Central Computer 
Show. CONTACT: Jay Robinson 708-940-7547 
Ml - DEARBORN - 26th Annual Uvonia ARC Swap 
N Shop. CONTACT: Neil Coffin 313-261-5486 
Ml - MADISON HEIGHTS - Computers & You 
Computer Show. CONTACT: 313-283-1754 
NH - MANCHESTER - Northern Computer Show. 
CONTACT: 508-744-6440 
NY - FREEPORT - Hamfest. CONTACT: Alex 516-
742-1628 
OH - CUYAHOGA FALLS - Cuyahoga Falls ARC 
Hamfest/Computer Show/Flea Market. CONTACT: 
Carl 216-497-7047 
PA - PITTSBURGH - South Hills ARC Hamfest. 
CONTACT: Steve Lane 412-341-1043 

VA- VIENNA- 20th Annual Vienna Wireless Society 
Winterfest. CONTACT: Paul 703-560-2779 

MARCH '1996 

AL - TUSCALOOSA - Black Warrior Swapfest. 
CONTACT: Kelly Bruce 205-339-7882 
CA - SANTEE - Ham, Computer & Electronic 
Swapmeet. CONTACT: Pat 619-561-0052 
FL - FORT LAUDERDALE - Narisaam Computer 
Show. CONTACT: 800436-6707 
KY- GLASGOW - Mammoth Cave ARC Hamfest. 
CONTACT: Mark Woodcock 502-651-8777 
ND - BISMARCK - 6th Annual Hamfest. CONTACT: 
Central Dakota ARC, POB 7162, Bismarck ND 
58507 
NH- TWIN MOUNTAIN- North County ARC & 
Uttleton ARK Ham Radio/Computer Flea Market. 
CONTACT: Richard Force 603-768-4428 
NJ -ABSECON - Shore Points ARC "Springfest 
'96". CONTACT: SPARC, POB 142, Absecon NJ 
08201 

OH - CINCINNATI- Computer Fair. CONTACT: Mark 
Hanslip 513-263-3378 

~iiiiil~~ 
CA- LIVERMORE- Swapmeet. CONTACT: Noel 
Anklam 510-447-3857 
FL- WEST PALM BEACH- Narisaam Computer 
Show. CONTACT: 800436-6707 
MA - BRAINTREE - South Shore ARC Ham Radio 
Flea Market. CONTACT: William 617-268-6906 
MA- SWANSEE - Northern Computer Show. CON­
TACT: 508-744-8440 

LA- LAFAYETTE - Acadiana ARA Hamfest. CON­
TACT: Nolen Griffith 318-989-9039 
NE - NORFOLK - ARRL State Convention. CON­
TACT: Patrick Adams 402-371-7295 

AZ -SCOTTSDALE- Scottsdale ARC Hamfest. 
CONTACT: Ron Reynolds 602-240-0473 
CA -FONTANA- Amateur Radio & Electronics 
Swapmeet. CONTACT: Bill 909-8224138 eves 
FL - LAKE WORTH - West Palm Beach ARC Semi­
Annual Free Flea. CONTACT: Marvin 407-683-2930 
KS -COLBY- Trojan ARC Hamfest. CONTACT: Jim 
Robison 9134624548 
KY - HAZARD - Kentucky Mountains ARC Hamfest. 
CONTACT: John Farler 606-436-5354 
ND - FARGO- Red River Radio Amateur's Amateur 
Radio/Computer Fair. CONTACT: 701-282-2876 
TX- VICTORIA- Swapfest 1996. CONTACT: Victoria 
ARC 512-573-0821 
WA- PUYALLUP - Electronics Fleamarket. CON­
TACT: Mike & Key ARC, 637 2nd Ave S, Kent WA 
98032 

NC - CHARLOTTE - Mecklenburg ARS Hamfest. 
CONTACT: Mary Hunt 704-8414267 
NJ - PENNSAUKEN - KGP Computer Show. CON­
TACT: 908-297-2526 

IL -ORLAND PARK- Computer Show. CONTACT: 
24-Hour Hotline 708-974-3123 
OH -CIRCLEVILLE -Teays ARC Computer/ 
Hamfest. CONTACT: Roy Ulko 614-477-2771 
OH- CONNEAUT - 10th Annual Conneaut ARC 
Hamfest. CONTACT: Jack Martilla 216-593-3353 
WI- WAUKESHA - Sewfars Swapfest. CONTACT: 
Southeastern Wisconsin FM ARS 414-789-1034 

All listing information should be sent to: 
Nuts & Volts Magazine 

Events calendar 
430 Princ:eland Court 
Corona, CA 91719 

PhOIJI! 909<37 h8497 
faxm909-371 ~3052 

C:::omRP~rve 74262,3664 
lntemet 

7 4262 .3664@compuserve.com 

CA - LOS ANGELES - Computer Telephony 
Conference. CONTACT: 212-691-8215 

CA- SANTEE - Ham, Computer & Electronic 
Swapmeet. CONTACT: Pat 619-561-0052 
FL - ENGLEWOOD - Englewood ARS HAMCOM '96. 
CONTACT: Dennis Babcock 941-698-0248 
GA - MARIETTA - Kennehoochee ARC Hamfest. 
CONTACT: Margaret Durham 770-9774405 
Ml - MARSHALL - 35th Annual Crossroads Hamfest. 
CONTACT: SMARS 616-979-3433 
NJ - PHILLIPSBURG - Micro Mart Computer Show. 
CONTACT: 609-924-2344 

FL - FORT WALTON BEACH - Playground ARC 
Ham/Swapfest. CONTACT: Scott 904-244-3182 
GA - PERRY - Middle Georgia ComputerShow. CON­
TACT: ComputerShow 770-907-6225 
NJ - WAYNE - KGP Computer Show. CONTACT: 
908-297-2526 
TX - MIDLAND -Midland ARC Hamfest. CONTACT: 
Larry Nix 91%99-5441 

M1 - FLINT - Computer Show. CONTACT: Five Star 
Productions 81 0-230-0988 
Ml - NOVI - Great Lakes Computer Expo. CONTACT: 
313416-1015 
OH- MAUMEE - Toledo Mobile Radio Assn's 41st 
Annual Hamfest/Computer Fair. CONTACT: Brian 
Harrington, 4463 Holly Hill Dr, Toledo OH 43614 
OR - MILTON-FREEWATER - Walla Walla Valley 
ARC Hamfest. CONTACT: David 509-525-2529 
PA - DOVER - 9th Keystone VHF Club York 
Springfest. CONTACT: Ted Rodes 717-259-8063, 
FAX 717-259-7870 
PA- MONROEVILLE - Two Rivers ARC Hamfest/ 
Computer Fair. CONTACT: TRARC, POB 225, 
Greenock PA 15047 
WI - JEFFERSON - Tri-County Arc Hamfest. CON­
TACT: TCARC 414-563-6502 eves 

FL - MARTIN COUNTY - 20th FREE Hamfest. CON­
TACT: MCARA, POB 1901, Stuart FL 33495 
FL - SEBRING - 3rd Annual Highlands County ARC 
Hamfest. CONTACT: Clyde 941453-7181 
IN - INDIANAPOUS - AGI Computer Fair. CON­
TACT: 317-299-8827 
Ml - CANTON - Great Lakes Computer Expo. CON­
TACT: 313416-1015 
MO - KANSAS CITY - Ararat AR Shrine Club 
Hamfest. CONTACT: Roger Bessmer 816-842-0400 
NJ - WEST ORANGE - Irvington-Roseland AC 
Hamfest. CONTACT: Jim Howe 201402-6066 

AL - HUNTSVILLE - ComputerShow. CONTACT: 
ComputerShow 770-907-6225 
OK - TULSA - Green County Hamfest & ARRL 
Section Convention. CONTACT: Merlin 918-272-3081 
PA - FORT WASHINGTON - KGP Computer Show. 
CONTACT: 908-297-2526 

IL - GLEN ELLYN - Computer Central. CONTACT: 
708-940-7547 
IL- STERLING -36th Annual Sterling-Rock Falls 
ARS Hamfest. CONTACT: Uoyd 815-336-2434 
Ml - ANN ARBOR - Colossal Computer Sale. CON­
TACT: 313-971-0990 
Ml - MIDLAND - Computer Show. CONTACT: Five 



Star Productions 812-230-0988 
NJ • TREI'ITON- Hamcomp '96. CONTACT: 
Delaware Valley Radio Assn Hotline 609-882-2240 
NY· YONKERS - WECAfest. CONTACT: Thomas 
Rafaelli 914-741-6606 
PA ·ASTON- Camera & Video Show. CONTACT: 
Adam Rifkind 610-527-5903 
OH • MADISON - Lake County ARA Hamfest CON­
TACT: Roxanne 216-256-0320 
WV ·CHARLESTON- ARRL Hamfest. CONTACT: 
Jimmie Hewlett 304-768-1142 

QA • COLUMBUS - Columbus ARC Hamfest. CON­
TACT: Randy Hancock 706-596-8820 

CO • GOLDEN- 5th Annual ENTCOM. CONTACT: 
Midnight Engineering Magazine 719-254-4558 

CT • WATERFORD - Radio Amateur Society of 
Norwich's Ham Radio Auction. CONTACT: Tony 203-
659-0162 
IN • COLUMBUS • Columbus ARC Hamfest. CON­
TACT: Marion Winterberg 812-342-4670 
KY • EUZABETHTOWI"' - 17th Annual Uncoln Trail 
ARC Hamfest. CONTACT: LTARC, POB 342, Vine 
Grove KY 40175 
M1 • MICHJGAI'I CITY- Michigan City ARC Hamfest 
& Computer Flea Market. CONTACT: Ron Stahoviak 
219-872~594 

Ml • WESTLAI"'D - Great Lakes Computer Expo. 
CONTACT: 313-416-1015 
NJ • OPPER SADDLE RIVER - Chestnut Ridge 
Radio Club Flea Market. CONTACT: Andy 201-261-
3783, FAX 201-261-1036 
TN • TOI.J..AHOMA- Middle Tenneessee ARS 
Hamfest. CONTACT: Ernest Moore 615-72S-9473 

• 
QA • NORCROSS - Atlanta Area ComputerShow. 
CONTACT: ComputerShow 770-907~225 
MD • TIMONIUM - Baltimore ARC Hamboree/ 
Computerfest & State Conv. CONTACT: William 
Dobson 410-426-3378 

CA ·SAriTA AriA- ACP Swapmeet. CONTACT: 
Mary Russo 714-55S-8813 
CT • SOUTHINGTON - Southington ARA Flea 
Market. CONTACT: Chet 860-62S-9346 
1L. GRAYSLAKE- Ubertyville/Mundelein ARS 
LAMARSFEST '96. CONTACT: Frank Avellone 70S-
234-4124 
NC ·KINSTON- Down East Hamfesl CONTACT: 
Jean DuPree 919-524-5724 

APRIL 1996 

AL • ALBERTVILLE - Marshall County ARC 
SandMountainFest. CONTACT: Buddy Smith 205-
593-2516 

CA • SANTEE - Ham, Computer & Electronics 
Swapmeet. CONTACT: Pat 619-561-0052 
CO. LONGMOI'IT- LARCFEST. CONTACT: 
Longmont ARC, POB 86, Longmont CO 80502-0086 
PA - PHILADELPHIA- Micro Mart Computer Show. 
CONTACT: 609-924-2344 
TX ·WICHITA FALLS- Wichita ARS Hamfest. CON­
TACT: Jimmy Dodson 617-586-0215 
VA. VJRGII"'IA BEACH- Chesapeake ARS Hamfest. 
CONTACT: Preston Ipock 804-543-4610 

CA • LIVERMORE - Swapmeet. CONTACT: Noel 
Anklam 510-447-3657 

MS • TUPELO- Tupelo, Booneville & Monroe 
County ARC's Hamfest. CONTACT: Jack Ellis 601-
642-7255 
OK. LAWTON- ARRL State Convention & Hamfest. 
CONTACT: Robert Morford 405-35~120 

CA • FOI'IT ANA - Amateur Radio & Electronics 
Swapmeel CONTACT: BiU 909-822-4136 eves 
KY • BOWLING GREEN • Kentucky Colonels ARC 
Hamfest. CONTACT: Leon Garrett 502-842-5307 
ME • PORTLAI'ID - Portland Amateur Wireless Assn 
Hamfest. CONTACT: Ronald Levere 207-846-9090 
MO. JOPLIN - Joplin ARC Hamfest. CONTACT: 
Andy Gabbert 417-673-8371 
PA • FREDERICKSBURG- Appalachian AR Group 
Hamfest. CONTACT: Mark Schropp Jr 717-754-7700 
WA • SPOKAI'IE - Inland NW Hamfest. CONTACT: 
All.afky 509-924-3475 

WHITE-STAR 'ELECTRONICS 
NC • RALEIGH - Raleigh ARS Hamfest, Convention 
& Computer Fair. CONTACT: Romn Ransom 919-
269-4406 
NJ • NEWARK- Micro Mart Computer Show. CON­
TACT: 609-924-2344 
WI • MADISON - Madison Area Repeater Assn 
Hamfest. CONTACT: Jim Waldorf 60S-245-a690 

l 
CA • VISALIA - ARRL lnt'l OX Convention. CON­
TACT: Don Bostrom 81S-764-2590 

CA - SANTEE • Ham, Computer & Electronic 
Swapmeet. CONTACT: Pat 619-561-0052 
Ml • MUSKEGON - Muskegon County 
ARES/RACES Hamfest. CONTACT: Tom Vander Mel 
616-733-2963 

GA- ATLAI'ITA- ComputerShow. CONTACT: 
ComputerShow 770-907-6225 
NJ ·WEST WINDSOR- 21st Trenton Computer 
Festival. CONTACT: TCF '96 717-529-6134 

DE • NEWCASTLE - Penn-Del ARC Hamfest. CON­
TACT: Hal Frantz 302-79S-7270 
IL • ARTHUR - Moultrie ARK 34th Annual Hamfest. 
CONTACT: Ralph Zancha 217-873-5287 
IL • ORLAND PARK - Orland Park Computer Show. 
CONTACT: 24-Hour Hotline 70S-974-3123 
MA • CAMBRIDGE- MIT Flea Market. CONTACT: 
Nick 617-253-3776 
Ml • FLII'IT- Computer Show. CONTACT: Five Star 
Productions 810-2.30-0988 

TEL: 405-631-5153 FAX: 405 ... 631-4788 

CONVERTERS: ............................................... 20 
Regal CR-83 ....................................................... 45 
*New, Panasonic TZPC 145 .............................. 75 
DQN-5 (2 or 3) (unmodified) ............................ .45 
DRZ-3 PJ (unmodified) 70 Channel Plain ........ .35 
DRX-3 PJ (unmodified) 60 Channel Plain ......... 32 

Call for FREE catalog. 
405-631-5153 

REMOTE CONTROL 
HAND UNITS: ............................. 20 
Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta 075/175/475 .... .4.95 
8600: On screen display ............... 7.00 
Pioneer: BR, 81, 82 ..................... .4.95 
All Panasonic ................................ 7.00 
All Zenith ----··--···-····-······-·---···--·-·.4.95 
Tocom ........................................... 7.00 

50 
39 
69 
39 
32 
30 

so 
4.50 
4.50 
6.50 
4.50 
6.50 
4.50 
6.50 

100+ 
35 
65 
35 
29 
27 

100+ 
4.25 
4.25 
6.25 
4.25 
6:'25 
4.25 
6.25 

KY • OWENSBORO - Owensboro ARC Hamfesl 
CONTACT: Suzzie Young 502~5157 
Ml • WESTLAI"'D - Great Lakes Computer Show . 
CONTACT: 313-416-1015 

Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 

MT. BUTTE · Butte ARS Hamfest. CONTACT: Bob 
Evans 406-494-3066 
OR • ROSEBORO - Ham Radio & Computer Show. 
CONTACT: UVARC 50~73-1310 
WA • VAI'ICOOVER - Clark County ARC Hamfest. 
CONTACT: Wayne Schuler 360-896-8909 

FL • GAINSEVILLE - 9th Annual Hamfest & 
Computer Show. CONTACT: BiU Wells 904-454-3105 
KY. LOUISVILLE- Computer Fair. CONTACT: Mark 
Hanslip 513-263-3378 

Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 
114" Stacom Bit ................ $8.00 
Oval Round D ................. $20.00 
Torx Bit: 
Tocom T-8 ........................ $8.00 
Zenith T-lO,T-15 .............. $8.00 
Pioneer T-20 ..................... $8.00 
Scientific Atlanta T-20 ..... $8.00 
Pio 63XX Oval ............... $20.00 
Bit Driver Handle ............. $4.00 

M1 - GROOSE POII'IT WOODS - Southeast Ml ARA 
Hamfest. CONTACT: Thomas Orlick! 313-527-3497 
NY - POUGHKEEPSIE • Mt Beacon ARC Hamfest. 
CONTACT: Ken Akasofu 914-485-9617 
OH • ATHENS - Athens County ARA Hamfest. CON­
TACT: Drew McDaniel 614-592-2106 

We carry most remote hand units. If you don't find the one you're looking for, 
we can locate for you. 

r Subscribe To 
Nuts & Volts 

Only $19.00 for a full yearl 
Call 1-800.783-4624 

Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 

Call for FREE catalog. 
~?;:-· 

Write In 123 on R .. der Service Card. 

The P ARAMAX stepper motor controller is a PC parallel 
port based addressable controller capable of simultaneous 
operation of four (4) stepper motors of virtually any type. 
The PARAMAX stepper motor controller includes eight (8) 
TTL or CMOS compatible digital inputs with a data through 
put rate of 500,000 bytes per second. Using the unique 
P ARAMAX addressing method, up to 256 controllers can 
simultaneously function from a single parallel port. The 
programming package includes libraries that allow you to 
create applications both under Windows and Dos. Included 
libraries are: C++, Pascal, Delphi, Basic and utilities for Dos 

Part Number: JWPlX-lA 

$199.95 

and Windows. , ~ [i. ~J..IIIC. 
Also available at 

FORD Electronics, Inc. 
714 521-8080 Fax 714 521-8920 

Write In 84 on Readar Sarvlca Card. 

18001413 -8080 
Come and visit us on the Internet at: 

http://www. digitalage.com!VM!Pararnax 
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Your choice has got to be ... 
M.F'.M. COMMUNICATIONS. 

for. .. 
CELLULAR 

PROGRAMMING KITS 
All Kits are Supplied with 

Cables and Software, unless indicated. 

"Guaranteed Lowest Prices" or we beat by $10! 
We want you to have the best deal and at MFM we are sure that we are 
offering you unbeatable prices. To back this up; if you have seen any of 
our products at lower prices, then we will beat them by a further $10. 

NEC. P200, 201,300,301. $125. 
NEC. P400, 600, 601, 100, 120, TI180, 181. $349. 

NEC. P7. $349. 
MITSUBISHI DIAMONDTEL. 20x, 22x, 99x. $349. 

PANASONIC. HH 700, 900, EBH40. $149. 
PANASONIC. HH 600, HP600. $99. 

MOTOROLA (software). 9122 & above (AMPS G2). $99. 
CHECKSUM Calculator. suitable for Panasonic, Tandy, 

RadioShack, Mitsubishi and Nokia Models. only $99. 
NEW. .. NEC P400, 600 CopyCat. $499. 
NEW. .. NEC P700 CopyCat. $499. 
NEW. .. Ericsson CopyCat. $499. 

Call Us Now on ... 011-44-188-333-0060 
M.F.M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 

Write In 200 on Reader Service Card. 

PROPESSIONAL 
COUNTERSURVEILLANCE 

EOUIPMENT 
AIOOOO 
Piton• Tap Detector 

Detects: 
•Radio Frequency Taps 
•Series and Parallel Taps 
•Line Impedance Taps 
•Extension Phone Listeners 

$149.95 

0["[[1CR I P~ J ~ III> Tl 
. !d 

AllHOO 
VIBRATING TRANSMITTER 
DETECTOR 

EZ-EP DEVICE PROGRAMMER- $169.95 
INEXPENSIVE - Best programmer under $200. 
PORTABLE- Attaches to PC parallel Port. 
FAST- Programs 27C010 in 23 seconds. 

VERSATILE - Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats. 

SERVICE - Information and software updates via BBS or 
voice. 30 day money back guarantee. 

ADAPTERS for additional devices are available. 
EP-51 (8751 ,C51) $39.95 EP-PIC (16C5x,61,71,84) $49.95 
EP-51-PLCC $59.95 EP-750 (87C750,751,752) $59.95 
EP-SOIC28/32 $49.95 EP-SEE (24xx,93xx Serial EE) $34.95 
EP-11 (68HC11) $59.95 EP-16 (16M EPROMs) $49.95 
EP-55 (8755) $39.95 EP-49 (8742.48.49) $49.95 
EP-PLCC32 $49.95 EP-PEEL(18v8,20g10,22v10) $59.95 

M2L ELECTRONICS 310/837-7818 
3526 Jasmine: Suite #4 Mon-Fri 9-5 
Los Angeles, CA 90034 BBS/FAX: 310/841-6050 

URL- httpJtwww.cs .uda .edulcsdilrad~s3/lovinglwwwlm21.h1ml 
CA · lldd 8.25% tax UPS Ground · $5, 2 Dey· 110, Qo.ownlgtC • St7 COO S4 75 

Write In 45 on Reeder Service Card. 

ANTIQUE ELECTRONICS 

ANTIQUE RADIO CLASSIFIED. Free sam­
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books & 
more. Ads & articles. Free 20-word ad month­
ly. Subscribe today. Six-month trial: $17.95. 
Yearly rates: $34.95 ($51.95 by 1st class). 
Foreign write: ARC, PO Box 802-G15, 
Carlisle, MA 01741 . 508-371-0512. 

WESTERN ELECTRIC WANTED: 1927-
1960S. Amplifiers, speakers, tubes, etc. Free 
offer. 1-800-251-5454. 

DID YOU KNOW that old personal computers, 
monitors, modems, electronic cash registers, 
and even old calculators contain valuable IC 
chips that are plated with pure gold! My "Big 
Color Photo" (8" x 10") shows over 25 of the 
most common gold plated IC Chips and the 
price I will pay for them. Chips are shown actual 
size. The price of gold keeps climbing higher 
and higher and is making it worthwhile to tear 
apart old equipment. To order "The Big Photo" 
send $15 to Jim Sciuto, Box 128, Methuen, MA 
01844. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world . Catalog· $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

BUYING AND selling artifacts of technology, 
electrical, X-Ray, electronic, early WWII 
radar, mechanical, optical, the weird and dif­
ferent. Allan Weiner, 97 High Street, Kenne­
bunk, ME 04043.207-985-1547. 

REMEMBER WHEN they cost $400, the HP-
35, Bowmar Brain? Collect pocket electronic 
calculators. $16/yr. with quarterly newsletter. 
Sample $3 . International Association of 
Calculator Collector-s, Box 345, Tustin, CA 
92681-0345. 

VINTAGE SERVICE data from 1923 to pre­
sent. A.G. Tannenbaum, Box 386, Ambler, 
PA 19002. 215-540-8055, FAX 215-540-
8327. 

FIXING UP NICE OLD RADIOS, the best 
antique radio book! Thousands sold! $25. 
Direct from author, Ed Romney, N4DFX, Box 
487, Drayton, SC 864-597-1882. 
Visa/MasterCard. 

WANTED: TUBE amps, limiters, record cut­
ting lathes (Fairchild, Neumann, Westrex, 
Scully, Allee, Pultec, Mcintosh, Marantz, 
etc.). 612-869-4963. 

MICROPHONES: WANTED older broadcast 
quality microphones from Allee, RCA, 
Western Electric, Shure, American 
Microphone, and others. Also literature and 
catalogs on the same. Call or FAX with a 
description and asking price. Mike 408-749-
0130 days or 408-749-1323 FAX. 

1 WANT your LED watches! I collect LED and 
novelty LCD watches. I prefer good condition 
or better. Documentation and presentation 
boxes a plus. Any Seiko TV watches? Mike at 
214-242-1271 or lilthug@metronet.com 

WE STOCK all SAMs radio, TV, CB, car 
radio, transistor radio, tape recorder and VCR 
photo facts and book series. We also stock 
vacuum tubes. 2,000 types available. Tell us 
your needs. Schwendimans, 208-522-2492, 
910 Lincoln Ave ., Idaho Falls, ID 83401 . 
VISAIMC. 

CASH FOR your old telegraph instruments of 
any kind, also books, signs, etc. Have a few 
items for sale. Goodman, 636 Grant, 
Charleston, IL 61920. 

•• !1!100 . 
COMPlETE SAFETY SYSTEM 

Detects: 
•All Phone Taps and Extension 
Phone Usteners 

•All Body-Wires, Wireless Mics, AM,FM 
and UHF Transmitters 

O.leats: 
•All Body Wires, Transmitters and 
Distance Microphones with its builtin 
white noise signal breaker 

Detects: 
•Body Wires 
•FM Wireless Mlcs 
•AM Transmitters 
ol.JHF Transmitters 

$189.95 

~ "• Ill r Jr .I,(' )~ 

. . ! _._ + •• 

The portable programmer that uses the printer port of 
your PC instead of a internal card. Easy to use 

software that programs E(E)prom, Flash & Dallas 
Ram. 27(C) /28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU's 874X, 875X, 40-

Pin X 16 & Serial Eprom's, PLCC, 5-Gang and Eprom 

Emulator to 32K X 8. On $129.95 

ANTIQUE VIDEO fans! Collect an American 
icon. IVC's great looking color one inch R to 
R industrial & CCTV/broadcast like quality 
VTR. They are small & very rack mountable. 
They made pictures as good as "quad." They 
cost $5,000 plus back in the 60s. Now $195 
FOB SF CA. Shipping extra. Fax 415-821-
7500. 

TRAM PARTS. Impossible to come by D201, 
D60 hardware, parts and components. New 
old stock, mint condition meters, dial indicator 
face plates, multi-position rotary switches, IF 
cans, crystals, chokes, capacitors, coils, and 
much more. Willing to sell entire lot. Serious 
inquiries only. Include phone number. Mike 
Rogers, 354 Frost Hollow Rd., Steele, AL 
35987. 

$379.95 

we Nil a variety of covert cameru, t,..nemltterl , night vlelon equlp,.,.,t , video tranemitt.,.., time 
a.pH record.,., remote video monitoring ayatenM, body armour, and much more .. . 

Requ•t Our Full Catalog for $5.00, Receive $10.00 OFF Fl,..t Order 
(FREE WfTH ANY PURCHASE) 

AMERICAN INNOVATIONS, INC. 
t19 Rockland Center Su1te 315 Nanuet NY 10954 

914-735-6127 • Fax 914-735-3560 

92 February 1996 Write In 161 on Reader Service Card. 

Same Name, Address & Phon 
Now isn't that .... ,,. .. ,., .. u 

lntronics, Inc. 
Box 13723/612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422-2094 

Wri te In 122 on Reader Service Card. 

EKG MACHINE, Cambridge Instruments, 
Model 0-209445, Simpli-Scribe portable . 
Circa 1950, rare, $450. Dr. Ko, 316-686-
4864. 



HEYU RICHARD, THANKS FOR SENDING ME TO THE 
COMPANY YOU BUY YOUR CIRCUIT BOARDS FROM. 
YEA THEY GAVE ME THE LOWEST PRICE, BUT YOU 
NEGLECTED TO MENTION THEIR TECH.SUPPORT NEVER 
ANSWERS THE PHONEI I SURE SAVED MONEY THANKS 
TO YOUI NOW ALL I HAVE TO DO IS LEARN TO READ 
THESE INSTRUCTIONS ••• DO YOU KNOW ANYBODY 

THAT TRANSLATES JAPANESE? OH YOU THINK THAT"S 
FUNNY?? MAYBE I'LL CALL YOU D.lCK INSTEAD OF 
RICHARDIII 

*HEY FOLKS, CHECK OUT* 
OUR NEW PRICES FOR SitS 

UV FIVE MODULES 
D GET ONE FREE 

CUSTOMER SBRVICB 
IT COSTS SIX TIMES MORE TO ATTRACT A NEW 
CUSTOMER THAN IT DOES TO KEEP AN OLD ONE. 
A TYPICAL DISSATISFIED CUSTOMER WILL TELL 
8-10 OTHER PEOPLE ABOUT THEIR PROBLEM. 
SEVEN OF TEN COMPLAINING CUSTOMERS WILL 
DO BUSINESS WITH YOU AGAIN IF YOU RESOLVE 
THE COMPLAINT IN THEIR FAVOR. 
IF YOU RESOLVE A COMPLAINT ON THE SPOT 
95% WILL DO BUSINESS AGAIN. 
OF THOSE CUSTOMERS WHO QUIT 68% DO SO 
BECAUSE OF AN ATTITUDE OF INDIFFERENCE 
BY THE COMPANY OR A SPECIFIC INDIVIDUAL. 

IN SUMMARY, ALL THESE FACTS SAY . .. . . 

CUSTOMER SATISFACTION 
EQUALS SUCCESS!! 

INTRODUCING 

~·ijT,?i_iSIS) IRE-SPAWN 

~--···-· ••• • '-1.1.11.:fflm•~~mmz_JI 
GENESIS: IS THE NEW STATE OF THE ART DESIGN 

STAR VI QUICK KIT 
STAR 7 2/R 5N 1WIRE ... 

19.95- 14.95 SCIENTIFIC ATLANTA COMPATIBLE* IN DIAGNOSTIC TRANSMITTERS. ALLOWS FULL 
DIAGNOSTIC TEST MODE OF RAW CONVERTERS. 

MUL Tl MODE QUICK KIT 34.95 - 29.95 
STAR 7 2/R 5N 3 WIRE ... 
MULTI MODE KIT 34.95 - 29.95 

q£9(:J:SIS STANDARD CUBE 129.95-99.95 
~IS "RE-SPAWN" CUBE 159.95-129.95 

PIONEER COMPATIBLE* 1 pc -10 pc 
BA-51XX- BA-61XX ~ 34.95- 29.95 
BA-63XX • BA-67XX~ 34.95- 29.95 
NEW NEVER RESET E- 4 39.95 - 34.95 
q£9(:J:SIS STANDARD CUBE 129.95-99.95 

S/A 8600 QUICK BOARD 
S/A 8590 QUICK BOARD 
S/A 8580 QUICK BOARD 
S/A 8570 QUICK BOARD 
S/A 8580 40 PIN PLUS + 
S/A 8570/90/8600 40PIN 
S/A 8550 QUICK BOARD 
S/A 8536 AUTO BOARD 
S/A 8535 AUTO BOARD 

S/A (!E?(}:SJS CUBE 

1 pc -1o pc 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 

129.95 - 99.95 

IN STOCK FOR MOST BRAND NAME CONVERTERS!! 
NOTICE: WE DO NOT SERVICE OR SELL 

CONVERTERS,DESCRAMBLERS 
OR ANY DECODING DEVICES!!! 

NOTE: THE ABOVE MENTIONED NAMES ARE AI.L REGISTERED TRADEMARKS. AI.L 
REFERENCES TO THE ABOVE MENTIONED EQUIPMENT IS FOR IDENTlACATION PURPOSES 
ONLY. WE ARE IN NO WAY IMPLYING THAT ANY OF THE PRODUCTS IN THIS AD ARE 
ORIGINAL EQUIPMENT. VISUAL COMMUNICATIONS IS IN NO WAY AFFILIATED WITH THE 
ABOVE MENTIONED COMPANIES OR CORPORATIONSII 

WE STOCK 
A COMPLETE 

LINE OF 
SECURITY SCREW TOOLS 

FOR ALL BRAND NAME CONVERTERS ~IS MORPHING CUBE 159.95 -129.95 
NEW MULTI-MODE BOARD 39.95-34.95 

6300 PIO WRITER .... 
CLEARS E-1 THRU E-8 44.95- 34.95 
ZENITH 1000T02660 

VISUAL COMMUNICAnONS INC. ~ ••• 
800-GO-CABLE FORORDERSONLY 

717-620-4363 FOR CATALOG& TBCH.SUPPORT 

BSTABLISBED 1975 

VACUUM TUBES, NIB, made in USA, quan­
tities available. 2D21 $2, 5V4GA $5, 6AQ5A 
$2.50, 6AS7GA $3.50, 6FQ7 $6, 6N7 $3, 
12SN7GT A $2, 25AV5GA $3. Used tested 
UX201A $9.50, add $3 shipping. Free price 
list. Antique Triode, Box A2, Farnham, NY 
14061. FAX/PHONE 716·549-5379. 

' 

AVIATION ELECTRONICS 

BUY, SELL, trade avionics equipment. !FR, 
Collins, TIC, MIL, HP, Linaire, King, shop 
equip. Kingsley, Magtrol, Setra. Need Litton 
Inertial System LTN-51 used on C130, P3 or 
Gulf-stream Aircraft. 941·575-0138, Fax 24 
hrs 941-575-2361. 

WANTED: LITTON test equipment used by 
airlines & military PN 673785-03. Called, 
CCU, F&N. 4920-00-070-1257, or 4920-01-
024-5336· suitcase size. Has old reel-to-reel 
punch tape. Call 941-575-0138 or FAX 941-
575-2361. 

ALTIMETER, SIMULATOR looks like the real 
thing. $25 ea. includes mailing. Other instru­
ments avail. APTEC, PO Box 101, El 
Segundo, CA 90245·01 01. 310-640-7262. 

Write In 83 on Reader Service Card. 

AIRCRAFT BATTERY 24-vo!t 31AH. Acid 
not included. New! $250 ea. APTEC 
Electronics, 31 0-640-7262. 

PUBLICATIONS 

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

START YOUR OWN TECHNICAL VEN· 
TUREI Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
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. V!SAIMC. 

"FORBIDDEN SECRETS Of The Legion of 
Doom Hackers." Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & more! Limited edition. $20.95 
plus $5 S/H ($6 Canada). NYS add $2.21 tax. 
VISAIMC OK. CAB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 1-800-
656-0056. 

MILITARY MONITORING GUIDE. New book 
covers all phases of Military Monitoring. 
Military Frequencies A!! services, US Military 
bases, Military Black Projects. Major Air 
Force Installations, Monitoring Equipment 
and Systems, Navy/Coast Guard and more. 
$19.95 plus $4 Priority Mail. UNIVERSAL 
ELECTRONICS, 4555 GROVES ROAD , 
Suite12, COLUMBUS, OH 43232. 614-866-
4605. 

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

SURPLUS ELECTRONIC & LIQUIDATED 
GOODS TRAINING PACKAGE $129.95. Two 
manuals and audio tapes teach you how to 
find, buy, sell, and broker. Sample letters and 
legal forms included. You may order your 
package from: Rebate Marketing, PO Box 
30302, Gahanna, OH 43230. 

SECURITY ADVISOR! Fight back at crime 
book with hundreds of tips, tricks, answers, 
set-ups, applications. Learn about locks, 
alarms, safes, cops, fire, vehicles, safety 
courts, satellites, surveillance. Write Simdex, 
PO Box 211, Lazo, BC Canada, VOR 2KO. 
Fax 604-339-0995. 

MAXTECH SERVICE AND MODIFICATION 
HANDBOOKS. Holiday priced! RCI 
2950/2970 100+ pgs $35 ppd. HR 2510 $25 
ppd. AR 3300/3500 $25 ppd. Catalog $3. 
MAXTECH, Box 8086, New York, NY 10150. 
718-547-8244. 

FREEl 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. 

"POWER UPI" How to make commercial­
battery adapters for: military radios, mine 
detectors, night scopes, field telephones, etc. 
Instructions/diagrams. $14.95, plus $5 S/H 
($6 Canada). NYS res. add $1.65 tax. CRB 
Research, Box 56-NAV, Commack, NY 
11725. Phone: 516-543-9169. 

HOME AUTOMATOR, "THE NEWSLETTER 
OF HOME AUTOMATION IDEAS." Each 
advertisement-free issue contains feature 
homes, technical articles, schematics, how­
tos, industry news, and product reviews. 
Subscription $19.95/year. For a FREE SAM· 
PLE ISSUE or to subscribe, contact us via E· 
Mail, postal mail, phone, or fax. E-Mail: 
HmAutomatr@aol.com Home Automator 
Newsletter, 2258 Sandy Lane, Mebane, NC 
27302. 910-578-9519 (voice), 910-578-0012 
(fax). 

CREDIT CARD BLACK BOOK: Eye-popping 
manual completely details the "nuts and 
bolts" of credit cards and the industry. 
Covers: Card algorithms, multiple magnetic 
tracks, coding techniques, decoding informa­
tion, data fields, digital encoders, credit veri­
fiers, smart cards, more! Includes plans for a 
card reader/writer that can copy data from a 
credit card and store on computer or onto 
other backup cards! Extract the data from 
your bank cards to find out your subaccount 
numbers and how your bank keeps track of 
you. Includes demo software to verify 
account numbers long with a discussion of 
every form of credit card fraud in use. Be 
aware! Only $20! Spectre Press, PO Box 
5112, North Muskegon, M! 49445. 
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Balferie~ Batteries 
3415 West Glendale Avenue #4 
Phoenix 85051 

· 1829 East Southern Avenue 
Tempe85282 
6245 East BaH Road 
Scottsdafa 85254 
MJ Sales. Inc. 
1M2 West Grant Road 
luc$on 85745 
~~ 

. 706 e. Fort Lowell Rood 
·Tucson85719 

AbletronlcJ 
9155 Archibald Ave Untt E 
Cucamonga 91730 

~r=: Boulevard 
. GQI'den Grove 92641 · 
-All Electronics 
900 S. Vermont Avenue 
iOS'Angele$ ~ 

· J~9()$ OXnard Street 
vanNuyS914l1 
AlltronicS 
2:300-D lanker Road 
San Jose 95131 
Callfornlo Compu-Books 
3805 Ocean \/few Boulevar~ 
Montrose 91020 
Darcel Becllonles 
4910Santa Anita Avenue 
8Monte91731 
Del Amo Book a News 
163 Del Amo Fashion Center 
'f<>rrdnce 90!i03 
Ford Electronlct 
8.431 Commonwealth Avenue 
Buena Pork 90621 
fiardlng Way News 
1 f3 W. Harding Way 
Stockton 95204 
Henry Radio, Inc. 
2050 s. Bundy Drive 
los Angeles 90025 
H~FIDoctor 
1814E. Ball Road 
Anaheim 92805 
cHSC Electronic Supply 
4.837 Amber lane 
iO<;~anto 95841 
3500 l?yder street 
Satlta Clara 95051 
0819 Redwood Drive 

. Cotati 94931 
JK Eleckonies 
6396 Westminster Avenue 
Westminster 92683 
0pamp. Technical Books 
1033 N. Sycamore Avenue 
U:.>s Angeles 90038 
Poe& Electronfcs 
3~'Hom~ire Road 
Jlil~d Oaks9136'l sov-on ElacfrQI)Ics . 
1'~~5 Harbor Boulevard 
Garden Grove 92643 
Serlo Track 
.535 Solmar Avenue SuiteD 
Campbell96008 
SUrvival Books a~ 
111 d6 Magnolia Boulevard 

- NOrth HOllywood 91601 
The Radio Plac4t 
5675-A Power Inn Road 
SO¢ramento 95824 
lower BookS 
;,1280. t, Willow PO$$ Rood 
~,;..OI'ICOtQ 94520 
630 Son Aht6nto Road 
Mountain VieW 94049 
212 
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Tower Records/Video 
5611 Blackstone 
Fresno 937l0 
14570 .Ventura BlVd. 
Sherrrion Oaks 91403 
Valenclo NewiJfand 
23164 West Valencia Boulevard 
Valencia 91355 
Video Electronics 
3829 University Avenue 
San Diego 92105 

Com-West Radio Systems Ud. 
48 East 69th Avenue 
Vancouver. BC V5X 41<6 

lntemallonal Teslo.SOCiety 
2220 E. BijoU Street 
Colorado Sprtngs 80909 
T H Electronics 
216 commerce Dr., Unit2 
Fort CoUin$ 80524 
Western Teet Systems 
530 Compton #C 
Broomfield 80020 

I 

Archway News 
64 Bank Street 
New Milford 06776 
Den1c ElectroniCs 
1660 Whitney Avenue 
Hamden06517 · 

Clarks OUt of Town Hews 
303 s. Andrews Avenue 
Fort Lauderdale 33301 
Mike's a.ctronic Distributing Co. 
TOOl NW 52 Street 
Fort lauderdale 33309 
Skycralt Parts a SUrplus. Inc. 
2245 W. Fairbanks 
Winter Parte 32789 
SUnny's At Sunset 
2260 Sunset Strip 
Sunrise 33322 
What's 'Theil Name Computers 
Midway Flea Market, US41 
Bradenton 34203 

Electrocom 
846 6th Avenue South, Suite D 
Payette 83661 
Hi-Tech Surplus 
605 East 44th Street 
Boise 83114 
The Current Source 
5159 Glenwood 
Boise 83714 

Pick's Electronics 
LeWis Park Mall 
Carbondale 62901 
Tower Records/VIdeo 
2301 N. Clark Street #200 
Chicago 60614 
Tow• RecordsNideo/BOOks 
383 W. Army Trail Road 
Bloomingdale 60108 

HQibourtown Sales 
21040 Hague Road, 1-0 
Noblasvlne 46060 

UOyd's Radio a £Jectronlc, Inc. 
220 W. Harry Street 
Wichita 67213 
Pioneer Technologies 
1644 Elgin Drive 
Salina 67401 

K ·Soft Systems 
514 Steele Street 
Frankfort 40607 
Security Wodd Plus 
212 Pike street 
Covington 41011 

Silicon Valley EfeetronlcS 
2014-A Industrial Ol:iVe 
Annapolis 21401 
Tower Records/Yfdeo 
1601 RockVille Pik'e #210 
~ockville 20852. 

Family EI!Mtronics 
111 East SUoerlor Street 
Alma48801 
LIHie Professors 8ook Center 
22174 MiChigan Av9hue 
Dearbom 48'l24 
Purchase Radio Supply, Jnc. 
327 East Hoover Avenue 
Ann Arbor 48104 
Radio Shack 
1332 u.s. Hwv4lWest 
lshpeming49849 
Tower Records 
12145. ~Avent.~e 
Ann Arbor 48104 

I 

Radio Cily.lnc. 
2633 County ROOd 1 
Mounds VIew 55112 

Accurate lnstrUrnentt 
11201 Eost 24 Highway 
Independence 64054 
Etectrona~ 
8644 St Charles ROCk Road 
St. Louis 63114 
Ste'WOit a Associate& 
204 Sonderen Street 
O'Fallon 63366 

Ladd Efeclronlcs Co. 
111 N. 41st Street 
Omaho68131 

Amateur Sectronlc Supply 
1072 Nortl'l Rancho Orlve 
Las. Vegas 89106 
Less Bu...,.s Eleckor\lc$ 
2930 N. Las Vegas Blvd. VSTG-22 
North Las Vegas; 89030 
Radio World 
1656 Nevada Highway 
Boulder Clfy 89005 
Tower Records/VIdeO 
4580 w. Sahara Avenue 
Los Vegas 89102 

JR Tech Syst811l$ 
1309 Hlgt\woy 7l 
Belmar07719 

Badger services . 
10801 Central AvenueNE #214 
Albuquerque 87l23 

I • 

All Phase Video Security, Inc. 
70 Cain Drive 
Brantwood H 717 
Ham Central 
3 Neptune Road 
PoughkeepQ&l260l 
Hirsch Sella$ Co. 
219 California Qrtve 
Amhersl14221 · 
Tony's EqWpmeht 
10065 Morley Road" 
North Collins 14U T 

KeJWOJ$.hy;. 
611 S. Main $lreet 
~amtsburg 45342 
~.eo's BoQ1c ShOP 
330NOrth Superior Street 
Toledo~ 
Pow~; Inc. 
1587 u.s, '!RoUte 68 North 
Xania45385 
I I 

News a Smokes 
~w. Main Street 
~9Jf:J)1 
News&Srnol(esta 
259-C Barnett Road 
Medford 9/501 
Norvac·aectron~cs 
7940 SW Nimbus Ave. Bldg. 8 
BeavEHfpo 97005 
960Conger . 
fugene 91..¥12 
15&15 N. Commercial NE 
Saleril-9'7303 
Powe1faJe;chnlcal Bookllofe 
33NWPOrfe 
Portland 97209 
Tower looM 
1307NE l02ndAvenue 
Portland 7220 

Marval~ Equipment 
Calle 6#13. EXt. San Agustin 
Rio Piec.lroS 00926 

Omega Eledlonlc$ 
1500 North 150 West 
Provo84604 

~~Bank 
323 MlJI Skeet NE 
Vle(lno 2o2H~O 
ll!leV'.-~g 
1b45 EdOm ~oad 
Harrisonburg 2?80 l 
Satellife Headquarters 
9310Timberloka Road 
lynchbl.lrg 24502 
Tower Records/VIdeO/Books 
41 lOW; Ox Road #12124 
Fairfax 22033 



I PUBUCATIONS cont. 
57 ELECTRONIC journals, how to get free 
subscriptions. $5. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 

BLACK BOX BIBLE. A collection of cable, 
satellite , and VCR stabilizer schematics 
including software. 152 pages , $36.45 . 
VISAIMC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

HOT BUSINESSES, careers, better health, 
amazing opportunities. Dealer/agent pro­
grams. Complete details, free. Fabtronics 
Wholesale , 5714D Wautoma, Hilton , NY 
14468. 716-392-1231 . 

ROBOTICS 
MIT 68HC11 handy board now available. 
4DC motor outputs; 9 digital, 7 analog inputs. 
Complete with PC board , components , 
cables, LCD screen, assembly instructions, 
software. Kit $189 (includes shipping) . 
Gleason Research, PO Box 1247, Arlington, 
MA 02174 . Fax/phone : 617-641-2551 . 
http : //www . ti ac . net/use rs/g Ieason/ 
handyboard 

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. 

SERVO AMPS: New Copley 210 with MB2 
1/0 board, :t:10A @ 75V: $100. 4 for $350. 
Copley 201 w/MB1 :t:SA@ 45V: $75 ea., 4 for 
$260. Semix RD-022, Mosfet drivers for 
unipolar steppers, 1.4A/phase continuous, 
$50, 4 for $160. Call 510-530-5992 for info. 

QPETM THE mobile robot has be en profes­
sionally designed by educators for use by 
College and High School Technology 
Teachers. OPIE-A comes with a 65 page lab 
manual and corresponds to a 30 hour unit in 
analog control. OPIE-D comes with a 110 
page manual and provides a 50 hour unit in 
digital electronics and computer software pro­
gramming. Prices: OPIE-A $275, OPIE-D 
$345. For more information contact: Precision 
Micro Dynamics. Tel 604-472-7249, FAX 
604-472-1830 , 
http://www.islandnet.com/-pmd 

ROBOTS WANTED: Dead or alive, whole or 
parts, Heathkit , Androbot , RB5X, Artec , 
Omnibots, Rhino, HERO 2000, etc. Will pay 
cash. Please call 810-7n-5900 or write to: 
Robert Doerr, 22407 Bayview Drive, St. Clair 
Shores, Ml48081 . 

NEURAL NETWORKS & ROBOTICS. 
Neural lab w/basic source code library 
$29.95. Learn to solve such as speech recog­
nition, stock forecasting, pattern recognition 
and many more. Neural Lab "C" source code 
$29.95. Speech recognition, pattern recogni­
tion, financial market prediction, and many 
more working examples included! Max Robot 
Base $129.95. Mobile base for home brew 
robotics. Postage included in prices, MO resi­
dents add 6% sales tax. Zagros Software, PO 
Box 460342, St. Louis, MO 63146-7342, 314-
768-1328, zagros@mo.net 

DEC ERS OVAVISIO s 
QTY QTY QTY QTY QTY QTY 
10 20 50+ 10 20 50+ 

STEALTH-1000-P ...... $48 $45 CALL NV-5600 ............ $249 $239 CALL 
m -3 GOLD ......... $41 $38 CALL NV-5700 . . . . . . . . . . . . $229 $219 CALL 
TNT-3 ............... $45 $42 CALL NV-5800 ............ $229 $219 CALL 
STEALTH 80 • P ........ $54 $49 CALL NV-5750 ..... : . . . . . . $319 $299 CALL 
M-80 ................. $64 $58 CALL 
PIO+ .......... ....... $68 $58 CALL 

BOSS 
COMBOS 

RS QTY QTY QTY 
10 20 50+ 

QTY QTY QTY BOSS 1 ............... $225 $205 CALL 
10 20 50+ BOSS 2 ............... $235 $215 CALL 

CENTURY CT-3000 ... $64 $60 CALL BOSS 3 ............... $245 $225 CALL 
SA· 8511. . . . . . . . . . . . $75 $65 CALL 

REFURBISHED CO 

Write In 44 on Reeder Service c ard. Nuts & Volts Magazine/February 1996 15 



JP\ 
:t ~0~'\. FINALLY! Full Access Test modules that work 

c!e-5 in the Oak Sigma 3D and TV/COM Sigma One 

(I\ (-C-e,SS (Three Button) cable TV converters. 

~ ~ ;!" Check out these features ....... 

• All areas 
• All channels 
• All functions (Parental Lock, etc.) 

• Easy installation/removal * 
• Does not 'Time-Out' 
• PROJLC~TLE IMPERVIOUS! 
• Does not change box ID ** 

* Requires a one time desoldering of a 40 pin DIP chip, and soldering of a 40 pin DIP socket per box. 

•• Box can be returned to previous mode in under two minutes! 

Special Introductory Offer - $15{ ! Qty 1 
1 is month onl.r. o B.S.! Pn ·e. \ I go up 1 • h issue 

\\~c~ 
"'~' ~e~ ;\)~~ ~ •0 'j}\,ee All prices include UPS Ground shipping and C.O.D. tag. 

~\)~ G\}~1:~ . ~vv\'J Quantity Discounts available, please call. 

soU-'e 
tesitc;,\\o't\s St t C" r-l""eDI , ri ~ II ~i~ con\ L. 

~ '(1;: IE.r'-re. 

IE... \y.,[fj:p'l\fl'..4?'f'li~), 
908-969- 2088 

908-54 1-6348 

xt~eme@paranoia . com 

Write In 155 on Reeder Service Card. 

'4.1-

Fax 

&Mail 

CME·2.4T/RD COMPLETE 2.4 GHZ. 4 
CHANNEL • VIDEO/STEREO AUDIO 

WIRELESS TRANSMITTER/RECEIVER SYSTEM 
(500 FOOT RANGE WITH BUILTIN ANTENNAS) 

ONLY $ 250.00 
• USE FOR ANY WIRELESS APPLICATION 

• TRUE FM VIDEO/S'IEREO AUDIO MODULATION 

• RIGHT HAND CIRCULAR POLARIZED ANTENNAS 

• 12 VDC OPERATION (AC ADAPTERS INCLUDED) 

• 7" X 4.5" X 2" IN SIZE 

• OP'IIONS AVAILABLE 

• FCC CERTIFIED 

CONTACT US FOR ALL YOUR VIDEO/WIRELESS NEEDS 

CREATIVE MICRO ELECTRONICS, Inc. ( CME) 
(800) 771-1295 (303) 771-1288 (303) 771-1136 
P.O. BOX 4477 • INGLIWOOD • COLORADO • 80155 

CALL • WRITI OR FAX FOR FRII CATALOG 

• I VISA I 

IdA I 
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Write In 160 on Reader Service Card. 

RADIO CONTROLLED helicopter, Hirobo 
with OS25 engine, Futaba 7 channel trans­
mitter, receiver, servos. Comes with practice 
stand. Complete ready to fly. $475. 714-432-
9316. 

ROBOTIC ARM KIT, five axis arm with grip­
per. Uses RC servos you provide. Information 
on controller included. Control with any serial 
port, even basic stamp. Very accurate and 
repeatable. Kit includes all hardware, struc­
tural components and 27 page professionally 
illustrated assembly manual. $50 plus $5 
S&H USA, $15 all others . Jim Frye, 104 
Partridge Road, Pekin, IL 61554-1403, 309-
382-1254, evenings . See more at 
www.itek.net/ -slogsdon 

HUMANIZED ROBOTIC kits with computer 
controlled electronics moveable arms and 
legs. Send $25 for information to: Lakewood 
Electronics, 4714 Hedda, Lakewood , CA 
90712. 

THE E·Z STEPPER gets your stepper motor 
projects done fast with no more fussing with 
driver interfaces. The EZ stepper comes in 
two models with the unipolar stepper motor 
and driver electronics in one unit. Just apply 
a DC voltage and TTL inputs for motor inhib­
it, direction, step input, an 1/2 step to the 16 
pin socket on rear of motor unit and you're 
ready to go. Has internal thermal shutdown 
circuitry, and is introductory priced at $49.95. 
For more info . contact Future-Bot 
Components, 106 Commerce Way, Suite AS, 
Jupiter, FL 33458. 407-575-1487. 

PLANS/KITS/SCHEMATICS 

RESELL 200+ ELECTRONIC PLANS & 
KITS. Earn 100% profits . SASE for list & 
dealer info. Mateo Electronic Publications, 
POB 509-A2, Roseville, Ml 48066-0509. 

HOBBY CATALOG: Broadcasting, Ham, CB, 
Cable TV , Hobby and Computer stuff . 
Transmitters, amplifiers, bugging devices, 
science projects, TV add-ons, descramblers, 
books (start your own radio station!), software 
and more. PAN-COM International, Box 
130-V2, Paradise, CA 95967. 

BUILD IT yourself. Dog bark inhibitor, 
car/trailer alignment device, power antenna 
saver. Please send $3 for catalog to Cintron, 
PO Box 0015, Roseville, Ml48066-0015. 

UNIVERSAL REMOTE CONTROL SYS· 
TEMS infrared, RF miniature transmitters, 
receivers. Items for novice technician or edu­
cator. Combine your home and vehicle con­
trol automate anything. FREE CATALOG. 
Inventive Solutions, PO Box 8, Stratford, NY 
13470. 

/--::;::~-~~ ·' .,- ~:....--~ .- ,-:::;:.,. .. ::..~ .. ' ......--:---:.. ' ~~ __ .. --
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. 

HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899,8-4 ET. 

SAMS PHOTOFACTS 511 to 1950. $4 per 
folder in lots of ten or more. Will sell complete 
set negotiable. Call: JBRD Hess & Assoc., 
212 E. Main, Braidwood, IL 60408. 1-800· 
458-0083. 

FPGAIDSP/uC development kits. Hot tips 
and applications to get you up and running. 
Send refundable $US2 for catalog. USA and 
Canada only. BAL Engineering, 4634 Addax 
Dr., New Port Richey, FL 34653. 

ELECTRONIC KITS: Caller ID w/battery 
backup, 150 call memory and an RS232 
interface, Multistation Thermometer w/4 sep­
arate temperature stations and an RS232 
Interface, Telephone Dialer, 240 number stor· 
age and an LCD display. Call Genoa Group, 
1-800· 772-3945. 

TURN SIGNAL REMINDER. This patented 
reminder keeps you from going down the 
road flashing, inadvertently. Just $30 post­
paid. Visa/MC. 30-day money back guaran­
tee. Great gift for that forgetful someone. 
Literature available. SILENT SAM TURN 
SIGNAL REMINDER, 1627 Basil Dr., 
Columbus, OH 43227. TOLL FREE 
1-800-398-5605. 

REMOTE CONTROL miniature encoded 
transmitters and receivers infrared and RF 
kits and assembled boards. Free catalog . 
Inventive Solutions, Inc., PO Box 8, Stratford, 
NY 13470. 

SCHEMATICS, NEWLY released to public. 
Inverted signal crystal controlled AM phone 
transmitter, matched receiver #111795 $15, 
silent automotive burglar transmitter #041695 
$10, receiver decoder alarm #031095 $10, 
several secret service devices. Catalog $3, 
SUR-TECH, PO Box 75, Steele, AL 35987. 

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



SWITCHES LED'S POWER SUPPLIES 
~INIATURE TOGGLE SWITCHES~ 6 AMP ~~r----;;IN:;;OU=s""TR=Y~S~TAN=DARD=~LEO~'-•s---.. -~~ 

Price Price 
Part • Type 9ty 100 9ty1 

600 ................... SPST .................. $56.00 $0.68 
601 ................... SPOT .................. $60.00 ....... $0.72 
602 ............ SPOT C/OFF ............. $76.00 .... ... $0.88 
603 ....... SPOT CIOFF (MOM) ..... $76.00 ....... $0.88 
604 ...... ............. OPOT ................. $76.00 ....... $0.88 
605 ............ OPDT CIOFF ............ $91 .00 ....... $1.03 
606 ....... DPDT CIOFF (MOM) ..... $91 .00 ....... $1 .03 

MINIATURE TOGGLE SWITCHES 
COMPUTER GRADE 

Price Price 
Part • Iltp! 91y 100 9ty 1 
501 .............. SPOT ................... .. $82.00 ..... $1.17 
502 .............. OPOT ................... $120.00 ..... $1 .55 
503 .............. 3POT .................... $259.00 ..... $3.20 
504 .............. 4POT .................... $324.00 ..... $4.00 
505 ....... SPOT C/OFF .............. $106.00 ..... $1 .40 
506 ....... OPOT C/OFF .............. $141 .00 ..... $1 .75 
507 ....... 3POT C/OFF ............... $282.00 ..... $3.50 
508 ....... 4POT C/OFF ............... $351 .00 ..... $4.55 
509 .. ... SPOT CIOFF (MOM) ..... $116.00 ..... $1.45 
510 ..... DPDT CIOFF (MOM) .... $150.00 ..... $1 .85 

1-800-4874549 Fax 708-837-6052 

Diffused Price Price 
Part# Size Color Qty 100 Qty 25 
801 ............ 3mm ......... RE0 ........ $14.00 .... $0.19 
602 ............ 3mm ......... YELLOW$14.50 .... $0.19 
803 ............ 3mm ......... GREEN ... $14.50 .... $0.19 
804 ............ 5mm ......... RE0 ........ $14.00 .... $0.19 
605 ............ 5mm ......... YELLOW $14.50 .... $0.19 
806 ............ 5mm ......... GREEN ... $14.50 .... $0.19 

13.8Volt DC POWER SUPPUES " 

_ Amps Amps Unit 
Part # Constant SUrge Wattage Price 
PS-6 ............ 4 ............... 6 .......... 90 ........... $35.95 
PS..a ............ 6 ............... 8 ......... 140 .......... $39.75 
PS-1o• ........ 10 .............. - ........ 320 ........ $1n.7o 
PS-12 .......... 10 .............. 12 ....... .200 .......... $65.90 
PS-22 .......... 20 .............. 22 ........ 400 ........ $119.90 
• PS-10 ADJUSTABLE 0 TO 20 VOC 
e ALL HAVE DUAL METERS EXCEPT fiPS.6 & PS-8 

Make all checks and money orders payable to MIS.CYN 
Orders are shiped after checks clear. A minimum charge 
ell $5.50 will be assed to an orders for shipping. 

Mis.Cyn Electronics 
7211 Olde Salem Cr_ I VISA j 
Hanover Pk. IL 60103 · 

Write In 82 on Reader Service Card. 

CRYSTAL RADIO Kits; comes complete for 
an old style radio. $22.50. Car1 & Grace Ent., 
5636 Romeyn, Detroit, Ml 48209. 

FREEl 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. 

VOICE CHANGER board! Fully assembled 
and tested! Not a kit! 16 levels of change, 
many applications! $39.95 + $4 (S&H) US 
funds! PARSEC Electronics, PO Box 34594, 
Phoenix, AZ 85067. 

HOT KITS! Build microcontrolled kits : 
Seventeen function remote controlled robot 
kit $99. Eight function mini-light show kit $59. 
Twelve function electronic game kit $79. 
Perfect for school projects or just learning 
about microcontrollers. Call or write for free 
info. Silicon Sound, PO Box 371694-NV, 
Reseda, CA 91337-1694. Phone 818-996-
5073. 

FM STEREO TRANSMITTER kit. Transmitter 
broadcasts any audio signal from a CD play­
er, VCR, or cassette player to FM stereo 
radios throughout your home and yard. Uses 
the unique BA 1404 IC. Tunable across the 
FM band, runs on 1.5 to 12 volts DC. PC 
board/components $24. Visa/MC . TEN­
TRONIX, 3605 Broken Arrow, Coeur d'Alene, 
ID 83814. 208-664-2312. 

CNC DRILL PRESS conversion plans. 
Convert your floor or bench drill press to CNC 
for under $600 including 3 axis motion con­
troller kit. Plans include comprehensive man­
ual, numerous photos and detail drawings of 
parts. Plans cover conversion or most 8-16" 
drill presses. X-Y tables has 6x6 travel. XYZ 
axis are fully supported. Accuracy is vastly 
improved over manual methods. Plans are 
$25 + $5 SIH with fast service. CAMTRON­
ICS; INC., 18230 130th Pl. NE, Bothell, WA 
98011-3118. Call 206-487-0013 after 4pm 
Pacific. 

TESLA COILS! Any sizel Now you can 
design, test and develop these amazing 
devices right on your IBM PCI Fantastic, fully 
graphic, 100% menu driven program! Perfect 
for beginners and experts! Price only $29. 
Walt Noon, 3283 Belvedere, Riverside , CA 
92507. 

METAL DETECTOR (finder) computerized 
penetrate at list up to 6' with monitor, battery 
operated. PO Box 136, Rego Park, NY 
11374. 

E-lleter 
Ecm ma1 @ill .F 

(iY.2§ 
(9) ®oS (f) 

E-Meter™ 
Tte Ultimate Balery M:ritr 
o-sov {o-soov Optional) 
Lift LDckout & Rs-232 Avalable. 

~sEL}[ sEj 
~ .--tt~ Fmin2" 

aa......-~ 1'0IUUl 

The E-Metet's multi-rolor bar 
graph shows batteiy status at 
a glance. The digital display 
gives you Volts, Amps, Amp­
hours, Time Remaining, and 
Kilowatt-hours. It also tracks 
historical battery infonnation 
including Charge Efficiency 
Factor (CEF), # of CEF re­
calculations, deepest dis­
charge and average discharge. 

Under $200.00! 1role! 

Cruising Equipment Company 
6315 SeavJE!w Ave. fWV, Seattle. WA 98107 USA 
(206) 782-5869 Fax: (206) 782-4336 OEM's & Dealln: F• for Info packl 

Write In 121 on Reader Service Card. 

LEMON FRESH schematics for sale! Andy 
Rooney reports Americans are nutzo over 
lemons (probably because most Americans 
ARE lemons!) so this should catapult sales 
immensely! We tear down, reverse engineer, 
and draw schematics of electronic devices, 
some 2,700+ to date. Send 4 STAMPS for 
listing of our 22 catalogs and lemon fresh 
propaganda. BOMARC SERVICES, Box 
1113, Casper, WY 82601. 307-234-3488. 
Incidentally, we use the same percentage of 
lemon in our product as country time lemon­
ade, and lemon Jell-01 

PCB SERVICE. Great rates! RRST PROTO, 
919-403-8243. 

CNC - NEW LOW COST CHOPPER DRIVE. 
3 AXIS motion controller is a high speed 
upgrade over inefficient UR drives. Will run 
drill machines, small mills, small lathes and 
other mach. This controller will run three 
bipolar stepper motors in the full or half step 
modes. Features include all winding off, 2 
amps, 20K chopper freq. works with low cost 
CAD/CAM program. Includes provisions for 
home switches and solid state relays to 20A. 
Kit includes PC board, all parts and demo 
software. Kit is $145 + $5 S/H. Assembled 
and tested $195 + $5 S/H . 
CAD/CAM/CNC/PLOT program $15. 3 axis 
LIR low cost controller kit $85. Call for step­
per motors . Send US check/MO to 
CAMTRONICS, INC. 18230 130 PL. NE, 
Bothell, WA 98011-3118. Tel: 206-487-{)()13 
after 4pm pacific. 

OAK SIGMA, schematics, master files, 
equipment. Call719-661-1659 for free Sigma 
catalog. 

SMALL STUN GUNS, standard and variable 
shock designs. TELEPHONE LISTENER, no 
"click" sound! Schematics: $3 each, $5 both. 
$2 for list of 30 electronic surplus parts com­
panies. Send to Sam Weiner, Department 
#150, PO Box 762, Whitehall, PA 18052. 

280KV RESONANT INDUCTION COIL! 
Generate sparks so HOT it resembles Thick 
Purple High-Voltage Fire! Unique high 
wattage H-bridge resonant tank circuit drives 
ignition coils into self-resonance creating 
screaming loud Bi-phasic electrical flame! 
Special Precautions Required. Easy-to-make. 
Unbelievable coil energizer plans $9.95, 
Science Plan Catalog $1. B&L SCIENTIFIC, 
Box 1054NVN, Duvall, WA 98019. 

BASEBAND DESCRAMBLER, schematics, 
construction instructions, PCB pattern, layout 
sheet, parts list, universal model, works all 
systems except automatic video inversion, 
$15 money order only. Ponderosa, 3624 
Citadel Drive North #330, Colorado Springs, 
C080909. 

NI-CAD ZAPPER can rejuvenate those 
unrechargeable NI-CAD batteries . 
Instructions, schematic and parts list to con­
struct NI-CAD ZAPPER: $5 TENTRONIX, 
3605 Broken Arrow, Coeur d'Alene, ID 
83814. 

~ ........ MINIATURE TRANSMITTERS! All types! 
Low to high power! Also voice activated 
switches! Telephone recording switches! 16 
level voice changer plus complete plans on 
RF power amplifiers! Send $2 for information, 
refundable on first order . PARSEC 
Electronics, PO Box 34594, Phoenix , AZ 
85067-4594. 1-800-945-6625 
VIDEO GAME cartridge design plans and 
memory maps for the 8 and 16 bit systems. 
Explore game design using a C64 or IBM 
computer. For more information send a 
SASE. Andrew S. Pakerski , PO Box 86, 
Thorndale, PA 19372. 

1000s 

•• Hours 
o •• Minutes • 

o I 8 Seconds • 
t:==:==-=1 

12:48:39 

BINARY CLOCK! Huge LEOs generate 
86,400 fascinating patterns! Transparent red 
case. Kit: $59.95, assembled: $79.95 POST­
PAID. (California add 7.25%) Free brochure. 
Whiterook Products, 309 South Brookshire, 
Ventura, CA 93003-4413. 805-339-Q702. 

$ 

(Overstocked Field Pulls) • 

.. 
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QUICK BOARDS 
•SA 8550 ..................................................... $15ea. 
•SA 8580 6 BU or 7 BU ............................... $15ea. 

•SA 8570 ..................................................... $15 ea. 

•SA 8590 10 BU or 11 BU ............................ $15 ea. 

•SA 8600 ..................................................... $15ea. 
•PIONEER ................................................... $15ea. 
•ZENITH (NO PM2 OR P21) .......................... $5ea. 
The M58657P or MSG-1400 can be programmed for $7.00 ea. 

(no less than 1 0 pes). 

•SA 8530 ....................................................... $6ea. 
•SA 8535 OR 8536 ....................................... $6ea. 

•SA 8550 (14 PIN) ...................................... $1 0 ea. 

•SA 8500 310/320 ........................................ $5ea. 

•SA 8500 311/321 ...................................... $15 ea. 

•SA 8570, 8580, 8590, 8600 (40 PIN)1 ...... $16ea. 

CALL FOR INFORMATION FOR 
ANY OTHER MODEL NOT LISTED. 

Prices are based on a 7 00 piece quantity. 

1- 2 
NO FLORIDA SALES. 

Write In 111 on Raadar Sarvlca Card. 

Electronic Training Videos 
Learn electronics quickly and easily with UCANDO's 1 

computer-animated training videos. Students can learn at 
their own pace and professionals will find the UCANDO 
videos to be a valuable source of reference material. If 
these videos aren't the best learning tools you've ever 

seen, return them within 30 days for a complete refund. 
These videos are being used by Tech-Schools, CErs, 
Military Branches, Ham Operators, Industries, and more, 
across the Un~ed states and around the world. Order today 
and see how UCANDO is ... 

"Changing The Way The World Learns Electronics." 

SAVEl Buy any 6 videos for only $240 ... or ... Save MORElli Buy any 12 videos for only $450 

~ p:;~~i~~~~:31 i® 
FREE Shipping FREE Catalog 
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OUR 25TH ANNIVERSARY SHOW! 
THE GREATER BALTIMORE 

HAMBOREE AND [[)mPLJTERfE!iT 
HOST TO THE 

ARRL MARYLAND STATE CONVENTION 

ONE OF THE LARGEST AMATEUR RADIO, COMPUTER, 
ELECTRONIC SHOWS IN THE ENTIRE COUNTRY! 

ARRL Forum & Programs • Banquet • FCC Exams • 3 Buildings 
10 Acres of Indoor and Outdoor Sales • 1,100 Indoor Spaces 

Indoor Fleamarket • Outdoor Tailgate • Acres of Parking 
All spaces by advance sale/ • Discount weekend passes in advance only! 

Write: G.B.H.& C.; P.O. Box 95; Timonium, MD 21094-0095 
For 24 hour voice or FAX-Bak information, Call: 

In MD dial: 410-HAM-FEST • Outside of MD dial: 1-800-HAM-FEST 

VIDEO FIBER OPTIC LINK. Enables you to 
transmit composite video images from any 
video source (cameras, VCRs, etc.} over fiber 
optic cable instead of coax. Complete pack­
age includes transmitter, receiver and two AC 
adapters. Not a kit, completely assembled 
and ready to use. Brand new in the box. Only 
$49 for all four pieces, while supplies last. 
Credit cards okay. Write or fax 501-223-9406 
to order. Software City, Box 23016, Little 
Rock, AR 72221 . 

MANUALS/SCHEMATICS WANTED 

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

MANUALS WANTED for amateur, audio, test 
equipment, TV, VCR. A.G. Tannenbaum, Box 
386, Ambler, PA 19002. 215-540-8055, FAX 
215-540-8327. 

WANTED: COLLINS Radio Company litera­
ture. Jim Stitzinger, 805-259-2011, FAX 805-
259-3830. 

WANTED: MANUAL copy for Hickok 1805A 
scope (Tek 545 copy}, and type 1823A plug­
In (CA copy}. Harold Hagen, 2428 SW Myrtle 
St. , Seattle, WA 98106. 206-768-1043. 

WANT YOUR outdated PADS 2000 V5 and 
PADS logic V3 user manuals for modest 
price. Tony, 4009 Buckingham Rd., 
Baltimore, MD 21207. 

WANTED: CLEAN used copy of "Power Une 
Filter Design for Switched Mode Power 
Supplies" by Mark J. Nave. Book must be 
complete and in good condition. Please con­
tact, J.D. Wexler at 310-391-4093. 

LASER PRINTER manuals wanted: OMS 
Postscript CX-engine based (PSJet, PSJet+, 
QMS800, etc}. Need controller information 
(schematics , troubleshooting}, memory 
upgrade details. Cash or trade. CVE, Box 
9388, Baltimore, MD 21228. 

WANTED: SAMS Photofact CB Radio Series 
books, 405-447-5689, 405-360-6817. 

WANTED: SECRET CB Books, 405-447-
5689, 405-360-6817. 

MANUALS FOR Hitachi S450 electron 
microscope. 619-632-9775. 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! For late model HP, Tektronix, 
Fluke, Wavetek, ESI test equipment. Pepper 
Systems: 214-353-0257; 214-902-9511 FAX. 

MISC. ELECTRONICS FOR SALE 

FOR SALE: 500+ 1.5V micro miniature 
motors. $2 each, OBO. 210-674-4900. 

100 CABLE analyzers made by ITT. Test 
opens/shorts on up to 1 00 lines automatical­
ly. Used, sold as-is. Make offer. ISE, ph. 210-
350-5555, FAX: 210-350-5574. 

RARE EARTH MAGNETS. Very strong! 
Various sizes and shapes. Wide range of 
uses, priced to sell. Call STC at 616-849-
1800. 

ELECTRON TUBES wanted. Cash for all 
types. Daily Electronics, Suite B-6, 10914 NE 
39th St., Vancouver, WA 98682. 360-896-
8856, 800-346-6667. 

TEFLON WIRE: Silver plated various and 
tracer colors from 10 AWG thru 22 AWG 
great prices. Inquire: Apex, Jr., 3045 Orange, 
La Crescenta, CA. 818-248-<>416, voice. 818-
248-<>490, Fax. 

SOLAR-POWERED FAN HAT. Baseball type 
hat with solar powered fan. Great for sports 
fans, golfers, etc. Available in red or blue. 
$19 plus $2.00 shipping. CA residents add 
7.75% sales tax. Visa/MC/Disc/Amex OK. 
H.T. Orr Computer Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216. 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash regis­
ters, and even old calculators contain valu­
able IC chips that are plated with pure goldl 
My "Big Color Photo" (8" x 1 0"} shows over 
25 of the most common gold plated IC Chips 
and the price I will pay for them. Chips are 
shown actual size. The price of gold keeps 
climbing higher and higher and is making it 
worthwhile to tear apart old equipment. To 
order "The Big Photo" send $15 to Jim 
Sciuto, Box 128, Methuen, MA 01844. 

CHEAP RECEIVERS! Motorola tone/voice 
pager boards . Complete, less case. 
Experiment, use for radio control, etc. Choice 
of 35MHz, 43MHz, 152MHz, or 450MHz. 
Order part #NZ525, Wt 3 oz., $6 ea., 5 for 
$25 +UPS. MOM Radio, Ltd., 7112 W. 
Roosevelt Rd., Oak Park, IL 60304. Tel. 708-
848-4210. 

FOR SALE: KLM 10-30MHz 7ellog periodic, 
cost $1 ,000, sell $500 or trade? John, 2175 
Wagner Dr., Caro, Ml 48723. 517-673-4312. 
WA8CKT. 

TUBES, NEW, unused. Send self-addressed, 
stamped envelope for list. Fala Electronics, 
Box 1376-3, Milwaukee, WI 53201 . 

CNC BUILDERS: stepper motors, machines, 
linear rails, several sizes of stepper motors, 
some servo motors and misc. drivers. 
Industrial equipment removals. Price list. Jim 
DuBois, 330 State Road 101, Amherst, NH 
03031 . 603-673-3645. 



RESOURCE BIN 

Fundamentals of 
Nutting and Volting 

ur usual reminder here 
that the Resource Bin is 
now a two-way column. 
You can get tech help, 

consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at (520) 428-4073 
weekdays 8-5 Mountain Standard 
Time. 

A portion of my PSRT 
RoundTable on GEnie has also been 
set aside for you Nuts & Volts read­
ers. This is the place you go for 
instant tech answers. Among the 
many files in our library, you will find 
complete reprints for all the 
Resource Bin columns. 

I did manage to wrangle one 
super special sign-up deal for you 
Resource Bin readers. Ten free 
hours. 

GEnie now offers far lower day­
time rates, a direct Internet access, 
plus a Windows graphics interface, 
so it's an even better deal than ever. 

See the trailer blurb for details. 

Nutting and Volting 

Urn, somehow we got up to col­
umn #49 and the start of our fifth 
year. So I guess it might be time to 
review just where we're at and where 
we seem to be heading. 

Our two-fold charter has always 
been "finding places to get stuff." 
And "finding places to learn stuff." If it 
is unusual, oddball, or off-the-wall, so 
much the better. 

I've always gone on the theory 
that if it interests me, it just might 
interest others of a technical bent. 

All of my previous columns are 
now offered online on GEnie PSRT. 
They are also available in bound 
hard copy from my Synergetics 
Press. I'm in the process of wrapping 
some super powerful search engines 
around my entire library. By using 
Adobe's great Acrobat Search and 
Catalog features. I am also hoping to 
put all of this on a CD-ROM. Real 
soon now. 

Let's start off with ... 

Magazines 

It appears rather insulting to call 
them "hobby" or "popular" maga-

zines. For they often have the best 
technical content and often the most 
genuinely useful information. They 
also seem to care a lot more about 
all their readers than the trade jour­
nals do. 

You obviously know about Nuts 
& Volts, since you are reading this. 
Here are several of my other 
favorites ... 

Electronics Now is the largest 
and oldest of newsstand electronic 
mags. Publishing fairly advanced 
technical content. I have a Tech 
Musings column here. Their sister 
publication is called Popular 
Electronics and tends to focus on 
simpler and easier projects. Note 
that this is not the original PE of Carl 
and Jerry fame. 

Steve Ciarcia still publishes a 
great Circuit Cellar magazine. It's got 
mostly advanced projects on micro­
controllers and on home automation. 

Richard and Karen Perez publish 
Home Power. This is the source for 
info on everything from rural solar 
energy to electric cars to alternate 

NEXT TIME: 
Don looks at proto­
typing plastics and 
injection molding 

lifestyles. 
And have also got a definitive 

new solar reference CD. 
A number of special interest tech 

magazines are published by The 
Audio Amateur. Besides their flag­
ship title, these include Speaker 
Builder and Glass Audio. The journal 
for the rabid fringe of the tube set is 
Sound Practices. 

I particularly like their "definitive 
midrange to upper register sonority" 
when talking about certain brands of 
type 80 rectifier tubes . The key 
secret for vacuum tube sound is sim­
ply to add hum, noise, and distortion 
to an otherwise clean audio channel. 

There are quite a few ham radio 
magazines that we did review back 
in NUTS17.PDF. 

Midnight Engineering is one 
superb and hog-on-ice independent 
journal on small scale technical star­
tups. I do a Blatant Opportunist col-

umn there. 
So much for the obvious. What 

else do I read? A lot, actually, since I 
now subscribe to over 600 maga­
zines and trade journals. I guess my 
favorite of all is Whole Earth Review 
whose access to tools mandate does 
seem to closely follow my elegant 
simplicity goals. 

That Wall Street Journal, of 
course. Especially their Technology 
section that usually appears on page 
B4. And Science magazine for their 
very latest ongoing developments in 
everything. Actually, Nature is better, 
but I can't afford both of them. 

I kinda like Skeptical Inquirer, 
since pseudoscience bashing is a 
fiendish hobby of mine. More pseu­
doscience in NUTS18.PDF and in 
NUTS26.PDF. And especially 
FactSheet Five which reviews thou­
sands of labor-of-love 'zines each 
month. 

Trade Journals 

By far your best way to get tech­
literate on any subject is through the 
trade journals. These are little­
known, largely advertiser-driven 
mags which tightly target specific 
interests. They never appear on 
newsstands and only rarely show up 
in any but the largest of technical 
libraries. 

There are over 85,000 trade 
journals being published today. Most 
of them are free to "qualified" sub­
scribers. You "qualify" by telling them 
what they (and all their advertisers) 
wish to hear on all their qualification 
cards. It does help to have a regis­
tered trade name and a laser printed 

letterhead. Both of these are 
trivial these days. 

The best place to find out 
all about trade journals is the 
Ulrichs Periodicals Dictionary. 
Available online through 
GEnie or on the reference 
shelf of your library. There is 
also an International Standard 

Periodicals Dictionary. 
Let's see. For electronics, your 

best trade journals are Electronic 
Design, E.E. Times, EON, Electronic 
Products, and Electronic Component 
News. Such specialty publications as 
R.F. Design, Sensors, Measurement 
& Control, and PCIM are also highly 
useful. 

Of those mechanical trade jour­
nals, my two favorites are Design 
News and Machine Design. But your 
best freebie sample offers usually 
appear in New Equipment Digest. 

The Industrial Market Place is a 
big industrial surplus shopper. 
Primarily scads of great mechanical 
buys. With some computers and 
electronics. 

There are great heaping bunch­
es of trade journals. Some random 
samples I have found handy: GPS 
World, Fire Engineering, Video 
Toaster User, Foiled Again, Powder 

nqw from 

DON LANCASTER 

ACTIVE FILTER COOKBOOK 
The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Ask the Guru I or II or Ill ... 00 ••• 00 • $24.50 
Hardware Hacker II, Ill or IV . . . . . . . . $24.50 
Micro Cookbook I 00 00. 00. 00 00. 00 00 $19.50 
PostScript Beginner Stuff. . . . . . . . . . . $29.50 
PostScript Show and Tell.. . . . . . . . . . $29.50 
lntro to PostScript Video . . . . . . . . . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $32.50 
PostScript TutoriaVCookbook ....... $19.50 
PostScript by Example. . . . . . . . . . . . . $31.50 
Understanding PS Programming . . . . . $29.50 
PostScript: A Visual Approach. . . . . . . $22.50 
PostScript Program Design . . . . . . . . . $24.50 
Thinking in PostScript . . . . . . . . . . . . . $22.50 
LaserWriter Reference. . . . . . . . . . . . . $19.50 
Type 1 Font Format . . . . . . . . . . . . . . . $16.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all PostScript) . . . . . . . $380.00 
Synergetics Surplus Catalog . . . . . . . . FREE 
Techmcallnsider Secrets.. . . . . . . . . . FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, publications, 
workarounds, fontgrabbing, more. For most any 
PostScript printer. Mac or PC format. $29.50 

BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This new reprint set shows you tested 
and proven real-world alternatives. 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Don's Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Well, nearly free anyway. Almost. Do join us on 
GEnie PSRT to sample all of the Guru's ~oodies. 
The downloading cost on a typical Guru file is 21 
cents . Modem access: Dial (800) 638-8369. On 
prompt, JOINGENIE, then DMD524 on key. 

FREE VOICE HELPLINE VISA/MC 

SYNERGETICS 
Box 809-NV 

Thatchflr, AZ 85552 
(520) 428-4073 

Write In 154 on R .. der Service C•rd. 99 



& Bulk Solids, Printwear, Always 
Jukin, Horsetrader, Converting, 
Recharger, and Telecom Sources. 

Typical computer trade mags 
lately seem to be jammed full of 
overhyped drivel. They appear to go 
out of their way to deprive their end 
users of any useful technical content. 

Especially anything that empow­
ers end users or saves them money. 
Or is critical of their advertisers. But I 
do find lnfoWorld to be one highly 
useful exception. And MacWeek to 
usually be fairly informative. 

By far, the best buys in comput­
ers show up in Comp-U-Mart, 
Computer Reseller, and Computer 
Hotline. 

Much more on trade journals can 
be found in NUTS08.PDF. 

Online Resources 

Getting yourself online-literate is 
essential these days. An obvious 
route is the Internet with its humon­
gous collection of primarily public 
domain material. The overwhelming 
majority of which is sorry drivel and 
diffuse dregs. Not to meqtion the 
obnoxious flamers and uninformed 
time wasters. All of which you will 
have to wade on through to get at 
the buried gems. 

Alternately, there's the commer-
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lnfQWortd 
155 Bovet Rd #800 
San Mateo CA 94402 
(~00) 227-8365 

!I Undhy Publtcatlona . ~'= ~3:0015 
(815) 935-5353 

Machine Deslgn 
1100 Superior Ave 
Cleveland OH 44144 
(216) 696-7000 

Mac Week 
One Park Ave 
NewYorkNY 10016 
(212) 503-4433 

Meuurement & Conttol 
2994 W Uberty Ave 
Pitt6burgh PA 15216 
(412) 34:3-96~ 

MedlaMagfc 
POBox$07 
Nfeasslo CA 94946 
{415) 662-2426 

r35~~t!:r~ 
Chandler AZ. 85224 
(602) 786-7200 

MidniGht Engineering 
1700 Washii)Oton Ave 
RockY Ford CO 81087 
<1' 19) 254-4658 i 

MIX Bookshelf 
8400 Hollis St #12 
Emeryville CA 94«!8 
(800) 233-9604 

New Equipment Digest 
11 00 Superior Ave 
Clevelaod OH 44114 
(216) 696-7000 

.. ,.. NTE Electronlu 
44 FafT8nd St 
Bloomfield NJ 07003 
(201) 7 46-5089 

Op.Amp Books 
1033=S camore Ave 
Los CA90038 
(800) 4 322 

Sklq'JtlcallnquiA!r 
PO Box703 
PUffaloNY,14228 

. . (71§)8~:112~ 
, ,,~~rci .BOokatore 

135 University Ave 
Palo Alto CA94305 
(600) 533-2670 

Surplus Tradens 
POBox276 
Alburg VT 05440 
(514) 739-9328 

:-;o: 

Parallax Synllllletk:s··· 
3805 Atherton Rd #102 Box 809 .. 
Rocldin CA 95765 Thatcher AZ. 85652 
(916) 624-8333 (520) ~28-4073 

·,:; . 

PCIU ... . ••••.• cfeiecpm Library 
2472 Eastman Ave #33'34 12 West 21st St 

~~~~~~:33Jlo3 , ,.~~ ~~l~L~~~~)po1o 

P®Uiar Electronlc:s 
500-B Bi-County Blvd 
Farmingdale NY 11735 
(516) 2~3-3000 

Prlntwear 
1008 Depot Hm Rd 
Broomfield co 80020 
(303) 469-0424 

'T~om Sources 
1020 Church St 
Evanston IL 60201 
(798) 475-1900 

Ulrich's Dlctlol)ary 
121 Chanlon Rd 
New Providence NJ 07974 
(908). 7.1.1-n 14 

::::;:':':;. / 

Recharger UMI 
4218 WCharleston 81\id 300'N Zeeb Rd 
LasVegasNV.89102 ,,. 't,AnnArborM148106 
(702) 438-5551 ,~.~~t.5~1·3044 

•· RF DesiGn liS Government Booksto111 
·6300 S Syracuse~ 116M 720 N Main St 
Englewood CO 80111 Pueblo CO 81003 
(303) 22Q-0600 (719) 544-3142 

h: 

Home Power 
POBox520 

Mondo-tronlcs Rochester Electronics Video Toaster User 
273 N Matilda Ave 
Sunnyvale CA 94066 
(408} 252..0508 . 

Ashland OR 97520 ' 
(916) 475·31.79 

524 SanAnselmoAve#107 10 Malcolm Hoyt Dr 
San Anselmo CA 94960 Newburyport MA 01950 
(800} 374-576 (508) 462-9332 

Industrial Market Place 
7842 N Uncotn Ave 

IL600n 
32\H818 

Mouser Electronics 
11433 Woodside Ave 
Santee CA 92071 
(8op) 346-6873 

SAEUbrary 
400 Commonwealth Dr 
WsfT8ndale PA 15096 
(412) 776-4841 

:<·'· 

WhoCe Earth Review 
27 Gate Five Rd 
Sausalito CA 94965 
(415) 332-1716 

· Navtech Books & Softwa111 Sensors ZEKE@ZEKES.COM > 
2775 S Quincy St 1610 174 Concord St · \ ZekesJ;eneral Store 
Arlington VA22206 Peterborough Nl"i 0345& CentniiAZ.85531 !• ··· 
(800) NAV-0885 (603) 924-9631 (520) 428-1112 

cial online services that provide high­
er quality and more tightly focused 
info. But at higher cash-and-carry 
prices. 

Of the commercial services , 
America Online, CompuServe, and 
the Microsoft Network are your three 
largest. I still like Genie the best of 
all, though. First, because they pay 
me to say things like that. And sec­
ond, because GEnie still has the 
finest in the area of quality technical 
downloads and third party games. 

And - get this - they are in the 
black. Mostly by avoiding the insane 
overpromotion and overhyping of the 
big three. Last count, I've received 
ninety-four AOL sign-up disks. 

All services offer free sign-up tri­
als and free software on their floppy 
or cp-ROM mailings. 

A third route is to use your local 
labor-of-love BBS independents. But 
the best of these are rapidly moving 
onto the net. And the rest may need 
long distance phone surcharges. More 
details in Boardwatch magazine. 

There's two approaches to 
Internet access. All of the commer­
cial services offer Internet gateways. 
These can be your best-of-both 
worlds. Except that their hourly costs 
will eat you alive if you spend more 
than 20 hours a month on the net. 

The commercial services are 

also a good way to sample the net 
without fully committing yourself. 

The other route is to go through 
a local Internet service provider. 
Their typical charges these days are 
around $25 .00 per month. With 
surcharges for extra storage or 
excess access hours. One example 
of a local provider is at 
ZEKE@ZEKES.COM 

The latest of Internet services let 
you make phone calls to anywhere in 
the world for the price of a local call. 

There's lots of Internet directo­
ries. Printed (the Gale Guide to the 
Internet Databases), on CD-ROM, or 
online. The highest profile online 
search service is YAHOO. COM 

As secure petty cybercash 
becomes available, the quality of the 
Internet content should dramatically 
improve. Vastly better reference 
materials can be offered at 20 cents 
a download than they can with "free" 
distribution. Expect to see a conver­
gence between net charges and 
commercial services. 

I have posted a listing for the top 
electrical engineering Internet sites 
to MUSE94.PDF. 

Books 

Tech books place a distant 
fourth behind trade journals, maga-

zines, and online resources. 
Between the blockbuster 

mentality of mergers and acqui­
sitions, IRS rules that pay pub­
lishers to shred books, and the 
22 week turnover economics of 
chain bookstores, the end reader 
has been left completely out of 
the loop. The bottom line is that 
it's real hard to conveniently find 
any fairly priced technical book 
that can exactly meet your 
needs. 

At any rate, we looked at the 
best of the best back in 
NUTS11.PDF. Many of you felt 
that The Art of Electronics by 
Horowitz, my CMOS Cookbook 
classic, and that Radio 
Amateur's Handbook are the 
"must have" starting points. 

About the worst possible 
place to find a technical book is 
some mall chain storefront which 
has a sign that says "Bookstore" 
outside it. Instead, seek out larg­
er technical booksellers. 
Especially those in and around 
main universities. A few favorites 
of mine do include Computer 
Literacy, Op-Amp Books, and 
the Stanford Bookstore. 

But your best bet by far is to 
go to those direct mail resellers 
who offer specialty book ser­
vices. All of the best titles in any 
narrow field. With all the dregs 
and dogs removed. 

Let's see. Lindsay Books for 
antique electronics, craftsman 
machine shop stuff, and general­

ly obscure how-to. The MIX 
Bookshelf or everything audio and 
video. That Audio Amateur for hi-fi, 
speakers, and tube audio. SAE 
Library for most automotive. AEE for 
energy books. Mondotronics for 
robotics. And Navtech for GPS and 
navigation. 

Telecomm Books for anything in 
and around the -phone network. 
Electronic Servicing for repair titles. 
Coriolis for its Windows and PC 
titles. And Media Magic for comput­
ers in science or art. 

Or my own Synergetics for only 
the very best of all PostScript titles. 
I've also just picked up a great heap­
ing batch of used technical books at 
very low prices. You can write, E­
Mail, or call for a complete list. 

Learning Electronics 
Sadly, a lot of community col­

leges are now dropping their elec­
tronics programs. Even sadder, there 
is far more money to be made in sell­
ing off their surplus lab stuff than 
there ever was teaching for them. 

In one case, electronics got 
dropped because the football team 
needed the money. Seems they 
were paying the spectators $58.00 
each to attend the home games and 
it just wasn't enough. 
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To me, this is shooting your seed 
corn in the foot. Or, more bluntly, it is 
pissing in the soup. 

If your community college still 
has an electronics program, grab it 
before it folds! This is often your 
most cost-effective choice towards 
learning and understanding tech fun­
damentals. 

These days, your finest technical 
education will be a mix of traditional 
electronics with computer software 
and programming. That formal BSEE 
with a masters in computer science 
seems like a winning route to me. 
But beware of corner cutting. I feel 
the BSEET technician degree is 
largely a cost-ineffective ripoff. That 
locks you into second rate positions. 
Especially in more traditional firms. 

Yeah, Heathkit is still in busi­
ness. They have superb technical 
education and self-study courses. 
They just cost a lot more than they 
used to and have a much lower pro­
file. They are still by far your best 
home study bet. 

I can't emphasize enough just 
how important your trade journals 
are in becoming electronics-literate. 
These should be the first and fore­
most route towards all technical edu­
cation. And are by far the most cost­
effective. 

Research Fundamentals 

How can you find out everything 
about anything? Once again, the 
trade journals are one good starting 
point. Closely followed by the online 
search services. But the best way 
I've found is with the Dialog 
Information Service. Yeah, it's 
expensive. But it instantly gives you 
the very latest and best on any tech­
nical subject. 

Dialog is available by the minute 
at your local library. Or cash-and-carry 
on GEnie and other online services. 

At the local library, try Ulrich's, 
the Encyclopedia of Associations, 
the Thomas Registry, or the Science 
Citations Index. And, if you do not 

personally own a copy yet, the 
Business Phone Book CD. Or one of 
their competitors. 

To get a reprint on any reason­
able story, go to UMI, formerly 
University Microfilms. They've also 
opened a new division called The 
Information Store, from where you 
can pick up the really oddball and 
tricky-to-find stuff. Like conference 
proceedings and such. 

Many government documents 
are available retail in a national chain 
of US Government Bookstores. I've 
listed one in the NN sidebar. An 
instant, but pricey, source for most 
standards is Global Engineering 
Documents. 

More on research fundamentals 
are found in my NUTS30.PDF. 
Standards organization info in 
HACK47.PDF. 

Building a Data Library 

A good way to build up a techni­
cal data library is to start with the 
trade journals and then use the bingo 
cards to score data books and appli­
cations manuals. There's lots of free 
technical information out there. Full 
names and numbers appear in 
NUTS20.PDF. 

And, of course, you will want to 
collect all of the mail order catalogs. 
Especially the electronic biggies 
such as Mouser and Digi-Key. 
Maybe even old line full service dis­
tributors such as Allied or Newark. 
Plus Grainger. 

Then get my surplus favorites 
that do include American Science & 
Surplus, C & H Sales, and Surplus 
Traders. Plus, of course, good old 
Edmund Scientific and Fair Radio 
Sales. 

Do aim for a bare minimum of 
100 lineal feet in your data library. 
This is just barely enough to let a 
rank beginner squeak by. 

Starting a Lab 

We reviewed what you'll need in 

GET ACQUAINTED SPECIAL - DEALERS ONLY 

DESCAAMBLEAS 10 LOT 20 LOT SPECIAL* 
Stealth 1 000 50.00 43.00 35.00 
Stealth P-80 60.00 55.00 42.00 
1VT3G 39.00 36.00 32.00 
New PIO-PPLUS 60.00 57.00 43.00 
M80 60.00 50.00 39.00 

* Get acquainted special price Is for first 1 00 pieces of anv of the 
above Items. This special price Is good for anv 1 0 lot plus of one Item 
up to 1 00 units. Dealers have 1 0 weeks to purchase the hundred 
units. This Is a sale Intended for dealers only, not a retail sale. 

702-895-9120 COD I VIS4' I • 
Write In 151 on Reeder Service Card. 

test equipment in NUTS25.PDF. 
You'll want a volt-ohm-milliammeter, 
either digital or analog. Along with a 
decent lab power supply or two. 

If you are at all serious about 
what you are doing, a good oscillo­
cope is a must. Your three choices 
are simple- Tektronix, Tektronix, or 
Tektronix. As brand new; as aero­
space recycled 465 era instruments; 
or as the classic Tek doghouses 
such as the 545, and found in most 
markets for around $150.00. Stan 
Griffiths has written a great Selecting 
and Restoring a Classic 
Oscilloscope. 

His sequal on the newer Tek 
scopes is supposedly in the works. 

The first thing to do with your 
lab, of course, is get your Basic 
Stamp up and running. The PIC is 
the chip of the decade. No matter 
what your project, you can make it 
faster, cheaper, and better by adding 
a PIC to it. 

Start with the Microchip 
Technology data books, all the 
Stamp documents from Parallax, and 
those Scott Edwards Tools. I've got . 
most of the stamp ap notes and 
Scott's reprints up on GEnie PSRT. 
More PIC in MUSE98.PDF. 

If you get into repairs at all, you 
might find Electronic Servicing to be 
of major interest. The usual sources 
for replacement semiconductors 
include ECG and NTE. Your best 
place to get really obsolete or out-of­
date chips is Rochester Electronics. 
More on obsolete semis in 
NUTS02.PDF. And more on elec­
tronic servicing in NUTS27.PDF. 

I've got some great buys in sur­
plus test gear. Especially on Heath 
digital logic breadboards. Call or 
write for a free catalog. Or you can 
grab this as SURPCAT1.PDF on 
GEnie PSRT. 

Your Own Tech Venture 

The fun really starts when you 
try to convert your tech interests into 
a paying venture . Once again, 

Midnight Engineering is your finest 
bimonthly magazine for this sort of 
thing. My Incredible Secret Money 
Machine II and my Case Against 
Patents should be of help, as well. I 
also run a US technical helpline on 
start-up topics. 

Details per the end blurb. 

This Month's Contest 

For our contest this month, just 
tell me about anything that seemed 
to be missing from our previous 
columns. Or tell me about anything 
new which you'd like to see in the 
way of secret insider resources. 

There will be a largish pile of my 
new Incredible Secret Money 
Machine II books going to the dozen 
or so better entries, plus an all­
expense-paid (FOB Thatcher, AZ) 
tinaja quest for two that will go to the 
very best of all. 

Send all your written entries to 
me here at Synergetics, rather than 
to Nuts & Volts editorial. 

To be fair to everyone, all entries 
must be written and mailed. NV 

I Acrocomputer pioneer and guro 
lVI Don Lancaster Is the author of 
33 books and countless tech alticles. 
Don maintains his no-charge US tech 
helpline found at (520) 428-4073, 
besides offettng all of his own books, 
reprints, and consulting services. 
Don also has tWQ frH. catalogs full of 
his resource secrets waiting for you. 
Your best calling times are 8-5 on 
weekdays, Mountain standatd Time. 

Don Is now the sysop of GEnie 
PSRT, where a special Resource Bin 
topic has been· reserved for Nuts & 
Volts readers. For modem access: 
(800) 638-8369. When prompted, 
f'nter JOINGE.NIE. When asked for 
an offer code, enterDMD524. 

You can also reach Don at 
Synergetics, Box 809, Thatcher, AZ 
85552. Or send any messages 
to his US Internet address of 
SYNE.RGETICS@GE.NIE.COM 

* BATTERIES! * * AMATEUR I COMMERCIAL I AVIATION RADIO * 
LAPTOP COMPUTERS*: VIDEO CAMCORDERS*: * CELLULAR & CORDLESS TELEPHONES* * SEALED LEAD ACID* PHOTOGRAPHY* 
MEDICAL EQUIPMENT* TESTING EQUIPMENT* 

~I;;;·;{(U,,iiiliTCilfll·a~·WRif!JIIIYJIIII~IURJR'l'[C.Ifllliii;s;;;:I;CJI;·;(ilil 

Phone 16081 831-3443/ Fax 16081 831-1082 
E.H. Yost& 2211-D Parview Rd., Middleton, WI 53562 
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Established surveillance 
manufacturing company looking 
for ideas and inventions in the 
areas of surveillance, 
countermeasures, and cellular 
analysis. 

We can develop, produce, and 
market on a partnership, profit 
sharing, or on an outright 
purchase basis. 

Tech Support Systems 
1 040 Hamilton Court 

Menlo Park, CA 94025 
415-325-6691 • FAX 415-325-6693 

Serial Problems??? 
Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 

Serial works with the standard data rates and 
asynchronous serial fonnats commonly found 
in modem office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis. 
• Easy to Use • Custom font editor for 
• Menu and Windows EGAIVGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRC/LRC generation 
Serial, with manual .................................. .... $99.95 
Cable for full duplex monitoring ................. $49.95 

For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

... . 

VIEWSTAR & TV 86 
CABLE CONVERTERS 

VOLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1-800-473-0506 

FAX 1-800-488-0525 

FOSS 
WAREHOUSE 

DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 

8742 

8748H 27C010 

8749H 27C512 M?UHII!fW 

8751 27C256 256X9 

87C51 27C128 1MEG X9&3 
lii-M:UijWh\1 1 X36 

28F010 8752 27C64 2X32 
28F020 8755 27C32 4X32 

AND MUCH MORE . .. 

J-

r 
~-
~-
p;. 

~ 

3.8 VDC .... 900 MA ..... 2.215 
12 VDC .... 1 00 MA ..... 1.10 
12 VDC .... 500 MA ..... 1.715 
12 VDC .... 800 MA ..... 2.10 
14 VAC . . .. 500 MA .. . . 1.715 
16 VAC .. .. i .25 A ..... 2.915 
Min 1 000/type - - Call for other types 

SIJUJ•J .. IJS 'rUA))IUlS 
PO Box 276, 

Albu Vt. 05440 
1: 

fJJie g{jca Laay 
N6WPA 

Losing your source of power? 
Why pay extra for a new case? 

Get your old case refitted with NEW 
higher quality cells and $ave! 

• Handhelds 
• Portable Scanners 
• LapTops/Notebooks 
• Test Equipment 
• Any Special Application 

P.O. Box654 
Wildomar, CA 92595 

(909) 678-0943 
Fax: (909) 678-0065 

*BUYING LARGE 
$$BEST PRICES 

SIMMS 
256x9 1x9 1x36 

512x36 4x9 2x36 

DRAM 
1x1 256x4 

BEST PRICES PAID 
CALL OR FAX NOW! 
ADD-ON America Corp. 

(800) 576-2349 
FAX (410)·987·3258 

IELTEK 

LOW COST 
EPROM ERASERS 

12VDC 
DateiModel 
APP-M20 5" X 2.75" X 9" 

Here it is! Brand new factory boxed, 
20 column mobile orinter. Rugged 
construction conforms to Mil STD 202E 
and 81 OC for shock, humidity and vibra­
tion. Extra tall character printing, paper 
advance and illuminated printout for 
easy night viewing. Quiet, non distract­
ing thermal printing. RS 232 serial 
input. Low 360 rnA standby/1.2 A 
printing power consumption. 

BCD Electro $29.99 
214.343.2170 3.SOS&Hperorder 

$300. 

General Device Instruments New Web Page! 
408-241-7376 Fax 241-6375 BBS 983-1234 E-Mail icdevice best.com 

QUANTITIES* 
AVAILABLE$$ 

Become A 

SCIENTIFIC 
ATLANTA 

8536 THRU 8600 

TO COM JERROLD 

Nuts &Volts 
Distributor! 

(GENUINE UNMOOJFIED) ·(GENUINE UNMODIFIED) 
VIP 

THRU 
5507 

OPBB212 
THRU 
OPV7. 

Sell copies of 
Nuts & Volts 

ZENITH 
1600 THRU 1622 

PIONEER 
5135 THRU 6300 

DPBB7, 
CFTs 

to your customers 

For information, write or call: 
Midwest's Largest Cable Brokers Nuts & Volts Magazine 

430 Prince land Ct., Corona, CA 91719 (We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(2"19) 935-4"128 

(909) 371-8497 
FAX (909) 371-3052 

CGA Display 640 x 200 $29 
VGA Display Mono $49 
VGA Display ColorSingle Scan $125 
Monochrome Controller from $99 
Color LCD Controller $299 

"Design Assistance Available" 
Ph: (714) 448-9368- Fax: (714) 448-9316 

Email: http://www.flat-panel.com 

$ CASH FOR L.C.D.s $ Free Catalog !I 

..e~jMtk~~lo.~ 
~~~to.? 

RENT OUR LISTI 
0Nuts & Volts Magazine has its mailing list available for rent to qualified 

electronic firms. 
0The list is comprised of approximately 190,000 electronic enthusiasts in the 

computer, ham radio, and related fields. 
0Complete or partial rentals are available. 

FOR ORDERING OR MORE INFORMATION, PLEASE CONTACT: 

Response Media Products, Inc. 
2323 Perimeter Park Drive, Suite 200, Atlanta, Georgia 30341-1335 

(404) 451-LIST • FAX (404) 451-4929 



UNIVERSAL SOFTWARE 
KEY EMULATOR 

-

ODD 
c:::J 

One board replaces many Software Keys. 
Learn and Emulate. Proven success. 
Stand-alone operation. Set and GO. 

Will handle large combinations. 
$179 

E·TRACE INSTRUMENTS Corp. 
21().493-4546 CARDS- COD 

FREE 
SAMPLE COPY. 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles- Classifieds- Ads for Parts & 
Services. Also: Ham Equip. - Books­
Telegraph- 40's, SO's & 60's Radios­
Early TV- Auction Reports & more ... 
1-Year: $34.95 ($51.95 by 1st Class) 

6-Month Trial- $17.95. Foreign- Write. 
~ A.R.C., P.O. Box 802-G16 (jjjjijjjjjji) 

--.J Carlisle, MA 01741 ~ 
Call: 508-371.0512 Fax: 508-371-7129 

Convert RS-232 to RS-485 
or TTL CMOS for Only $49.00 

" .... ................. 
·~-8PS, ... 
..... o~~~p~ex.., .. :12---­-.-:n,..,... ....--­...........-.ID -COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• Rs-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACOUISmON AND CONTROL SYSTEM 

U.L S~IITII 
(513) 874-4796 

JJ'' TVLERSVILLE RO 8 HAMILTON OHIO J5011 
FAX r513J 87J 1236 

Robot Explorer··' 
The Robot ExplorerT"' newsletter Is your 

guide to the world of Intelligent mobile 
robots. Each of the 8 yearly Issues Is 
packed with robot explorations: from 
Antarctica, to the depths of volcanoes, to 
desktop mechanical creatures. 

Build the newest robot kits, review the 
latest books, and receive expert guidance 
from master robot crafters. 

Whether you're a professional robot 
designer, researcher, educator, hobbyist, 
or simply love to read about robots. 
Robot Explorer contains the In-depth arti­
cles you need to keep up to date with the 
quickly evolving world of Intelligent 
machines. Eight Issues for $14.95. 

Call Now! 
Mav-..., 1 (800)GO-ROBOT t(BOOJ467-6268 

POB 458, Peterborough NH 03458 603.924.6079 
S 14.95 North America $29.95 World-Wide 

CCTV SPECIALS 
Panasontc P1n11onic 
WV-BP114•113'CC0Camel3 WV-BP1!12•1/3*CCOCamefa 

-179~229 
•01 klx•CSmow11: •3eO ..... ·ELC 
· t.- S39 & • 2<1vac ldnY SlO 

· O.JU•CotCSin!MII:. 3101nH 
Aooepb AIAo-lril Ler.s • 12VDC 

Panasonic 
AG-6124Time-lapseReconler 

~ 
Panaaonic 

TR990C • 9'CC1VMoni1or 

Q 
Recools24 hour.; 
onaVHSCassette' '795 :~=..,., '149 

• 120vac • 300 IINS • Front P•nel Controls 
• 2<1 Hr Audio I. VIdeo •TimtiOIIW G.n • Rack ~bM • t2CNAC 

PanasoncHt-Res -S28Qup 
Color-$479 up• Ttme-l•pse 

DETECTION VodeoRecorder-$795&up 
DYNAMICS OEM & Doolor Discounts 

4700 Loyola Lane, Suile 119 Austin, Texas78723 
(512) 345-8401 ·FAX 926-0940 

CCTV CATALOG $5.00- REFUND W/PURCHASE 

!'=~f~j!~~E¢ I .. !.. I 
Value of Your Oscilloscope! 

t:ll~t SuperProbeTM 
Oscilloscope 
Triggering Devices 
• Complex triggering 

for digital circuits 
• Easy to use 
• Simplifies circuit debugging 
• Works with any oscilloscope 
• Models start at only $99 
PROGRAMMABLE 

DESIGNS flV// 
INC. '~ 

41 Enterprise Drive •Ann Artlor, Ml48103 
Phone: (313) 769-7540 • Fax: (313) 769-7242 

SYNTAXJ 
(Replaces all Trimode, TVT, 
Appollo, Stealth, Etc.) 

MILLENNIUM 3 COMBO 
(One piece decoder features: 
Parental lockout, 1 00 channel 
capability, sleep timer, and much more.) 

PROFESSIONAL 
10 HOUR RECORDER 
Built like a BATTLESHIP 

• Special Nuts & 
Volts price $149 

• BUILT·IN voice 
activation add $25 

• Specifically 
engineered for 
long play 
recording 

• 12, 14, and 16 
hour versions 
available 

COOs OK. Califomia residents add tax. 
Sorry, no credit cards 

(All they 'do" is increase the prices ... ) 

FREE 32 page 
special equipment catalog! 

VIKING INTERNATIONAL = 1971 
150 Executi'la Parl< 81vd. I4600-N • San FlallCisco, CA 94134 

Phone: (415) 468-2066 • Fax: (41 5) 468-2067 

TOGGLE SWITCHES AT WHOLESALE PRICES 
NEW SWITCHES -125V OR 1/2 RATING AT 250V 

FULL SIZE TOGGLE SW. 112" Dla. Price 
lllodl Conl Rlt. lAid 100-1000 
SI2S 6A/125V 6' Wn n .67 
Sl28 4A/125V Solder .57 .47 
S126 5A/12SV Solder .n .67 
S127 10A/12SV Solderf 1.17 Ul6 

OII·Off.<lN 5N'SN Screw 
MINIATURE TOGGLE SWITCHES 1/4" Dla. 

SPST S131 6A/125V Soldo< 
SPOT Sl32 6A/125V Soldo< 
SPOT/ Sl28 6A/125V Soldo< 

MOM-Off-MON 3lol25rN Solder 
SPOT/ $134 6A/125V Soldo< .n .67 

QII.Off.QN 3lol25rN Solder 
OI'OT 5133 6A/125V Solder .n .67 
OI'OT/ S135 6A/125V Solder .91 .82 

()H.()ff.QN 3lol25rN Solder 
OI'OT/ Sl30 6A/125V Solder .91 .82 

MOM-Off-MON 'JN'BJV Solder 
BlldtPIMtic-for~S-2001$1.110 

SUB-MINIATURE TOGGLE SWITCHES 1/B" Dta. 
S136 3NI2SV Solder .82 

Df>DT $137 3NI25V Solder .92 
MOMENTARY PUSHBUTTON SWITCHES 1/4" 

1's S's 

$85.00 EA. $75.00 EA. 

$175.00 EA. $148.00 EA. 

ORDERS ONLY 

1-800-254-2459 
CUSTOMER SERVICE 

(301 J-390-3359 

MODEL 4o-$99 
• RS-232 Interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• PWMoutput 
- Three stepper ports 

MODEL 1 Oo-$279 
• 12-blt 1OOKHz IVD • Four analog outputs 
• Three timer counters - 24 digital 1/0 

PRAIRIE DIC3fTAL, INC. 
848 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI !53!578 
TEL: (808) 843-8!51111 • FAX: (608) 843-8754 

PnPIWE 
For Hlcjl Pl'e<lslon Easy Hobby 

I 
Professional PCB Layouts Quality Pal's 

1. ta .. rPrlnt 1. l.aserPrint 
2. Iron-On 2. Iron-On 
3 P••l-011 3. Soak-Oil wl Wot.r 

~
ds =~~~~a layer of T~ Laser Printer 
eslst for Super Fine Of Copier Toner as 
nes on Std Clad Bds 
ShS 30/40Sh S S0/1 OOSh:'-::S,"-1 O:"Oe.::B""Iu""e..:!/W""e-"'t ""cN""o""M~Ix-:-1) 
Sample Pack 5 Shts Blue + 5 Shts Wet SI!O I VISRIMC/PO/CK/MO $4 S&H -- l!nd Day Moll 

I T•chniks Inc. P.O. Box 463 Ringo•s NJ 08551 
I (908)788-8249 I 
I 1 00% Money Sock Guoronteef.Oeoler Inquiries Invited 

SECURITY SCREW REMOVAL BITS 

0000000 
The SUPER TORX Kit Includes: 

T-10, T-15, T·20 & T-25 

COMPLETE SET FOR .,..,. $19.60 
TOCOM 5503 Bit ......... $ 8.95 
TOCOM 5507 Bit ......... $19.95 
ZENITH PM/PZ-1 Bit. . . ... $10.95 
JERROLDStarcom Bit .. . $19.95 
PIONEER (Oval) Bit ...... $23.95 
OAK Sigma (Oval) Bit ..... $23.95 
*** Security Screws Available *** 

EPROMSL~~ 
27C256 8748 27C010 
27C512 87 49 27C020 
2732A 8741 27C040 
27128 8742 27C1024 
2764 8744 STATIC RAM 
2716 8751 6264 2016 
27C512-90 8759 62256 6116 

Flash EPROMS, CPUs, UARTs, PROMs & much more ... 

MEMORY 
FOR ALL PCs & LASER PRINTERS 

SIMM & SIP MODULE, D-RAMS 
1 MEGX9 1 X36 & 32 44256 
4MEGX9 2X36 & 32 1MEGX1 
256X9 4X36 & 32 41256 

ELECTRONIC TEST 
Tektronix ................................. EXT 330 
Hewlett-Packard .................... EXT 331 
Other Manufacturers ............. EXT 332 

MEASURE & INSPECT .... EXT 333 
VIDEO PRODUCTS ............. EXT 370 
SCIENTIFIC & LAB ............ EXT 335 
LASERS .................................. EXT 340 
POWER SUPPLIES ........... EXT 334 
COBWEB CORNER ............ EXT 380 

MFG 
COMPLETE INDEX ............ EXT 300 

To obtain information via FAX: A) Have your 
number ready . B) Dial 1-800-547-4636. C 
Request above Extension Numbers. 

DEXIS CORPORATION 
(612) 944·7670 FAX (612) 

9749 HAMIL TON ROAD 
EDEN PRARI MN 55344 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output 

Advanced - $395 
Accepts nell isis 
Design rule checking 

Board Capture - $395 
Full feature schematic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

IAlHIO 
;::.uToMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

Visa & M•sterCard Accepted 



CABLE _ 
TV 

BLOW-
OUT 

MicroCom Industries Inc. 

800-665-2002 

Call for FREE Brochure 

• Quantity Orders Only 
• All Other Models Available 

• Call for Pricing of Smaller Quantities 

Best Dealer Prices 
Available Anywhere 

MasterCard • VISA • AMX • COD 

Scient1t1c Atlanta and Pioneer are reg1stered 

trademarks and all references are for 

1denllfication purposes only. 

~,\\ 
~(j, • ( (±) 

MILLENNIUM3 + 

.. The Originals~ 

TvT -3G 

MicroCom still offers 
these add-on descramblers and 

the BEST dealer prices 
available anywhere! 

TNT - "DIGITAL DYNAMITE" 
Activates all except Baseband. 

SciENTIFIC ATLANTA® MSO 
Activates all Sci. Atl. except Baseband. 

NEW IMPROVED!!! 

PIONEER® PI0-3C±> 
This is NOT the Pioneer Green! This PI0-38 
always works, even when the "Green" doesn't!! 

550 Mz BASIC CONVERTERS: Comes with wireless remote control. 
M 3 Options include: parental control (except 

ILLENNIUM 8511), last channel recall, favorite channel 

PANASONIC TZPC 145 CONVERTER memory, sleep 
timer, and many 
more. Channel 
2 or 3 available 
also. 

SA 8511-300 CONVERTER 

VISION3 CONVERTER 

_,.,,\\ 
t\f:,~'. 

NovA VISION 

All other models available. 
Call about our specials on 

the Zenith ST1600. 

Revolutionary new universal one-piece converter and descrambler. Fully activates all 
Scientific Atlanta, Pioneer systems, and others except Baseband. Options include: 

o Picture in Picture • On-screen display 
• Simaltaneous watch/record • Stereo 
• Clock/sleep timer • Last channel recall 
• Volume/Mute • Favorite channel memory 
• Parental control • Ch 3/4 switch 

The Millennium3 with built-in TVT, TNT, M80, or PIO III for a 
complete one-piece converter and descrambler. Fully activates all Scientific 
Atlanta, Pioneer systems, and others except Baseband. Options include: 

o Picture in Picture • Remote A/B switch 
• Simultaneous watch/record • Last channel recall 
• Std/HRC switch • Favorite channel memory 
o Parental control • Ch 3/4 switch 
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I MISC. ELECTRONICS FOR SALE cont. 
RCAITAC-TEC technician/or manual for RCA 
450MHz repeater model #YDA 56AP22A, 
prob w/TX-RX draw. My personal repeater. 
Don't want to give it up, it's too clean. 
N2RRI/David, 1-800-345-5538. 

ELECTRIC CAR motors. Genuine GE motors 
and controllers specifically designed for EVs. 
Seriez and Shunt motor systems complete 
with controller, accelerator switch, and digital 
display. Discount prices. Specification and 
price sheets available. Specify series or 
Shunt System and send $3 ea. or $5 for both 
to: DM3 Electrics, POB 14574, Scottsdale, 
AZ 85267-4574. 

PHAZER RADAR/LASER JAMMER 
COMBO. Jams all police radar. No more tick­
ets or they're paid fori 3-yr warranty. 30-day 
money back guarantee, $197.95 complete. 
MONisa/MC/COD. Kortesis Marketing, Box 
460543, Aurora, CO 80046. 303-548-3995, 
FAX 303-699-6660. 

SEM ELECTRON microscope, lSI Super-11 
$4,000, will need some work: EAI TR-20 ana­
log computers sold as a pair $1,300. Call 
305-720-5310, FAX 305-726-0967. 

SHORTWAVE, AM/FM cassette player for 
your car or truck, fits in dash. New German 
Decker radios $950 plus shipping, optional 5 
disc CD player. Contact Martronics, 805-239-
1932. Visa/MC. 

CIRCUIT BOARDS Single sided. Small runs. 
No minimum. No set-up fees. No drilling fees. 
No hidden costs. No per hole charges. 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 503-
664-7904. Phone or Fax. 

Write In 167 on Reader Service Card. 

SCRAP TIME AGAIN. We have loads of 
used and obsolete gadgets, R&D scrap, and 
other interesting junk to unload. To avoid 
waste and associated costs we are offering 
our surplus to today's gadgeteers. We ask 
$10 per box lot to cover shipping and han­
dling . Please send requests to Special 
Economies, 3 Margit Street, Wilington, DE 
19810. 

FOR SALE: AT&T/Westem Electric-ITT tele­
phone parts and accessories 1 A2 common 
equipment, $25 single line desk, six button 
(#2565-2851) 10-20 button desk #2830-2831 
DTMF 25-electronic, solid state, TT pad New 
AT&T new, Merlin, Spirit & partner. Also, sell 
reconditioned. Ph. 216-456-8177. Alex 
Mastin (Ents.), PO Box 8802, Canton, OH 
44711-8802. 

World; 
of Savings from 

INTERNATIONAL 

C(((J)J)) 
MICROELECTRONICS 
Surplus & Overstock Company 

of Electronic Components 

CALL NOW 
For Your 

FREE 
Catalog 

• Large Inventory 
• All New Parts 

• Reduced Prices 

Phone 
# 800-999-0463 

Fax 
# 817-473-0525 

LOWEST SCOPE PRICES 
GUARANTEED!!! 

. . . . . 
! 
! : 
II 

KENWOOD 

. . ' --------------------Moeief21-io _________________________ J L ___________________ MOCiercs-~402s _____________________ J 

REG. $549.00 REG. $559.00 
SALE $389.95 SALE $389.95 

84 PAGE CATALOG!!! 
Call today for your free copy 
of our test & measurement 

equipment catalog! · 

Write In 81 on R .. der Service C•rd. · 

IEK 

REG. $499.00 
SALE $389.95 

~ 800-638-2020 
=me•~ 
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er1a 
Modules 

An LCD display makes your project or product easier to use and 

more attractive. But interfacing LCDs can create programming 

hassles and an ugly rat's nest of wires. 

An interface for everything, and everything in the interface: 

The LCD Serial Backpack is a tiny daughterboard that converts any 

LCD, from 1x8 to 4x20 characters, into a serial device. Just 

connect 5-volt power and send data via RS-232 to the Backpack at 

2400 or 9600 baud. Easy programming, three wires, that's it. 

2.8 in. (71 .1 mm) 

Configuration header for 
baud rate, number of 
display lines 

Contrast 
Control 

1.4 in. 
(3.56 mm) 

Connectors for 
single- and dual-row 
LCD interfaces 

Circuit boards or complete modules. The Backpack is available 

as an assembled, surface-mount daughterboard ready to mount on 

your LCD. Installation kit included. Price $29. 

We also offer three Backpack-equipped LCDs: 

e Economy 1x16 from manufacturers' surplus: $40. 

e New 2x16 with high-contrast supertwist technology: $45. 

e Deluxe 4x20 supertwist with LED backlight: $89. 

All Backpack packages include complete instructions, program 

examples, and hints for use with BASIC Stamps 1 and 2 , and PCs. 

The Backpack works great with other computers and controllers, 

including the exciting new Domino from Micromint. 

We offer other electronic products and kits, including Stamp-1 

clone kits (Counterfeit Controller), Stamp and PIC programming 

information, servo controllers, and electronic hobby kits. Call or 

write to receive our new catalog free by mail. 

Scott Edwards Electronics 
Add $3 for shipping to the U.S. and Canada. We accept Visa, Mastercard, 
and American Express. PersonaVcompany checks OK for mail orders. 
COOs incur a $7 handling fee. 

Scott Edwards Electronics • 964 Cactus Wren Lane • Sierra Vista • AZ • 85635 
ph: 520-459-4802 • fax: 520-459-0623 • e-mail: 72037.2612@compuserve.com 

BASIC Stamp is a registered trademar1< of Parallax Inc. 

10& February 1996/Nuts & Volts Magazine Write In 197 on Reeder Service Cerd. 

72 PIN with PARITY 

1x3/1x9/1x8 (1MB) 
4x3/4x9/4x8 (4MB) 

16x9/16x8 

512x36 (2MB) 1x36 (4MB) 
2x36 (8MB) 4x36 (16MB) 

8x36 (32MB) 16x36 (64MB) 

1x32 (4MB) 2x32 (8MB) 
4x32 (16MB) 8x32 (32MB) 

We also buy any memory manufactured for Any product with memory such 

AST - IBM - COMPAQ - DELL - HP as DIPS/ ZIPPS/ SOJ'S soldered 

NEC- PACKBELL- TT -TOSHIBA to boards O.K. 

DMEMORY EXPERTS 
Fax: 702-293-7686 

Hours 
7am- 4:30pm 

P.D.T. 
M-F Toll Free: 1-800-252-5959 

Write In 158 on Reader Service Card. 

BUYING GENUINE UNMODIFIED TOCOM, 
SCIENTIFIC ATLANTA 8536s, 8550s , 
8580s, 8590s, and 8600s. JERROLD DPV 
and DPBB. PIONEERS, all , and Zeniths, all. 
Any quantity. Top$$$ paid. Contact National 
Cable Brokers, Plymouth, IN. Phone 219-
935-4128. 

MOTOROLA PORTABLE RADIOS. MX 
series, VHF-UHF $125 each. Without battery 
or antenna only $75 . Motorola HT220 
Slimline VHF $50 each. We also have mobile 
radios, battery chargers and large assortment 
of MX modules . Call or write : Marty's 
Emergency Products, PO Box 93, Baldwin, 
NY 11510. 516-378-4814. 

HEAT SHRINKABLE polyolefin tubinQ 
stocking distributor. Sizes 3/32" thru 1 
black & white spools and 4 ft. lengths. 
Other s izes and colors available on 
request. If interested, please call : ANA­
HEIM WIRE PRODUCTS, 1-BOQ-626-7540 
OR FAX 714-771-5043. MasterCard & 
Visa accepted. 

VOICE CHANGER board! Fully assembled 
and tested! Not a kitl 16 levels of change, 
many applications! $39.95 + $4 (S&H) US 
funds! PARSEC Electronics, PO Box 34594, 
Phoenix, AZ 85067. 

ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ· 
ing solder machines and board cleaners, 
insertion machines and lead formers. Petlock 
Inc., Rialto, CA. 909-877-8900, FAX 909-877-
8902. 

WE BUY Value Point systems and parts. We 
also stock Value Point parts. Call us first! Ask 
for Robb or Skip. Business Computer 
Products. 904-947-4800 FAX 904-947-4865. 

MUST SELL: Bus duct: Westinghouse 
600VAC-1000A-3PH, non-ventilated , alu· 
minum, $20/ft., 160 feet in 10" sections, 79 
ea. Hubbell cable pulls, all new. Make offer, 
2-ABB load break switches $350 ea. , 2-DRI­
VAR Ill 7.5K capacitors $50 ea., 1-HD elec­
tric distribution transformer $600. ISE, ph. 
210-350-5555, FAX: 210-350-5574. 

NEW, USED, and "as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars , etc. List $3 . B. and B. 
Enterprises, 208 S. Pulaski Street, Baltimore, 
MD 21223. 410-566-5388. 

POWER SUPPLIES HP 6621 dual program­
mable pwr supply 0-20 VDC with HPIB 
$1 ,495; HP 6259B 0-10 V 0-50 amp DC 
$425. 206-881-2797. 

NEW RADIO & TV tubes mostly TV. Sams 
Fotofacts $2 each . Starting 600 to 1500. 
Send list needed or write: H. Garcia, 10221 
Orange Grove Ave., Whittier, CA 90601 . 31 0· 
699·4500. 

EUROPEAN PAL-TYPE TV connectors, hex 
drive chassis mount. Male & female avail­
able. $0.30 each. Visa, MasterCard or COD. 
702-795-0644. 

PROTECT PC/FAX from over/under line volt­
age, see "Electronics Now" article Sep. '95. 
Electronic design, prototyping, screen print­
ing, programming. Free brochure. TDL 
Electronics, PO Box 2015, Las Cruces, NM 
88004. 505-382-8175, FAX 505-382-8810. 

WANT TO Buy: ICs, military & aircraft relays, 
diodes, transistors, Cannon, TRW, Amp, 
Burndy, Deutsch, Bendix connectors, elec­
tronic test equipment & most components. 
Hoffy Electronic Ent., 818-718-1165, FAX 
818-341 -5506. 

HEART CALCULATOR solar powered, full 
function 8 digit LCD display with memory! 
Super thin, clips on reports, magazines, note­
books. Fantastic gift ideal Order today. Send 
only $9.95 plus $2 PIH to: J.A. Stancin, 555-7 
W. 20th St., San Pedro, CA 90731 . 

FOR SALE: New GE filter capacitors, .01 to 
2.3 MFD. @ 33,000 & 43,000 volts. Oil filled, 
non-PCB. $200 each. Frontier Capacitor, 
701-378-2341 phone/fax. 

PROGRA~MERS BY AMS, TRIBAL & XEL­
TEK. E(E)PROMS, Flash, GALS, Micros. 
$125 up. Systems including PICs & erasers. 
24 hr. FREE BBS updates for clients. 
Hlstory-24 yrs client satisfaction. TRIAN­
GLE PRODUCT DISTRIBUTORS USA, 5750 
Lakeshore Dr., Holland, Ml 49424. 616-399-
6390 M-F 9AM to 2PM EST. 

SPORTS RADAR PRICE BREAK­
THROUGH! Tracer Scout professional K­
band radar with DSP technology. Now only 
$795. Tracks objects moving 0.5-2905 MPH 
almost i(lstantly, vehicles over 1/2 mile awayl 
Switches for .1 MPH readout, fastest speed 
recall, low speed cutoff. Remote display 
interface. Baseball, tennis, racing, carnivals, 
etc. Two-year factory warranty. Credit cards 
accepted. AIS, Rt. 4, Box 664, Spiro, OK 
74959. 918-962·3349. Fax 918-962-2148. 



S'S 
$140 $120 $100 
NOTCH FitTERS 
S'S tO'S 20'S 

$16 $12 $10 

STAR ELECTRONICS 
520-623-9488 

• Tunes 88-108 MHz. 
• Up to 112 mile range. 
• Sensitive 2 stage au<io am­

plifier. picks up sounds at 
the level of a whisper. 

PowerfU 2 stage au<io 
amplifier. 
Sensitive, picks up sounds 
at the level of a whisper. 
Up to t mile range. 

Write In 41 on Reader Service Card. SUNII·MINIATUII. PM l'JI.jiHSMIJDIII ~~~~H~I·MIINIAirl/111 

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 (BOOW surge) $89, 400 watt (3000W 
surge) $289, 700 watt (3000W surge) $369, 
1,300 watt (6000W surge) $569. Dexis Corp., 
612-944-7670. 

AUTOMOTIVE MICRO-cOMPUTER close 
out sale on Digitar Micro Analyzer 50 feature 
gauge with audio-visual alarms. Scans and 
displays oil pressure, fuel level, system volt­
age, temperature, vehicle speed and engine 
RPM. Can be set to alarm at user specified 
levels on all scan functions as well as 
elapsed time and clock. Blue display w/vari­
able brightness. Originally $99.95, now 
$3~.95 (limited quantity, free shippin~\. 
Phone 206-885-0193. 

RADIO SHACK catalog merchandise, all 
working condition, save 5~ from cata­
log price. Everything from phones, Ans. 
mach., alarms, radios, games, CBs, 
Walkman, etc. Computer systems at 
wholesale made to order, portable video 
frame grabbers (1 024 x 768). Please call or 
fax for Information: 215~57-3119. Write: 
MEM Electronics, 3119 Burn Brae Drive, 
Dresher, PA 19025. 

(.)(.)(.) 
• 

LEXAN OVERLAYS Custom Designed to 
your specifications. Any type of equipment all 
shapes. Professionally manufactured with 
peel off adhesive back. 1 OOs of uses. 
Prototyping, replacement of old worn over­
lays, projects. New low cost process. Starting 
at $36 for full color 8.5" x 11" sheet. Smaller 
sizes available. Larger sizes also available in 
single sheets. 1000s of colors and configura­
tions available. For samples and information 
contact: C-TEK, (Compu-Technical Printing 
Services) at 214-335-4964 or write to us at: 
C-TEK, PO Box 1413, Frisco, TX 75034 or 
through E-Mail 73544.2225@compuserve. 
com. 

INTEL 1960-33CA $49, 622S6 32xx8 SRAM 
$2.50, IRFD 9120 PFET $1, Hydrogen fuel 
cell educational kit $149. Ask for current flyer. 
Greenlux. New phone: 815-232-1946. 

"AA" NICD BATTERIES NEW! Prices 
$6.50/sixpack, $54/carton (60) $475/case 
(600). NEW chargers $6 each, manufactured 
for OAK. Under The Wire Electronics 
(UTWE), 235 E. Colorado Blvd. #211, 
Pasadena, CA 91101. Or call 818-930-1121, 
fax 818-930-1123. 

FOR SALE: 2-ABB power load break switch­
es $350 ea. 2-DRI-VAR Ill 7.5KVA capacitor 
$50, 1-15 KVA, HD elec. distribution trans­
former $600. ISE, ph. 210-350-5555, FAX: 
210-350-5574. 

Wollds smallest FM transmitter. Use with any FM 
broadcast receiver. Easy to assemble, all chip com· 
pooents are pre-assembled to the circu~ board. 

ANAHEIM WIRE PRODUCTS. DISTRIBU­
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 
Hook up wire, Automotive primary wire, GXL, 
SXL, Plenum cable, Teflon wire, Multi-con­
ductor cable, Irradiated PVC, SO-CORD, Mil­
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink tubing, 
Cable ties, Connectors. If interested, please 
call 1-800-626-7540, FAX: 714-771 -5043. 
Visa/MC. 

$1 ,000,000 ELECTRONICS distributor inven­
tory! Semiconductors, receiving tubes, loads 
of amp connectors and much more. CaiVFax 
for immediate quotes. C&H Distributing, 215 
S. George St., York, PA 17403. Phone 717-
843-7881/Fax 717-843-3875. 

When Visitino Disney World And Sea World. 
Come To lhe World Of Electronic Surplus! 

S~A!£~fT~. 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1-4 · 
And Fairbanks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* NI·CAD BATTERIES 

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853-6186 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30-6:00 

Saturday 8:30·5:00 

XPS1000 KIT .................... SS5.95 
XPS-MATCHING CASE SET .... S13.95 

Wrlta In 80 on Reader Service Card. 
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COMPUTER PARTS 

,DRI!MSJMM 
1Mx~70 (3/9-dlip) Sl"'-4 ................ .............. $32134 
4Mx9-70 SIMM ......... .. ................................. .... $132 
1Mx32136-70 72-pin SIMM(4MB) ................. $1151139 
2Mx32136-70 72-pin SIMM (BMB) ................ $2151239 
4Mx32136-70 72-pin SIMM (18MB) .............. $429/455 
256Kx4-70 DIP DRAM ............ .. ....................... $5.50 
1Mx1-70180 DIP DRAM ................. .. ........ $5.3515.00 
1Mx4-80 DIPIZJP DRAM. ..................... $29.50122.00 
256Kx~ VIDEO SOJ DRAM .................... .... $21 .00 
256Kxl6-70 VIDEO ZIP .. (2CASI2WE) ...... $25129.00 
256Kx16-70 VIDEO SOJ .. (2CAS/2WE) ...... $25.00 

CACHE SRAM 
I l ++ ..... J > ', kj • 1 -.e 'H I 

64Kx1-15ns 22-DIP .......................................... $7.95 
64Kx4-15ns 24-DIP ................................ .......... $8.95 
64Kx4-15ns 28-DIP (OE) ........ .. ............. ............ $9.25 
8Kx8-15120ns DIP .................................... $3. 90/3.50 
32Kx8-15120ns 28-DIP .............................. $4.9514.50 
64Kx8-15ns 32-0IP ... ............. ............. ......... ... $12.95 
128Kx8-15120ns32-0IP.3rrii ............ ...... S22.50119.95 
128Kx8-15120ns 32-0IP .4n11 .................. ........ $26125 

CP!I & (:Q- ,, I 

BRQCESSDR.S 
386DX-331NTEL ............................................ $29.00 
486SX-251NTEL.. .......................... ................. $40.00 
486DX2-66 INTEL. ............................ ........... $99.00 
486DX4-100 AMDIINTEL 3v ................... $89.001119 
PENTIUM 60/90 ...................................... .. $1451255 
80287 ·12 .............. .. ..... .. ............ ..................... $19.00 
68040RC25 .. .. ...................................... .. ...... $125.00 
68882RC33 ............ ...... .................................. $45.00 

MISC. 

PACKARD BELL UPGRADES .................... CALL 
MOTHERBOARD BIOS UPGRADES ............. CALL 
486 CPU 3V to fill ADAPTER SOCKETS .. $45.00 
EPROMPROGRAMMERS ............... $129.95/139.95 
16550 40-PIN UART.. ...... .......................... .... $10.50 
EPROMS & FLASH: 

27C256-150NS ................ .......................... S3.95 
27C512-150NS ....................................... ... $4.50 
27C010-150NS .......................................... S5.45 
27C020-150NS .. ........................ .... , ........... $7.95 

• OTHER PARTS AVAILABLE. CALL FOR QUOTE 0 VOLUME DISCOUNTS OFFERED 
0 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS:COD (CASH), VISAIMC 

0 MINIMUM ORDER S20 FREIGHT: SS MIN. 

LA PAZ ELECTRONICS INT'L 
P.O. BOX 2&109§, San Diego CA 92129 

TEL (8oo) §8&-4199 FAX (&19) S8&-1482 
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by Michael Davenport 

his project is a plat­
form that allows the 
PIC 16C55 and 
16C57 microcon­
trollers to switch up 
to 10 signals (in 
pairs) onto two sepa­
rate buses. It does 

not have to be a quad video switch­
er. The microcontroller socket is like 
a little "Borg Interface" already con­
nected up to the real world, just wait­
ing for a new microprocessor config­
uration to come along and be "assim­
ilated." The PC Board is only 2-3/4 
by 3 inches so it should fit easily 
inside a wide variety of applications. 

Since this circuit uses the 4066 
quad bilateral switch, it could also be 
used to switch between five stereo 
audio inputs, although all the 
"sequencing business" is a bit unnec­
essary. You could write a PIC for ser­
ial control of the switching. Since the 
16C55 has 20 input/output pins, it 
could be used to control 10 pairs of 
stereo audio inputs with no fancy pin 
matrixing. Each control line and each 
input line could have its own pin. Ah, 
the luxuries of modern convenience. 
Instead of becoming smarter, we will 
just have more and more 1/0 pins on 
our microcontrollers. 

Of course, the 4066 which does 
the actual switching does not need 
much explaining. It is simple as dirt 
to use, yet precious as gold. The sig­
nal comes in on one pin and goes out 
on another when you put the juice to 
the control pin. There are tour of 
these in a single 4066. U2 (see 
schematic, Figure 1) switches the 
VCR inputs onto the two buses and 
controls VCR muting, U3 switches 
the four audio inputs onto the audio 
bus, and U4 switches the tour video 
inputs onto the video bus. 

The thing is controlled by a rou­
tine that handles four blocks of code, 
each representing a camera or input. 1• February 19%/Nuts & Volts Magazine 

• • 1n a Vi e Switcher 
_> ~fhat8 Really a General PurpoBe Signal 

Ct:Jotrol Platform for PIC 8 f 6CSS & f 6CS 1) 
', ... _ 

Each block is exe­
cuted in turn if a bit 
is detected (LED 
turned on) at bit 5 
(pin 6) of port RC. 
This pin is turned 
on both during ini­
tialization of the 
program (so the 
unit comes on 
scanning after 
power up) and by 
pressing the "Auto" 
button. If an individ­
ual camera or the 
VCR is selected 

this bit is wiped out and the routine 
jumps the "blocks" and continues 
scanning the input pins for a change. 

The "Skip" switches connect to 
pins RA0-3 which are normally pulled 
high (as are all of the input pins). 
Grounding a pin causes the routine 
to skip the respective input. If you 
like, the DIP switch can be left 
out and wires 
run to an alter­
nate location, 
like the front 
or rear panel. 
Alternatively, 
these four 1/0 
lines can be 
used for almost 
anything if you 
write and pro­
gram your own 
controller. 

The reset 
circuit has a volt­
age detector IC 
(U6) which holds 
U1, pin 28, low 
(in reset) until 
the supply volt­
age reaches a 
workable level, 
preventing stalls 
on power up. 

This switch­
er features a 
"muting" circuit 
which is missing 
in a couple of the 
commercial 
units. On some 
switchers when 
you select "VCR" 
and the VCR is 
in the stop mode, a video feedback 
of flashing white horizontal bars 
appears on the monitor screen. The 
signal is removed from the out to 
VCR pins (pin 1 and pin 4 of U2) 
when the VCR is selected as an 
input. Little NPN transistor 01 inverts 
the high VCR select signal present 
on pins 6 and 12 of U2, and grounds 
the control pins (5 and 13) for the out 

to VCR signal which are normally 
held high (ON) by pull-up resistor 
R21. 

Also featured is a front panel 
pushbutton speed control. The 
speed is changed by sampling the 
respective input pin and adding to 
(slower) or subtracting from (faster) a 
variable that controls the number of 
trips through a delay routine. 

Drill a lot of holes in a box. 
Solder the electronic parts onto the 
board. Mount the board in the box. 

In place of RCA phono jacks you 
could use phone jacks, BNC connec­
tors, DB-9/25, or bare wires hanging 
out of a hole in the back of a box. 
The templates for the "642" box 
(Figure 2) are at the correct scale 
when the hole centers (excepting the 
DC power jack) are on exactly half­
inch centers in the vertical and hori-

zontal directions. 
In the interest of making a simple 

one-sided board (see foil pattern, 
Figure 3), there are a few (nine) 
jumpers. All of the jumpers can be 
easily eliminated if you want to make 
a two-sided board. Note jumpers J1 
and J3 share a hole near U2. All 
resistors should be stood on end. 

Note that the SIP resistor net-

work (R11-14) has a dot at one end. 
This end goes toward the outside 
edge of the board as seen on the 
component layout (Figure 4). 

The wire location chart (Figure 5) 

Learn hOW' to Prosram 
PICs and uPSrade the 

bejeebers out 
of them. 

indicates the board hole to use for 
each switch, LED, or 1/0 jack. It is 
easiest to solder all of the wires into 
the circuit board holes first, then 
mount the board and solder the wires 
to the box components (see photo). 
Be sure and leave your wires long 
enough. If you are careful, you can 
plan your wiring so that it is possible 
to pull the board out enough to work 
on it. I use 24 gauge telephone wire 

Figure I 

C11 

for most of my projects because it is 
inexpensive and works fine. Using 
shielded cable grounded at both 
ends for all connections can increase 
isolation between inputs for the con­
noisseur. 

Connection 

Select a value of coupling capac-
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itor (C3-14) or resistor that is appro­
priate for your application; 4.7 uF is a 
good value for general purpose 
audio coupling. A 47 to 100 uF 
capacitor will effectively pipe aboard 
your video signals while providing 
isolation from DC offset between 
stages. Some video applications use 
resistors in the range of 60 ohms to 
1 OK ohms in place of the capacitors. 
Also, you may need to add a 75-ohm 
resistor connecting the signal inside 
of the capacitor/resistor (not the 
4066 side) to ground for each of the 
video inputs to match the impedance 
of the video line. You can solder 
these resistors on the foil side of the 
board if you need them. (This will 
make your PC board look like a real 
VCR part!) Experiment with your 
application to find out if you need the 
75-ohm loads. 

After power-up, the switcher 
begins switching the four sets of 
inputs onto their respective buses, 
one at a time. If you press one of the 
four "Camera" switches, or the 
"VCR" switch, the unit will stop 
switching and stay on that selection. 
Pressing the "Auto" button resumes 
automatic camera selection. The 
switcher starts scanning at a rate of 
about one camera each three sec­
onds. 

-$- -$- -$-

.J 

When you adjust the scan speed 
with the "Fast" and "Slow" buttons, 
the four camera LEOs give you an 
indication of where you are in the 
speed adjustment. Each time you 
press the "Slow" button the scan 
jumps to camera 2, one LED left of 
center. When you reach the lower 
limit of the speed settings, the scan 
jumps to camera 1, far left of center, 
each time you press the "Slow" but­
ton. The "Fast" button operates con­
versely. Each press of the "Fast" but­
ton jumps the scan to camera 3, one 
position right of center, and once you 
reach the upper speed limit, the scan 
jumps to camera 4, the far right, with 
each press. 

Socketing the PIC provides for 
easy upgradeability. Since the 
switcher is already microprocessor 
controlled, it could be upgraded to 
provide such things as external seri­
al control, timer or event control, front 
panel programmability using existing 
LEOs and buttons, etc., all by replac­
ing IC1 and the simple addition of a 
resistor and/or jack if anything. There 
are still two 1/0 pins left over! 
(Shame.) A smarter microprocessor 
could come along and make this little 
unit sing! 

Some applications might include 
remote serial control of PA, musical 

instruments , 
digital signals. 
Computer 

Digi-Key, 701 Brooks Avenue South, P.O. Box 67, Thief 
River Falls, MN 56701-0677. Phone (800) 344-4539. 

control of multiple computer internal 
audio sources. 

C1 and R1 are the external RC 
clock components. If you have a fre­
quency counter that needs playing 
with, connect it to unused pin 3 of 
IC1. This signal is the oscillator 
(clock) frequency divided by four. At 
+5.03 volts supply, my pin 3 is read­
ing about 721.3K which x 4 is the 
oscillator frequency of 2.89 MHz. 
Since our circuit does not need to be 
synchronized with anything else or 
make measurements, then this clock 
is accurate enough. You will want to 
use a crystal timebase if you are 
going to build an accelerometer for 
the space shuttle, though. It would 
take a rocket scientist just to change 
the light bulb in it. Isn't electronics 
fun?! V 

Mouser Electronics, 2401 Highway 287, North Mansfield, 
TX 76063-4827. Semiconductors, resistors, capacitors. 
Phone (800) 346-6873. 

' 
I nspiration for this circuit came from several sources. 

Nuts & Volts reader Rick Halchuck, from Woburn, MA 
recognized the need for a cheap video switcher in the 
Jun. '95 issue. Rick, you wanted a design from a rocket 
scientist, but how about one from a chicken farmer 
instead? Thank you, Don Lancaster for turning me on to 
the 4066 in your Dec. '94 Resource Bin, "The Greatest 
Electronic Parts of All Time." (This article is what electron­
ics is all about!) Scott Edward's excellent work, "The PIC 
Source Book" has been a great frame of reference for 
learning how to accomplish specific tasks with a micro­
controller. Finally, thanks to Nuts & Volts Magazine for 
bringing us all together, one big happy family! 

Scott Edwards Electronics, 964 Cactus Wren Lane, 
Sierra Vista, AZ 85635, Phone (520) 459-4802. PIC Source 
Book $39.00 ppd. 

Red Rock Scientific Supply Co., P.O. Box 1, Red Rock, 
TX 78662. Mini Quad Video Switcher Parts - Code on disk 
for programming PIC $5.00 ppd. Laser artwork for templates, 
foil, and screen $5.00 ppd. Silk screened PC board: $19.00 
ppd. Mini quad controller, PIC16C55 $15.00 ppd. Kit, board, 
PIC, and all board mtd. parts $49.00 ppd. Kit, complete with 
machined cabinet $129.00 + $5.00 shipping. Switcher, wired 
and tested, $169.00 + $5.00 shipping. Personal checks 
accepted; money order or cashier's check ships fastest. 
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f«Jure 3 

~ Figure~ 
WIRE LOCATIONS 

Symbol Wire to: Symbol 

A Vid 1 Sw AA 

B Vid 2 Sw BB 

c Vid 3 Sw cc 
0 Vid 4 Sw DO 

E Scan Sw EE 

F Slow Sw FF 

G Fast Sw GG 

H VCRSw HH 

II 

L1 VCR LED+ JJ 

L2 Vid 1 LED+ KK 

.L3 Vid 2 LED+ LL 

L4 Vid 3 LED+ MM 

L5 Vid 4 LED+ NN 

L6 Scan LED+ S1 

S2 

+ DC Power Pos S3 

- DC Power Neg 54 
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Wire to: 

Vid 1 IN Jack 

Vid 21N Jack 

Vid 31N Jack 

Vid 41N Jack 

Aud 1 IN Jack 

Aud 2 IN Jack 

Aud 3 IN Jack 

Aud 41N Jack 

VCR V IN Jack 

VCR A IN Jack 

VCR V OUT Jack 

VCR A OUT Jack 

Monitor V Jack 

Monitor A Jack 

Skip Vid 1 Sw 

Skip Vid 2 Sw 

Skip Vid 3 Sw 

Skip Vid 4 Sw 

J ·--·· 

Semiconductors 
U1 : PIC 16C55 microcontroller programmed 
with Mini Quad Switcher firmware 

(see sources) 
U2,U3,U4: CD4066B quad bilateral switch 
US: 78L05 voltage regulator 

(Mouser# 333-78L05A) 
U&: MN1381Q reset circuit 

(Digi-Key# MN1381-Q-ND) 
Q1: 2N3904 NPN transistor 
LED1-LED6: panel mount LEOs 

Resistors 
R1: 4.7K 
R2-R9, R2o-R21 : 1 OK 
R10, R15-R19: 470 
R11-14: SIP resistor network, 10K 

(Mouser# 592-6$-1 OK) 

Capacitors 
C1: 33 pF 
C2: 0.1 uF 
C3,5,7,8,9,10: 4.7 uF 
C4,6,11,12,13,14: 47 uF 

Miscellaneous 
S1-S4: 4 gang DIP switch 

(Mouser# 106-1204) 
S5: mini SPST toggle switch 
PB1-PB8: SPST momentary pushbutton 
switches 
J1-J14: RCA phono female or BNC female 
jacks 
J15: 5.5mm DC input jack 
Metal enclosure: LMB MDC-642 

(Mouser# 537-MDC642-BI) 
4 ea. standoffs with screws 

I MISC. ELECTRONICS FOR SALE cont. 

VACUUM TUBES, NIB, made in USA, quan­
tities available. 922 $15, 5647 $10, 5963 $2, 
6197 $2.50, 6267 $15, 6688 $5, DR2000 
$15. Add $3 shipping. Free price list. Antique 
Triode , Box A2 , Farnham , NY 14061 . 
FAX/Phone: 716-549-5379. 

SOLDERING STATIONS: Digital readouts 
adj. temp. anti-static $60-$150 Wellers , 
WTCPN $50, hexacon $45, thermal wire 
strippers $25-$30, Lindstrom Dykes $10, 
ultrasonic cleaner $100, air powered hot air 
for SMD $200, desoldering station; (vacuum 
pump built-in) Pace rework desolder center 
$300, Ungar 4624 nu $400, Ungar 4024 
$250, Weller DS600 $250, Ungar 2000$150. 
Ask Jim 310-815-9090. 

CLOSEOUT ITEMS from BNF. Wind speed 
indicator kit $5, $13/3; Tesla coil kit $19, 
$55/3; fan/motor speed control $3, $10/4; 2-
1/2" ID 1-1/2" D solder pot $3, $13/3; 
voice/sound activated switch modu. $1; com­
ponents by the foot assorted $1/10', 500 pts; 
4" x 10" car/TV speakers $2, $10/6; 2 speed 
sw. motor/lamp control $1/2, 12/$5; Mallory 
Sonalert SC628 $3.50, $16/5; security key­
lock switch, w/2 keys $312. Cable boxes Oak 
030 or Oak 026 $3, $10/4, mix or match. All 
working units. 9" Sony TVs hospital surplus 
reqs mod'ts w/data $15. 6 x 9 TV speakers 
$1, $5/6. Right angle F connector M to F 
screw on $112, $5/12. 14550 UART $2. Our 
32nd year. CaiVSASE catalog: BNFE, 134R 
Newbury St., Ate. 1 S, Peabody, MA 01960. r 
508-536-2000, F 508-536-9090. 

PC BOARD CARBIDE DRILLS! (1-9)_$0.50 
ea. (10-19)_$0.45 ea. (20-49)_$0.40 ea. (50-
99)_$0.35 ea. (100+)_ $0.30 ea. Add $3.50 
for S&H. Check/MO/COD only (for COD, add 
$4.50). Sizes available: .035, .041, .042, 
.043, .045, .046, .047, .049 dia. While supply 
lasts. We also sell electronic surplus compo­
nents. Send or call for free flyer. Hoffman 
Industries, 853 Dundee Ave., Elgin, IL 60120. 
Ph: 708-622-8201 , Fax: 708-622-8202. 

CASH PAID for pagers. 210-674-4900. 

SOLAR KINGS, material still available. 
CaiVSASE for catalog: BNFE, 134R Newbury 
St., Ate 15, Peabody, MA 01960. T 508-536-
2000, F 508-536-9090. 

MISC. ELECTRONICS WANTED 

KINGSLEY WIRE stamp machines, digital 
pressure gauges , Setra 370 IFR 401 L, 
402AP, 600A, RD300, 120043, etc. Auto pilot 
test equip. Jet, JT-1, FC110. Buy, sell, trade. 
941-575-0138 P, 941-575-2361 F. 

WANTED: OLD, new, used, Western 
Electric, RCA, Telefunken , GE, Jan, 
Mcintosh, Marantz, Dyna, Fisher, JBL, EV, 
Tanney, Jensen, EMT, Thorens, Fairchild, 
Ahec, Westrex: TUBES, speakers, amps, etc. 
Maury Corb, 713-728-4343, FAX 713-723-
1301. 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, "receivers," 
speakers, x-overs, tubes, etc. 1-800-251-
5454. 

WANTED: ELECTRICAL materials, Allen­
Bradley, Agastat, Appleton, Crouse-hinds, 
T&B, SquareD, Pyle National, Russel & Sfoll, 
circuit breakers , fuses, connectors . Call 
Seiner Sales, 805-376-9044, FAX 805-376-
8208. 

EXCESS INVENTORY WANTED: 
Transistors, semiconductors, capacitors, PC 
boards, & diodes. We buy it allll Contact: 
SEMITECH, INC., 334 Cooper Road, Bldg. 
A., Berlin, NJ 08009. Phone 609-768-0030, 
FAX 609-768-5690. 

BUYING GENUINE UNMODIFIED TOCOM, 
SCIENTIFIC ATLANTA 8536s, 8550s, 
8580s, 8590s, and 8600s. JERROLD DPV 
and DPBB. PIONEERS, all , and Zeniths, all. 
Any quantity. Top$$$ paid. Contact National 
Cable Brokers, Plymouth, IN. Phone 219-
935-4128. 



ADAPT-t t 
68HC 1 1 Module for Solderless Breadboards 

• rririabn_2.0" 171 2.8" lt"IXkje lm:;;;~,l Quickly becoming • pqs wrically ilto sddertess breacl>oord $40 
• has reset crait, pusliluttoo, & rrode select Mild\ the tool of choice 
• RS-232 intertlce, 5V ~&extErnal J)OWI!I"connecta for unJ..rsltles, 
• all vo~ l:rol4llt 01.1: to c1Jal row, ~e header schools, eng(Mers & 
• doltAes as PI"OIJ'ITfiEI"f« 68HC711 E9 (12K EPROMVE!'lion) hobbyists ... 

ADAPT- 1 1 ACCESSORIES: 
When you llftd ~ more pernw1ent soludon ••• 

• Backplane for ADAPT-11 plus 4 cards 
• 32K RAM & 32K EPROM Expansion card 
• prototyp ing card for adding your circuitry 

Use PLCCs In your Soldertess Breadboard! 
Sdderless madx:wd socket adapters for all pcliXU" 
PLCC silleS, sta1ire at S 13. 95. 
Also available: 
Sdderless madx:wd adaptErs for DB9 & DB25, and 

s 
Terms: MasterCard, 

Check, Money Order. 
School & Government 

TECHNOLOGICAL ARTS 

P.O.s accepted 

All prices in US dollars. 

309 Aragona Blvd .• Suit<> I 02, Box -ll S, \'a. ll<>ach, \".\ 2:!-lG:! 
1644 Bayview \vPnue, Box 170-l, 1oronto, OJ\ .\1-lG 3C:! 

voic<>/fax: (-116) B63-8996 \\ ww.io.or·gt- tee hart/ 

Write in 118 on Reeder Service Card. 

WANT USED or surplus DC motor controls or 
adjustable frequency AC drives, 1/2 HP and 
up. DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So., Seattle, WA 
98118. Voice/Fax 206-723·8487. 

ELECTRON TUBES: Microwave, transmit­
ting, receiving, obsolete, ALL TYPES; large 
inventory. Contact Daily Electronics, Suite B-
6, 10914 NE 39th Street, Vancouver, WA 
98682. 360-896-8856, 800-346-6667. 

DO YOU have aluminum anodizing knowl­
edge, experience, or equipment? Will trade 
your small set-up or info. for my cash or tool­
makers services. Call Phillip, 408-244.0728. 

WANTED: TUBE HiFi, Tube theater/commer­
cial amps , speakers etc . Cornen 
speakers/coaxialsltriaxials. Old guitars & gui­
tar amps. Altec, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson , Fender , Vox etc . Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737-
3355. 

GUITAR AMPLIFIERS WANTED: TUBE 
TYPE, OLD, NEW, BROKEN. ALEX, 610· 
767-9097. 

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

RADAR SETS Wanted. WWII 1970 X-band, 
military, civilian working or not, books, TMs, 
parts. SHF, Box 10215, Pittsburgh, PA 
15232·0215. 

WANTED: ELECTRON tubes, ICs, semicon­
ductors. Astral , PO Box 707NV, Unden, NJ 
07036. Call, 1·800-666-8467. 

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: EARLY audio equipment, ampli­
fiers , pre-amps, tuners, audio tubes , etc . 
George Schwartz , 18504 Arrowhead , 
Cleveland, OH 44119. 216-486-6489. 

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. 

TOP DOLLAR for gold plated scrap chips, 
tabs, components, etc. Ron, 817-838-0938. 

WANTED: LATE MODEL TEST EQUIP· 
MENT. (Tektronix , HP, Fluke.) Especially: 
Tek SG 505 oscillator plug-in, Tek S-52 pulse 
generator head plug-in. Also , we buy test 
equipment service manuals and catalogs . 
Pepper Systems: 214-353-0257; 214·902· 
9511 FAX. 

ELECTRONICS EXCHANGE ST. LOUIS the 
only surplus electronics store in the St. Louis 
area. We buy anything in electronics that's a 
bargain. Call or FAX, 314-426-4848 . 24 
hours, 7 days. 

AVIONICS MAINT. manuals. Collins, King, 
Narco, Cessna, RCA etc. Collins Proline Red 
Band, any condition, any type, control heads, 
King, Collins, Gables, Sperry , Radar, any. 
941-575.0138 P, 941-575-2361 F. 

TESTERS WANTED: Immediate offers made 
for Ultrasonic, Magnetic Partic le , Eddy 
Current , X-Ray and Borescopes, 24hrs . 
Leave detailed message with make/model. 1· 
800-530-3371 . 

WANTED: ALTEC mics, mixers, compres­
sor's limiters, EQs speakers, and horns. Also, 
highest prices paid for Western Electric 
Tubes. Call Don, 715·246·3899. 

WANTED LAMBDA 12 Volt 208mp or larg­
er switching power supplies. Call Rolf, 
701-223-2060. 

CASH FOR your old telegraph instruments of 
any kind, also books, signs, etc. Have a few 
items for sale . Goodman , 636 Grant , 
Charleston, IL 61920. 

METAL DETECTOR (finder). Penetrate at list 
up to 6' with monitor, battery operated. PO 
Box 136, Rego Park, NY 11 374. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac­
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574·4456 or 6906, FAX: 614-574-2124. 

WANTED: BALANCING machines & vibra­
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada , Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles , CA 90061. 31 0·538-9738, FAX: 
31 0-538-8273. 

TEKTRONIX 570 (only) curve tracers and 
manuals. Prefer operating units, but will con­
sider non-operational "parts cars." Contact: 
Pearl , 2528 19th St . SW, Ca lgary, AB 
Canada T2T 4X3. Ph.: 403-244-4434, FX: 
403-244-9026. 

WANTED: BLAUPUNKT Granada US 2330. 
For parts list, particulars: Frank, PO Box 481, 
Springtown, PA 18081. 

PBX PHONES. Searching for scraped AT&T 
ISDN 7506 circuit boards. Leave a message 
at 1-800-646-6023 PIN 7275. 

WANTED: COMMERCIAL Radio 2-way VHF 
with scanning abilities that can cover approx. 
150MHz to 170MHz (i.e. police and marine). 
Preferably 25 watt or more. New or used is 
okay. California: 408-827-2250. 

WANTED TO BUY: Pair of Altec 604E 
duplex speakers. Jack at 909-946-1845. 

WANTED: CB only signal generators, B&K 
2040, Sencore CB 42, Hickok 266, with man­
uals, specs. 405-447-5689, 405-360-6817. 

CABLE CONVERTER BOX 

Reeloces SCIENTIFIC ATLANTA and other mo;ot' broncls. 

.......... = 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Built -in Descrambler 
Audio Privac~ Member of National 

Consumer Cable 
Association 

Non-Volatile Memor~ 
Programmable Parental Lockout 
Infrared Wireless Remote Control 
Audio-Video Ports 

~---Sleep Timer e PANASONIC. ZENITH. PIONEER. OAK 

Ruto Fine Tuning 
SCIENTIFIC ATLANTA, EAGLE, and HAMLIN are a1 
registered ltadematks. AI reter.nces to lhll above 
mentioned equipment 15 tor kientificabOn purposes 
only. We are In no way~ thai any ol lhe 

Volume Control 
products in this adYertisement are original equipment 
M.D. Electronk:s is in no way affiflated with the abova 
meotioned~or~tions . 

MD 
875 S . 72 Street • Omaha, NE 68114 

Write In 157 on Reeder Service Card. 

The Key to Added Profits 
are Printer Trays 

For All Popular HP & Canon* Printers 

• SX Envelope ....... . . .. $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(IIP, IIIP, etc.) , , , • , • , • , • $99 

• 3si/ 4si Legal . . . . .. .. $69 

• HP 4 Legal . . .... . .. $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 

Write In 1M on R .. der Service C•rd. Nuts & Volts Maga~:ine/February 1996 111 



American Trap Company 
Orders and Infor.mation 

1-800-684-0527 
We carry a full line of negative traps 

EVERY CABLE CHANNEL 
AVAILABLE 

EASY, SIMPLE INSTALLATION. NOTHING MORE TO BUY 
Block any unwanted Cable TV Channel 

C Block Cable Channels and insert Video Games, Satellite or DBS 
Systems. 

[J Block Sexually Explicit Cable TV Channels. 

[J Block Channels only to spec1fic TV's in your Household. 
C Block Music Channels, (R) Rated Premium and PPV Events. 
C Security Better than Parental Control. 

REMOVES VIDEO AS WELL AS AUDIO 

$16.00 ea Ch#2-62 $19.00 ea Ch#63-7B 

Quantity Discounts Available on 5 or more 

Distributors and Dealers wanted for all areas. 
Large profit potential. CALL TODAY 

Check us out on the INTERNET 
WEBSITE: http://www.gocable.com UPS 

NEW BASIC CONVERTER'S 
** 1 YEAR WARRANTY** 

20 50 100 
TZPC175DG2 $88- $85- $82-

TZPC1453G2 $65- $62- $59-
TZPC1003 $62- $59- $56-
CENTURY $58- $55- $53-
WAVEMASTER $58- $55- $53-

SALES REPRESENTATIVE~ rAILABLE 
8:30A.M. EST-5:00P.M. UTJJIGN • ...ftH. 

t'JASE ASK F GAYLE 
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'Radio Inserts 
'CommunicaUona 

'UPS 
'Alarm 
'SJ!rVey fCamcorder , Memory BatdUA 

, Custom Packs ••• And More! 
Stocking All Major Manufacturers including: 
• Gates • Powersonic • Saft • l:'uasa • TatdilliiP 

Write In 79 on Reader Service Card. 

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

WANTED: TUBES, radios, transmitters, 
receivers , gyros, bearings , connectors, 
relays, lamps, synchros. Hyness Company, 
709B Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

DEC EQUIPMENT WANTEDIII 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. 

TMS1025 (40 PIN) 110 expander chip used 
with TMS 1000 series microcomputers. 
Contact George Hovorka, TWS, 72 Stone, 
Melrose, MA 02178. 1-800-882-2105. 

WANTED: AVIONICS test equipment. IFR 
1200Y3, 401 L, 750B, 600A, Also Collins, 
King, Microline, Proline, Silver, Gold Crown 
Ground Power Units, Fox Carts . Avionics 
Plus, 28000 Airport Rd. , Box A17, Hangar 97, 
Punta Gorda, FL 33982. 941-575-0138 P, 
941-575-2361 F. 

BBS & ONLINE SERVICES 
SECURITY TECHNICAL help online 24 
hours a day on the HES BBS via modem: 
908-840-6921 . 

HVCC EL T BBS: Electronics, computer, 
amateur radio, more. FidoNet access soon. 
Information about electrical engineering tech- -
nology curriculum at Hudson Valley 
Community College in Troy, NY. Accepts 
300-19,200 baud 8-N-1. Open to alii Call 
518-270-7526. 

AMAZING BREAKTHROUGH! How to make 
super profits on the information superhigh­
way! FREE report. Call or write: 512-972-
2457. Fowler Marketing, Route 1 Box 40, 
Palacios, TX 77465. Fax 512-972-2941 . Free 
recorded message 512-972-2925. 

INTERNET ADS: Advertise your product or 
service on the Internet . Ck us out at 
(http ://www.adpages.com). E-Mail 
Autoresponder to your E-Mail address. Free 
info disk. Send $5 to cover postage & han­
dling to SunShine Development Co., 1911 
Park Ave., Monroe, LA 71201. 

HOME BUSINESS. International BBS busi­
nesses , products, internet directories. 
Computer, science, electronics, communica­
tions, news. Advertising, on-line help, and 
lots more. Free access. 14.4 8/N/1 517-654-
2807. 

' 

EDUCATION 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
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. 

ESP, BIOELECTRICITY, microwave hearing 
introduction comprehensive booklist $1. 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/Me. 

KNOWLEDGE CARDS. Tables and formulas 
from math, physics, electronics, engineering 
and more. Fun and educational. Great Gift. 
Package $2. Box 12238, Lexington, KY 
40581-2238. 

LEARN PC ASSEMBLY LANGUAGE. Disk 
$5, Book $15. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 

FCC GENERAL Radiotelephone License! 
The easy way with these short cuts and latest 
Q&A material. Don't study more than neces­
sary. $25 postpaid. SMI, Box 2800, Dept. N, 
Hendersonville, NC 28793. 

UNUSUAL TECHNICAL BOOKS, Courses 
on antique radio repair, camera repair, many 
other topics! Unusual tools. Free Catalog. Ed 
Romney, Box 487, Drayton, SC 29333. Keep 
this address! It is hard to find! 

ELECTRONIC ENGINEERING. 8 volumes 
complete. $109 .95. No prior knowledge 
required. Free brochure. Banner Technical 
Books, D-2 1203 Grant Ave., Rockford, IL 
61103. 

BUSINESS OPPORTUNITIES 

COMPUTERIZED PROGRAMMABLE 
TREADMILLS: Retails for $249, only $651 
International sales & engineering, seeks 
sales reps, 1000s of items. No investment! 
Free information! Info: Ph.: 210-350-5555, 
FAX: 210-350-5574. 

CD-ROM. 600 how-to books, reports, and 
guides you can reprint and sell. Complete 
text. Royalty free. Start own business. PC or 
MAC. Use with Windows or any word proces­
sor. $89. Visa/MC. Orders: 812-283-9063. 
CDROM, Box 1314NV, Jeffersonville, IN 
47131. 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
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. 



HANDHELD, BATTERY OPERATED 

COPY CAT ESN READERS - $995.00** 
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•• QUALIFED PERSONNEL ONLY 

ESN=82123456 SCM=l4 
MIN=514-555-1212 ~ 

MOTOROLA CABLES - $225 
AUDIOVOX SOFTWARE- $499 
MITSUBISHI SOFTWARE - $499 
NEC SOFTWARE - $399 
MOTOROLA G2 OR MPC $99 

COMPLETE WITH ALL 
CABLES ONLY $1695.00 

DOES ALL MOTOROLA PHONES 

THROUGH '94 -

FLIPS, ELITES, BRICKS, BAGS 

PC PARTS WHOLESALE WORLDWIDE. 
Now you can buy direct from the manufactur­
ers. JUST IMAGINE. 1 GIG HD $100, MEM­
ORY $15 a meg, 486-DX4-100MHz mother­
boards with CPU $82.50, 14.4 modems $8, 
1.44 FD $16. LOTS AND LOTS MORE. Need 
we say morel Our custom software contains 
our confidential listing of over 300+ computer 
and parts suppliers worldwide. Complete with 
phone and fax numbers. Large orders are not 
required. They'll welcome your business. In 
addition to our software we have a large 
printout with proven success from letters 
required to introduce yourself into this busi­
ness. The cost of this information is only $30. 
If you like, we can send COD. All others out­
side the USA, please send CK or money 
order to address. G. A. Stringer, PO Box 
30563, Houston, TX 77249-0563. 713-864-
3616, Fax 713-880-8321 . E-Mail: 
Rstrin8060@ aol.com 

NEW BIG MONEY MAKING Opportunity. 
National Computer Help Desk Corporation 
seeks key joint venture partners in marketing 
expansion. $50,000+/year revenue possible. 
For qualifying interview, call 907-227-4637. 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER· 
GETICS PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 

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

SELL CD-ROMS. 100s of titles. Home-based 
Okay. Write: Cash-Rom, 1860 Dorsetshire 
Rd., Columbus, OH 43229-2139. 

Write In 40 on Reader Service Cerd. 

Flat Panels Sewed Here 

House Specialty- Monochrome LCD Kit $249 

of. Ca,t1. ofec:b R.Jtau.ant. m ... u 
..Ap,..lhm(Controllers for PC ISA Bus) 

Earth LCD!M Monochrome LCD Controller $149 
EorthVision/ISA Color LCD Controller $299 

C.Jr ... (Include LCD. ISA Controller. 
Coble & Bacldite Inverter 

Monochrome 9.4" $249 
Color Single Scan 8.2' $450 
Color Dual Scan 9.4' $749 
Color 9.4 TFT $995 

..A/. Ln..I.(LCD Only) 
Mono 9.4' LCD $95 
Color 8 .2' Single Scan $125 
Color 9.4 Dual Scan $399 

~EARTH 7bt Flit P1111l Stlutills Ctmp~~y" 
~ Computec Techi-dogies 

P.O. Box 7089 - Laguna Niguel -California - 92607 
Phone: (714) 448-9368 -Fax: (714) 448-9316- 88S: (714) 448-8093 

Write In 1511 on Reader Service Cerd. 

1-514-931-5162 

SIMMs, SIPPs, CREDIT CARD, SO], ZIPP, 
DIP, CPUs, AST • COMPAQ • DELL • HP • 

IBM • NEC • PACKARD BELL • TI • 
TOSIDBA • ZENITH & MORE 

NO QUANTITY TOO SMALL 
OR TOO LARGE 

NOW TRADING AND SELIJNG MEMORY!!! 
WE CAN BEAT ANY PRINTED PRICE IN NUfS & VOLTS 

PH: 1-800-4-MEMORY 
MEMORY MASTERS INC. 

Write In 1115 on Reeder Service Cerd. February 1996 113 



.. ...... ............................ 
ALL PHASE VIDEO SECURITY .................................... 
Combination 
EMF I Microwave 
Tester · 
• Identifies and measures 

hazardous electromagnetic 
fields, microwave energy and 
extremely low frequency. 

• Safely tells if hazardous energy 
is being emmited 

model #EM-204 ....... 42.50 
Panasonic 550 MHz 
Cable Converter 

model #TZPC145·3G ............................ 69.00 
OSCILLOSCOPES 

B&K 20 MHz Dual Trace 
• 1 mV/dlv 

sensitivity 
• AUTO/NORM 

triggered 
sweep 
operation 

• AC, TVH, TVV 
and line coupling 

• Calibrated 19 step ijme-base with x1 0 magnifier 
• Compact low-profile design 

model #2120 2yearwarranty ........ ............ 385.00 
model #2125 withdelayedsweep •.•• ......•••. 529.95 
Pinhole Camera 
• Requires 1/16" opening size 
• 1-1/2" X 1-1/2" X 7/8" 
• Power 7.5-12VDC n • .8 lux 
• 3.8mm lens included 
• 380 lines resolution 
12V DC Power Supply 9.95 
model #CVC50PH . .. .. .. .. .. . ..139.95 , 
'l . ' Ill 

"'l I 
i' I rl ~ - . ". 
' d. 

Deluxe 2&rc 
Service Ki 
model #1200 
49.95 

1-800-945-0909 
FAX : 516-435-7494 

, Write In 117 on Reader Service Card. 

WE BUV & SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 

600 HOW-to-books, reports & guides you can 
reprint & sell. Complete text of all 600 on 
Windows CD-ROM. Just $99. 1·800-862-
8000 ext. 361. Visa/MC/COD. 

EARN $75 per hour cleaning computers in 
your spare time. Huge untapped market. 
Complete business program. LSASE: 
Cleaning, Box 1056, Jeffersonville, IN 47131. 

ELECTRONIC MANUFACTURING LOCA­
TION. JUST IMAGINE the wonderful quality 
of life for you and your employees in the 
beautiful Blue Ridge Mountains of SW 
Virginia, excellent source of engineers and 
technicians, major research university, 
research and industrial parks, major inter­
state, convenient to commercial airport, clean 
air and water, mild weather, summer and win­
ter sports, skiing, hiking, hunting, fishing, 
camping, biking on Blue Ridge Parkway, low 
taxes and land prices, great mountain top 
views for homes and ham radio, central loca­
tion for entire East-coast, 200 miles to ocean 
port. David at PO Box 341, Floyd, VA 24060· 
0341,540-231-6478. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manu­
facturing, thousands of obsolete and hard 
to find ICs, same day shipping, computer­
ized parts search? Call for more informa­
tion. Phorfe: 614-574-4456 or 6906, FAX: 
614-574-2124. 

CABLE TV 
UNIVERSALDescrambler 

NEW PRODUCT 

FREE 1996 600,000 items wholesale directo­
ry. TNT, Box 2614NV, Big River, CA 92242. 
(LSASE). 

SELL OUR SOFTWARE. Sell your hardware 
and time. Great vertical market. Computer 
experience required. Dispatching or tow yard 
experience helpful. California company 
expanding nationwide. 24 hour support for 
you and your clients. Recurring monthly rev­
enue possible. No investment required. 310-
426-2255. 

ADVERTISE THE INTERNET reach markets 
of more than 40 million people USA, Canada 
and 168 countries for only 24 cents a day. 
Send $5, ad writer disk, credit to: Ad place­
ment: PC On-Line Service, PO Box 92128, 
Warren, Ml 48092. 

MAKE $100 hour with your computer and our 
books and software. Call 520-782-2316 for 
details or write to: TELECODE, Box 6426· 
NV, Yuma, AZ 85366-6426. 

LONG DISTANCE 12.9/11.1 cents/minute. 
Prepaid calling card with free 800 voicemail, 
17.5 cents/minute. Help us give away these 
low rates and earn a substantial, residual, 
continuing income. Send $3 handling for 
brochure/cassette tape about this opportuni­
ty . Fowler Marketing, Route 1 Box 40, 
Palacios, TX 77465. Call for free customer 
information: 512-972-2457, Fax 512-972-
2941. 

VISA --- _--~~---

MODEL 5000 Fully Assembled $199.95 
Our fully assembled product is factory tested and 
GUARANTEED to work on your system. We will 
also include anAC power adaptor and complete 
hookup instructions. This unique product will be 
available for a limited time ~lily! 

MODEL 4000 KIT $79.95 
The 4000 KIT comes with all the 
electroniccomponentsandourCad 
designed PC board. We provide a 
schematic, parts list, wiring diagram, 
tutorial and FREE in-house support. 

4000 And 5000 Features 
• The latest in Video Amplification Technology. 
• New clocking circuits to stabilize color and the 

picture performance. 
e The most advanced picture locking circuitry. 
e Inverted Video Option is available. 

MODEL 4000A En c. $44.95 
The4000A Enclosure Package will 
provide the hobbyist, who has our 
4000 Kit, a custom enclosure, A C 
adaptor and finish accessories to 
professionally enclose their kit. 

• Connects easily to the VCR. CALLTHEHALCYONGROUP J-800-664-6999 
• NO CONVERTERBOXis necessary. 

NO Florida Sales! theft of cable service will be denied assistance. 
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EARN LIFETIME income giving away free 
long distance telephone time! Pays over and 
over. Everyone is potential prospect. High 
earnings. No selling. No inventory. Not MLM. 
LSASE: Opportunity, Box 1056, 
Jeffersonville, IN 47131. 

HOME AUTOMATION. Become a dealer in 
this fast-growing field. Free information. Call, 
1-800-838-4051 anytime. 

RECOVER PURE gold from old electronic 
junk and broken scrap jewelry. Free informa­
tion! Just dial 403-479-6988 from your fax, 
machine to my fax-on-demand and retrieve 
document #27. 

UNIQUE COMPUTER BUSINESS. Simple, 
home operated. Send $5 for business pkg. 
Specify disk size or SASE + $1 for info. Micro 
Visibles, 8641 Louis Smith Rd., Borden, IN 
47106. 

DISTRIBUTORS WANTED. Unlimited 
income. CD-ROMS, software, and videos. 
Homebased okay. Send long Self-addressed 
stamped envelope to: Mr. Louden, Box 26031 
Suite 304, Columbus, OH 43229. 

LOOKING FOR EXTRA INCOME? Distribute 
the most exciting product of the century! 
Introducing "FM RADIO BROADCASTER" a 
completely computerized short range FM 
radio broadcasting station that continuously 
repeats your message indefinitely. This auto­
mated radio station can sell anything! Its 
applications are unlimited! The electronic 
marketing revolution's here! Thousands of 
business people are waiting to see it. This 
product is truly explosive and the market is 
totally untapped! A ground floor opportunity 
with unlimited earning potential. No license 
required. Send $3 for details: SPECIAL 
INTERESTS, PO BOX 13, OSSINING, NY 
10562.0013. 

THE SUCCESSFUL INVENTOR $4 off pub­
lisher $26.95 (mention February NV). 
Prominent inventor shares with wit and 
insight time proven techniques & marketing, 
financing, legal. Large, illustrated, bound 105 
pages includes forms, etc. $22.95 pp. 
Benchmark Press, 2727 West Manor Place, 
Seattle, WA 98199. 

NATIONAL COMPANY will give you thou­
sands of dollars worth of advertizing on the 
information superhighway! FREE report. Call 
or write: 512-972-2457. Fowler Marketing, 
Route 1 Box 40, Palacios, TX 77465. Fax 
512-972-2941. Free recorded message 512-
972-2925. 

BILLION $$$ security industry. Dealers want­
ed. Burglar and fire alaarms. CCTV, access 
control, home automation. High earnings. 
High demand. Full business package, start­
up and operations manuals, traiing, videos. 
Full dealer support. Send LSASE for com­
plete details: Alarms, Box 1056, 
JeffersonviUe, IN 47131. 

CANADIAN, CHINESE, & FILIPINO 
DECODERS. Enjoy programming on above 
services for satellite TV. Dealers wanted. 
We sell, repair B-Mac & Oak decoders. 
TRIANGLE PRODUCT DISTRIBUTORS 
USA, 5750 Lakeshore Dr., Holland, Ml 
49424. 616-399-6390 M·F 9AM to 2PM EST. 

REPAIRS/SERVICES 

PRODUCT/CIRCUIT development available 
with 18 years experience. Specializing in RF, 
analog and digital design of satellite, PCS, 
microwave, audio, power and video equip­
ment. Microprocessor based controller design 
using 68HC11, 8051 and 8048 processors. 
Have complete microwave and digital devel­
opment lab for product development. SMT 
and through-hole PCB design services avail· 
able. Call for references and capabilities. 
Tom Hajjar, 543 W. Amherst Cir., Satellite 
Beach, FL 32937. 407-773-5633. 

PRODUCTS DEVELOPED from your con­
cept or design. We provide: electro/mechani­
cal/opto/pneumatic designs. PCB design, fab­
rication, packaging, tooling, assembly & test. 
Microcontrollers, custom controls, sensors, 
smart devices, process automation, scientific 
research. Call: A SQUARED TECHNOLO­
GIES, 619-432-8285. 



RA Enterprises ••• A real surplus store! 
ORDER HOT LINE 
8:00 am - 4:30 pm PST 

Monday - Friday 
1-800-801-0230 

V\ftlef] it comes to bargains, ttl is is· ttle place! 
y .-..;~- • 

Digitek DT-3800 $19 each 
Full Range DMM 10 for $200. 

• 5DCV ranges 
± 0.5% 

• 5 ACV ranges 
±0.8% 

• 7 DCA ranges 
±0.5% 

• 7 ACA ranges 
±1% 

• 6 Ohms ranges 
t____~=::.._ _ ___J ±0.8% 

• Diode & Transistor Tester 
• Continuity Buzzer 
• Leads, manual and battery 

New - In the box! (RA00039) 

Ear Phone 
$5 each or 10 for $45 (RA00090) 
Good for Walkman and any audio 
equipment. 

Norelco Heat Lamp 

Block and 
Tackle$15 
Maximum 
capacity of 750 
lbs. These are 

(RA00028) 

Only $10 each or 5 for $40 
Fits in any regular light socket and can run 

off AC or DC. (RA00075) 

SCSI Terminator to Male db 25 
$3.95 each Or 10 for $32.50 (RA00117) 

Vi 
a~ ~t 

• 't!$ 4. 
' ·'* 

~!$-¥ -:-

,:-JJ 
Zircon Electra 
Level 
ONLY$10 
This is a new 
electronic water level 
that you can use for 
any project you have 

that you need to make sure it's level -
even around comers. Ideal for business or 
at home. (RA00065) 

QUICKEN -Special Edition 
For Windows 

ONLY $15 each (RA00082) 

BLOW-OUT SALE 
Laser Labels 

510 2-3/4' x 1' Clear Matte Labels 
-$2.00 each or 12 pkgs $20 (RA00054) 

210 4' x 3-1/3' Shipping Labels 

-$2.00 each or 12 pkgs $20 (RA00055) 

Florescent Lamps 18 watt 
18w puts out the same as a standard 75w bulb. DTC 

CONTROLLER CARDS 
* * HP!:5504 fllpd Automatic Sfteet,p~ilotter,_, , 

to t "" 'Tested good! SerialandHP48~herfa06! * + m 

ONLY $7 each or 10 for $65 (RA00115) 

Hubbell Twist Lock Electrical 

NEW • In Box • 30..day Warranty! A. Highfir~ Connector (RA00086) 

ONLY $2.50 each or 1 0 for $20 
Order 20+ and get a 25% discount • Ideal for higb votum~1 shared environments DOS 5.0 - 1.44 Diskettes 

NEW! Still in the box with the manual. 
Description Interface Description Price • Uses drafting media and pens 
3250AS SCSI 8-bit Hard/Floppy $30 

5150XL MFM 8-bit Hard Drive Only $15 
18equires~iroumorteratot ·supeMsion ,, ONLY $19 (RA00072) 

5160X RLL 8-b~ Hard Drive Only $10 
:• Atcepts A3JB. andA4/A;size papjr 

GATES 
5187 RLL 16-bit 2:1 Hard Drive Only $10 
5280 MFM 16-bit 2:1 Hard Drive/Floppy $15 

5287 RLL 16-bit 2:1 Hard Drive/Floppy $15 

7180 MFM 16-bit 1 :1 Hard Drive Only $15 

7187 RLL 16-btt 1 :1 Hard Drive On~ $10 

7287 RLL 16-btt 1 :1 Hard Drive/Floppy $15 

Dashboard for Windows (RA00123) 

Version 2.0 $2 each 
Previously installed disks. 

Return to Zork CD-ROM (RA00093) 

For Windows 
ONLY $10 each 

Mavis Beacon Version 2.0 (RA00084) 

ONLY $1 0 each 
Teaches typing for DOS 

,.,,No manual and no exit tray 

IBM MFM Controller Card 
New IDE Controller Cards (RA00040) $12.50 each or 10 for $100 (RA00075) 

16-bit, 2:1 interleave hard and floppy controller ONLY $5 each or 10 for $35 
DT-3767 HP LJ4 Envelope Feeder (RA00041) 

ONLY $75 For Laser Jet 4 only. 

We Accept Discover Card, VISA, IIIII E 
Mastercard, Check, Money Order and • VISA* 

COD Orders. L.....;;:;........;;::~ 
This Advertisement is our catalog. All items subject to prior sale. Minimum order $10.00 plus shipping and 
handling charges. All orders shipped FOB Santa Clara, CA via UPS ONLY. Ground shipping unless otherwise 
requested.There is a $5.00 UPS charge added to COD orders. All items are sold as-is, and no warranty is 
expressed or implied unless otherwise noted. 

Phillips CD-ROM Model #205M 
$20 each (RA00111) 

Battery Pack 
ONLY$5each 
or 10 for $39 

Single speed without controller. Controller not available. t___ ____ __. (RA0068) 

Chessmaster 3000 for DOS (RAOOOS1) 

ONLY $10 each or 10 for $90 

CCI 8-Bit SCSI Controller (RA00040) 

ONLY $17.50 each or 10 for $55 

LOTUS Organizer 
Version 1.0 for Windows 

Personal organizer: phone numbers, 
dates, etc. 

ONLY $10 each (RA00083) 

Great buy on a battery pack. 2 volt, 2.5AH, lead 
acid gel-type. It can be split into singel cell 
configuration. 

Special ORDER HOT LINE ONLY 

1-800-801-0230 
Order Line Hours: 8:00 am - 4:30 pm 

We always 
have great 

in-store 
specials. 

Drop on by! 

Monday through Friday 

RA ENTERPRISES ~ 
2260 De La Cruz Blvd. 
Santa Clara, CA 95050 
Tel: 408-986-8286 
Fax: 408-986-1 009 
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COMPUTER PARTS- SCSI DRIVE ACCESSORIES- SURPLUS ELECTRONICS 
QrY DISCOUNTS AVAILABLE* -GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED- APPLE II/ MAC&.. IBM 

Full Size 6 Bay Tower Case 6lfl-l Bay SCSI Tower Case 

•200W PIS 
• 6 HH Bays Great for Servers 
• LED's & Rst or BBS Use. Lots 
• Fits Fullsize bd. of room inside. No 

EXT. DRIVE CASES 

•200W PIS 
•6HHBays 
•6 ID Selectors 
• No-tip stands. 

All bays Open Face for 
CD ROM, SyQuest, 

Optical, Etc. 

• No-tip stands. rails required. Fits any 

~--~.-.$_4_9_._0_0_size_rno_ther_board_.___, $19 _ *'S.OO $99.00 

2 50 Pin Centronics 
Connectors & 6 IDC 
50 Pin connectors. 6 
SCSI ID Selectors. 

Power Supplies FLOPPY & CD DRIVES External Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 
Mini Tower Power Supply. 145 Used 360K 5.25" Drive ........... .$5.00 Extem.al Floppy Drive Case 1 FH/2HH .... $19.00 

SCSI Case: Uses Apple 19 Pin floppy port for 
power. Quantum EPS type drive only!. ..... $19.00 
Open Face HH SCSI Case. Use for a SyQuest, 

Watts. Refurbished .............. $20.00 
New ........ ... ........ ... ........ ...... ... $29.00 

New 360K 5.25" HH Drive ... $10.00 

XT Power Supply. 135W ... $15.00 
Used 1.2 Meg 5.25" HH ....... $20.00 

XT Power Supply 150W .... $19.00 Used 720K 3.5" Drive ............ $10.00 
IBM XT 65Watt PI S ............. $5.00 New 1.44M 3.5" Drive ......... $29.00 Bemouli, CD-ROM, etc ............................... . $39.00 
300W. Tower or AT Type .... .$39.00 5.25 --> 3.5 Floppy Adapter ... .$2.95 "Lunch Box" SCSI Case & P / S 3.5" Only .. $35.00 

Closed Face HH SCSI Case for 5.25 /3.5" Drive. AT Power Supply. 200W ... $29.00 CD ROM Drives 
Compaq Prolinea BOW. Standard 
PC Connectors. +5/12 & -5/12 
Great for Small Projects! ..... $19.00 

2x SCSI External wl}azz-16$139.00 
2x SCSI Internal wl}azz-16 .• $89.00 

30 Watt P /S .............................. .. .................... $39.00 
External MFM/RLL Case & PIS .............. .. $19.95 

Monitors 
9P.en frame composite 9". B&W Monitor assembly. 
BUild your own monitor ------··-··-··-·-······19.00 
9" B&W Security Monitor. "Box" type with 75 Q 

input·-·-··--··--·---·-·--··-----··-.. ···-··$59.00 
9" Com~ite ''Box" type cabinet. Green screen. Good 
for security monitor. liiput for 75n (standard) or 
High impedance ............................................................. $35.00 
Color~Mmita. NctSl.i~ftr!Dcrlumntext 
butC3l.betiaiftr~...,. ~N'mtendo,asa video 
tnriu. Sanei-ave~q;ui~Spa::ify. __..$6).00 

l.Bed/Refulbi;hed.M:n::l. D9) --$29.00 

Olivetti 9" Refwb. 9" Mono VGA 
with new tube installed. 

.Monthly Specials 

s • ROM Drives • Accessones . 

MediaVision Jazz-16 Stereo Card, Speakers 
& 2x SCSI CD ROM Combo ............ $89.00 
Microsoft Works 3.0 w /Money .$69.00 
PC Pals DOS/Windows (100% Microsoft 
mode) compatible Trackball. $14.95 
PC Pals Pen Mouse. Same as above ..... $ 9. 9 5 
ENVOY II DSP Based FAX/DATA/Voice 

FH Close Face SCSI Case & P / S for 1 Full 
Height 5.25" drive or two HH drives ... .. ... $65.00 
External 40 Pin CD ROM Drive case & P/S 
Includes cntrl'r for Mitsumi/Panasonic ... $29.00 
Desktop XT/ AT Case & PS (150W). Reset & 
Turbo Switch, LED, 2 Exposed HH bays .. $29.00 
Desktop PC Case (No PIS) ·····················-···$14.00 
Side by Side open face SCSI Case. For two 
CD ROMs, or 1 CD & HD, or 2 3.5" HD .. $59.00 

Fujitsu Cash Drawer 
24V DC Trigger r~quired 
to open drawer. lfnit is 
supplied with R}-45 
Cab1e . Serial Version 
works w I any COM port 
@300baud. 

$75.00 I Serial $99.00 

Refurbished 286 System 

BMHz• 1.2 Floppy • 1024 K Ram 
Mono Monitor • K ybd 

$99.00 

Pentium Motherboard Blowout 
Mono VGA Monitor. 
Excellent for small places, 
where color is not rieeded. 
Makes a ~~ POS termi­
nal. Use tor word P.roces&­
ing, accOI.Ultinjl; ana more! 
Standard VGA 640x480 
resolution. Wmdows looks 
really good! Excellent 

Modem. Software Upgradable to 28.8. $69.00 256K Cache • 2 VLB Slots • 60 MHz 
Mac Color Printer. Star J144MC .. $99.00 With CPU Installed 

~--~1~.44~Fl~op~p~y~D~rl~·v~e~(NE~W~)~-·~··~··~· ·~··~··~·· ·~·$~2~9~.0~0~------~$159.00 

Alltech Electronics Co 
~~~~ ...... :..~.~.~.~.~~:.~~ 

2618 T imple Heights. Oceanside, CA 92056 
*25.00 Min. Purchase lor Mail Or4ers IDE or Floppy (Flat ribbon) ... $1. 

ln~~::;:-;~~i::::::-:--Jiiiiiiijii-1f:=--:-ir--;~-:-~~~~~~~-::~~~~~~~~~7:...._1 MFMIRLLIESDI Cable ""'· ·· '~~-' ·lNI Phone Orders : Ml ~ 3 Southern California Locations! Int. TapedrivecabieQiunbo).$4.00 

S a n t a A n a L o m i t a 0 c e a n s i d e DB25F to DB9M Serial Adapt.$1. 61 9/7 24-2404 1300 E. Edi~ger. Santa An.a - 714/543-5011 IDEExtension. 40PinFiatRibbon 
2018 W. Lom1ta BLVD. Lom1ta- 310/539-2260 cable.18". MaletoFemale ..... $3.00 

t-F-a_x_: _________ 
6
_
1
_
9
_
1
_
7

_
2

_
4

-_
8
_
8
_
0
--t1401 El Camino Real. Oceanside - 619/721-0093 

School & Government POs Accepted! We buy surplus & WlWanted computer inventory SCSI Cables 

Phone Order Hows 9AM - 5:30PM Mon- Fri as well as scrap electronics related inventory. 
3 Foot 25150 SCSI Cable .... .... $9.95 
50 Pin Pass-Through Term .... $5.95 

'PC Pals 
Wireless 
Headset 

20 Foot range, uses 
AA batteries. Great 

for late night comput-
er users, kids, etc. 

Yellow color. $ 1 9 
1 
9 $ 

Modem Madness! 
Internal 2400 (PC) ... .... .. ................. $9.95 
Internal 2400 w / NMPl-5 ........... $12.95 
Internal9600 v.32/v.42bis ...... .... $19.95 
Extemal2400 & 96/48 Fax ......... $19.95 
External2400 H}'l.U\dai (New) ... $19.95 
External 14.4K & Fax ... ........ ... .... $69.00 

Fax & Data Modems 

EPROMs 
MICROCONTROLLERS 

2716 or 2732 ...... .... ....... ........ 75¢ 
2764/27128/27256 .............. $1.50 
27512 ..................................... $2.00 
271000 (27C1001) .•...•....••... .$2.00 
27010 ............................... ...... $4.00 
8748 ...... .... ....... ....... ............... $2.00 
8749 ....................................... $6.00 
8751 ....................................... $9.00 

CHIPS & ROMs 
~==========:::::: ~===========~ 80287-8 ....................................... $19.00 

Laptop Carry Case U P S S a~ i n 9 s I ~g~~b~~~ ... ·.·.·.·.·$2.~1~o::::::::::::~R~ 
12" X 15" X 2.75" U bl Shortlead41256-12or-15 ... .... . 50¢ 

fi-in terup ta e Shortlead 41256 -10 .60¢ -08 .75¢ 
41024-10 (1 Meg x 1) or 44256 

$ 1 9 . 9 S P S 1. ' -12 .. $2.50 -10 ... $3.00 -80/-70 .$3.50 

ower upp 1es. ~~~ 511~s~~::~~:~--~-~~-~.-J~:;~ 
Zi,..,..,..,..,. Exterior ~et 
u~;Yi2;;-x 1". CarrY han-
dles & Shoulder ~tr'!P · 
Greyjsh color. Originally 
for Mitsubjsbj, 

250 Watt SafePower UPS .. $59 256x9 SIMM -80 ....................... $10.00 
1 Meg x 9-10 SIMM ............... $25.00 

Save your Valuable Data and 1 Meg x 9 -80 SIMM ............... $27.00 
1 Meg x 9 -70 SIMM ............... $29.00 

equipll!ent from evil blackouts Batteries 

Wl.th a UPS /Power Conditi"oner. 1/2 AA size, 3.6V lithium ......... $9.95 
AT type "plug in" 3.6V or 6V .. $6.95 

PC Cards & Accessories 
Tandem 286 System (Refurb) w 1024K • K;eyboarad 
1.2 Floppy Drive • Mono Monitor ............ .... .... $99.00 
CGAIEGA Video Card ....................................... $19.00 
AT MFM HD Only Controller ........ .................... $9.95 
AT 2 Meg Mem. Exp Card w 12 Meg ....... .. ....... $35.00 
RAM Sack III AT/386 up to 8 Meg card (OK).$19.95 
Future Domain 8 bit SCSI Card (NEW /IBM) .. $19.95 
5 Pin kybd to PS/2 adapter (Specify direction) .... $2.95 
8 Bit VGA Card .................................................... $17.00 
AT Floppy, Serial & Par Controller .. .. ........ ......... $9 .95 
Super 110 IDE, Floppy, 2 Serial, 1 Parallel .... .. $14.95 
AT MFM HD & Floppy Ctrl ...................... .. ....... $14.95 
AT IDE HD Controller ...... ................................. ... $4.95 
Mono/ Parallel Port ......... .............. ... .. .. ............ .. .... $9.95 
Full Length CGA w /RCA out .............. .. .......... .. $14.95 
Microsoft lnPort Mouse Card (only) ................... $9.00 
32 Bit Mem Exp. (9 Megi OK) Silicon Valley ... . $20.00 
101 XT I AT Keyboard .. .... ......... .................... ....... $29.00 
101 AT Keyboard (NEW) ................................... $14.95 
Keyboard Wrist Pad .............................................. $1.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises verticaly .... ...... ... $9.95 
XT Motherboard w /640K ........................... .......... $9.95 
AT Motherboard w /10241< ... ... ..... ...................... $29.95 

CA Residents please add 7.2S,oSal.es tax.• Minim\Dl\shipping &: handling charges S6.50. • Warranty: U~d/Refurbished products have a OOdaywanant}· • ALL Returns must have an RMA If, caD before shipping back to us. • No Rttums \,;thout an invoice.Shippng & Handling charges are non-refundable • 
20't'o Restocking charge, applies to produ:::ts purchated in error & incompatibility p-oblems. School &r University Purchase Ord~n aa:epted, others on AOC only. • Prices and anilability slbj«:t to change at anytime \\;thout any notification what:soevtr .. 



PERSONALIZED SCREEN SAVER. We turn 
your favorite photographs into an eye catch­
ing screen saver for Windows. Send 5 photos 
for $19.95 (S/H included) along with a check, 
Money Order, Visa/MC (with exp. date). All 
photos returned unharmed. (Min. require­
ments 486SX with 4MB RAM.) Scanning ser­
vice also available. SUNCOAST TECH­
NOLOGIES, PO Box 5835NV, Spring Hill , FL 
34606. Voice/Fax 904-596-7599. 

PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

(E)EPROM PROGRAMMING done quickly 
and economically. One day turn around typi­
cal. Simple copy $2.50 per device. Also pro­
totyping, design , and consulting services 
available. Call or send SASE to: Luzer 
Electronics, 4023 North Bayberry, Wichita, 
KS 67226. 316-687-4759, FAX 316-687-
3103. 

HAM & TWO-WAY radio repair, prompt ser­
vice, competitive prices. AUTHORIZED KEN­
WOOD SERVICE CENTER . Centurion 
Communications, 892 N. Delsea Dr., 
Vineland, NJ 08360. 609-794-8000, Fax 609-
794-8989. 

TNT TECHS. We service on demand the fol­
lowing printers: Pentax fanfold laser printers, 
Datamax thermal label printers, Sato thermal 
label printers. Call for service program details 
and reasonable rates. All parts on repairs 
offered at our cost. 314-464-6316. 

PCB FABRICATION, PROTOTYPE and 
PRODUCTION; thru hole, multilayer, SMT. 
LASER PHOTOPLOTTING. CAD DESIGN 
from schematic or sample PCB. CAD gener­
ated schematics. Circuit Applied Technology, 
501-967-4070. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $210 or less. We 
also handle 478As and many others. Call or 
fax for more information. Willamette RF, Inc., 
503-754-7226, FAX 503-753-4629. 

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, 
CAMCORDERs & 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. 

TIRED OF IRONING? Prototype service for 
hobbyists & engineers. Single/small quantity 
SS PCBs. No setup fee. $10 minimum, most 
boards $25. We scan magazine artwork free 
so get out your back issues! For details, write 
or call: FIRST PROTO, 4201 University 
Drive, #102, Durham, NC 27707. 919-403-
8243. 

KITS BUll T 1 to 1000. Wirewrap, bread­
board, thru-hole, SMT PCB assembly. Wiring, 
cables, harness, chassis, racks, panels. 
Custom test fixtures. Quick turnaround. Low 
rates, top quality, free quotes. Call: A 
SQUARED TECHNOLOGIES, 619-432-
8285. 

EXPERT REPAIRS on all, VCR, home and 
car stereo equipment. Specializing in 1970s 
vintage, including tube units. Fast turnaround 
with 90 P/L warranty. Free estimates. Lowest 
Rates. 25 years experience. Ship to: Quality 
Electronics, 197 Stanley Dr., Glastonbury, CT 
06033; or call, 860-657-8534. 

DYNATEL CABLE LOCATORS REPAIRED 
500, 573, 710, 730, 735, APC. Quality work, 
very reasonable prices. We also sell refur­
bished calibrated sets for $600 with a ninety­
day warranty on parts and labor. Red Ball 
Electronic Repair, 1-800-635-9591. 

SECURITY 

SECURITY CAMERA equipment and related 
products. 1 OOOs of pieces of equipment, from 
cameras, lenses, cable , video recorders , 
switchers, mounting brackets. All equipment 
is new with manufacturer's warranty. WEI 
Systems and Equipment. 1-800-348-4448. 

SECURITY TECHNICAL help online 24 
hours a day on the HES BBS via modem: 
908-840-6921 . 

STUN BATON or high voltage ozone replen­
isher, $30 plus $3.90 shipping each. Knight 
Industries, Box 1525, Woodinville , WA 
98072, 206-481-9491. Knight Sticks are per­
sonal, non-lethal , high voltage defense prod­
ucts direct from manufacturer, us! 

SPY EMPORIUM privacy security . 
Professional recorders, parabolic mic., wire­
less covert video, bugging/phone tap detec­
tors, scramblers , locksmith tools , etc. FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 77081. 713-
774-1000, FAX 713-774-6222. 

ALARM CONTROL panels, power supplies, 
contacts , motion detectors, sirens, strobes, 
metal enclosures, timers, water gas and tem­
perature sensors. Send $2 for catalog: HES 
Electronics, PO Box 183, Brick, NJ 08723. 

PAGER OWNERS! Use your pager as a 
security monitor! To monitor your home or 
business using our pager automatic voice 
dialer device. Save that monthly monitoring 
fee! Call , 410-483-6211. 

SURVEILLANCE: ALL ELECTRONICS 
SECURITY DEVICES AND ALL YOU NEED 
FOR PRIVACY AND SECURITY, BUGGING/ 
PHONE TAPPING DETECTORS, TELE­
PHONE RECORDING, TELEPHONE/FAX 
SCRAMBLERS, VEHICLE TRACKING SYS­
TEM , COVERT VIDEO CAMERA, TRANS­
MITTER KITS, AND MORE. FULL CATALOG 
AVAILABLE. A.B. ELECTRONICS, NY, 1-
800-U-ANTIBUG, 718-253-3637. 

PROFESSIONAL ALARM EQUIPMENT/ 
SERVICES. SASE for a complete list: WCE, 
PO Box 1175, Dania, FL 33004-1175. 

CCTV LENSES, new & used stuff, all sizes, 
2-8-75mm, man-auto iris $10 up. Lot prices. 
617-933-0827. 

VIDEO TRANSMITTER and receiver , 
2.4GHz, FM video and audio, 300 feet range, 
4 channels, AC adapter and cables included. 
$175 + S&H, CCD camera & battery pack 
available. Aljon Technologies, 310-793-1788. 

SECURITY HACKERS BLACK BOOK: 
Incredible manual describes in gut-wrenching 
detail the workings and vulnerabil ities of 
every known security and intrusion detection 
system in use! Covers: Keypad locks, motion 
detection and electronic field sensors, win­
dow breakage detectors, card access control 
systems, magnetic locks and contacts, secu­
rity lighting and CCTV, alarms, safes, electri­
fied fences, more! Includes complete lock­
smithing course on all other locks in use: Pin 
tumbler, wafer tumbler, lever, warded , and 
tubular locks. All for only $20 . Spectre 
Press, PO Box 5112, North Muskegon, Ml 
49445. 

Positive Notch 
Filters 

Large STOCK on all Available Channels 
2 thru 24, 95 thru 99 

0,1,57,58,59,60,61,A1,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 

We Specialize il1 Large Qual1tities Ol1 ever~ cbal1l1el 
PRICES AS LOW AS $G.OOEA 

NOBODY BEATS OUR PRICES 
Monday - Friday (Bam to 5pm) Central Time 

QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 

Standard Positive Filters 
1 pc-$16.00 Spcs-$14.00 1 Opcs-$12.00 

50pcs-$8.00 25 pcs-$1 0.00 

Positive "G" Series Filters 
1 pc-$30.00 5pcs-$28.00 1 Opcs-$25.00 

Tom G.- FL Excellent Service, fast and quick. The only bad thing about this company 
is they don't sell Cable Boxes. We hope someday they will ... .. 

David P. - CA We called around for help on filters and nobody had any answers except 
one, call the "THE FILTER COMPANY" we did and had an answer in a matter of 
minutes .. ... 

John B. - IL Our company buys in the 100 quantities and needs a large selection of 
different channels. "The Filter Company" was the only one who was able to supply ..... 

PHONE & FAX ORDERS: 

1-800-235-8080 
VISA, MASTERCARD 
DISCOVER, UPS COD 
CHECKS BY PHONE 

Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps!!!! 

A 'TFC .. Company 
Give our BOO line a howl for lhc besl 
se rvice in Lh e Counlry ...... 1111 
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GORDON WEST 
Ham/Commercial Code Course 
LEARNING MORSE CODE, FROM SCRATCH 
6 LONG-PLAY WGH-FIDELITY CODE CASSETI'ES 

i1' Prepare for Commercial and Amateur radio Morse Code 

tests. 

i1' Pass Amateur radio Novice 5 wpm code test. 

i1' Proven "fast -code" character rates with narrated answers. 

All instructions spoken on tape 
on how to prepare for both 
Commercial and Ham radio 
entry-level code tests. Many 
sample examinations for ham 
Novice license and practice tips 

$2995 
PLUS$4P&H 

Checks only to: 
Radio School, Inc. in 

for preparing for the Commercial code test. 

This Gordon West Commercial/ Amateur radio code course 
actually OVER-QUALWIES you for passing the Amateur 
radio 5 wpm code test. Start learning code at commercial 
radio and amateur radio "fast-code" character rates to 
eliminate plateaus. 

Six narrated tapes teach code copy and code test preparation 
for beginners with zero Morse Code background. "Gordo" 
makes code learning fun for ham radio, and profitable for 
commercial telegraph licensing. 

AVAILABLE DIRECT FROM 

GORDON WEST 
RADIO SCHOOL 

2414 College Drive 
Costa Mesa, CA 92626 

L·-·-·-·-·-·-·-·-·-·-·-·-·----~ 
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VIDEO FIBER OPTIC UNK. Enables you to 
transmit composite video images from any 
video source (cameras, VCRs, etc.) over fiber 
optic cable instead of coax. Complete pack­
age includes transmitter, receiver and two AC 
adapters. Not a kit, completely assembled 
and ready to use. Brand new in the box. Only 
$49 for all four pieces, while supplies last. 
Credit cards okay. Write or fax 501-223-9406 
to order. Software City, Box 23016, Little 
Rock, AR 72221 . 

VOICE CHANGER board! Fully assembled 
and tested! Not a kit! 16 levels of change, 
many applications! $39.95 + $4 (S&H) US 
funds! PARSEC Electronics, PO Box 34594, 
Phoenix, AZ 85067. 

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

SMALL STUN GUNS, standard and variable 
shock designs. TELEPHONE LISTENER, no 
"click" sound! Schematics: $3 each, $5 both. 
$2 for list of 30 electronic surplus parts com­
panies. Send to Sam Weiner, Department 
#85, PO Box 762, Whitehall, PA 18052. 

Continued from page 5 

nating little catalog, and prompted 
me to add uFantastic Electronics" to 
my growing library of Iovine titles. 
By all means, continue work on 
your biological articles. If Nuts & 
Volts is not the most suitable forum 
for publication, submit them else­
where. Nuts & Volt's readers will be 
the poorer for the loss. 

W.T. Gay 

Dear Nuts & Volts: 
Further to your Sept. '95 article 

on hardware to allow a FAX 
machine to act as a scanner for a 
PC, written by Fred Blechman, and 
the follow-up letter from John 
Soltesz (Nov. '95) which simplified 
the approach, I offer the following: 

I used the same approach as 
suggested by reader Soltesz, but 
simplified his modular phone 
adapter. I wired two RJ 11 modular 
phone connectors (the type with 4u 
leads) back-to-back, using only the 
red and green wires, making a 
"cross" connection from red to 
green, and green to red, from one 
connector to the other. 

With this simple and cheap 
adapter (cost approximately $2.00), 
I was able to use my FAX machine 
as a scanner to my PC with no prob­
lems, using the approach suggested 
by Soltesz. 

My FAX machine does not need 
a dial tone to start sending, which 
simplifies the adapter. Making a 
temporary parallel connection to a 
phone line, as suggested by reader 
Soltesz, would resolve this. Perhaps 
another reader can provide a sim­
pler solution to the dial tone require­
ment. 

Thanks to Blechman for raising 
this concept in Nuts & Volts, and 
particularly to Soltesz for pointing 
out a more economical way of 
accomplishing the FAX scanning 
function. 

Dear Nuts & Volts: 

Steve Roberts 
La Jolla, CA 

I support the Secret Service's 
attempts to catch criminals engaged 

CCTV SANYO CCD Cams 8mm lens w/12V 
PS $100 ea. Covert cameras, smoke alarm 
cam. $125 ea. Outdoor secur. lite w/hidden 
cam. $150. Quantities of fiber optic CCTV 
equip & video motion detectors. Call for list 
617-933-0827. 

CCTV EQUIP. Police cruiser video systems. 
Watec color CCD camera Tamron 3-8 zoom 
lens. Sony 4" flat screen Toa wireless mic 
sys. Steel box w/temp control. Odetics VCR 
w/time/date, relays mounts, wire harness, 
hdre. PS. Reg $3,200. $1,500 ea. Complete 
617-933-0827. 

.. ':J:'::~:~tr:i 
Back Issues are avldl­

able for only $5.00 eaclat 
Call our orderline at 

800..783-4624 and use 
your Vlsp or Mastere.ct. 

Prlcelndudw Flrat·••s poatage. 

in cellular phone fraud or credit card 
fraud, and have no problems with 
stings, computer based or other­
wise. However, the E-Mail messages 
Mr. D. Thorn received from 
pmf@cyberspace.com meet my defi­
nition of attempted entrapment and 
are unethical in any event. If 
pmf@cyberspace.com was willing to 
persistently try to induce someone 
who had already demonstrated that 
they had no intention of committing 
a crime, what inducements were 
used on those parties that they 
caught? Regardless of pmfs specific 
role with the Secret Service, he had 
sufficient involvement with them 
that his inducements color their 
prosecutions. While I understand the 
need for law enforcement entangle­
ments with criminals, we cannot 
allow the ethics of law enforcement 
to become subvert because techni­
cally the entrapment was not done 
by law enforcement. We all lament 
when criminals are released on tech­
nicalities; should we allow tainted 
convictions to stand on more ludi­
crous technicalities? Mr. Thorn 
seems certain that this sting was 
conducted properly - except with 
regards to the attempts to ensnare 
him. What if he had chosen to coop­
erate, but not provided any material 
he considered illegal only to discov­
er that the Secret Service felt differ­
ently about the nature of his contri­
butions? I am happy that the Secret 
Service does not seem to have 
engaged in many of the other igno­
rant idiocies that law enforcement 
seems to engage in when they enter 
the computer frontier. 

Dave Lynch 

Dear Mr. Iovine: 
I sure learned a lot about step­

per motors from your two articles in 
Nuts & Volts (Jul. '95 and Aug. 
'95). I ordered a stepper motor kit 
from Gateway (advertised as ulearn 
theory"), but the IC's tops were 
sanded off, and had no schematic. 
What's to be learned(?) (returned). 

Thanks for having filled this 
knowledge void of mine. 

P.J. Allen 
Mountain VIew, CA 



Continued from page 65 
memo-minders. Messages can be 
recorded and instantly played back as 
many times as desired. The message 
is stored in an "analog EEPROM" non­
volatile memory cell array inside the IC. 
This EEPROM storage technology 
allows analog data to be written direct­
ly into a storage memory cell without 
the need for A/0 or 0/ A conversion. 
Thus, the recorded message remains 
intact even when power to the chip 
itself is removed from the circuit. A +5 
volt only, 28-pin DIP package chip is 
manufactured by ISO [Information 
Storage Devices) under the name 
ChipCorder. They have several varieties 
available including the ISD1416 and 
ISD1420 which I have used. The first 
can record up to 16 seconds of voice 
and the other part up to 20 seconds 
at a somewhat lower quality [the trade­
off for an additional four seconds of 
record time). A message retention 
time of 1 00 years is claimed together 
with 1 OO,OOJ record cycles before 
failure. The limited lifetime is due to the 
EEPROM technology used (all EEPROM 
devices have this limitation and are 
therefore used to backup information 
periodically, but never continuously as 
with ordinary bipolar or CMOS RAM 
devices). The 1 00 K cycle limitation 
should not present a problem since 
this represents recording 50 new 

messages every day of the year for 
over five years. The number of mes­
sage playbacks is indefinite. The record 
time is currently limited to the 16 or 
20 seconds mentioned, but newer 
devices with 45, 60, 75, and 90 sec­
ond record times are planned. There is 
also a loop mode that the chip can be 
placed into continuously play back a 
recorded message. Some external 
components are required for opera­
tion, as well as a small microphone, 
speaker, battery, and record/play 
pushbuttons. An LM386 is recom­
mended, as well for audio amplification. 
Price for the parts are $8.00 each in 
quantities of one and are available 
from Premier Technical Sales. Irvine, 
CA 714-262-0522. Additional spec 
sheets and app notes are available 
from ISO at 512-263-5600. Greeting 
card manufacturers purchase large 
quantities of the actual chip die from 
ISO and bond them onto a small PC 
board using the familiar epoxy blob 
method used in digital clocks and 
wristwatches. This makes for a very 
small package, but is unsuited for 
experimenters unless you have a bond­
ing machine! Drawbacks to this part 
are its currently short recording time, 
difficulty in recording and accessing 
multiple messages on the same chip (it 
is better to use separate chips for 
this). and its rather high price even in 

large quantities. However: its unique 
analog storage method and message 
non-volatility make it a fun part to play 
with! 

Jay Rabkin 
Pasadena, CA 

ANSWER TO #12958-DEC 1995 
In reference to the request for a 

smart serial switch to switch incoming 
data between two different Web 
servers for load balancing: You can't do 
this, and you don't want to anyway. The 
question assumes that the people 
wanting access to your Web servers 
will dial your web site. They will actually 
be connected to the Internet, and will 
access your web site across the 
Internet. To have a web site (server) 
you will need to have a full-time con­
nection to the Internet. To provide any 
kind of functionality you will need to 
have at least a 56 K8 line. This is an 
engineered dedicate line and has a 
high start-up cost. Under no circum­
stances will modems work for this 
function. The descriptions of the com­
puters are not very descriptive; howev­
er: if you can find web server software 
that will run on the computer: the com­
puter will vastly out-perform the con­
nection to the Internet and so no load 
balancing is necessary. 

A better solution is to get with any 
Internet provider who will host the site 

on their server. My provider has such a 
system. Provided you don't have too 
large files or have a too busy site, the 
right to set-up and publish a web site is 
part of the monthly fee. If you need 
extra storage. or are lucky enough to 
have a high-usage site, the fees for this 
are highly reasonable. 

Ray Todd Stevena 
Bedford, IN 

ANSWER TO #128518-DEC 1885 

BlUE 
COt.1POSITE 

SYNC 

VIDEO 

GREEN 

RED 

GND 

Glad I kept that drawing all these 
years! I don't have a Nintendo, but I 
used to run my Genesis into a video 
monitor. The drawing shows the pins 
as you are looking into the DIN con­
nector on the back of the Genesis box. 
The game outputs in both RGB and 
composite video. 

Lyndon Walker 
Seymour, CT 

HOW TO PLACE A CLASSIFIED AD 
TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting handwritten 
copy. Calculate the number of words and multiply it by the appropriate rate (see 
RATE PER WORD section). Include any charges for bold and/or CAPPED words, 
any artwork costs that would be applicable, and/or costs for boxing your ad 
(explained below). Choose the appropriate classification for your ad(s) to appear in 
(see below). If no classification is indicated, it will be placed in Misc. Electronics or 
wherever we deem most suitable. Enclose your name, address, phone number, and 
Nuts & Volts account number from your mailing label (if available) for identification 
purposes. Include full payment- CLASSIFIEDS RUN ON A PRE-PAID BASIS 
ONLY- and mail your completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct, Corona, CA 91719. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay $1.20 per 
word. There is a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 
20¢ extra per word. The first two words of each ad are bold capped at no charge. 
Indicate bold words by underlining. Words normally written in caps (e.g., IBM) and 
accepted abbreviations such as VAC or MHz are NOT charged as all cap words. Use a 
two-letter abbreviation for states. 

halftone of photographs. To BOX your ad, include an additional $50.00 for copy-only 
ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the closing date (5:00pm on the lOth) at 
909-371-3052 using MasterCard or Visa. Include credit card expiration date, the name 
that appears on the card, a daytime phone number, and your Nuts & Volts account 
number. Ads without credit card information will not be listed as received until pay­
ment is received in full. WE DO NOT CALL OR FAX BACK VERIFICATION OR 
QUOTES OF FAXED-IN ADS. For verification of faxed-in ads, please call 909-371-
8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (lOth of the month) will appear 
in the following month's issue. Ads postmarked through the lOth, but received after 
the closing date, will be placed in the next available issue. No cancellations or 
changes afte~ the lOth. Cancellations and changes must be submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot lead­
ers, extra space, etc. is allowed. All advertising in Nuts & Volts is limited to electroni· 
cally related items ONLY. All ads are subject to approval by the publisher. We 
reserve the right to reject or edit any ad submitted. We do not take ad copy or 
changes over the phone. We do not bill for classified ads. Repeat ads or ads run in 

PHOTOS, DRAWINGS, AND BOXES multiple classifications within the same issue are allowed. Paid subscribers may run 
A photo or drawing may be run at the top of your classified ad for an additional ads at the 60¢ rate only through their subscription expiration date. NO REFUNDS. 
$10.00 (1" depth max.) for camera-ready art No wording is allowed in this area. Add Credit only. No credit for typesetting errors will be issued unless you clearly print or 
a one-time charge of $5.00 to enlarge, reduce, or duplicate line art, or $8.00 for type your ad copy. 

Choose a category for your ad from the classifications listed below. 

1 0. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 
100. AudioNideo/Lasers 
11 0. Cable TV 
115. Telephone/Fax 

120. Components 
125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 
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Complete On Site 
Electrical Engineering·Lab 

• MICRO CONTROLL~R & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

From Auto-Routing to CNC Routing to Electronic Assemblies ... 
Capital Electronics is Your Best Route For Printed Circuit Boards. 

DESIGN/LA.YQUT PRINTED CmcmT BoARDS AsSEMBLY SERVICES 
• CAD LAYOUT SERVICES • SINGLE & DOUBLE SIDED • FAST TuRN BoARD STUFFING 
• COMPATmLE WITH .ALMOST 

ALL CAD SYSTEMS 
• MULTI-LAYER & FLExiBLE PCB'S 
• FROM QUICK TuRN PROTOYPES 

• WIRE IIARNESSES 
• WAVE SOLDERING 

• FROM SCHEMATICS OR 

SAMPLE PCB'S 
TO SCHEDULED PRODUCTION RUNS 

• FINE LINES, SMT 
• ACQUISITION OF PARTS 

• FINAL TESTING 
• PHOTOPLOTTING SERVICES • ELECTRICAL TESTING • 1'uRNKEY SERVICES 
• 28,800 BAUDE MODEM • PRECIOUS METAL PLATING • CUSTOM ENCLOSURES 

For Quick & Competitive Pricing or M ore Information, 
Please Call Us Today! 

Internet Access: 
For Automated Info Response: 

852 Foster Avenue • Bensenville, IL 60106 INFO@capital-elec.com 

(708) 350·951 0 
Fax (708) 350-9760 • Modem (708) 350-9761 

E-Mail: Quote@capital-elec.com 
Web Access: http://www.capital-elec.com 

Write In 142 on Reader Servlca Card. 
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ELECTRONICS CORP. 

•PERSONA~EDASMSTANCE• 
• COMPE I R'IVE PRICING • 

Please have the make 8lld 
model number of your 
current cable box so that 
we could give you the IMtlll 
available systems in your 
uea. 

CATV 1 PC• SVSTEMS 

SA-M-80 -COMBO: 150.00 NOVA-5700: 245.00 

SA-M-80-0ECODER ONLY: 85.00 NOVA-5800: 245.00 
NOVA-5600: 245.00 

PIO-COMBO: 165.00 8580: 250.00 

'PfO-DECODER: 
8590: CALL 

95.00 8600: CALL 
DIGITAL J-COMBO 150.00 

~ITAL J-DECODER 
( 1 PC. UNITS CONSIST OF A CON'lERTSt 

85.00 BUILT I DESCAAMBLER & REMOTE) 

2ENITH COMBO: (RECONDITIONED) 235.00 FILTERS 
ZENITH DECODER: (RECONDITIONED) 170.00 

CHANNELS #2 THRU #23 20.00 
OAK COMBO 135.00 

OAK DECODER 70.00 CONVERTERS: (PAR~NTAL LOCKOUT) 

SOME BRANDS NOT LISTED 

( ALL COMBOS CONSIST OF TUNER, REMOTE, 
AND DECODER + PATCH CORD ) 

• NO ILLINOIS SALES: 
TECHNICAL HELP: 1-708-889-0281 

PANASONIC 
NOVA CENTURY: 
VOL- CONTL: 
REMOTE AlB SWITCH: 
PATCH CORDS: 

89.00 
79.00 

105.00 
35.00 

1.25 

• ANY COMBO WITH PANASONIC CONVERTER ADD 10.00 
PER UNIT 

* 30 DAY MONEY BACK GUARANTEE 
* 6 MONTH WARRANTY 

PRICES EFFECTIVEAS OF APRIL 95 

PRICES SUBJECT TO Ctilu4GE WITHOUT NGTICEI 

P.O. BOX 1494 
ADDISON, IL 
INFO 1- l:RJ!.alftitu!! 
FAX 1-7~8891-aB!':·, 

HOURS .. Mon Fd. 9-6, Sit. 10-2 
TOLL FREE 0~ • 
1-800-361-4586 
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e t There's no need to get uptight about missing that important fre­
quency. With Scout Reaction Tune, capturing frequencies is like a day an he 
beach. Pure bliss! Interface the Scout to the AOR AR8000 and the Scout 
will not only show you which frequency is being transmitted, but you'll 
be able to instantly hear the conversation from the AR8000 as well. The 
Scout can record 400 frequen cies into memory, with up to 255 hits per fre­
quency (From I OMHz - 1.4GRz ). The Scout di sti nctively beeps indicating 
frequency hits, or switch to a pager style vibrator for discreet recording. 
Built-in rapid charge NiCads provide a full ten hour discharge time. 

Portability, functionality and the 
hand-held size of the 

Scout make it great for 
mobile operations. 

TM 

• 
• 
• 

Scout shown with AOR AR8000, Scanner not included 

Minor modification to the AR8000 required 

Scanners not sold by Optoelectronics 

Take it anywhere, even for a day at the 

·S eclfic ti 
•16 segment RF signal strength bargraph. 

•1 0 digit LCD display w/ EL backlighting. 
•Reaction Tune™ the AOR AR8000/2700, ICOM R7000 
R7100, and R9000 and Realistic Pro 2005/6 w/OS456 
Pro 2035 w/OS535 Scanners not sold by Optoelectronics. 

•Download frequencies into PC using optional CX12AR. 

•Beeper I Vibrator to indicate frequency capture . 

•Full on screen function annunicators. 

•Memory Tune- Scroll through Scout memory to tune 
receiver . 

Scout~ ..... ~ ...... ~ .. . 0 

omputer control 

F o · Y f;t. 

The only converter with both 
duplex modes, a dedicated squelch 
dedicated software controlled tape outPUt l!lll 
hassle free computer control of the 
well as the ICOM R7000, R7100, 
Downloads Scout data to a PC. Includes 
adaptors , and demo software. 
(Supported by ScanCat, ScanStar and ScannerWear 
for Windows) 
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BASIC STAMP® COMPUTERS 
Tiny computers run BASIC programs 

BASIC Stamps are perfect for many applications, from controlling model trains to monitoring 
factory sensors. They have 8 or 16 I/ 0 lines, which can be used for a variety of digital and analog 
purposes. And to keep life simple, they're programmed in BASIC. Our special "PBASIC" language 
includes familiar instructions, such as GOTO, FOR. .. NEXT, and IF. . .THEN, as well as instructions 
for serial I/O, button debounce, DTMF tone generation, etc . 

The BASIC Stamp Programming Package contains everything you need to program Stamps using 
your PC. The package includes our editor software, programming cables, manuals, application 
notes, and free technical support. The package is available for $99; Stamps and carrier boards 
mtist be purchased separately. 

Also available at , 
Digi-Key 

(800-344-4539) 
and 

Jameco .-
"' (800-831-4242) ,J 

' .11 ,. 
1. 

74HC595 

SHIFTOUT * 

XOUT * 
Generates standard X-10 powerline control signals 
using two I/0 pins and an inexpensive TTL-to-AC 
convertor module . Signals are received by small 
modu les that control lights and appliances. Receiver 
modules are available from Parallax, Rad io Shack, 
and other convenient sources. 

BS1-IC Module 
(FaxBack #6002) 

BASIC Stamp I Module (BS1-IC) 
8 general-purpose 1/0 lines 
256-byte program space (80 instr.) 
$34, $49 with optional carrier board 

Uses two pins to control 
common shift registers. Can 
b e used as a mea ns o f 
contro lling many devices 
without using too many pins. 
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BS2-IC Module 
(FaxBack #6002) 

BASIC Stamp II Module (BS2-IC) 
16 general-purpose 1/0 lines 

• Only available ort the Stamp II . 

2048-byte program space (600 instructions) 
$49, $69 with optional carrier board 
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DTMFOUT * 
Generates DTMF tones with just one I/0 pin . 
Another related instruction, FREQOUT, generates 
one or two tones simultaneously. Each tone is 
programmable from 0-32767 Hz. 

Marvin Green ( first row , 2nd from left) uses BASIC Stamps 
in his Ex plo rer Scouls robot ics classes in Hillsbo ro, 
O regon. These are some o f his stud ents w ith their 
Explorer-Bets, w hich are small Stamp-based robots that 
follow a light source while playing a nme. 
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