
Set Next I race Size ... 
.C.hange Pad To ... 
Set Jlisible layers ... 
Set .Snap To ... 
Ioggle Snap 



2 

~Write or Fax for 
Your Choice of FREE Catal~! 

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

Brand Nevi CRT's 
Keep Your Ana~er or Scope In Service ... Brand New CRT's At Up To 80% Off* 
SpecuJ Purchase of New CRT's for several popular instrnments ... at these low, low prices ... buy one as a spare, because with a good 

~LoW~t CRT most instruments can be maintained for 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 well. Fully (Jmtranteed! TEK 453A,453-703K, 453-703H ............ TEK 154-0630-10 ................... $195 
Quantities limited to stock on hand. CaU early for HP 180E ....................................................... HP 5083-9023 ...................... $195 
best selection! Note carefully the models and types HP181T ........................................................ HP5083-1952 ...................... $350 
available *Manufacturer's price HP1740A ...................................................... HP5083-3552 ...................... $300 

• • HP141T ........................................................ HP5083-2522 ...................... $700 

Industry Favorite - The Hewlett Packard 1740A With A Brand New CRT! 
lL~ IWIIIlE C:.~llet~et114t • ~et~ C:.~~···························· .. ·······································~~!!i 
The 1740A continually proves illielf as a Clependable all-atrund · and offers the features and ~-of-U'le that HP is known fat ~with Cli(Bhilities, the 1740A 
deliveiS dual-ttace, 100 MHz OOnlwidth, 5 m V/cm sensitivity, third-~ view, flexible triggering, 1 m V /div deflection factor in the X5 mode, a lmge 8 x 10 em CRT, 
and selectable inpn: impedance. This scope is an incredible value by illielf, but we've thrown in a braOO new CRr too! Ihl't let this one~ you by, ooler youiS today! 

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

GolciStar EX!I!;l:f 

Xcelite TSC200/ST 
Tool Case with Tools ··-s2~~ 
This all purpo;e tool OR comes equiwed with 10 in:lividual 
moo tools .ru 21 Series m inren:hangeable 
sc:reMiriver/nutdriver bla:les aOO han:lles. Tool OR coo&ruct­

ed with~. a00 features a heavy dury zipper a00 
inciOOes (rn rome ) 1 pocket fuatured rn one side aOO 2 
smaller pockets rn <wEre side.. The size llle&'IUrelllelts are 
13 1/2 in. X 10 1/2 in. X 2 3/8 in. /343mm X 267mm X romm. 
~is a regisrered tialemarl< ciDlJIQNT. 

XcellteY99SPC 
PC Repair lOt 

••o 
• Ideal for fe(IDrs rn !Cs 
• Cootains 13 anti-static chip tools, protects chip; 

from ESD damage 
• Tools fit securely in a convenient roll-up pouch 

Optoelectronics Scout 40 
Frequency Scout 

•39~ 
The Scoot 40 can record up to 250 hits on each channel 
and store into memory 400 unique frequencies ( 10 MHz 
to 1.4 GHz). Features Digital Filter/Auto Capture and 
the ability to automatically Reaction Tw1e or Memory 
Tune many receivers. 10 digit LCD, EL backlight, and 
16 segment signal sttength bargrnph. Includes NiOtd 

hmeries, AC adapter/charger and PC utility disk. 

.. 

Protek WA.ve 1 eK EHJ!F0.rMJIE 

Weller WLCIOO s 
Soldering Station _ ................ _ 44 
Oo/cif switch with "power-rn" indicanx-ligbr; Variable JXJWer con­
nul produces 5-'10 W; QJality ligbtweight pencil iron; 
OSUoned 100m grip with replaceable heating element; Ideal 
fur hobbyists, DIVers 300 stu.ienrs; Safety guard iim OOU. 
er; Natuia! spooge tip cleaning~ ST3 iim plat- ~~L.. ed copper tip ___ ,.. 

Weier 921ZX •
119 Sald1 .... lSSta .. llllolllltlloiii - ----

The Weller 920< dfers elecnonically connolled -zero= cir­
cuitry; spike free - ESD safe; ceramic heater rated for exception­
ally long life; variable connol- fully oojlNable 550" -850"; exter­
nal fuse 300 calibration access; cool and lightweight haOOpiece. Over 19 tir6 
including SMT tir6 are available. 

Optoelectre»nics CUB s 
Pocket Sized frequency Counter ••••••••• 14 ~ 

The new CUB measures at only 3.7" x 2.75" x 1.2" inches and weighs merely 7.5 az.. The OJB frequency counter is ideal 
for Communication, Surveillance, and Recreational applications. This frequency counter incorporates all of the other 
standard features of the 3300 MiniOJunter plus d1e following new features: Digital Filter reduces false counts; Auto 
Capture acts like an intelligent auto hold button; 10 hour battery life, works all day like you do; 8 selectable gate times; 
High speed .CXX)l second gate; 9 digit LCD display; An LCD display for best visibility and longer battery life, unlike the 
outdated LED counters that aren't visible in sunlight and drain the power right out of the counter; 1 MHz - 250 MHz 

direct count capability for high resolution; 1 MHz - 2.8 GHz frequency range; 10 MHz timebase; Maximized sen­
sitivity for picking up radio transmissions; Direct and Pre-scaled ranges; The Caprure mcxle allows for a frequency 
to remain displayed as long as you so desire, with no chance of being overriclclen by surrounding RF 

Radio Hotline: 800-559-7388 
All ITEMS IN 

800-527-4642 
All PRE-OWNED 

THIS AD Call: ITEMS IN THIS AD 

30DAY SIX 
NO RISK MONTH 
GUARANTEE 

TUCKER 
WARRANTY 

1717 Reserve Street P.O. Box 551419 
Garland, TX Dallas, TX 

75042 75355-1419 
Local Call 24-Hour Fax 

214-348-8800 E L E C T R 0 N I C s 214-348-0367 
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... brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 

Multimedia Kit Deal #1 
+ Mediavision Reno External CD ROM/Audio CD Drive: 

'"" Consists of new external Reno CD/ROM drive, 
docking bay with SCSI2 port, AC Adapter 
.,. Double-speed lOOmS 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 

Medlavlalon Reno Kit HSCII5586 $89.95 

Reno detaches from 
SCSI2 Docking Bay for 

Complete Portability! 

+ Medlavlalon Reno Kit HSCI155861ncludes: 
A. Rechargeable Battery Pack 
B. Reno Cable Kit (SCSI2 - DB25 cable, 50p. ribbon cable, 
internal & external audio patch cables) 
C. Padded Travel Pouch 
D. Internal SCSIIDS50 to DB25 Adapter bracketlor IBM, use 
with Reno cable kit (above) & your SCSI card for convenient 
SCSI and audio connections I 
E~ A .. 

tJ' ., ~l c. 

+ Reno Accessory Available Separately: 
F. Macintosh Powerbook SCSI Adapter (HDI-30 to 25-pin D 
connector) HSCII15704 $12.50 ij purchased alone, 
or with purchase of Reno Kit, $5.00 

Lower CD/ROM Prices! 
+ Tested Good CD/ROM Drives removed from systems 
+ 90-Day Warranty + I x, 2x and 3x Speeds available 
+ Sony is proprietary interface, others are 50-pin SCSI 

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

Sony CDU-311X-Drive HSCI 15650 

NEC CDR-84J 2X-Drive 

NEC CDR-510 3X-Drive 

HSCI 15648 

HSCI 15327 

$35.00 
$59.00 
$99.00 

Multimedia Sound Card! 
+ Mediavision Pro Audio Spectrum-IS Sound Card 
+ 16-bit Sound Card with proprietary Sony CD-ROM Port, 

(May not be usable for drives, but sound portion is fine) 
+ Joystick Port, Mic. input, Line In & Line Out jacks 
+ Installation disk, instruction sheet included 
+ New in OEM packaging (envelope, no box) 
+ 90-day warranty 
+ Use with CS-550 speakers above for great sound combo! 

Medlavlalon PAS-16 Card HSCI 15736 $29.95 

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 

HSCI15594 ~ $3.95 

1!!1!!!~'! • Toll Free (Orders Only) 1-80Q-4 HALTED 
For Internet-return e-mail, post mail to: 
3500 Ryder St., Santa Clara, CA 95051 
4837 Amber Ln., Sacramento, CA 95841 
6819 Redwood Dr., Cotati, CA 94931 

Multimedia Sound Card! 
+ Mediavision Pro Audio Spectrum SCSI Sound Card 
+ 8-bit Sound Card with SCSI Port, great for controlling 

internal CO/ROM's (see CD/ROM Specials at left, below) 
+ Joystick Port, Mic. input. Line In & Line Out jacks 
+ Installation disk, instruction sheet included 
+ New in OEM packaging (envelope, no box) 
+ 90-day warranty 
+ Use with CS-550 speakers below for great sound combo! 

Medlavlslon Sound Card HSCI 15585 $19.95 

Multimedia Speakers 
+ Two styles to choose from, both new in box 
+ White plastic enclosures, grey grilles 
+ Econo-import model MSS-1 000 has: 

~ Volume control, Bass boost switch 
<>· Uses 3 C·cells per side, measures 3.5' x 3.5' x 5' 

+ CS-550 by labtec (pictured below) has: 
"' Volume control, Bass boost switch, Treble-boost 

switch , measures 4' x 4' x 6' 
.,. CS-550 has 40 · 16000 Hz freq. response, 3' 

speakers, and power light. 
.,.. 4 watt amplifiers (uses 2 C-cells per side) 

+ Both feature magnetically shielded enclosures, •enhanced 
bass-response cabinet design•. and attractive beige styling. 

MSS.1000 HSCI 15127 

Pair/ $6.95 

cs-550 HSC# 15517 

Pair/ $9.95 
Dealer Inquiries Invited ... 

Quantity Discounts Available! 

Motor Mania! 
t Small (1.5' x 1.5' x I') Stepper Motor, 13.2VDC, .45A/<l>, 
200 steps per revolution. HSCIII5597 $5.95 
+Medium (1.5' dia. x 3' ) Pittman Motor, 19.1 VDC, with 

optical shaft encoder. HSCI 15654 $9.95 

+ large (3.25' dia. x 6.25') 20VDC @ 5.7A Sanyo penki 
permanent magnet DC Reel Motor, 9116' shaft is stepped 
down to 1/2', 580rpm, or use as 70W generator! Attention 
robotics enthusiasts ... this is a heavy-duty beauty! 

HSCI 15327 $27.50 

Mini-Tower Power Supply 
+ New "Mini-tower" power supply, 230W 

+ Fits most Mini- and Mid-size tower cases as well as many 
small-footprint desk-top cases. 

• Measures s· X 5.5' X 3.5' ~ 
+ Hasnormalmotherboardconnec- ' ~··· ' 
tors, three large and two small drive \j!#. 
connectors on 12' leads 
+ Push-type power switch on 18" lead. -

HSCI 15736 $19.95 

Bargain Multimedia Kit! 
+ 16-bit Sound Card with proprietary CO-ROM Port 
+ Joystick Port, Mic. input, line In & line Out jacks 
+ Panasonic CR-562-J Double Speed Drive 
+ Installation disk, instructions included 
+ DOS & Windows utilities included on disk 
+ New in OEM packaging (no colorful retail box) 
+ 90-day warranty 
+ Use with CS-550 speakers above for great sound combo! 

Bargain Multimedia Kit HSC# 15739 $79.95 

Electronic 
Supply 

(1-800-442-5833) ~ 
HSC-Info@hsc.cue.com • 
( 408) 732-1573 -or-

(916) 338-2545 FAX your orders to: ~ 
(707) 792-2277 (408) 732-6428 BMW 

Seven Disk 
CD-ROM Changer 

+ Mountain Network Solutions CD7 Changer 

1200 dpi Color Scanner! 

~- Seven-disk CD-ROM Changer holds over 
3.5 Gigabytes of storage! SCSI-1 and SCSI-2 
selectable interface, headphone jack on front panel, 
line-level audio outputs at rear. 

+ Dexxa sheet-ieed full page (8.5' x 11 ' ) color scanner 
+ 1200 dpi, 24-bit TWAIN interface, Windows compatible 

+ Factory Refurb in box with extensive software bundle 

+ Includes OCR Album, Fax , Copy, Image editing, 

Slide Show, Electronic Database 

+ IBM interface card & cables included 

+ Ninety-day Warranty .. New low Price! 

$199.95 <~· Brand new in OEM box, selectable 110/220 
VAG input, 90-day warranty, measures 7.75" x 4" x 
12.75". 

HSC#15572 

"' Windows and DOS driver disks, manual 
included. Works in IBM DOS/Windows environ­
ment with Adaptec, Tranter & Future Domain SCSI 
Controllers with supporting ASPI Drivers (not in­
cluded). Will work on Mac with special driver 
available from Ocean Systems (not us, ask for info). 

High Power AA NiCads! 

: ~-~~ ~~~r~~~~ ~~~~~-:~~~~~s 111.1. . . ·_·• 

+ Regular AA NiCads are only 300mAh • ' 
+ Standard charge 15 hrs. @ SOmA 

,.. Access time avg. 300 KBps (sustained 
double speed), 1500 KBps (burst) 

+Sorry, no quantity discounts ,.. Occupies one SCSI address, appears as 
seven logical drives to system. Perfect for BBS's! Hsc# 15281 $2.99 I pr. 

CD7 Changer HSCI 15641 $149.00 

SCSI Hard Drive Deal! 
+ Rodime R03259T SCSI Interface Hard Drive 
+ 210 Megabytes, 9 heads, 1216 cylinders, 
+ 18 mS acess time 
+ 3.5" Half-height form-factor 
+ Removed from unused sytems 
+Tested good, 90 day warranty 

HSC# 15698 $59.00 

Digital Multimeter Deal! 
+ low-cost Digital Munimeter with High-end Features! 
+ 3.5 Digit, case measures 2.75' x 5" x 1" 
t DCV to 1KV, ACV to 750 

+ DC Current to lOA, Ohms to 2 Meg 

+ Diode, Transistor check with hFE 

+ Test leads, 9V Battery included. 

+ Brand New, 90-day warranty 

HSCII80370 

Network Card Bargain! 
+ Racal lnter1an 16-Bit Ethernet Cards 
+High Quality US Product, 10-Base-T or AUI 
+Manual, Software included 
+ NE2100 Compatible, Nl6510 Compatible 
+ Handy S-pack contains 5 cards, 1 Manual and 

2-disk software pack 

HSC# 15364 $99.95 /5pk. 

SCSI Drive Case #1 
+ Bargain case for 5.25' drives, brand new! 

+ 7"x 4.5' x 10.5"overallsize ~ 

: ~~~i1n1 ~~::t~~nnectors •. ·. ~ 
+ 65W Power Supply • • 
+ Fan-cooled, uses standard ~ 

IEC Power cord (not included) 

HSCI 15715 5.25" SCSI Drive Case $39.95 

+ low-profile case for 5.25" drives 
+ Perfect tor lower-power drives 
+ 9.5" x 2.5' x 10.5" overall size 

+ 5Q-pin SCSI daisy-chain connectors 

+ Internal audio cable, RCA jacks on back, SCSIID switch 

+ Uses Externai15-16VDC, I-2A Supply (Not Included) 

+ Internal Regulator board can deliver +5, + 12 @ 1.5A 

HSC#15245low-Profile5.25"DriveCase$17 .95 

Large assortment of AC Adaptors! 
fig. Q.ulllW flug l:iSQjt EW 
A 5VDC@ 500mA, ±12VDC@ 130mA 5p. DIN/M 12634 $4.95 

' 
A 5VDC @ 500mA, 12VDC @ I A 5p. DIN/M 15140 $9.95 
c 5VDC@ 600mA, ±12VDC@ 250mA 5p. DIN/M 15325 $12.50 
c 5VDC@ 700mA, 12VDC@ 500mA 5p. DINIM 15532 $4.95 
A 5VDC@ 750mA, ±12VDC@ 500mA, t50mA 5p. DIN/M 12634 $14.95 
c 5VDC @ 3A (I EC Cord not included) 4p. OIN/F 14996 $5.95 
B 5VDC@ 3.5A 3.5mm Coax 15570 $8.95 
B 6VDC@ 2A 2.5mm Coax 15569 $9.95 Style 'A" 
B 9VDC@ 200mA 2.5mm 15571 $3.95 
c 12VDC @ 500mA 6p. Molex 15668 $4.95 
A 12VDC@ 2.5A 6p. Molex 15450 $12.50 
B 13.5VDC@ 1.5A Special Coax 15643 $9.95 
B ISVDC @ 300mA None 14024 $1.95 
B 9VAC@ 400mA 3mmCoax 13000 $3.95 
c 9VAC@ 1.7A 3mm Coax 12796 $5.95 
A 10VAC@ 2.2A Screw Term. t3918 $5.95 
B 12VAC@ 9.6A 3.5mm Coax 15372 $5.95 
A 14VAC (CT) @ t.IA 3p. Molex 14617 $7.95 
B 15VAC @ 100mA 2.5mm 11797 $1.95 
B 16VAC @ 300mA None 12916 $3.95 
c t6VAC @ lA (110/220VAC Input) 2.5mm Coax 15700 $7.95 
A 16.2VAC @ I.IA 2.5mm Coax 15152 $3.95 
c 16.4VAC(CT)@ 1.4A, 25.6VAC(CT)@ 180mA6p. DIN/M 15309 $7.95 
A 18VAC @ 550mA 5p. Molex 15399 $3.95 Style ·c· 
B 20VAC @ 400 rnA 3mmCoax 12601 $4.29 

HSC now on Internet! 
To subscribe to our e-mail 'Mailing list", send a posting to 
HSC-server@hsc.cue.com with the single line message: 

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

SUBSCRIBE HSCmail <full name> 
You will getfuture unsolicited mailings. You can •unsubscribe' 
at any time in the same manner. 

HSC-Info@ hsc.cue.com 

Terms Some quanllliesllrniiBd. al118meiUbjectiD p&, sale llllllnlla order: •1uop1111 ............. 0nt1n undllr$20.00 IUbject 
lo $2 00 hancllngfee,ln ec1rMm l!!l!!k!pQJ. Monln altlpped FOB.Sanla Clala. CA(IIi811181111,0Upay~) tJr UPS Sallace 
(no P 0 Boxell) unJess Olhelwlse IIJIICIIed, In wblc:ll- pravallng carrier ndii.JU $6.00handlng fee appllaa. Prlpald on1tn '* 
don'tlncludeshlpplngchalgeawl .. lhlppadhlgbtOOD. Thelelaa$4 75UPSchalgeaddediD~IorCOOihlpmenla. 
II you have quesllona about your order. pleale cal Customer Service at (408) 732·11164 M-F SIAM to 5PM PST 
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Complete On Site 
Electrical Engineering ·Lab 

• MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

From Auto-Routing to CNC Routing to Electronic Assemblies ... · 
Capital Electronics is Your Best Route For Printed Circuit Boards. 

DESIGNILAYOUT 

• CAD LAYOUT SERVICES 

• COMPATffiLE WITH ALMOST 

ALL CAD SYSTEMS 

• FROM SCHEMATICS OR 

SAMPLE PCB'S 
• PHOTOPLOTTING SERVICES 
• 28,800 BAUDE MODEM 

PRINTED CIRCUIT BOARDS 

• SINGLE & DOUBLE SIDED 
• MULTI-LAYER & FLEXIBLE PCB'S 

• FROM QUICK TuRN PROTOYPES 

TO SCHEDULED PRODUCTION RUNS 

• FINE LINES, S MT 

• ELECTRICAL TESTING 
• PRECIOUS METAL PLATING 

For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 

852 Foster Avenue • Bensenville , ll 60106 

( 708) 350·951 0 
Fax (708) 350-9760 • Modem (708) 350-9761 

Write in 142 on Reader Service Card . 
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AsSEMBLY SERVICES 

• FAST TURN BOARD STUFFING 
• WmE IIARNESSES 

• WAVE SOLDERING 

• ACQUISITION OF PARTS 

• FINAL TESTING 
• TURNKEY SERVICES 
• CUSTOM ENCLOSURES 

Internet Access: 
For Automated Info Response: 

INFO@capital-elec.com 
E-Mail: Quote@capital-elec.com 

Web Access: http://www.capital-elec.com 
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our writer's guidelines. 

All submissions should be on 5-
1/4 or 3-1/2 inch diskettes and 
include hard copy as well. 
If return of materials is requested, 
include a SASE with your 
submission. 

Deadlines should be discussed in 
advance with the editor, but gener­
ally all material should be submit­
ted by the 1st of the month for the 
next month's issue. 

CHANGE OF 
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If you are moving, notify us AS 
SOON AS POSSIBLE so we can 
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Dear Nuts & Volts: 
I recently put together the IBM 

PC interface for LCD stereographic 
shutter glasses (I'm using SEGA 
glasses) following the article by 
John Iovine on page 77 of the 
Sept. '94 issue of Nuts & Volts. 

Now I need software to make it 
all work. Mr. Iovine mentions a pro­
gram called 3DGV by John 
Swenson. Could you tell me: a) 
Where one might obtain the 3DGV 
software; b) How to contact the 
3DGV author John Swenson; c) 
How to contact John Iovine. Any 
help you can offer will be very 
much appreciated. 

John McMichael 
Laramie, WY 

Response to John McMichael: 
The program 3DGV, by John 

Swenson, is available from 
CompuServe. The author of the 
program is also a member. His 
CompuServe ID is included with 
the description of the program for 
anyone who wishes to contact Mr. 
Swenson directly. 

To find Mr. Swenson's program 
on CompuServe, go to the IBM file 
finder. "GO IBMFF" search under 
stereoscopic, and the program will 
be one of the ones listed. 

I can be reached via the 
Internet. My Internet address is: 
jiovine@ix.netcom.com 

John Iovine 

Dear Mr. Charlton: 
I have enjoyed reading your 

columns from their first appear-

ance in Nuts & Volts, since I have 
been a subscriber for many years. I 
admire your wide ranging knowl­
edge on the many topics of investi­
gation. 

Recently, you announced a 
project that is particularly interest­
ing to me. The construction of a 
low-<:ost laser communications link 
for live video is something I have 
considered ever since CW diode 
lasers became affordable. My first 
thought was to amplitude modu­
late the diode current with a series 
transistor much like you suggest in 
your November column for a HeNe 
tube. The depth of modulation with 
both types of lasers is limited since 
the allowable current range to 
maintain lasing is relatively narrow. 
I recall someone telling me they 
could reliably achieve about a 15% 
modulation depth. This low-modu­
lation index limits the system sig­
nal to noise ratio, but may be 
acceptable, depending on your 
image quality expectations. The 
other factors affecting the noise 
floor are receiver preamp noise, 
random noise generated by the 
laser source, and noise from extra­
neous light pickup. 

I think a Motorola PIN diode, 
MRD-500 for the detector would 
yield good results. They are fast 
enough to produce good picture 
quality and have low-inherent 
capacitance. I have found the pre­
amp design to be a major consid­
eration. Of course, back then I was 
considering discrete transistors 
and FETs and now there are many 

New 

better choices in packaged IC 
designs. You mentioned Maxim; I 
will have to check them out. I 
have used their switched cap. fil­
ters and battery charging !Cs and 
they keep announcing new ana­
log designs. With the recent price 
reductions in surplus 670 nm and 

shorter wavelength diode lasers, it 
seems m ore practical to employ 
them instead of HeNes. The whole 
issue of high voltage and spikes is 
eliminated. 

T hen there is the possibility of 
going digital. This gets around the 
amplitude modulation dilemma of 
low-modulation levels in the darker 
portions of the video picture mak­
ing system noise much more visi­
ble. The transmitter could use a 
low-cost CMOS 6-bit flash convert­
er chip to digitize the composite 
video signal. This parallel data 
would be input to a fast clocked 
shift register whose serial output 
would drive the laser diode driver 
chip data input. The receiver might 
be a high-gain preamp feeding a 
simple ladder network D/A (high 
speed D/A, ICs might be too 
expensive) and then into an analog 
driver to achieve a 1-volt compos­
ite video output. With some diode 
clamping to maintain black level 
and a negative DC supply rail to 
maintain the negative sync pulses, 
it seems feasible. If the data rate 
can be preserved, this pulsed 
approach should have the advan­
tage of maintaining higher laser 
power output with varying video 
brightness levels. 

Unfortunately, I have been too 
involved with a new job recently to 
do anything but mental designs. I 
just thought I would pass along my 
thoughts. 

Your column reminds me of 
the "Amateur Scientist" column 
that appears again in Scientific 
American. On occasion, the previ-

SuperBright 
\:lmJ {!m lD Dealer Program I 

You do the recycling work, 
and -·11 supply all the 
materials, training, 
and technical support. 
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5mW pocket laser 

"bright as a He-Ne" 

Our new SuperBright laser 
includes all drive electronics, 
heatsink, & coll imating optics. 
The laser will run over five hours 
on 4 AA alkaline batteries. 
Red laser beam 635nm is 
10 times brighter than 670nm. 

This laser blazes like a torch. 

Price: $139.00 
Please include $7.00 for shipping and luuulling. 
C A residents add 8.25% sale.1· tax. 

Write In 25 on Reader Service Card. 

ous author would present experi­
ments with lasers that I enjoyed 
reading. Incidentally, I prefer pro­
jects that can be presented within 
one issue when possible. I realize 
that editorial restrictions might 
make consecutive issues neces­
sary for longer projects, but it is 
nice to wish for. 

Please continue your fine 
efforts. There are very few con­
struction columns I have found 
that are as instructive and novel as 
your writing. Nuts & Volts has 
transpired into a first rate construc­
tion and information publication, 
well beyond its original buy/sell 
beginnings. 

Alan L. Woodman 
Mt. Prospect, IL 

Dear Nuts & Volts: 
Thanks so much for printing 

Donald Wilcher's articles on 
Macintosh 1/0 in your October and 
November '95 issues of Nuts & 
Volts! It's been a long time coming 
since someone started to recog­
nize that there are other than PCs 
out there! I've been looking for 
Mac interfacing information for a 
long time. Please keep those 
Macintosh articles coming! 

Jack Bozzuffi, Jr. 
Sewell, NJ 

Response to Joseph A. Dickerson, 
Dec. '95: 

In answer to question #9956: 
PRB (Projector-Recorder Belt Co.) 
in Whitewater, WI, 414473-2151, 
1-800-558-9572, produces a round 
rubber belt, P /N OA 7 .8, which is 
.070 cross section and 7 .8" inside 
circumference. 

This cross section is only sev­
eral thousandths of an inch differ­
ent than 1/16", and the circumfer­
ence is equivalent to a 2.5" diame­
ter. This should meet your reader's 
device needs. The belt is available 
through Bayneville Electronics, 
locally in Baltimore, or other main­
line electronics distributors. 

Tim Mills 
Monroe, VA 

Response to Joseph A. Dickerson, 
Dec. '95: 

The first place to look for 
replacement drive belts, or any 
other parts, is the manufacturer. If 
you don't have the papers that 
came with the unit, try the 800 
number telephone directory ser­
vice (1-800-555-1212) since many 
manufacturers have toll-free num­
bers. Otherwise, local hobby shops 
or parts distributors may be able to 
help. Sometimes a local repair 
shop will sell the parts to you (at a 
markup!). Radio Shack could order 
the repair parts for you, even if it's 
not their product. One of the best 
places I have found for parts is 
MCM Electronics in Centerville, 
OH. Their catalog has six pages of 
belts and roller listings. You can 
reach MCM at 1-800-54.3-4330. 
Also try Parts Express at 1-800-
338-0531, and Electronix at 1-800-
223-3205. 

Joe D'Airo 
West Islip, NY 

Continued on page 143 



HAM GEAR 
FOR SALE 10 

MILITARY RADIOS: Easily made battery 
adapters for military radios & other elec­
tronics. Get "Power Up," big new 96 page 
manual of instructions, diagrams. Use 
readily available commercial batteries in 
PRC-6, -8, -9, -10, -28, -25, -47, -74, -77, 
TRC-77, AN/PRR-9, AN/PRT-4, RT-77, 
URC-68, more, also mine detectors, night 
scopes, radiacs, field telephones, etc. Only 
$14.95, plus $5 S/H ($6 Canada). NYS 
residents add $1.70 tax. CAB Research, 
Box 56-NVV, Commack, NY 11725. 
Visa/MasterCard welcome. Phone: 516-
543-9169. 

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

ATTN: LAW ENFORCEMENT, INVESTI­
GATORS, SECURITY, ATTORNEYS. 
Now you can turn 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 mon­
itor activity through walls simply attach 
sensor to a wall or place on the floor cov­
ers 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 resi­
dents add 6.50%. ILIADIS, 1760 Dibble 
Circle West, Jacksonville, FL 32246. 904-
641-9942. 

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

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 
$65. GE vehicular repeater 450 1/2W 
w/2nd receiver microprocessor based 
w/cable & parcel manual $60. Mot. 
SyntorX UHF 406-420 1 OOW 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. 

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

MAXON GMRS 2 to 5 watt 1 0 channel 
handheld. 50 CTCSS tones, programm­
able, scan modes, repeater capable. Many 
other features. We have this new model 

. 21 0+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. 

INVERTALT PAT. pend. plug-in cigarette 
l ighter of vehicle. Produce 115V-60Hz 
3000W max. Operate tools, appliances, 
electronics, etc. anywhere. Use only 0.2A 
on battery. Weight 7 lb. Modei12V-1200W 
$399. S.A.C., 5403 VAN HORNE, MON­
TREAL, QUEBEC, CANADA H3X 1 G2. 
PHONE 514-739-2524, FAX 514-343-
9599. 

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. 

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

RCI-2950/2970 Modification Man ual. 
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. 

POWER INVERTERS 10, 5 to 16.5 VDC 
in, 115VAC True RMS ±5% out@ 60Hz, 
modified 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. 

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

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 software, 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 dis­
played 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. 

ICOM-R7000 full coverage, new in box 
$1,100. Poor Man's Spectrum Analyzer, 
complete w/all boards, book, LED display 
$225. Call Dave, 910-868-5234. 

ANTENNA SPECIALISTS MONR/31 tri­
band (26-55, 138-174, 407-512 MHz) base 
station monitor ant. Special order by state 
of CA to scan lower bands and transceiver 
(w/6dB gain) on UHF to 150W, new in box 
$40 ea. J&H Comm., 916-334-8473. 

TUBE SET for EME: Four EIMAC 
4CX300A tubes plus two EIMAC SK700 
sockets. Pair rated 1 OOOW out on 144 and 
222, 450 on 432. $130, incl. shipping. C. 
Tendick, 8688 Starlight Ln., Sebastopol, 
CA 95472. 707-829-6708. 

SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11664A. Detector . . . ............... . ....... $325 
11 664C. Detector . . . . . . . . . . . ....... $150 
11869A, Adapterfor 8620C Plug-in Modules ....... $275 
1630A. LogiC Analyzer ............. . ... . .... . . . $700 
16300, Logic Analyzer ..................... ... $800 
16300, LogiC Analyzer, 65 Channel .•.. . ...•... . $1200 
1631 0 , Logic Analyzer ... . .......•. . • . ..•... . $2000 
1640A, Senal Data Analyzer ......... . ...•.... . $450 
16408, Serial Data Analyzer ...... . .. . ... •. .... $650 
1725A, 275MHz Oscilloscope ............. . ..... $500 
1740A, Oscilloscope, 100MHz ........ . ...• . .... $300 
1741A, 100MHz Storage Oscilloscope .. . ...•..... $450 
182T/8755C, Swept Amplitude Analyzer .....•..... $850 
2148, Pulse Generator. 200 Wan ...... . ... . ... $1500 
3310A, Function Generator ............... .. .... $250 
33108, Function Generator, .0001Hz-5MHz .. . .... $250 
332A, Distortion Analyzer . ... . . . . ... .. . ... .. ... $150 
334A, Distortion Analyzer .. . . . . . . ... .. . . . . .. ... $350 
3400A, True RMS Voltmeter ..... . ........•..... $150 
3437 A, High Speed Digital Voltmeter .. .. . ..• .. ... $200 
3455A, Digital Voltmeter . . ...... .. .... . ..• .. . . . $500 
3456A, Digital MuUimeter, 6.5 Digits ....•..•..... $800 
34688, 3.5 Digit Muttimeter ....... . .... . ..•. . ... $250 
3490A, Digital Muttimeter . ...................... $75 
3575A. Phase Gain Meter 1 Hz-13MHz ......... $1000 
3580AIANALOG. Spectrum Analyzer, 5Hz-50KHz .. $1200 
3581A, Wave Analyzer .. . ... . . .. ..... . .... . ... $500 
3581C, Selective Voltmeter. . . .................. $800 
3582A, Spectrum Analyzer, .02Hz-25.5KHz ... . ... $2500 
3717A, 70MHz Modulator-Demodulator .... . ..... $3000 
4145A, Semiconductor Parameter Analyzer ..... $10,000 
41458, Parameter Analyzer ... . ............. $18,000 
4261A, LCR Meter, 120Hz·1 KHz . . . . ......... $1200 
4262A, LCR Meter . .. ..............•.... .. .. $2000 
42718, LCR Meter, 1MHz ... . .......•... , . . .. $1500 
4288, DC Ammeter w/Probe ....••• .. ••.••..... $200 
435A, Power Meter ......... ........ •. .. . .. ... $250 
4358, Power Meter ................ . •... • ..... $600 
4800A, Vector Impedance Meter . . . ... • . ..•.... . $800 
4815A, Vector Impedance Meter ............... $1000 
50058, Signature Analyzer ... . .. . . ... ........ . . $700 
5314A. Frequency Counter, 10Hz-100MHz . . . .. ... $200 
5315A, Universal Counter .......... . ........... $650 
53158, Universal Counter, DC·1 OOMHz ........... $300 
5316A, Universal Counter. DC·100MHz .....•..... $600 
5328A, Universal Counter, DC-1 OOMHz .... . • .. ... $225 
53288, Universal Counter . . . . . . . . ...•.... $1750 
5335A, OPT. 1CY20, Frequency Counter . ... . ..... $1450 
5334A, Universal Counter, opt. 050 . ...........• $1500 
5340A, Frequency Counter, 10Hz-18GHz .. . ...... $800 
5342A, Frequency Counter. 0.5-18GHz .......... $2250 
5345A, Universal Counter ... . .... . ............ $750 
541100, Color Digitizing Oscilloscope . ....... . .. $4500 
6002A, Opt. 01 , Power Supply, HP-18, 0-50VI0-10A . $800 
6114A, Precision Power Supply, 0-20V/0-2A ... . ... $550 
62278, Dual Power Supply, 0-25V/0-2A ..... . .... $600 
62608, DC Power Supply, 0-10V, 0-100A . .. ...... $350 
6284A (HAR.), Power Supply, 0-20V/0-3A ......... $125 
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 
80138, Pulse Generator, 1Hz-50MHz .. ... . . .. ... $750 
8165A/01/02, Signal Soun:e ....... . ......• . ... $2750 
83498 Amplifier, 2·20GHz ... . .. . ... . .. . ••. . .. $5000 
8350A, Sweep Oscillator Mainframe ...... .. .... $2400 
83540A, 2.0-8.4GHz RF Plug-in .. . ........•.... $2250 
835408, RF Plug-1n, 2.0-8.4GHz ................ $4750 
83545A, Oscillator Plug-in , 5.9·12.4GHz ... . ..... $4200 
835728/001-006, Oscillator Plug-in, 26.5-40GHz . $12,000 
8405A, Vector Voltmeter 1MHz·1GHz ............ $250 
84108, Network 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 ifier, 0.1-400MHz . .. .....•......... $300 
84478, Amplifier, 0.4·1.3GHz .....••..••.• , ..... $350 
8447C, Amplilier, 30-300MHz . .. . .. .... . . . ..... $300 
8505A, Network Analyzer .. .. . . .... . ..... . .... $2500 
853A, Display for Spectrum Analyzer Plug-in .... .. $2250 
65528, IF Section Plug-in . . . . . . . . ........ $600 
85528 & 85538, Spectrum Analyzer 

w/141T Mainframe . . .................... $1500 
65528 & 8555A, Spectrum Analyzer 

w/141T Mainframe . .. ..... . ...... . ......... $1800 
65548, RF Plug-1n , 500KHz·1250MHz ....... . .... $800 
8557AI182T, 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 
8614A, Signal Generator, 0.8·2.4GHz. . . $200 
86290A, RF Plug-in, 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, 10-520MHz . . ... . .... .. $650 
8660C/100, Synth. Signal Generator ... . . . ... . $1350 

86601A, RF Plug-in, .01MHz·110MHz .....•..... . $350 
866028, RF Plug-in, 1·1300MHz . • . . . . . . . .. $650 
86603A, RF Plug-in, 1-2600MHz ............. $1500 
8660C Opt. 100, Signal Generator, 1-1 300MHz 

w/866028 RF Plug-in & 86632A Mod. P1ug-1n .... $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 

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

TEKTRONIX 
1240/01/02, Logic Analyzer, 27 Channel ........ $1350 
465, Oscilloscope, 100MHz ...... .. ..... ... . . .. $400 
4658, Oscilloscope, 1 OOMHz . ... ... .•...• .... .. $550 
475, 200M Hz Oscilloscope . . ............•..... $650 
475A, 250MHz Oscilloscope . . . . . . . ........... $800 
494P, Programmable Spectrum Analyzer. 

10KHz-21GHz ................... .. ...... $13,500 
577 02, Curve Tracer w/177 Fixture ............ $1700 
5L4N, Spectrum Analyzer, .20Hz-100KHz ... .. .... $800 
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7815 ... $4500 
7654, Waveform Processing Oscilloscope . . . . . . .. $700 
7892A, Delaying Dual Time Base to SOOMHz .. .... $250 
7L12, Spectrum Analyzer, 0.1-1800MHz . . ....... $1800 
7L13, Spectrum Analyzer, 1 KHz·1 .8GHz . . . . . . .. $2250 
7L18, Spectrum Analyzer Plug·in, 1.5·18GHz 

Capable of 60GHz with Mixers ............... $3000 
AA5001 , Programmable Distortion Analyzer. .. . . .. $2000 
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 
R7613, Storage Oscilloscope Mainframe, 100MHz .. $300 
S-4, Sampling Head . . . . . . . . . . . . . . . . . . . . . . ... $200 
S-6, Sampling Head . . . . . . . . . . . . . . . . . . . . . ... . $275 
SC503, 10MHz Storage Oscilloscope Plug-in ...... $650 
SC504, 80MHz Oscilloscope Plug-in . . ......... . .. $650 
SC504, 80MHz Oscilloscope Plug-in ............. $500 
SG501 0, Programmable Oscillator ..... . ... . .... $1500 
TR503, Tracking Generatorfor492/4/5/6 ..... $1000 

MISCELLANEOUS 
Clarostat 240C, Decade Resistor . . . . . .. $100 
Datron 4200, AC Standard .... .. .. . ...... , .... $4250 
Eaton 20528, Amplifier, 100-512MHz . ..... . . . . . . $1000 
EH Resean:h 122, Pulse Generator .............. $350 
EH Resean:h 122A, Pulse Generator .. . ... ... .... $650 
EH Resean:h 129, Pulse Generator .... . ......... $750 
EH Resean:h 137, Pulse Generator ......... . .... $250 
ENI350l, Amplifier, 250KHz·105MHz, 50 Watt .... $2250 
ENI 406L, Amplifier, 150KHz·250MHz ........... . $800 
ENI 411 LA, Ampl~ier, 150KHz·300MHz, 10 Watt .. $1200 
Fluke 3350, DC Vottage Standard ............. . $1250 
Fluke 51008/05, Multifunction Calibrator .. ...... . $6000 
Fluke 51018103, Calibrator. ........ . $7500 
Fluke 5200A, AC Voltage Calibrator . . . .. $2000 
Fluke 5408, Transfer Standard ........... . .... $1200 
Fluke 752A, Relerence Divider .... . ............ $2850 
Fluke 8505A, 6.5 Digit Digital Mult1meter ... ..... . $1000 
Fluke 8506A. Digital Multimeter ............. . ... $1500 
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 Fitter ......... . ... . .. $1000 
Sorensen ORO 30-1, Power Supply, 30V-1A ... . ... $100 
Sorensen ORO 40-2, Power Supply, 40V-2A ....... $150 
Valhalla 27000, Calibration System ... . ... . ...... $8000 
Valhalla 2701 8, DC Calibrator. . . . . . . ........ $950 
Wavetek 166, Pulse Function Generator .. . ..... . $1200 
Wavetek 178, Automatic Synthesizer .. . ...... . .. $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 3000-200, Signal Generator ...... ... .... $900 
Wavetek 3001, Signal Generator 1-520MHz ... .. . $1000 
Wavetek 3006, Signal Generator, 

1KHz·520MHz .................. . . . . . .... . $1100 
Wavetek 801 , Pulse Generator, 5Hz-50MHz . . ..... $800 
Wavetek 802, Pulse Generator, 

5Hz-50MHz w/Detay . . . . . . . ................ $600 
Wavetek 907A, Signal Generator, 7·12.4GHz . . .... $850 
Wittron 560A, Scalar Network Analyzer .......... $1850 
Wittron 6609, Sweep Generator, 10-2000MHz ..... $4000 
Wilt ron 6659A, Sweep Generator, .01·26.5GHz .. $15,000 
Wiltron 67468-020, Synthesizer . . 01·20GHz ..... $20,000 

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

(818) 967-0846 · FAX (818) 967-1999 
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ABC ELECTRONICS 
(612)332-2378 FAX (612)332-8481 

HP 1725A 275 MHZ OSCILLOSCOPE $300.00 
HP 1722A 275 MHZ OSCILLOSCOPE $300.00 
TEK 453 50 MHZ OSCILLOSCOPE $250.00 
TEK 475 200 MHZ OSCILLOSCOPE $500.00 
TEK 485 350 MHZ OSCILLOSCOPE $600.00 
(485 IS ONLY GUARANTEED TO BE FUNCTIONAL) 
TEK 7104 1GHZO-SCOPE $2750.00 
(7104INCLUDES 7A29,7A29,7810,781.5) 
HP 5370B 100MHZ UNIVERSAL TIME- $1000.00 
INTERVAL COUNTER 

HP3435A 3.5DIGITMULTIMETER $150.00 
FLUKE 8520A 5.5 DIGIT MUL TIMETER $250.00 
WAVETEK 157 PROG.WAVEFORM- $400.00 
SYN'TiiESIZER 
WA VETEK 175 ARBITRARY WA VEFORM-$400.00 
GENERATOR 
HP 6259B 0-10VDC 0-SOA POWER SUPPLY $400.00 
LAMBDA LK352-0VFM ~VDC 0-15A- $400.00 
POWER SUPPLY 
LAMBDA LHI22FM 0-20VDC 0-5.7A • $130.00 
POWER SUPPLY 
LAMBDA LT801 0-7.5VDC 0-150A- $350.00 
POWER SUPPLY DIGITAL DISPLAY 
LAMBDA LES-F-03-0V 0-36VDC 0-24A $500.00 
POWER SUPPLY DIGITAL DISPLAY 
B&L STEREO ZOOM 5 WITH Sf AND $500.00 
NIKON SMZ-1 MICROSCOPE NEW $500.00 
FIBEROPTIC LIGIIT SOURCE FOR NEW $300.00 
A VEX SCOPE PROBE 100M HZ X1/XIO NEW $35.00 
artiER PROBES IN SfDCK $CALL 
TEK 7853 100 MHZ DUAL TIME BASE $ 75.00 
TEK 7B80 400 MHZ DELA YEO TIME BASE $100.00 
TEK 7885 400 MHZ DELAYING TIME BASE $125.00 
TEK 7892 500MHZ DELAYING TIME BASE $125.00 

TEK 7854 400MHZ SJ'ORAGE 0-SCOPE FRAME $500.00 
KEYBOARD FOR 7854 $250.00 
TEK 7844 400MHZ SJ'ORAGE 0-SCOPE FRAME $400.00 
TEK 7834 400MHZ SJ'ORAGE 0-SCOPE FRAME $400.00 
TEK 7633 IOOMHZ SJ'ORAGE 0-SCOPE FRAME $300.00 
TEK 7623 IOOMHZ SJ'ORAGE 0-SCOPE FRAME $300.00 
TEK 7403 60 MHZO-SCOPE FRAME $150.00 
TEK 7603 100 MHZ 0-SCOPE FRAME $150.00 
TEK n04 150 MHZ 0-SCOPE FRAME $150.00 
TEK n04A 250 MHZ 0-SCOPE FRAME $200.00 
TEK 7S11 SAMPLING PLUG IN $250.00 
TEK 7S12 SAMPLING PLUG IN $375.00 
TEK 7S14 SAMPLING PLUG IN $500.00 
TEK 7f11 SAMPLING TIME BASE PLUG IN $250.00 
TEK S1 SAMPLING HEAD $200.00 
TEK S2 SAMPLING HEAD $250.00 
TEK S3 SAMPLING HEAD $250.00 
TEK 7Dll DIGITAL DELAY UNIT $75.00 
TEK 7D13 DMM PLUG IN $ 50.00 
HP 432N8478B POWER METER (THE 8478B- $500.00 
IS MADE BY PRO HARRIS AND IS NEW) 
HP 432A/478 POWER METER $350.00 
HP 651A TESf OSCILLATOR $150.00 
HP 651B TESf OSCILLATOR $200.00 
HP 331A DISTI'JRTION ANALYZER $100.00 
HP 332A DISTORTION ANALYZER $125.00 
HP 333A DISTORTION ANALYZER $200.00 
HP 334A DISI'ORTION ANALYZER $275.00 
TEK 7A18 75MHZ DUAL TRACE PLUG IN $ 50.00 
TEK 7A24 400 MHZ DUAL TRACE PLUG IN $200.00 
TEK 7A26 200 MHZ DUAL TRACE PLUG IN $ 75.00 
TEK 7A19 600 MHZ SINGLE TRACE PLUG IN $150.00 
TEK 7D15 UNIVERSAL TIMER COUNTER $100.00 
TEKAM501 OPERATIONAL AMP $ 50.00 

30 DAY WARRANTY ON ALL EQUIPMENT EXCEPT TEK 485 
OFFERS LIMITED TO QUANTITIES ON HAND. PLEASECALL 
FOR SHIPPING COST. WE ACCEPT VISA AND MASTERCARD. 
MN. RESIDENTS PLEASE ADD 7% SALES TAX. 
ABC ELECTRONICS 315 7TH AVE. N. MINNEAPOLIS MN. 55401 

Write In 27 on Reader Service Card. 

Write In 39 on Reader Service Card. 

ATTENTION HAMS who want inexpensive 
way to go high-tech computer assisted 
operation: Offering compact station 
assembly of components on a "RTTY 
RADIO" desk (4 shelves), Commodore 64 
keyboard, 17' color monitor (model 1702) 
1541 disk drive with fan, dot matrix printer 
(Epson-comrex) w/extra ribbons, fanfold 
paper; HD pwr. supply, all cables, all oper­
ating manuals, word processor, spread 
sheet and other software. $125 OBO. 909-
244-1132. ' 

PROGRAMMABLE COUNTER. Works 
with ANY VFO rig! Get a digital display for 
your rig, 1OOHz resolution. You can read 
the tuned frequency directly, no need to 
calculate offsets. 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 . 

FACTORY BOXED. NEW, Struthers in­
line. RF directional wattmeter (502-120-
G1) uses 3 plug-in elements included with 
manual. Operates from 0 to 5,000 watts at 
frequencies 2-1000 MHz. Factory new. 
Carrying/storage case w/rubberized inserts 
also included, $200, free shipping 
CONUS. Limited quantities. PSITECH 
PLUS, (WA1HFN), 531 Gordon Ct. Room 
A, Benicia, CA 94510. 707-745-4804, Fax 
707-747-5277. 



EPROM+ TilE ORIGINAL PARALLEL PORT 
PROGRAMMING SYSTEM! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

EPROMS (UV & FI..AS/1) (24, 28, 32, 40* PIN PLUS 27C, 29C, 2RF & 29F) 
1702' .27U~.TMS2716* ).716,32,32A,64,64A,128,128A.256,512,513,011,0 I 0,101 
1001,1000,1024.210,020.2001,220,2048,4001,040,080.240,4096,2516,32,64 ,6R764 
EEPRQMSAND N}!RAMS (18,24 &28 PIN PLUS CXXX) X2210,2212 
2804,2816, 2816A, 2817,2864,2865, 28C256, 28COIO. DS12XX 
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX) ERI400,MSR657, 2401,02 
04,08,16,32,44,64,65, 59CII, BOOIIA, 8572,112,92, 9306,46,56,66, 16811,16911 
BIPOLAR PRQMS* (16 TIIROUGH 24 PIN) 74SXXX, 82SXXX FAMILY 
MKROCONTBOLLERS*(UV, EE AND FLASII) 8741,42,4R,4RH,49,49H 
8751,R7C51 ,52,8iC5.XXX,87C75X,89C51.52,89C 1051,2051,68705,68HC705 
68HC7111l9, PICI6C54,55,56,57,5~,61,64,620,621,622, 71, 74,R4,1MS7742 
*ADAPTER REQUffiED ·DIAGRAMS INCLUDED IN MANUAL 

$289 • S(WJ"WARE- R•:AD, n:RU"Y, PROGRAM, COI'Y, DISK Fit.•: tO AU 
& SA V·~ CIUcCKSUM, •-uLL SCRE.:N BUI<FER I~UITOR W/20 CMOS 

• RK'\IJS INTEL n•:x, MOTOROLA S·RECORO ANIJ DJNARY .-JLES 
• ··Mn-MOST DEVICES I'ROGRAM IN UNDER 20 SECONDS 
• RUGG.:IJ (9"XII"X3") I'ORTABLE ENCI.OSUR•: WfCARRY HANnu; ADD SS.OO SHIPPING 
• MAIH: IN THE USA· 30 DAY MONEY BACK GUARANTEE 
• svsn:M JNCI.UIJES: PROGRAMMING UNIT, PRINH:n MANUAL VISA /s:;~ ~~~CARD 

I'RINH:R I'ORT CAIILE,I'OWER I'ACK AND SOFTWAR•: 

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

MOTOROLA AND GE Radios: Lowband 
Micor, 1 OOW, twin receiver , 16 ch. 
w/access, $75; hiband Micor, 100W, 8 ch., 
w/access, $75; lowband Moxy, 2 ch., 5CN, 
$50; hi band Syntor, 1 OOW, 64 ch., w/8 ch. 
head, programmed, w/access, $250; 
hiband Mitrek, 1 OOW, 4 ch., w/access, 
$100; hiband RCA repeater, 40W, w/audio 
panel, meter panel, $200; hiband GE 
Mastr II, 100W, w/access, $100; hiband 
GE Execll, 40W, $50; UHF GE Execll, 
40W, $75; lowband radios are hisplit (42-
55 MHz), hiband radios are midsplit, too 
many other radios to list. Call for further 
info. J&H Comm., 916-334-8473. 

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

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

CATALOG. CHOKES, inductors, ferrite, 
powdered iron cores, components, semi­
conductors, more. Two stamps. Johnson 
Shop Products, Box 2843, Cupertino, CA 
95015. 

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

SPECTRUM ANALYZER, HP 140S with 
HP 8552A and HP 8553L (11 OMHz). 
Thoroughly tested EXCELLENT, $950. 
VECTORSCOPE, Tek 520A in excellent 
condition, $800. HP 41 OC, very good con­
dition, but no AC probe, $95. Joe, 214-
530-0077 after 8pm Central. 

2 METER Ramsey amplifier 2W in 35W 
out. Still in box. $65 plus UPS. Call 419-
784-4349, KA8SMR. 

HAM LICENSE PLATE KEY TAGS. Call 
sign engraved. All states available $4 
each, includes S&H. Geniac Technologies, 
Inc., 8105 NW 33rd Street, Miami FL 
33122. Attn: Key Tags. Phone; 305-599-
7384. 

GMRS-UHF Communication to 50 watts 
with no test license. Great new way to 
keep in touch with non-ham family mem­
bers. 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. 

THE ART BATTERY CHA R for 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V @ 
1 amp. This kit is 1 00% complete, includ­
ing a custom-made, pre-punched, painted 
and lettered enclosure. For the kit order 
#150-KIT at $59.95. For an assembled 
and tested unit, order #150-ASY at $79.95. 
CA residents add 7.75% sales tax. Add $5 
per unit shipping. MCNISA accepted. A&A 
Engineering , 2521 W . La Palma #K, 
Anaheim, CA 92801. 714-952-2114, FAX 
714-952-3280. 

HF AMP SUNAIR ELEC . LPA 1900A, 
4CX1500, 1.5 to 30MHz $750, power sup­
ply $100. Bob, 415-332-3905, FAX 415-
332-1305, POB 1081, Sausalito , CA 
94966. 
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CLOCK KITS! Large 2.5" LED clock, fasci­
nating binary clock, others. FREE CATA­
LOG! Whiterook Products, 309 South 
Brookshire, Ventura, CA 93003-4413. 805-
339-0702. 

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. 

SCOPE TRACES analyzed . Animated 
interactive program demonstrates modulat­
ed RF traces. Bonus: RF power measure­
ment explained. By Rod Gray, electronics 
instructor. Both programs for $9.75. DOS, 
state disk format. Rod Gray, Box 924, 
Belchertown, MA 01007. 

MFJ259 ANALYZER. New, unused. $125. 
Box 33063, Phoenix, AZ 85067. 

VACUUM VARIABLES and vacuum 
relays bought and sold. Best prices. SASE 
for list. Bond, 221 Greencrest, Marietta, 
GA 30068-3825. 
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.._ ___ N ... 20877 

Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 

UG-218/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 (Teflon, PVC 11A) 
Certified CO Flexi 4XL811 A (Flexible 9913) 

New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 .. ... . 701ft 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 Mafe 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 42 on Reader Service Card. 

~ I 
._, Supports A and E Series HC11 'a. 
_., Single 5 Volt Supply Operation. 
~ 32K x 8 On-Board RAM. 

~ ~ 9.8304 MHz Crystel Oscillator. 
S:: ~ Serial Host/ Reload Port. 

~ 
_.. Supports AU. HC1 1 Oper&ting Modes. 
_.. Designed for easy Boal"'d-Stacking. e -t> Full Reset/Power Suppty Management. < 

1 

_.. Tiny 2 .5 by 3.5 •nch footpnnt. 

~ = ~s~ ~~~bo~:=Jn~~~~.' 
$119 ~~~ 

o o ~·u-:-T~ 
M•croSystems, Inc. Smgle Ptece Pnce • 

~ FAST 9 .83 Mhz Operation. 
~ RS--232 Host Interface . 
...,.. 32K RAM - 32K EPROM. 
-41> Trlmmabla Crystal Oscillator . 
...,.. Configurable Anetog Input Butfere. 
~ Buffer-ad and Opbcelly Coupled 1/0. 
~ S.ngla Supply- Local Power Regulation. 
.... Full Reset/Power Supply Management. 
..... Battery Backup the RAM or Entire Board. 
.... Bnnked Memory Log1c allows up to 2Meg 
.... Four Pre-Decoded Chip-Salacta Available . 
.... Buffalo Monitor Supplied on EPROM. 
.... BASC1 1 and Real-Time Kernel Available. 

~ 
(203) 669-040 I 

$159 ~~!'! o611'-'-Tu. 

3 Marine A venue 
Clinton, cr 06413 

fax (203) 669-2838 

Write In 28 on Reader Service Card. 9 



f it A problem with RTCs is that 
and Counter e .1 they generally provide 

(C':"5( tamp b e a wisb list a mt e their data in their data 
~users av ADCS DACs, more pro- as binary-coded 
want displays, ' rking keypads, decimal (BCD) dig­

long. They ore variables. netwo d f~ster serial its of four bits each. 
ram memory t 11? RF and infrare t (In BCD, each four 

g tor drivers, Wireless ts and on, and on • • t bits used represent 
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commun ~h one tblng tbat more
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tbe world decimal digits, rather 
But e than anything n than 0-15 as in pure binary. 

want more ... al•time clock~ The idea is to make it simpler to 
is a re display the data in human-readable 

Crystal-Controlled Oscillator 
Is Heartbeat of 60-hour Timer 

Precision Countdown Timer and 
Part 2 of an Introduction to BASIC 

I'm not going to give it to you - Instead, I'll show 
you a technique for implementing precise time­
keeping without the overhead of a real-time 

clock. I'll start by explaining why typical real-time 
clocks are not particularly Stamp-friendly peripher­
als, then encourage you to abandon human time­
keeping conventions, and finally give you a preview 
of a new BS2 carrier board that will include a con­
ventional clock chip and more. 

In our BASIC-for-beginners department, I'll dis­
cuss programs as lists of things to do. 

Clock Watching 

form.) 
As BCD digits, the date and time might look 

like this: 
95/11/13/1/15/04/31 

meaning, "1995, 11th month, 13th day, day 1 of 
the week (Monday), 15 hours, 4 minutes, 31 sec­
onds." 

In the original PBASIC (BS 1 flavor) there are 
no four-bit variables, so the 13 digits of RTC data 
would take 13 bytes- virtually all of the Stamp's 
variable storage. Even if a program converted the 
data from BCD to binary as it came in, it's still a lot 
of data. And don't forget that our traditional timing 
units don't follow normal rules of math - quick, 
add 16 hours 44 minutes to 3 days 10 hours and 52 
minutes. See what I mean? 

In microcontroller designs, it makes sense to 
look at what the controller really needs to do with 
the timing data, rather than trying to bend human 
time-keeping conven-
tions to fit. For exam-
ple, do you need the Counterfeit or 
time of day to the near- BS1 Stamp 

aw~ ~l}J®~aa@lflJa @lflJ 

r&!J~D~ ~~·lMfi®j@~~ 
[J{Jilooa~~ [ifil)@ 1!fup~ 

appropriate units. (Remember the NASA and mili­
tary habit of reporting time relative to a reference 
mark, like "T minus 59 seconds" or "X-hour plus 18 
hours.") 

Even if you do need to keep time in human­
readable form in order to display it, it may still be 
simpler to use a timebase and a little math. That's 
what our knob-driven countdown timer does. 

Countdown Timer 

The countdown timer application shown in 
Figure 1 and Usting I can be set to turn on an out­
put after an interval ranging from 1 second to 59 
hours, 59 minutes and 59 seconds with 1-second 
precision. It has a user-friendly interface consisting 
of a twist-knob for setting the timing, and an LCD to 
show the time set or current state of the countdown. 

Its accuracy as tested was within ± 1 second per 
24-hour period. This could probably be improved 
by trimming the values of the ground capacitors on 
the crystal, but it's respectable nonetheless. If you 
don't like to fiddle with discrete components, you 
may substitute the canned oscillator shown on the 
schematic. These guys cost a couple of bucks, and 
draw more current, but are factory tuned for better 
than 1 00-parts-per-million accuracy. Hmmm . . . 
that's a worst-case error of more than 8 seconds in 
a 24-hour period, so our homebrew version 
checked out better. Food for thought. 

+5V 

Schematic diagram of the 60-
hour timer. Timing Intervals can 
be set with one-second preciSion 

using a rotary dial. 
--~ ......... 

Rotary Encoder 
(Digi-Key GH6102) 

Many applications need to know the current 
time of day, day of the week, time elapsed since an 
event, etc. Unfortunately, PBASIC's built-in timing 
functions aren't up to the job. They are designed to 
make or measure pulses or pauses, then continue 
the program. In other words, PBASIC doesn't pro­
vide a background clock like the one in your PC. 

est minute? Break the 
day into one-minute 
units of 0 to 1339, with 
0 being midnight, 720 
being noon, etc. 

33k 
(all) 

pin 2 ------1--1--1----,-,.....u;---, Pins 2 and 3 of the 
encoder are a 
momentary-contact 
switch. Pushing the 
encoder knob in closes 
this switch. Some users want to overcome this limitation by 

brute force; "Just tell me how many microseconds 
each instruction takes, and I'll figure it out from 
there." Tain't that simple. Aside from the fact that 
no one has compiled a list of PBASIC instructions 
and the time they take, all of the math functions 
take varying amounts of time depending on the 
numbers involved in the calculation. Add the rela­
tive inaccuracy of the built-in ceramic resonator (±1 
percent) and you'll conclude that this approach is 
hopeless. 

A bit more reasonable is the idea of connecting 
a real-time-clock (RTC) chip to the Stamp. If you're 
not familiar with these guys, they're sort of a pock­
et watch for computers. A low-power oscillator and 
some digital logic keep track of the current calen­
dar date, day of the week, hour, minute, and sec-
ond. · 
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Need to collect 
data at intervals of 
eight hours? Record 
the starting time/ date 
and use the eight-hour 
offset between samples 
as an implicit time tag. 
That is, if the first sam-
ple is taken at the start 
time, the second is 8 
hours later; the third at 
16; the fourth at 24 ... 

Need to record the 
time and date that 
some event occurred? 
Again, record the start 
time and tag each 
event with an offset in 

pin 7 ------1--1----<f>------'--::-l 

pin 6 ------1--------=--:-14 

pinS 

+5 

16 

3 4060 
pin 1 ----'-i counter/ 

2 Hz oscillator 

11 

r--------------._y+5 
....... 

pinO ---t : .... s...: t.:= 

'-----------1 Backpack-equipped LCD module 



• Program: ROT_TIME.BAS (Timer with rotary-encoder Interface) 
' This program implements a 60-hour countdown timer with a user-friendly 
' rotary-encoder (twist-knob) interface and LCD Serial Backpack display. 
' When first powered up, the display shows "00:00:00" and waits for 

· ' the user to twist the knob to set the hours. Clockwise increases the 
' setting, counter-clockwise reduces it. When the hours are set, the 
' user pushes the knob in to set the minutes and seconds in the same 
' way. Once the seconds are set, pushing the knob in one more time 
' starts the timer. The display counts down to zero, then turns on the 
'output. 

' This application relies on an external timer as an accurate source of 
' 2-Hz 'ticks.' Typical accuracy is within 2-3 seconds over the maximum 
'timing period of 59:59:59 (almost 60 hours). Another interesting 
' feature of the application is its control of the rotary-encoder power 
' supply. Since the encoder's LEOs draw almost 20 rnA of current, the 
' program shuts them off when they're not needed and thereby conserves 
' battery power. 

' Variables and constants. 

SYMBOL old = bO 
SYMBOL new = b 1 
SYMBOL directn = bitO 
SYMBOL count = b2 
SYMBOL hours = b3 
SYMBOL minutes = b4 
SYMBOL seconds = b5 
SYMBOL temp = b6 
SYMBOL pmPos = b7 
SYMBOL btn = b8 
SYMBOL case = b9 
SYMBOL out_pin = 3 
SYMBOL encoder = 2 
SYMBOL I = 254 
SYMBOL cis = 1 

' Previous bit pattern of rotary encoder. 
' Current " " " " " 
' Direction of knob rotation. 
' Number dialed in by encoder. 
' Timer hours setting. 
' Timer minutes setting. 
' Timer seconds setting. 
' Temporary variable used by display routine. 
' Printing position on LCD screen. 
' Workspace variable for Button command. 
' Offset for Branch command. 
' Output pin controlled by timer. 
' Power to rotary encoder LEOs. 
' LCD Backpack in&truction prefix (see note). 
' LCD Backpack clear-screen instruction. 

' NOTE: This program is written for the rev3A Backpack firmware, 
' which uses an instruction prefiX, rather than a toggle. The new 
' firmware makes this latest Backpack "reset proof" since the 
' controller can always put the LCD into a known state by clearing 

· 'the screen (and optionally also turning the cursor on/off). 

' Main Program Start 
'============================ 
Begin: 
low out_pin 
high encoder 
pause 1000 
serout O,n2400,(l,cls) 
let new = pins & $CO 
let prnPos = 132 
gosub Display 

'Turn off the output pin. 
' Turn on power to encoder LEOs. 
' Wait a sec for LCD initialization. 
' Clear the LCD screen. 
' Get initial state of encoder pins. 
'Set print position to 4 (128+4). 
' Put Os on the display. 

' User Setup of Time Duration 
'============================ 
Setup: 
gosub rotary 
serout O,n2400,(1,prnPos) 
gosub showDigs 
button 5,0,255,0,btn,l,pushed 

goto Setup 

' Check the knob. 
' Position cursor on the display. 
' Display digits. 
' Check for knob push on pin 5. 
'Loop. 

' If the knob is pushed in, causing a low on pin 5, the program 
' jumps from setup to here. It checks the current printing position 
' to determine whether the user has been setting hours, minutes, or 
' seconds and determine what to do next. 
pushed: 
let case = prnPos-132/3 ' Convert position to 0-2. 
branch case,(setHours,setMins,setSecs) ' Branch based on 0-2). 

setH ours: 
let hours = count 
goto continue 

setMins: 
let minutes = count 
goto continue 

setSecs: 
let seconds = count 
goto runTimer 

continue: 

' Put the count into hours. 
' Continue setting timer. 

' Put the count into minutes. 
' Continue setting timer. 

' Put the count into seconds. 
' And start the countdown. 

let count= 0 
let pmPos = pmPos+3 

goto Setup 

' Timing Countdown 

' Continue: clear count for next. 
' Move to next screen position. 
' Get more input from user. 

' ============================ 
run Timer: 
let old= 0 
low encoder 

' Initialize "old" to track ticks from timer. 
' Tum off the encoder. 

' This code counts changes in state from the external timer. Every 
' fourth change (transition from 0-1 or 1.0) of the 2-Hz clock means 
' that a second has passed. When that happens, the program subtracts 
' 1 from the seconds, minutes, and hours. 
Do Timing: 
if pin 1 = bitO then Do Timing 
let old = old + 1 
let new = old & %11 
if new <> 3 then Do Timing 
let seconds = seconds - 1 
if seconds <> 255 then update 
let seconds = 59 
let minutes = minutes -1 
if minutes <> 255 then update 
let minutes = 59 
let hours = hours - 1 

update: 
gosub Display 

check: 
if hours<> 0 then Do Timing 
if minutes<> 0 then Do Timing 
if seconds <> 0 then Do Timing 
high out_pin 

hold: goto hold 

' Subroutines 

' No change'? Loop. 
' Changed: increment old. 
' Look at bottom two bits of old. 
'Loop is not 3 (4th count, 0,1,2,3). 
' Fourth count: decrement seconds. 
' If not underflow (-1 = 255), update. 
' Underflow: wrap around to 59 seconds. 
' Seconds underflowed: borrow 1 from mins. 
' If not underflow (-1 = 255), update. 
' Underflow: wrap to 59 minutes. 
' Minutes underflowed: borrow 1 from hours. 

' Display new hours/mins/secs. 

' If not 00:00:00, continue timing. 

' Time's up: tum on the output. 
' Endless loop: reset to start again. 

' Check the rotary encoder. If it has moved, determine direction and 
' adjust the value of the variable "count" accordingly. 
rotary: 
let old = new & $CO 

again: 
let new = pins & $CO 
if new = old then done 
let directn = bit6 " bit 15 
if directn = 1 then CW 
let count = count - 1 
if count <> 255 then skip 
let count = 59 

skip: 
return 

CW: 
let count = count + 1 
if count <> 60 then done 
let count= 0 

done: 
return 

' Make old = top two bits of new. 

' Make new = top two bits of pins. 
' No change'? Done. 
' Change: determine direction. 
' Clockwise: goto routine below. 
' Counterclockwise: decrement count. 
' If count < 0, then count = 59. 

' Return to main program. 

' Clockwise: increment count. 
' If count = 60, wrap around to 0. 

' Return to main program. 

' Display the hour:minute:second digits on the LCD screen. 
Display: 
serout O,n2400,(1,132) 
let count = hours 
gosub showDigs 
serout O,n2400,(":") 
let count = minutes 
gosub showDigs 
serout O,n2400,(":") 
let count = seconds 
gosub showDigs 

return 

' Start at hours position. 
' Show hours digits. 

'Colon. 
' Now minutes. 

'Colon. 
' Now seconds. 

' Return to main program. 

' Display the two-digit value stored in count on the LCD. 
showDigs: 
let temp= count/10 
serout O,n2400,(#temp) 
let temp= count/ /10 
serout O,n2400,(#temp) 

return 

' Get the tens-place digit. 
' Put it on the display. 
' Get the ones-place digit. 
' Put it on the display. 
' Return to main program. 
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•••• '!he copntdown .; timer could readily be 
chi:i(l~ed ifltp ,~ .duration timer by moving the 
instructions high out_pin to the beginning of the 
tirriing cycle and high out_pin to the end. The out­
put would tur:o on when the timer started, and off 
wh~m it finished. ' 

' You could also substitute some other time base 
for the 4060 and 32,768-Hz crystal. For example, 
you might divide the 60-Hz powerline freqpency by 
10 or 100 with a digital counter to get manageable 
6- or 0.6-Hz (50 pulse/minute) pulses. The power­
line frequency is tightly controlled, so it's a decent 
timebase ...:.·· motorized electric clocks are directly 
synchronizedlo the 60-Hz coming out of the wall. 

BASIC for Beginners 

Last month, I announced this new section; this 
month, we'll get started learning the fundamentals 
of BASIC programo¥ng as tJ;tey apply to the 
Stamp and Counterfeit. I plan to start at the very 
beginning by examining what a program is. 

In its simplest form, a program is nothing more 
than a to-do .. list for a spmputer. ln the case of the 
Stamp, suppose you wanted to turn on a light, wait 
one second, then tum on another light. We'll 
ass\Jme that the lights are low-current LEOs con­
nected to pins 0 and 1 such that they're on when 
the pins are high (putting out +5 volts). The to-do 
list would read: 

high 0 ' Turn on first light. 
pause 1000 'Wait 1000 milliseconds (1 sec). 
high 1 ' Turn on second light. 

Just like a to-do list, you can accomplish a lot 
by just figuring out a sequence of actions for the 
Stamp to perform, then converting that list into a 
program, 

The Pocket Pro 

For more information on the BASIC Stamp, contact: 
Parallax, Inc. 

3805 Atherton Road, #1 02, Rocklin, CA 95765 
(916) 624-8333 

FAX (916) 624-8003 • BBS 916-624-7101 
E-Mail info@parallaxinc.com 

------------------Send questions, suggestions, or requests for 
future St~mp Applications to: 

Scott Edward s Electronics 
964 Cactus Wren Lane, Sierra Vista, AZ 85635 

(520) 459-4802 
FAX (520) 459·0623 

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

To-do lists have a couple of weaknesses and 
straight-line programs that imitate them and share 
these limitations: They don't express repeated 
actions, and they don't adapt to changing condi­
tions. 

For example, a to-do list procedure for my mail­
order business might read: 

• Answer phone. 
• Get name of product ordered. 
• Get credit-card data and shipping address. 
• Hang up phone. 

This procedure is terribly flawed. What if the 
call isn't an order, but a supplier, or a tech-support 
question? lf it is an order, what if the customer 
wants more than one item? What if the credit-card 
and shipping information is already on file? 

Scott offers 
Stamp-related kits, including: 

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 BSl 
Stamps) is $69.00 and includes a 150-page man­
ual, downloading cable kit, Parallax software, and 
one Counterfeit controller kit. 

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. 

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. 

This is the kind of thinking that goes into pro­
gramming - identifying decisions that must be 
made and working out responses for all of the pos­
sibilities. An improved mail-order program might 
begin: 

• Answer phone. 
• Get caller's request. 
• If request is "order" then process order. 
•If request is "info" then tech support ... and so 

on. The person answering the phone gets a piece of 
information - the caller's request -that leads to a 
decision about which other to-do list to use. 

The BASIC programming language lets you 
instruct a computer to make such simple IF /THEN 
decisions and act on them. Next time, we're going 
to write a few short programs that give IF/THEN a 
workout. NV 

I #10 HAM GEAR FOR SALE cont. 

CUNARD ASSOCIATES 
R D 6 Box 104, BEDFORD, PA 15522 
TEL I FAX 814 623 7000 

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. 

THE POIIVEFI PFIO 

IF YOU NEED NEW BAITERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PrTCH EM' ............ SEND THEM TO US FOR REBUILDING I 

• WE INSTALL NEW NI.CAD B.o\TTERIES INTO YOUR ORIGINAL CASE 
• WE IMPROVE CAPACfTY TO BETTER THAN ORIGINAL 
' WE FIX WHo\ T CANT BE FO!.WD. (OR I\FFORDED) 
• WE PRO\i1DE QUICK SER'IIICE I EX'TENDED UFt:: FOR OLDER EQUIPMENT 
• .W: PROVIDE FREE QUOTES. I FREE REnJRN IF OUOTE IS REFUSED. 
• WE PROPERI. Y DISPOSE OF YOUR OLD Clill.S BY RECYCWX3. 
fil' M' GIVEYOI.JA 12MO.VTHWARRNJTY. 
• WE MI.L GE HERE !MIEN YOU NEED US I 10 YEARS IN THIS BUSINESS. 
• ~SAVE YOU- MON£ Y - IIIII 

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. Only $129.95 

• flO JOB IS TOO URGE: OR TOO SMALL ....... WE OFFER VOWME DISCOUNTS ___ -· . ---
70 UIW ENFORCEMeNT /COMPANIES I FIRE: DE:PMWIEf/TS I UMVERSmES i ALL MAKES i 

FOR MORE INlORMA nON ABOt.JT YOUR PAAncuLAR NEEDS. WE cAN BE CONTACrED ! & MODELS 1 

VIAPHONEORFAXAT(814)5ZH{J()(}ORVIAE·MAIL 10: ZloPPSI@AOI...COM '----- - -­
OR SEND YOUR PACKS FOfl QUOTATION VIA UPS OR PRIORITY MAIL 70 ADDRESS ABOVE 

GENERAL ELECTRIC S T A N 0 A R D BENDIX KING 
MPD!PLS -MPRIMPSIMPX CNB111tHWA110 $29.95 KR105/LAA1 25 $34.95 
19A70lB50P(1200rnAH) S34.95 CNB120/HWA120 $34.95 KENWOOD 
19A704H60P(1BOOrnAH) S 39.95 CNB121/152.1153 $39.95 ·PB21 KNB3 S 29.95 
PL1 9D429763G1'3 S34.95 U N / DEN PB21/21H $ 14.05 
PL19D429777G1 '3 $39.95 APX650 $ 34.95 PB25/HI26 $24.95 

MOTOROLA Af'X1200 $ 39.95 YAESU 

MORSE CODE Computer Interfaces 
$49.95 with CW filter $79.95 plus $3 ship­
ping. IBM ham license study programs $1 0 
ppd. Over 700 IBM shareware collections 
(no adults) $2.95 each ppd. Quantity dis· 
counts. Free ham and IBM shareware cat· 
alog . Dynamic Electronics, Box 896, 
Hartselle, AL 35640. 205-773-2758, FAX 
205-773-7295. 

Same Name, Address & Phone Number for 13 Years .••••• 
Now isn't that Amazing 7 

lntronics, Inc. 
Box 13723/612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422-2094 

Add $4.75 COD 
Add $4.00 Shipping 
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P200IHT600/MTIOOO BPl00/200/205 $ 19.95 FNB3/4//12127 $ 32.95 
NTN5521/4585/4824/54 14 $ 37 95 I C 0 M FNB1 1!14/26 $ 32.95 

M I 0 LA N D BP21 BP3 /BP22 S 18.95 FNB17/25 S 23.95 
70-806/70-811 $27 .95 BP5/BP23/24 S24.95 COMPUTERS 
70-BIO I B16/B191821 $39.95 BP7/ CM71 BPS S 34.95 SEND PACK FOR QUOTE 

BATTERY . REBUILD SERVICE 
MANY OTH£AS AVAILABLE WAITE OA CALL 

IS.dl FREE CATALOG ~ 
ADD~ ~.50 :>diPPING & Ht,NDLING PER ORDER ~ 

Write In 30 on Reader Service Card . 
' 

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

MIRAGE 106 220MHz amplifier, 10W in 
60W out, new, $135. 2-meter receiver, 
self-contained, MC3362 kit circuit. $50. 
L.C. Pochop, W6LBH, phone 909-986-
6843. 



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

IG~Jt 1 Wire Smart Board Available 
CF- Series 
1 Wire Smart Board Available 

WANTED: COLLINS KWMZA 312B5, 
30L 1, 3081, S-line. Also parts radios. 
Schaaf, 614-383-6767, ext. 114. 

BATTERY PACKS for all portable radios, 
ham, marine, commercial, scanners, cell 
phones, laptops, camcorders, etc. New 
higher capacity, low prices. Call Mr. Nicad. 
608-831-3443. 

15KV CERAMIC Capacitors! 1 OOpf, 50pf, 
25pf. Silver Electrodes. Great for antenna 
traps. New, 4 of each value $21 postpaid. 
A. Williams, Box 201, East Flat Rock, NC 
28726. 

.--:::4111J, -~IP""-~-"~:;ff}:;~ 
THE ELECTRONIC EXPERIMENTER'S 
JOURNAL. It's part catalog, part maga­
zine, part data book. Kits, plans, schemat­
ics, computers, 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. 

SMA RIGHT angle flange mount jack 
receptacles 1 ,500 available and 600 right 
angle gold clamp jacks. $3/$3.50 ea. 
respectively or lot offer. Tom, 319-659-
5692 eves. 

ELMAC AF67 $65, AF68 $95, Video 
Cipher 21 DOE remote included $125, 
Alinco ALM 203T two meter talkie extra 
new battery, charger $85, Gonset super 6 
converter $45, Realistic DX400 $45, Radio 
Shack SR201 0 satellite receiver with 
remote $50. All + shipping. W9SET, 312-
233-0835. 

RACAL RA-6790GM receiver filters, 
boards, and parts. Write or call with needs. 
Bon, 221 Greencrest, Marietta, GA 30068-
3825. 770-973-6251 before 9pm Eastern. 

RIGHT ANGLE SMA. STAINLESS. These 
are $30 + AMPHENOL 901-9219-ASF 
adapters. New, in packages, 4 for $15. 
Postpaid. TURCOTRONIX, 1000 E. 14th, 
Suite 429A, Plano, TX 75074. 

Try a classified adin Nuts & 
Volts. They're inexpensive and 

they work! Details on page 144. 

HAM GEAR 
WANTED 20 

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. 
Caii1-800-4-MEMORY now! Voice/FAX. 

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

WANTED: A copy of the book , 
"Introduction to and Operation of AMTOR," 
which goes with the Kantronics UTU oper­
ator's manual. NOIHM, 507-537-1946, or 
Call book. 

WANTED! UHF Motorola Micor repeater & 
duplexer. 450MHz split, clean, working. 
Prefer 75 watts or better. For ham radio 
club. 310-549-5520. 

WANTED: ARCS original manuals and 
receivers. John Broussard, 312 Guilbeau, 
Breaux Bridge, LA 70517. 

CB - SCANNERS 
30 

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

SECRET CB Books 1-29, $10 ea; Sams 
Books $15 ea; RCI 2950-2970 service 
manual, $10. Call for free catalog of other 
goodies, 1-800-536-0109. 

MOBILE BEAM PLANS tested & proven 
in competition, 2 -4 el, easily accessible 
parts. Send SASE and $15 cash or money 
order payable to H. Halbert, PO Box 
11202, Orlando, FL 32803-1202. 

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 channels, improving opera­
tion, antennas, and MORE! $36 .45 . 
VISA/MC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

EL PASO, TX scanning directory. Over 
150 frequencies including police, border 
patrol, cellular. Send check or money order 
for $7.95 to: Allen Beal, 24301 County 
Road 18.4, Trinidad, CO 81082. 

CB TUNE-UP MANUAL MASTER EDI­
TION VOL. 7. Provides specific model 
instructions for channel modifications, clar­
ifier conversion, peaking, repair tips, power 
modifications, 500+ microphone wirings. 
EAGLE 2000, EAGLE 5000, RCI2980, 
RCI2990, GALAXY DX33HML, DX44V, 
DX55V, DX99V, DX77HML, DX88HL, 
COBRA 148FGTL, UNIDEN GRANT and 
more . FULLY ILLUSTRATED. 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. 

SCANNER HACKERS BIBLE Vol. 2. 110+ 
modifications for Kenwood, lcom, others & 
scanning software. NO duplications from 
Volume 1! Specify 1.2 or 1.44MB. $36.45. 
VISA/MC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

bench manual beyond everything 
ever prinled on scanner mods. Bill 
is a perfectionist who will help you 
convert your scanner inlo precisely 
what you've always wanted! 

May 1995 
244 pages, large format, $29.95. 

Cheek's Scanner Modification Handbooks 
Vol1 : 160 pgs. Vol2: 220 pgs, both large 
forma & $19.95. Best Sellers tor years! 
~~.W-.tiW~- .~1':~ -~ 

M~ A~ ESSENTIAIJ 

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

"'§Cimen&S"eaet~Frequendes 
Henry Eisenson's best se11er. Novice to 
pro, it's MUST reading,. Highly praised 
by the experts. 320 pages, $19.95 
~- ~,~ · 

Emergency Radio! Norm Schrein 

-~ ·-·- -s~u~~~ ~ff;:i;, ~fi95s. 
Television Gray Market 
How they steal cable programming! 

E' 160 $23 75 . -----------------------------
Index Publishing Group, Inc. 1st hcM1k: ~ ~~ 
3368 Governor Dr S1e 273N \dd'l: '!i.2 l'a 

San Diego CA 92l22 l' \:add 
' 7.75' ( Ia'\ 

1-800-546-6707 - credit cards 
Write in 43 on Reader Service Card. 

Att Patadige 

·RO 
es printed manual showing each Pict 

""es '\50 P~"- ~- --- - tfB-u~e in M-v & ~\)U ( \ ~ -- . C 
\"f\C !'.. \r ) ·li:t;d, ..: ~- "--~~ , c - ~,.; rotor 

->\ ______ _,.; "'~- ti · [~:-1,:c:· "1 . 

A ~~-\&A_ -~: 
~ ~v,~~ 

2400 all new original clip art. never published before. High resolution TIFF 
and PCX images.Compatible with all leading DOS and Windows software. 
Outstanding artwork from important categories: Wizzards, Pretty Women, 
Sexy Girls,Fantasy,Medivai,Computer, Business. Food, Fun & much more. 
Clip Art and 150 pages printed catalog in black/white and color. 

Elcomp Publishing Inc Maiicheckormoneyorder,vlsA&MCok 
I • CA residents ad 8.75% sales Ia)( +$5.-S&H 

4650 Arrow Hwy # E-6 · 
Montclair, CA 91763 3995 
Tel:(909) 949-0262, Fax: 624-9574 Only$ -
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VISA 

SCPI016 
128 Channel VO Board 

a FREE 1/0 Tester board when you buy SCPI016 
C Directly drive many popular Solid State Relays. 
C 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, ASl FCT, etc ... 
C Blows away penormance of 8255 ItO boards. 
C Outputs source & sink more current than 8255s. 
C Powerful yet very inexpensive. With software. 
C 16 Byte wide ports. 8 fn + 8 Out. 112 card size. 
C Sustained 1/0 > 500 K Bytes I Second. 
C High noise immunity low load CMOS inputs. 
C W1th power, ground', read & write strobes. 
C Cards can stiare same space via extended 110. 
C Machine pin sockets make field repairs a snap. 
C Silk screen~g., solder masked, & gold plated. 
C See SCREvv 1 ERM, TERM RACK, SCRELAY8 

SCREWTERM 
16 Channel Screw Terminal Board 

a Directly interfaces to any port on SCPI016. 
C Supports 8 Input + 8 Output channels. 
C LED Bargraph Displays monitor in!)uts & outputs. 
C Screw terminals for all 1/0, control & power lines. 
D Termination resistors increase noise 1mmunity. 
a Fuse protected power lines. 
C Screw terminal blocks socketed for quick release. 
a Minimize your setup time. 
a Reduce maintenance and repair costs. 
a Saves many hours of building & wire wrapping. 
a Shrouded Gold plated header with ejectors. 
C Boards are Solder Masked & Silk Screened. 
C 110, Pwr, Gnd, Cntr1 identified with legends. 
C 3'x3' board with mounting holes & hardware. 

TERM RACK 
128 Channel Termination Board 

a Directly interfaces to SCPI016 -
a Supports full set of 8 SCPI016 cables. 
C Supports 128 channels. 64.lnput 164 Output. 
C 2 solder pads for ea. signal, control, & power line 
C Provides simple i~rface to Solid State Relays. 
C Easy interface to many other devices. 
C SimPfe interface to wide range of sensors. 
C Saves many hours of building & wire wrapping. 
C Shrouded Gold plated headers with ejectors. 
a Boards are Solder Masked & Silk Screened. 
a 1/0, Pwr, Gnd, Cntr1 identified with legends. 
C Large solder pads with plated through holes. 
C Wicfe dual signal traces increase reliability. 
a Plenty of wen spaced mounting holes. 

SCRELAY64 
64 Channel Relay Board 

a 64 SPST 1 OVA 100 VDC 70 VAC 0.5 AMP 
C Use to drive solenoids, valves, relays, cor1tactors 
C 16 Relays per 64 line gold plated header. 
C 2 pins per relay line reauces resistance 
C Independent A & B lines on all relays 
C High density board reduces computer slots used. 
C Sensitive relays minimize power consumption . 
COnly 1.0 milliseconds to turn on/off relays. 
C Long life relays (10,000,000 operations). 
a Caras can share same space via extended 1/0 . 
a Power on reset leaves relays open on power up. 
C Uses 16 B~e wide ports. 8 lnput + 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 641ine headers support 16 relays ea. 
C Silk screened, solder masked, & gold plated. 
a Includes manual and software. 

SCPI016 Sink/Source ..Eri.ce.. 
168.00 
189.00 
229.00 

Standard 7 .50 17.50 rna 
Commercial 24.0 124.0 rna 
Industrial 48.0 I 48.0 ma 

SCPI016 Accessories 
Cable set Eight 4' cables 32.00 
SCRELAY8 8 aptos+ 8 rlys 129.00 
TERM RACK 8 hdrs /128 chnls 35.00 
SCREWTERM 1 hdr /16 chnls 29.00 

SCRELAY64 64 Relays 495.00 

Cable set 
SCPBOBE 

32 Relays 295.00 
16 Relays 195.00 
Four 4' cables 59.00 
240 Channels 489.00 
192 Channels 429.00 
144 Channels 369.00 
96 Channels 299.00 
48 Channels 199.00 

Cable set Five 4' cables 59.00 
SCMIDI16 128 Channels 295.00 

Cable set Eight 4' cables 32.00 
IOTESTER Leds&Switches 29.95 
Shipping & Handling 10.00 
Quantity Discounts Available 

a We send FAX data sheets & love FAX orders. 
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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. 
C 240 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. 
a Then scan 1 to 240 channels for response. 
a Multiple boards may be used in system. 
a Open collector outputs with 5.1 K pullups. 
C Every output paired with an input channel 
C Uses only 4 ports in PC 110 S!)ace. 
C Full size luse8rotected PC/AT form factor card. 
c Gold plated 5 line headers. 48 signal+pwr/gnd. 
a Mach1ne pin sockets make field repairs a snap. 
a Silk screened, solder masked, & gold plated. 

SCRELAY8 
8 Optoisolators + 8 Relays 

C Drive solenoids, valves, relays, & contactors. 
C Monitor external events & power sources. 
C Directly interface to any port on SCPI016 
C 1500 V optically isoated Inputs. 
a SPST 10VA 100VDC 70VAC 0.5Amp relays. 
a Sensitive relays minimize power consumption. 
a LED Bargraphs display in~ut & output status. 
a Opto inputs monitor ACIDC 0 .. 32 volt lines. 
a Independent A & B lines on all relays 
C Power on reset leaves relays open on power 
C Fuse protected power lines. 
C Supi)Orts use of optional external power supply. 
C 110, Pwr, Gnd, Cntr1 identified with legends. 
C 5'x5' board with mounting holes & hardware. 

SCMIDI16 

128 Line MIDI Digital VO Board 
a Control real world devices from MIDI systems. 
C Tum 64 d1gital devices on/off as music !)lays. 
C Accept commands from up to 64 digital inputs. 
C FREE 1/0 Tester board when 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 
a On board computer converts inputs to Notes 
a MIDIIN/OUT/THRU on 5 pin DIN connectors. 
D Will drive any SCPI016 accessory 
C Uses same cables as SCPI016 
C Drives SCREWTERM, TERMACK, SCRELAYB 
a Will drive upcomming light dimmer board. 

CB FOR sale. Demeo satellite 23 channel, 
side band. Turner 254 mic. Works good. 
Good shape $300 + shipping. Call, 606-
836-4778, Kentucky. 

CB & accessories, antennas as low as 
$4.25. Meter 1 KW $29.95. Five digit fre­
quency 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. 

EXPORT/AMPLIFIERS gadgets, final tran­
sistors tubes, parts. We also carry 40 
channel CBs antennas and microphones. 
Large pricing sheets $2, refundable off first 
order . Dealer inquiries welcome. P&J 
Electronic Dist., 401 SE 19th St., Ft. 
Lauderdale, FL 33316. 

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. $51sample issue or SASE for 
details. Box 262478-N, San Diego, CA 
92196; BBSIFAX, 619-578-9247, 5:30pm-
1:30pm, voice-only 1:30pm-5:30pm, PST. 

240+ CHANNELS CBIHAM/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 readout 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. CALL FOR HOLIDAY PRICES. 

SCANNER SOFTWARE. High density disk 
full of scanner related software. Mods, log­
ging, rig control, etc. $10. 3.5" only. lnova 
Products, Box 727, Cairo, GA 31728-0727. 

AOR 2700, pocket scanner, continuous 
coverage, 500KHz-1300MHz less cellular, 
500 channel, NFM, WFM, AM, demonstra­
tor, full warranty , $349. G&G 
Communications, 716-768-8151. 

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. 

BRTTERIES REPLRCEMENT 
BRTTERIES 
RLL NEW • MRDE IN U.S.R. 

KENWOOD YAESU CAMCORDER 
P81 12v @ 1100 mAh $50.00 FNB·2 10.Bv 600 mAh $19.00 
KNB·3 7.2v@ 1200 mAh 30.00 FNB·4 12v 750 mAh 39.00 Panasonic PB B0/88 

SRLE! KNB·4 7.2v @ 2200 mAh 69.00 FNB·4A 12v 1000 mAh 55.00 ORIG PAN .......................... $39.00 
PB6 7.2v @ 760 mAh 35.00 FNB·17 7.2v 600 mAh 30.00 Sony NP77H 2400 mAh 39.00 
PB7 7.2v @ 1500 mAh 49.00 FNB·10S 7.2v 1200 mah 39.00 ALL 7.2 VOLT 
PB8 12v@ B50 mAh 49.00 FNB·12S 12v 600 mAh 40.00 Sony NP55 1200 mAh 29.00 

FNB·25 7.2v 600 mAh 35.00 @ 1500 mAh* PB·13 7.2v@ 750 mAh 37.00 FNB-26 7.2v 1200 mAh 44.00 Sony NP22 500 mAh 29.00 
PB·14 12v @ BOOmAh 49.00 FNB·26S 7.2v 1500 mAh 49.00 Canon Bmm 2000 mAh 36.00 
PB· i 8 7.2v @ 1500mAh 47.00 FNB·27S 12v BOO mAh 49.00 

Panasonic Palm BATTERY I COM AU NCO 
2400 mAh 39.00 

7S 13.2v@ 1400 mAh $53.00 EPB·10N 7.2v @ 700 mAh $36.00 JVC GR Type C 1500 mAh 36.00 

PACKS BS 9.6v @ 1400 mAh 51.00 EPB·12N 12v @ 700 mAh 47.00 Sharp BT 21 /22 2000 mah 45.00 
BP7 13.2v@ 600 mAh 53.00 DJ-F1T 
BPS B.4v@ 1400 mAh 50.0" EPB·16N 7.2v @ 750 mAh $37.00 RCA/Hitachi Bmm 2400 mAh 39.00 $3900 SA/SAT 

EPB·16N 12v @ 600 mAh 47.00 
DJ-180, DJ580 ALL BRANDS AVAILABLE 

BPB2, BP83A EPB·20N 7.2v @ 800 mAh $34.00 
BP84 7.2v@ 1200 mAh 3" $39.00 EPB·20NX 7.2v @ 1600 mAh 44.00 •EXCEPT FNB-3515!15) 

BPBSB 12v 600 mAh 3" 69.00 EPB·22N 12v@ BOO mAh 49.00 

BRTJi~au Ji~C'U INC 28-25 215th PLAcE, aAYsloE, NY 11360 

~11 T• ~ n 1 • 800·442-4275 • FAX 718-631-5117 
SEND FOR FREE CRTRLOG • DERLER INQUIRIES WELCOME IN NEW YORK STAT~ CAll: 718-631-4275 
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MasterChargers• 
MasterCharger I DELTA V, 

RAPID CHARGER 
ALL VOLTAGE 4.8v · 13.2v 112·2 HOURS 

MasterCharger lla 
TAPER CHARGER 

ALL VOLTAGE 4.8v - 13.2v 0 HOURS 

DUAL CHARGERS 
o MasterCharger i+l 
o MasterCharger l+lla 
o MasterCharger lla+lla' 

'AUTOiofA TICALL Y CHARGES TWO 
BATTERIES AT THE SAME TIME 

All MasterChargers 
(Single and Dual) Feature: 

o Interchangeable Cups 
o Fully Automatic Operation 
o Built in Overchargmg Protection 
o User Friendly 
o More Than 50 Cups Available 
o Optional DC Charger 

NEW/ 
KENWOOD TII22ATn9A 
PB32 6v @ 600 mAh 
PB33 6v @ 1200 mAh 
PB34 9.6v @ 600 mAh 

YAESU FT-11/51 R 
FNB·31 4.Bv @ 600 mAh 
FNB·33(S) 4.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 w1lh and Without m1crophone'' 

MOTOROLA 
GP·300 7.5v @ 1200 mAh 



CE-232 SCANNER/Computer Interface! 
VHF-UHF scanning at its best with cyber­
powered AutoProgram; AutoLog; Auto­
BirdieReject; Auto Look Up; scripts and 
more for PR0-2006/5/4 and IBM/compati­
bles w/512K, MSDOS 3.1 /up! Kit, program 
disk, manual: $194.95 + $5 S&H; SASE for 
info: COMMtronics, Box 262478-N, San 
Diego, CA 92196. FAX/BBS at 619-578-
9247, after 5:30pm & before 1:30pm. 
Voice only: 1 :3qpm-5:30pm, PST. 

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

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

HR2510 HOTTEST CB/10 meter rig going 
AM/FM/CW up to 80 watts SSB does not 
require chip change out! HR251 0 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. 

PAGERS. WE can supply you with one or 
1 ,000 digital display pagers on your fre­
quency with your capcode for $55 each. 
24 hour delivery on pagers in stock. We 
also buy/sell new and used pagers. Credit 
cards OK. Write or fax 501-223-9406. 
Software City, Box 23016, Little Rock, AR 
72221. 

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

WANTED: YOUR old copy of Searchlight, 
Scancat, DDI w/software and other acces­
sories or enhancements for AOR3000a. 
Charly@ drmpark.com or Box 411 , 
Centerville, UT 84014. 

VINTAGE TUBE CBs. LSASE list. RFD 1, 
Box 75, Fort Kent, ME 04743. 207-834-
6273, evenings/weekends. 

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

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 62 on Reader Service Card. 

El~ctronic Training Videos 
Learn electronics quickly and easily with UCANDO's 
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 , CETs, 
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." 

SAVE! Buy any 6 videos for only $240 ... or ... Save MORElli Buy any 12 videos for only $450 

1-800-678-6113 
or mail check or money order to: 

UCANDO Videos 
P.O. Box 928, Greenville, OH 45331 ~ ® 

FREE Shipping ... FREE Catalog 
Write In 182 on Reader Service Card. 

• We Buy All Types 
U.S. Systems 

• Offers of 200 Pieces 
Or More 

• CALL TODAY! 

1 402 392-2284 

FAX: 1 .402 392-o991 

Ask For Purchasing ••• 
and 

Let's Deal!! 

Write In 48 on Reader Service Card. 

PJ C Programmer 

Development Tools 
• Programmer for PIC 16C5X, 16C6X, 

16C7X, 16C84, and 17C4X in DIP 
packages. 

• Conditional Assembler and Simulator. 
• Emulates program memory, registers , 

and I/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, monitor program, and 
examples. 

ROMY-16 
EPROM EMULATOR 

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

J &M Microtek, Inc. 
83 Sea mall Road, W Oratlge, NJ 07052 
Tel: OJ 325-J892 Fax: OJ 736-4567 

Write In 47 on Reader Service Card. 15 



THE BEST 
8085 MICRO­
PROCESSOR 
TRAINING 
SYSTEM 

JUST GOT BETTER! 
No other training system we know of comes close to 
matching the PRIMER's features at this low price. The 
PRIMER teaches more and is easier to use than other 
comparably priced trainers. The over 100 page Self 
Instruction manual takes you from binary number 
systems, to processing interrupts. AI the end of the 
manual are working examples of using a photocell, a 
temperature sensor, making a wave form generator, a 
timer with alarm, and a motor speed controller using 
back EMF. The PRIMER comes with every1hing you 
need to start programming the 8085 in machine 
language. Continue on to program in Assembler, Forth, 
andBASICwilhoptionalupgradeand software. Upgrade 
includes: RS232 serial port, cable, and 32K of battery 
backed RAM. Picture shown with upgrade option and 
optional heavy-duty keypad installed. The PRIMER is 
$119.95 in kit form. The PRIMER assembled & tested 
by EMAC is $169.95. Order nO'.ll and receive one free 
power supply. Please add $5.00 for shipping in USA. - _, .... 

I ..a , inc. 
618-529-4525 FAX: 618-457·0110 
BBS:529·5708 - P .O.BOX 2042 

CARBONDALE, IL 62902 
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Ne 96 Quickboards 
SA:857Q-8600 $13 
Micro: 8570-8600 $13 
99ch Data Modules for 
8500-8536 $4 
8550$7 

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

Cellular Equipment 
• ESN Readers* ••••••••••••••.•.••.. $595.00 

Full ESN Data. For use with appropriate scanner equipment. 

• Other Cellular Equipment 
Call for free brochure. 

Call to order M-F 9-5 PM PST liB@ TEL/FAX 209-665-2899 

CELLULAR 
575 Rosehill Drive 

Chowchilla, CA 93610 
*Legal restrictions, call. 

Write In 35 on Reader Service Card. 

FREE CB EXPORT CATALOG 24 
HOURS A DAY by our INTERACTIVE 
VOICE MAIL SYSTEM, FAX ON­
DEMAND. LISTEN to or FAX DOWN the 
ABSOLUTELY LOWEST PRICES on 
CBs, Scanners , Modifications, Kits , 
Technical Books, Accessories and more. 
LORD/WYATI COMMUNICATIONS 718-
789-7329, press Ext. 1 for the CB depart­
ment. No FAX machine. Please send $3 
for catalog to LWC, PO Box 030128NVF, 
Brooklyn, NY 11203-0001. 

Don't miss a single issue! 
Have Nuts & Volts delivered right 

to your door every month for only 
$19 per year. Call1-800-783-4624 

Digicom Communications, Inc. 
Importing & Exporting Nation Wide 

$ $ $ $ $ 
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 

MUSIC & 
ACCESSORIES 40 

TURNT ABLEIPHONO parts. Stereo nee­
dles/styli, magnetic, ceramic, crystal car­
tridges. Idlers, Astatic type metallic car­
tridges rebuilt. Obsolete idlers resurfaced. 
78 needle fabrication. New Product News. 
Economical 45 RPM stacker {stacks 5) or 
78 RPM semi auto player for magnetic or 
ceramic inputs. Only $44.95 postpaid. 
Catalog $2. West-Tech, Box 1415, 
Sebring, FL 33871 . Phone 941-471-0922. 

I MAKE RECORDS or COs. I buy old stu­
dio recording equipment, record cutting 
machines, jukeboxes. 612-869-4963. 

SMART AC or SOLAR 
BATTERY CONTROLLERS 
FOR GE~CELLS OR LEAD-ACID 

BATTERIES 
6 T0'2BV. 

1101220VAC, 50160 HZ. 
WILL NO:r 01/ERICIDIRG.E.t 

USES UC3906 I.C. SWITCHABLE CURRENT, PTC 
FUSE, REVERSE BATTERY PROTECTION, TRICKLE 
START -UP, DBLE SIDED PCB, QUICK CONNECT 
TERMINALS, PROGRAMMABLE VOLT OR CURRENT, 
DETAILED MANUAL PURCHASE BASIC UNIT OR 
COMPLETE KIT WI METER, LO-VOLT OPTlON 
TRANSFORMER, & ALL METAL ENCLOSURE. 
COMf>!.Ue KIT: 

BC-CONTL-06 FOR 6 V; 1 AMP MAX ............. $126.95 
BC-CONTL-12 12 OR t4 V. 1 AMP MAX ...... .. $126.95 
BC-CONTL-28 24 OR 28 V. 112 AMP MAX ..... $136.95 

BASIC CONTROLLER: 
6 TO 14V: 1 AMP MAX .................................. ... $ 5-4.95 
24 TO 28V. t/2 AMP MAX ................................ $ 64.95 
~TRANSFORMER KIT ........................ $ 18.95 

AUTO LOW VOLT DISCONNECT .................... $ 18.00 
3 AMP SOL.AR CONTlfOLLER · SENSES IF UGHT 
SOURCE IS ADEQUATE. DUAL LEVEL VOLT 
CONTROL CAN BE USED W XFMR FOR AC BACK-UP. 

SC-CONTL-00 (COMPLETE) 6 to 14 V,1 A ...... $109.95 
SC-BASIC-00 BASIC KIT .................................. $ 54.95 
FOR 24-28 VOLTS ADD .................................. $ 10.00 

~ UP TO 5 AMPS CHARGING RATE, 12 -t4 V., 
HEAVY DUTY XFMR, FOR DEEP CYCLE HIGH 

1-{800)-250-3187 MARCONI: 80 M - .... $39.95; 160M- ............. $ o46.95 

J-POLES: (2M I 440 DUAL. 6M, 220, 440 MHZ) 
up to 4.6 dB gain over t/4 vertical.. ....... $10.95 4 o46.95 
'1NINDOM" WI 1:4 BALUN+ 50' FEED UNE .. $89.95 

Tel/Fax: 1-(305)-638-9392 
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G5RVMUL TIBAND (80 TliRU tOM) .................. $ «.95 

TO ORDER: 1-800 JADE Pl't0:(523-3776) FAX: 603-329~ 
PAW MD SPEC SU8JECI' TO OIMGlf 

http:/fwww.lwnpstad.kll.nh..llll--djadel 
VISA, MASTERCARD, AMEX. a-ECK OR MO ACCEPTED 
USASHP COST: $6.00 1ST$100 +$1 .001EA ADD'I..$100. 

JADE PRODUCT:J. INC E HAMPSTEAD NH 03826·0368 

I 

COMPUTER 
HARDWARE SO 

PRINTERS, CITIZEN GSX130 color, 
w/new color ribbon, $125, Epson 
LQ570/ESCP2, $150, Silver Reed EXP420 
Daisywheel, $35, Star Gemini 10X IBM or 
Commodore compatible, $35. G&G 
Communications, 716-768-8151. 

UJ'S@, EMULATOR-TEST INSTRU­
MENT. (REFURBISHED-DEACTIVATED­
MODIFIED, CELLULAR PHONE) 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING (FOR COMMERCIAL USE) 
MOTOROLA'S FIRMWARES FROM 9122 
TO 94XX. EMULATOR-TEST SET, 
AUTOMATICALLY ADJUSTS FOR 
MODEL, FIRMWARE, ETC., BEING PRO­
GRAMMED, EXTENDS MOST POPULAR 
AMPS SOFTWARE 9122 BELOW) TO 
PROGRAM FIRMWARES TO 94XX, 
ALSO REPAIRS OOOOFFFF. COMPLETE 
UJME-94XX. EMULATOR PROGRAM­
MING SYSTEM WITH PORTABLE PC, 
FITS DEEP ATTACHE CASE, OPER­
ATES ON 12VDC, 117VAC. UJME-99XX 
ASSEMBLED, TESTED, READY TO 
OPERATE, INCLUDES PROGRAMMING 
HANDSET, EMULATOR 4 MODE CON­
TROL BOX, 3 FT. INTERFACE CABLE, 
SOFTWARE MAMPS-1 E: {AMPS 9122 
BELOW, MAMPS, ETAC & AMPS G2E 
PROGRAMS) POWER ADAPTER, 
INSTRUCTIONS, MODEL UJME-94XX, 
$369.95 COMBINATION OFFER A: 
$669.95 (SAVE $60) INCLUDES EMULA­
TOR MODEL UJME-94XX WITH 3 SETS 
MOTOROLA COMPATIBLE, PHONE­
EMULATOR-COMPUTER, INTERFACE 
CABLE HARDWARE SETS: 5 PC SFPE 
FLIP/POCKET PHONES $119.95 4 PCS-
689UCE BRICK/UC PHONES $119.95 
AND 3 PCS-BPE FOR BAG PHONES 
($119.95) PLUS BONUS PARALLEL 
FOUR WAY DATA TRANSFER SWITCH 
BOX. ($29 .95 VALUE) INCLUDED. 
PRICES INDICATED, LESS COMPUTER. 
S&H $18 PER ORDER, UPS COD 2ND 
DAY AIR. ELITE INTERFACE CABLE­
HARDWARE SET 5 PCS-EFPE $119.95. 
FREE CATALOG ORDERS, ETC., TELE­
PHONE 702-642-0325. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE #176, NORTH LAS VEGAS, NV 
89030. 

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. ' 

BRAND NEW new with warranty! 
Motherboards PENTIUM 75/90/100 
w/CPU, 256K cache, EIDE 
$395/$495/$525 . Fastest 486DX4/1 00 
$205. DX2/66 $145. Multimedia kits $149. 
FAX/modems 14,400 BPS $55. Monitors, 
LAZER printers 8 ppm $390. Hard drives 
IDE, SCSI 65 Meg-1.7Gig. $55-$750. 
Notebook hard drives 120-1300 Meg avail­
able. Call for items not listed. CCI, 714-
778-0450. 

CD-ROM DRIVES REALLY CHEAP! 
Toshiba external 3301 B SCSI-2 CD-ROM 
$55. Ideal for the Macintosh or PC {PC 
interface for $15). Other CO-ROMs avail­
able too . (Open 9am-5pm PST) Call 
UTWE, 818-930-1121 or fax 818-930-
1123. 



Are you tempted to build some of 
Nuts & Volts construction projects, 
but are hesitant to try because you 
don't feel skilled enough to fabricate 
the printed circuit board? Do you like 
to draw schematics, but don't have a 
drafting table or the templates need­
ed to do a professional job? Would 

you like to be able to sketch a 
schematic and have it automatically 
transformed into a working printed 
circuit board? 

If you answered yes to any of the 
above questions, then what you need 
is a healthy dose of self-esteem­
building circuit design software- PC 
programs that draw schematics, lay 
out printed circuit boards, and simu-

late circuit operation. This same soft­
ware can generate a bill of materials 
and print out the artwork. Despite 
what you may have heard, this high­
tech software doesn't cost an arm or 
a leg. There are plenty of circuit 
design programs selling for under 
$100.00 - including a couple that 

you can down-

load for free. 
So where do you find these circuit 

design software bargains? Read on. 

Circuit Design Basics 

Circuit design software can be 
divided into five categories. At the 
root are schematic draw and PCB 
(printed circuit board) layout. Their 

permutations include schematic draw 
with PCB layout, and schematic cap­
ture with PCB layout. A related circuit 
design program is circuit simulation, 
which lets you test your design on the 
PC before committing it to a printed 
circuit board, but that's a topic better 
left to another article. In this article, 
you 'll get a look at a dozen schemat­
ic and PCB layout programs costing 
under $100.00. 

Component libraries 

All circuit design programs are 
CAD (computer-aided design) pro­
grams with built-in tricks and short­
cuts that facilitate the tasks of bring­
ing an electronic design from concept 

to contrivance. The real power of cir­
cuit design software is in its libraries 
- one or more files that contain pre­
defined symbols which are called 
upon for a myriad of duties. For 
example, a resistor may wear many 
hats, depending on where it's used. 
In a schematic draw program, it looks 
like a squiggly line. On a PCB layout, 
it becomes a rectangle whose physi­
cal dimensions adjust to suit the 
wattage of the resistor, rather than its 
ohmic value. For example, a five-watt 
resistor has a much larger footprint 
than does a 1 /4-watt resistor, and the 
program has to adjust accordingly. 

apof 
er 00.00 

Generally, the more symbols the 
library contains, the better. However, 
you have to balance quantity with 
quality. For example, a schematic 
program with a library of 5,000 com­
ponents that doesn't have a symbol 
for an LED or an LM555 IC isn't real­
ly a practical library. PCB layout 
libraries are generally smaller 
because the outline used for a capac­
itor can be used to represent a resis­
tor or inductor, too. The clinker is con­
nectors, which often come in a wide 
variety of shapes, sizes, and sexes 
(plug and socket, sometimes called 
male and female). Often library com­
ponents are grouped together in 
modules according to function or fam­
ily, resulting in multiple libraries 
instead of one big library. 

You place symbols on the draw­
ing by calling them from the library. 
The way the parts are selected and 
placed determines how easy the pro­
gram is to use. Obviously, it's a lot 
easier to highlight a component from 
a menu than it is to type in its name 
from a command line. The ability to 
repeatedly place a selected item fur­
ther improves ease of use because it 
reduces the number of times you 
have to delve into the library. 

Schematic Draw 

If all you want to do is draw 
schematics using your PC, then 
what you need is a schematic 
draw program. Schematic draw 
software lets you create profes­
sional-quality schematics by sim­
ply extracting components from 

the library and wiring them together. 
The fewer times you have to press 
keys or click the mouse button during 
the wiring process, the easier the pro­
gram is to use. 

Many schematic draw programs 
support buses, which is a symbolic 
way of having one thick line represent 
a cable bundle - like a telephone 
cord - which contains many wires 
inside it. Not only does this eliminate 
clutter, it also reduces wiring errors. 

PCB Layout 

The ultimate goal of design soft­
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contains about 1 DO gen­
eral-purpose electronics 
symbols saved in PCX 
format. To draw a 
schematic, you simply 
copy the symbol from 
the clip art sheet and 
paste it into a graphics or 
word processor docu­
ment. You draw wires 
using the line function 
contained in the host 
software; dots may be 
added where lines cross 
to represent an electrical 
connection. 

116 Figure 5. Circuit Layout is a DOS-based PCB lay­
out program that has the look and feel of a 
Windows application. 

For example, to make 
a schematic using 
Paintbrush, which is 
found in the Windows 
Accessories group, all 
you have to do is start 
two sessions of 
Paintbrush . Use one 

Figure 6. BoardMaker I is 
a combination schematic 
draw and PCB layout 
package. It's powerful lC7 

industry standard file for­
mats used by all service 
bureaus. 

and easy to use, but 
you'll have to get used to 
the European way of rep- 1------------_.J 

Schematic Capture 

The way PCB layout soft-
ware reads a schematic is 

resenting components. 
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ware is to create a working printed 
circuit board that will become the 
gizmo you had in mind. There are two 
types of PCB layout programs: those 
that stand alone, e.g. , you do every­
thing manually (the most common 
under $100.00), and those that can 
"read" schematics and translate the 
symbols into physical components. 

What you need to look for in a 
PCB layout program is a large selec­
tion of trace widths and pad types, 
and the ability to mix and match them 
in the design. While it's nice to have a 
PCB layout program that supports 

multilayer boards, I doubt many of our 
readers have a use for more than 
two, top and bottom. 

All the PCB layout programs here 
can output the artwork to a dot-matrix 
or laser printer, which can then be 
used to fabricate the board using 
materials available from Dyna-Art 
Designs and Techniks (see "Making 
Printed Circuit Boards" in the May '95 
issue). If you prefer to have a service 
like AP Circuits fabricate the board for 
you , let me assure you that all these 
products (except TurboCAD) support 
both Gerber and N/C drill files, the 

through an intermediary 
file called a netlist. Only 
schematic capture pro­
grams have the ability to 
generate netlists; 
schematic draw programs 
can't. Basically, a netlist is 
. . . well, a list of all the 
components in the 
schematic, their physical 
description, and how 
they're wired together. The 
PCB layout program uses 
this information to more-or­
less automatically create a 
printed circuit board. 

Of course, it's not all that 
automatic. You'll still have 
to manually place the com­

ponents on the circuit board and 
route the traces. Furthermore, the 
ability to create a netlist doesn't nec­
essarily mean the PCB program can 
read it. There are dozens of netlist 
formats in existence, and you must 
make sure that the schematic capture 
and PCB layout programs you select 
are talking the same language. 

Schematic Draw 

The following programs are 
schematic draw only, and are in no 
way related to any other circuit design 

Table 1. Circuit Design Software At A Glance 
software. They 
range in price from 
freeware to $29.00, 
and are organized 
by price in ascend­
ing order. 

Program Price Function 

Parts-bin free Schematic Draw 
AutoS kern $29.00 Schematic Draw 
Easytrax free PCB Layout 
PCAD $65.00 PCB Layout 
Circuit Layout $80.00 PCB Layout 
BoardMaker I $95.00 Draw/PCB 
TurboCAD $99.00 Draw/PCB 
Schematic Plus $45.00 Schematic Capture 
PC-Trace $75.00 PCB/Capture Link 
SuperCAD $99.00 Schematic Capture 
PCBoards $99.00 PCB/Capture Link 
PC Place $50.00 PCB Part Place 
PC Route $99.00 PCB Autorouter 
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Operating System Source 

DOS!Windows freeware 
DOS shareware 
DOS Protei 
DOS Micronics Technology 
DOS PC Logic 
DOS Ohio Automation 
Windows IMSI 
Windows shareware 
Windows shareware 
DOS Mental Automation 
DOS PC Boards 
DOS PC Boards 
DOS PC Boards 

Electronics 
Parts-bin 

Electronics Parts­
bin is a freeware 
program created by 
Jim Marincelli that 
lets you draw 
schematics using 
clip art (Figure 1). 
The clip art sheet 

session to open Parts-bin, and set the 
other session to New. Now, cut and 
paste between the two using the 
Clipboard. The beauty of this method 
is its simplicity and flexibility. 
Paintbrush also lets you vary the 
width of the lines (to represent 
buses) , add TrueType fonts, and 
color the schematic- enhancements 
that can really jazz up a dull drawing. 

I found Parts-bin easy to use, and 
even easier on my pocketbook. If you 
like playing with graphics, give this 
program a try - you'll like it. 

AutoSkem 

AutoSkem is a $29.00 program 
written in 1990 that's modeled after 
the very expensive PADS advanced 
circuit design software package. Like 
PADS, AutoSkem isn't an easy pro­
gram to learn or use. Unlike PADS, 
though, this primitive program lacks 
some rather basic editing features, 
like rotation and sizing for many 
parts. On the other hand, it's one of 
the few circuit design programs that 
can run on an 8088 system with just 
384K of RAM. 

There's no limit to the number of 
libraries you can have, each with its 
own collection of components, but the 
schematic itself is connected to a sin­
gle library. If the component doesn't 
exist in the current library, it's simply 
not shown. However, objects can be 
copied and moved between libraries, 
so, with care, this isn't a problem. 
While you can zoom out to see the 
overall picture and locate an area of 
interest, you can't run commands 
from the zoom-out mode, which 
makes it difficult to place parts pre­
cisely. You generally have to do pre­
cision parts placement afterwards, 
one agonizing grid step at a time. 

You select drawing and editing 
commands from a menu, which is 
positioned on the right side of the 
screen (Figure 2) , using cursor keys 
and/or the mouse. A handful of the 
more basic commands, like grid on, 
are actuated by function keys only, 
and aren't available from this menu. 

The only thing that keeps this 
program alive is its decent library 
count, low price, and ability to run on 
286 PCs. In fact, the last retailer of 
this program, BSoft, has dropped it 



from its catalog, so it can only be 
found as shareware now. I'd pass on 
this one. 

PCB Layout 

Like the schematic draw pro­
grams above, each of the following 
PCB layout items is a stand-alone 
program. The cost range is from free 
to $80.00. Again, we go from least to 
most expensive. 

Easytrax 

Five years ago, when I first 
looked at Easytrax, it sold for $495.00 
and I gave it a four-star rating. A lot 
has happened in the circuit design 
community since, so I approached 
Easytrax with a first-look attitude 
again, and I can say that it's still a 
four-star program. It's lost nothing, 
despite stiff competition . What has 
changed, though , is its cost. Today 
you can get Easytrax for the price of 
a phone call. Yes, Protei , a big-league 
player in the circuit design arena, has 
placed this dynamite program in the 
public domain free of cost! 

Easy to learn and easy to use, 
Easytrax can construct circuit boards 
up to 32-inches square with up to 
eight layers of copper. Easytrax 
works with any PC-compatible com­
puter- and it can run from floppies, 
as well as a hard disk. The program 
comes with a large count of graphics 
drivers that support video resolutions 
of up to 1 024 x 768, though most of 
the video boards supported are long 
obsolete. Fortunately, you can down­
load the graphics driver source code 
from the Protei BBS (408-243-0125} , 
which tells you how to write your own 
graphics driver. 

The Easytrax library contains 
about 200 components, and includes a 
good assortment of connectors and 
SMD (surface mounted device) 
devices. Parts may be selected from 
the library by name or by highlighting 
them from a library menu. A browse 
menu lets you see the components 
before you lay them down, which elim­
inates a lot of guess work (Figure 3). 
Once a device is selected, it may be 
repeated as many times as you wish. 

Tracks may be placed manually 
or by using the pad-to-pad autorouter, 
which attempts to find an unimpeded 
path between two specified connect­
ing pads, automatically switching 
between layers and inserting vias 
where needed. When routing manual-

ly, the tracks may 
be ortho, free style, 
or curved . Track 
width is selectable 

0.1u 

in seven incremenmt~S_l~!!!!!!!!!!~~ 

471< 

from 10 to 100 r 
Figure 9. PC-Trace is 
the PCB layout part­
ner to Schematic 
Plus. When linked 
with Schematic Plus, 

mils for both 
manual and 
autorouting. 

Figure 8. Schematic Plus 
is a shareware schematic 
capture program that 
draws schematics of mag­
azine quality. It can link to 
PC-Trace or be used as a 

""' u stand-alone program. 
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Easytrax 
is a great bar­
gain that's not 
to be missed. 
It's state of the 

PC-Trace lets you ...... --u 
tum a schematic 
drawing into a fin­
ished circuit board. 

art, even after five 
years, and it's free. 
So what's there to 
lose, except the 
cost of a phone 
call? This is a must try. 

PCAD 

PCAD, a $49.95 DOS-based PCB 
layout program from Micronics 
Technology, lets you build double­
sided PC boards up to 10 by 20 inch­
es. The library consists of saved draw­
ing files that can't be sized or rotated , 
which means you have to define a 
separate library entry for each differ­
ent orientation, like DIP 14H (horizon­
tal) and DIP 14V (vertical) . 

However, you don 't need to 
access the library for a lot of chores. 
For example, to place an IC outline all 
you have to do is click on the DIP edi­
tor (Figure 4} , which brings up a 
menu listing dozens of standard DIP 
patterns, and select. the IC footprint 
by clicking on it. You can rotate the 
footprint in 90-degree increments 
prior to placement, and it may be 
placed as many times as you wish 
using a single mouse click. It's too 
bad you don 't have the same range of 
choices in track widths, which num­
ber a big four. 

PCAD uses few menus. With a 
couple exceptions, everything is done 
using the keyboard . Unfortunately, 
the number of keyboard functions are 
far too numerous to commit to memo­
ry, which is why you 'll want to keep 
the manual handy, or, better yet, have 
a chart of the key functions tacked on 
a nearby wall. 

The price is good, and the pro­
gram is fairly easy to learn and use. 

. PCAD isn't a bad choice if all you 
need is PCB layout. 

Circuit Layout 
Although it's a DOS program, 

Circuit Logic has the look and feel of a 

Windows application (Figure 5), which 
makes it extremely easy to use. This 
$79.95 package can fabricate two­
sided circuit boards up to 10 by 16 
inches in size, and comes with a 50-
device library that includes a hearty 
helping of DIPs and connectors. Once 
an item is selected from the library, it 
can be placed repeatedly. 

You can place tracks manually or 
by using the pad-to-pad autorouter. 
Unlike Easytrax's router, though, the 
Circuit Layout router doesn't have 
automatic via placement. All routing 
is done on one side of the board only, 
and therefore not nearly as powerful 
as it could be. 

When laying down tracks manu­
ally, the track is drawn as a straight 
line between the two pads, cutting 
across devices and other tracks. It's 
up to you to use the Corner and Move 
commands to route the track. A nice 
feature is the ability to change track 
width between vias- a feature that 
mimics necking down for scooting 
traces between adjacent pads. In 
other words, expect to do a lot of 
hands-on work using this program. 

Circuit Layout is a newcomer to 
the circuit design arena, and as such is 
experiencing some growing pains. 
However, the vendor is committed to 
improving the program and adding 
schematic draw software to the list of 
upcoming features, including a 
Windows 95 version to be released 
later this year. This is a serious product 
that should improve as time goes on. 

Schematic Draw 
With PCB Layout 

Coupling a schematic draw pro­
gram with a PCB layout program is a 
common practice. While the two pro-

grams aren 't linked and can 't pass 
information between each other, they 
generally have something in com­
mon, like a menu that behaves the 
same regardless of which program 

you're using. 

BoardMaker I 

Easy to use, easy on the pocket 
book, and able to leap a tall build­
ing in a single bound are the 
trademarks of BoardMaker I from 

Tsien Limited, UK. In addition to 
drawing schematics, BoardMaker I 
can layout circuit boards up to 17 
inches square, with up to eight layers 
of copper and two silk screen layers. 
Basically, BoardMaker I is a DOS­
based PCB l~yout program with 
access to a library of symbols that are 
used to draw schematics. An opening 
menu gives you the choice between 
schematic draw and PCB layout. The 
commands are easily accessed from 
seven pull-down menus, and there's 
a keyboard shortcut for each com­
mand. 

BoardMaker l's schematic library 
includes a good sampling of analog, 
logic, and discrete components, but 
doesn't include some rather impor­
tant devices, like an LM555. You 'll 
also have to get used to viewing 
resistors as rectangles rather than 
squiggly lines because BoardMaker I 
uses European symbols rather than 
the ANSI conventions you 're used to. 
Fortunately, new devices are easily 
created using the library editor, which 
means you can easily change the 
symbols you don't like. 

Library components are easily 
accessed from a pull-down menu, 
and schematic items can be rotated 
and mirrored before placement. 
Unfortunately, PCB components don't 
share the same privilege, and can 't 
be rotated or mirrored until after 
they're placed. After a schematic or 
PCB layout part is selected, you can 
place it as many times as you wish. 
When laying down tracks, 
BoardMaker I provides layer switch­
ing , automatic via placement, and 
blind vias. You can mix and match 
eight different track widths and 16 dif­
ferent pad sizes per layout. 

BoardMaker I is an excellent 
combination schematic draw/PCB 
layout program well worth its $95.00 
asking price. 

TurboCAD 

TurboCAD is an inexpensive 
drawing program generally used for 
domestic tasks, like furnishing a room 
or landscaping a yard. Included with 
TurboCAD, though , are two libraries 
that contain symbols that may be 
used to draw schematics and layout 
circuit boards. The advantage of 
using a CAD program for circuit 
design is that it has a wider zoom 
range, more layers, and a larger 
drawing area. 

TurboCAD supports 16 drawing 
layers that can be used for multiple­
page schematics or multilayer circuit 
board designs. Unlike dedicated cir­
cuit design software, TurboCAD lets 
you decide how to assign the layers. 
Symbols are placed on the drawing 
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from one of many library files (Figure 
7). Circuit board tracks come from a 
library, too, because TurboCAD lacks 
a line-width scaling feature. 

The basic TurboCAD package 
comes with a limited number of 
schematic and PCB layout symbols 
that include capacitors, resistors, ICs, 
and a variety of PCB pads and foot­
prints. Additional symbol libraries can 
be purchased for $29.95 each; cur­
rently there are 20 design-related 
libraries to choose from. Or you can 
create new symbols yourself by 
assembling primitives (circles and 
lines) that you save to a file. 

The nice thing about choosing a 
CAD program over dedicated circuit 
design software is that you can use it 
for a wide range of chores - like to 
create flow charts. However, you may 
find the software lacking in several 
areas which may be critical to circuit 
design. For example, TurboCAD can 't 
do automatic via placement when 
changing layers, and don't expect 
support for Gerber or N/C Drill files . 

Schematic Capture 
With PCB Layout 

Finally, we look at schematic cap­
ture programs - software that lets 
you draw a schematic and link it to a 
PCB layout program . These pro­
grams can be used as a stand-alone 
application, or knit together to provide 
a powerful circuit design package 
whose value is more than the sum of 
its parts. 

Schematic Plus 

The least expensive of the 
schematic capture packages is a 
combined effort of Doug Elhers and 
Steven Poulsen, that's available on 
the Internet and select on-line ser­
vices (like America Online) as share­
ware. The two programs, Schematic 
Plus schematic capture and PC­
Trace PCB layout, can be purchased 
separately for $45.00 and $75.00, 
respectively, or together for $95.00. 
Both require Windows 3.1. 

Schematic Plus is a schematic 
capture program written by Steven 

Poulsen. This program has gone 
through a lot of changes in the last 
year - the most notable is the addi­
tion of netlist output. Furthermore, 
Schematic Plus drawings have a pro­
fessional, magazine quality (Figure 8) 
that are easily imported into word and 
graphics documents, making it attrac­
tive as a stand-alone schematic draw 
program for desktop publishing pro­
jects. 

Library devices are stored in sub­
directories as individual DOS files, 
which makes it easy for you to sort 
devices by type from the File 
Manager or DOS prompt by simply 
copying and moving files from one 
directory to another. Parts are placed 
on the drawing by highlighting its 
name from the Tools menu . While a 
selected part can 't be placed repeat­
edly, which forces you to go back to 
the menu each time, Schematic Plus 
has automatic annotation which num­
bers the parts in consecutive order as 
they're placed on the schematic (R 1, 
R2, R3, etc.). 

The editing features are excel­
lent. For example, you can move the 
part values and nomenclature any­
way on the screen independent of the 
actual device placement. Balancing 
the text with the symbols lends a lot 
to the professional appearance of the 
schematics. 

PC-Trace 

PC-Trace is the PCB layout part­
ner to Schematic Plus. It can fabri­
cate double-sided boards up to 7 by 
10 inches in size. While PC-Trace 
has been around for about two years, 
this is its first appearance in Windows 
format. That's why the Help function 
isn't fully functional , and the program 
seems jerky at times. 

While you can layout PC-Trace 
boards by hand, there's no reason to. 
When bundled with Schematic Plus, 
PC-Trace costs just $20.00 more 
than the stand-alone version . 
Moreover, PC-Trace has a library of 
component outlines that's well 
matched with Schematic Plus 's 
library devices, and there's an auto­
matic part placement program in the 

circuit-design program wit~ 
plot. Basically, PCDatal(is a . 
six layers of copper up to 30" 
though, you need to submit 

house who wrote the PCData 

do the work for you, the 
. pl§ln~s. microstrips, and thermal 
· there is a pricing program 

to go to the big house. But 
rings, nobody answers. If you 

'' ' '""'·'"'- is a FAX machine. 
refreshing simply because! 

the restrictions of two layers and ""'" " '"''"' ~'' ... 
for me. Lots of options at a low cost 
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Figure 10. SuperCAD is a 
schematic capture program 
that spawns netlists for a 
wide variety of ci(cuit design 
utilities that includes PCB lay­
out, automatic part placement, 
autorouter, analog simulation, 
and digitalsimu~a~on. 

works. 
Until the auto­

matic part place­
ment program 
arrives later this 
year, you have to 
manually place 
the components 
on the circuit 
board prior to run-
ning the 
autorouter. The 

.. 

netlist is imported 
directly from a 
DOS file created 
by Schematic 
Plus, and doesn't 
require a conver­
sion utility. The 
autorouter's aver­
age completion 
rate is about 93-
percent, which 
means you'll prob­
ably have some 
tracks that you 
have to route by 
hand. Fortunately, 
PC-Trace has a 
rats nest - a 
"web" of lines that 
shows which pads 
connect together 

Figure 11. PCBoards is the companionPCBi layout J?ro­
gram to Supei'CAD schematic c<:~pllJre. PGtJ=toard's §UP. 
port,utilities are PCPiace (autolllatic part placement) 
and.PCRoute (autorouter). N,, · ·· 

- which greatly facilitates the 
process (Figure 9) . 

Schematic Plus and PC-Trace 
make a great team. Although the 
PCB layout program is a little weak, it 
should improve considerably over the 
next year. Moreover, you don't have 
to wait until this package matures 
before you buy; both authors promise 
free upgrades for at least a year. 

SuperCAD 

SuperCAD, from Mental 
Automation, is a veteran schematic 
capture program that can interface 
with a large number of PCB layout 
and circuit simulation programs. The 
SuperCAD family of software 
reviewed below includes SuperCAD 
schematic capture, PCBoards PCB 
layout, PCPiace automatic part place­
ment, and PCRoute autorouter. Also 
available, but not reviewed, is analog 
simulation and digital simulation. 

While each module costs less 
than $100.00, the money can add up 
quickly. A full-blown version will cost 
you $545.00. Fortunately, SuperCAD 
and PCBoards can work on their own 
without each other or without any of 
the other modules, making it pain­
lessly easy to start small and add new 
functions as you can afford them. 

SuperCAD's numerous libraries 
are spread over several directories, 
and are stored as DOS files. Objects 
are selected by moving the cursor 
over the function box located along 
the left side and clicking the mouse 
button. Once a symbol is selected 

from a library, it can be placed repeat­
edly. 

Drawing wires is a snap- literal­
ly, if you purchased the SuperCAD+ 
upgrade - using the autoroute func­
tion. This feature allows you to wire 
together two points by simply clicking 
on the two points. The router then 
draws a wire between them, avoiding 
any library device it may encounter 
along the way (Figure 10). Even with­
out the router, adding lines and wires 
is a cinch; it's just not automatic. 

Mental Automation sells a more 
robust schematic capture package 
called SuperCAD+ which contains a 
larger parts library (about 2,500 
devices) and added utilities. It costs 
$199.00. If you start with SuperCAD, 
you can upgrade to SuperCAD+ at a 
later date for just the difference in 
price. You're even given credit for 
your DOS software should you 
decide to upgrade to the Windows 
version, which starts at $149.00. 

PC Boards 

Companion to SuperCAD is 
PCBoards, a stand-alone PCB lay­
out program from PCBoards, Inc., 
that can read SuperCAD netlist files. 
PCBoards sells for $99.00, and can 
lay out double-sided boards up to 6 
by 13 inches in size. PCBoards is 
also available from Mental 
Automation and Digi-Key for the 
same low price. 

PCBoards has a component 
library with over 160 devices, which 
includes surface-mounted devices, 



as well as a good assortment of DIP 
footprints, that are easily accessed 
from a pull-down menu (Figure 11). 

AutoSkem/America Online 
Computer Software forum 

AUTOSK14.ZIP 

BoardMaker I 
Ohio Automation 

7840 Angel Ridge Rd. 
Athens, OH 45701 

(614) 592-1810 

Circuit Layout 
PC Logic 

11 Brook Hollow 
Pittsford, NY 14534 

(716) 248-9800 

Digi·Key 
701 Brooks Ave., South 

P.O. Box677 
Thief River Falls, MN 56701-0677 

(800) 344-4539 

Dyna·Art Designs 
3535 Stillmeadow Ln. 
Lancaster, CA 93536 

(805) 943-4746 

Easytrax 
Protei Technology, Inc. 

2675 Stevens Creek Blvd. 
Santa Clara, CA95051 

(408) 243-8143 
(408) 243.0125; BBS 

ftp://protel.com/http/proteVdostools/easytrax.zip 

Parts-bin/America Online 
Computer Software forum 

PARTBIN1 .PCX 

Once a device type is highlighted in 
the menu, the individual part with in 
that group is selected using the 

PCAD 
Micronics Technology 

7709 Skylake Dr. 
Fort Worth, TX 76197 

(817) 236-5049 

PC Boards 
2110 14th Ave., South 
Birmingham, AL 35205 

(800) 473-7227 

PC· Trace 
http~/users.aol.com/spoulsen/index.htm 

ftp://users.aol.com/spoulsen/pub/pctrace.zip 

Schematic Plus 
http:/lusers.aol.com/spoulsen/index.hbn 

ftp://users.aol.com/spoulsen/pub/sch_ 06.zip 

SuperCAD 
Mental Automation, Inc. 

5415 136th Place S.E. 
Bellevue, WA 98006 

(206) 641-2141 

Techniks, Inc. 
P.O. Box463 

Ringoes, NJ 08551 -0463 
(908) 788-8249 

TurboCAD 
IMSI 

1938 Fourth St. 
San Rafael, CA 94901 

(415) 454-7101 

HAPPY' HOUDA Y'S 

/ 
$ 100.00 

BLACK & WHITE 
1 /3" CCD CAMERA 

(PERFECT FOR MULTIM.EDIA • TELECONFERENCING or SURVEILLANCE) 

• 310 TV LINES RESOLUTION • ELECTRONIC AUTO IRIS 

• .3 LUX SENSITIVITY • 9- 14 VDC OPERATION 

• 7·3/4"(L) x 2-7/I"(W) X 

1-7/I"(H) 

• STANDARD NTSC OUT 

• AC ADAPTER INCLUDED 

<F1 > key. For example, to choose 
an IC outline from the DIP option, 
you have to scroll through a list of 
DIP footprints, beginning with a six­
pin device and ending with a 40-print 
IC, until you find it- at which point 
pressing <F1 > places it on the circuit 
board. 

The problem with this method is 
it's time consuming and subject to 
error through omission. Fortunately, 
you can buy a $50.00 software 
option, called PCPiace, that will 
extract the parts from the SuperCAD 
netlist and place them on the board 
for you. The catch is, PCPiace can't 
read your mind, so you're left with 
the chore of arranging the parts in 
their proper place. 

PCBoards supports a wide 
range of video resolutions, including 
800 x 600 and 1 024 x 768 - a feat 
unique for a DOS-based program. 
The conversion utility that comes 
with PCBoards also lets you import 
netlists from Tango and EEDesigner, 
among others, for layout and routing , 
should you have access to these 
schematic capture programs. 

PC Route 

The final component of 
SuperCAD's linked PCB layout soft­
ware is PCRoute, a $99.00 
autorouter sold by PCBoards and 
Mental Automation. 

An autorouter is a pro­
gram that translates the 
wires on the schematic 

into copper tracks on the circuit 
board. 

Which is a good deal, because 
manually routing tracks using 
PCBoards leaves a lot to be desired. 
For example, you can't change lay­
ers when laying down a track. You 
need to stop the trace, change sides, 
add the via, and continue on . 
Moreover, you only have two track 
widths to choose from, 20 mils and 
50 mils (a mil is .001 inch). 

Although PCRoute still has to 
work with the same track restrictions 
of PCBoards and manual part place­
ment, it frees you from the chore of 
having to find a clear path between 
two pads and inserting the vias. 

In fact, in my benchmark tests, 
PCRoute was able to finish most 
designs to 100-percent completion . 
Unfortunately, PCRoute only sup­
ports a 50-mil grid , which means it 
won't do well with a tightly-packed 
circuit board or SMD parts. 

Summing Up The Options 

I've been reviewing circuit 
design software for 1 0 years now, 
and I've never seen such a large 
crop of low-cost software so perfect­
ly suited for the hobbyist. Today you 
can get top-notch quality schematic 
draw and PCB layout software for 
free or nearly free. 

There's never been a better time 
to trade in your drafting pencils and 
hobby knife for a slice of the future. 
NV 

CME-2.41/R 
COMPLETE 2.4 GHZ VIDEO/AUDIO 
TRANSMITTER/RECEIVER SYSTEM 

SPECIFICATIONS 

• RANGE • UP TO 500 FEET WITH 

RUBBER DUCKY ANTENNAS 
• TRANSMITTER SIZE • 3"x 3"x7/B" 

• RECEIVER SIZE • 4.5" x 5" x 1.5" 
• POWER REQUIREMENTS· 10 to 14 VDC 

• TRANSMITTER INPUTS • STANDARD 

VIDEO & AUDIO 
• RECEIVER OUTPUTS ~ STANDARD NTSC 

VIDEO & AUDIO 
• RUBBER DUCKY ANTENNAS & AC 

ADAPTERS INCLUDED 
• ANTENNA OPTIONS AVAILABLE 

$ 1,295.00 COMPLETE 

MISCELLANEOUS 
BLACK & WHITE BOARD CAMERA BOARDS 

CME-1 OOP(M) 
$ 145 SPECIFICATIONS 

1/3" CCD 

CME-007P 
$ 195 

CME-IOOS 1/3" CCD B&W STANDARD LENS CAMERA BOARD 
CME-IOOP 1/3" CCD B&W PINHOLE CAMERA BOARD 
CME-IOOC 1/3" CCD B&W "C" MOUNT CAMERA BOARD 

COLOR CAMERA BOARDS 

$ 100 
100 
135 

CME-200SCP 1/3" CCD COLOR STANDARD LENS CAMERA 245 
CME-200PC 1/3" CCD COLOR PINHOLE CAMERA (1-5/1" SQUARE) 495 

CASES for ABOVE 
CME-CASE 1 PLASTIC CASE for CME-1 OOP(M) 15 
CME-CASE2 PLASTIC CASE for CME-1 OOS & P VERSIONS 12 
CME-CASE3 PLASTIC CASE for CME-200SCP 15 

.3 LUX SENSITIVITY 

310 TV LINES RESOLUTION 

APPROX. I" SQUARE 

9- 12 VDC OPERATION 

CME I 
BLACK & WHITE CAMERA 

' flC. (Creative Micro Electronics, Inc.) with BUILT IN MICROPHONE 
BLACK & WHITE CAMERA 

In EPOXY CASE 
~~~~~~~~~~~~~~~~------~--~~ 

P.O. Box 4477, Englewood, CO 80155 PHONES: (800) 771-1295 (303) 771-1288 FAX: (303) 771-1136 
CALL· WRITE OR FAX FOR FREE CATALOG 
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MORE for LESS. . . Always I 
Best Values for Performance, Features and Dependability 
DM5050C, 42 Range 
DMM +CAPACITANCE METER 
• Digital Multimeter 

DM5100, 45 Range 
WIDE RANGE, ELEVEN FUNCTION 
• Auto Power Off, Data & Peak Hold 

• Resistance - Up to 2,000 Mn • Measures Wider Range 
• Capacitance Meter, Extended Range • Frequency - Up to 20 MHz 

• Up to 20,0001JF (9 Range) • Capacitance - Up to 200 11F 
• Zero Adjust Knob • Resistance - Up to 200 Mn 
• Test Leads and Buklt-in Socket • Current - Up to 20 A AC/DC 
• Check Motor Starting & 

Running Capacitance 
• Triggering Lamp 

• Logic - TTL 
• TRhFE 

± 0.25% Basic DCV Accuracy 
1. 5" Big LCD Display 
3 1/2 Digit Manual 
AC/DC Bolt & Amp 

Resistance, Diode 
Continuity Beeper 

Alligator Clip Test Leads 
Double Insulated Jack 

Deluxe Holster 
• Lead Holders 
• Velcro Hanger 

Tilt Stand 

$89 

• Prices start at $44.95, measuring AC/DC 10 Amp. & Volt, 
Resistance, more and including protective Holster 

• Lots more High Standard Test Instruments available 
All in One Instrument, Oscilloscope, Power Supply, Function Generator, Freq. Counter, 
Multimeter, Capacitance, Engine Analyzer, Clamp-On, Electrical Tester and More. 

• See your local distributors or Call for Catalog 

Bel MERIT 26242 Dimension Dr .. Suite 110 
Lake Forest. CA 92630 

$1 ,000,000,000+ 
That would be the cost for engineering time to develop 

the software included with our Linux distributions! 
Now Featuring.· 

The New Book of Linux w/3 CD's* $49.95 
1200 pages of valuable Linux infonnation. This book is a must 
have for any user of Linux. Includes installation, how-to's etc ... 

Web Server Developer $29.95 
Software to develop and run Web pages for Windows, Windows 

NT, UNIX, Mac, OS/2. With CGI, Perl , Source and much more. 

*Comes with Slackware 3.0 & Red Hat Linux, TSX-11 and Sunsite 

Check our Web Page at http://www.justcomp.com 
Just Computers! (800) 800-1648 Int'l (707) 586-5600 FAX (707) 586-5606 

E-mail: sales@justcomp.com P.O. Box 751414 Petaluma, CA. 94975-1414 
COD & VISa/MasterCard Gladly Accepted For more information, send e-mail to:info@ justcomp.com 

Write In 33 on Reader Service Card. 

I #50 COMPUTER HARDWARE cont. 

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

210 MEG IDE hard drives $80. Plus $5 
S&H. Larry Terry, 1745 Bryce, Turlock, CA 
95380. 209-632-6038. 

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. 

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

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. 

SOLUTIONS FOR THE TEST INSTRUMENT (714) 586-3700 • FAX: (714) 586-3399 

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

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: 408-296-5877. 

Write In 58 on Reader Service Card. 

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

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

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

CABLE TV 
UNIVERSALDescrambler 

NEW PRODUCT 

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 oilly! 

4000 And 5000 Features 
• The latest in Video Amplification Technology. 
• New clocking circuits to stabilize color and the 

picture performance. 
• The most advanced picture locking circuitry. 
• Inverted Video Option is available. 

VISA 

MODEL 4000 KIT $79.95 
The 4000 KIT comes with all the 
electronic components and our Cad 
designed PC board. We provide a 
schematic, parts list, wiring diagram, 
tutorial and FREE in-house support. 

MODEL 4000A Enc. $44.95 
The4000A Enclosure Package will 
provide the hobbyist, who has our 
4000 Kit, a custom enclosure, AC 
adaptor and finish accessories to 
professionally enclose their kit. 

• Connects easily to the VCR. CALLTHEHALCYONGROUP J-800-664-6999 
• NOCONVERTERBOXisnecessary. 

NO Florida Sales! theft of cable service will be denied assistance. 
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IBM PARALLEL TO HPIBIIEEE488. Drive 
your HPIB plotter or printer directly from an 
IBM parallel port using our device driver 
and special cable. $79 + $4 S&H. Orion 
Engineering, 7691 Lincoln Trail, Plainfield, 
IN 46168, or call 317-839-9673. 

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. 
Call 1-800-4-MEMORY now! Voice/FAX. 

CRTs CHEAP. Buy direct from the manu­
facturer, 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 
complete repair of all monitors. T.M.C. 
215-226-0749/223-0388 9:00am-1 O:OOpm 
EST. 

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. 

PLOTTERS HP 7475A $150, HP 7550A 
$175, HP 7440A $50, pens 10/$5, IBM 
3363 laser drive $100. Fax/Fon 402-564-
6833. 

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. 



NEW AT power supplies for full size AT 
case 230 watt $25. Cube AT power sup­
plies with switch on the side 235 watt $28. 
New full tower supply 230 watt $30. 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. 

PROGRAM THE 8052 in BASIC with our 
inexpensive deveJopment SBC . 
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 S/H. Also learn how to 
program your purchase with the "BASIC-
52 User's Manual." A 150-page book con­
taining the proper usage of all com­
mands/statements, $20 plus S/H. 
Suncoast Technologies, PO Box 5835, 
Spring Hill , FL 34606. 904-596-7599 . 
V/MC Accepted. 

BUILD YOUR OWN IBM COMPATIBLE 
COMPUTER from parts for as little as 
$399 with the help of an easy to view 7 4 
Minute Video Tape that shows you how. 
This easy to view award winning Tape will 
show you how to save money by assembl­
ing any compatible 286, 386, 486 or 
Pentium Computer in a step by step easy 
to follow procedure. It also shows the com­
mon pitfalls that you might run into if you 
try to assemble a computer by yourself 
and gives you secrets on how to overcome 
problems that might occur during assem­
bly. When complete, you will have gained 
the confidence and experience to maintain 
your very own computer for years to come 
and even service it if necessary. Don't let 
this opportunity pass you by, order your 
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! 

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 more! $39.95 and up. 
Call 513-335-4560. Or FAX us at 513-339-
6344. 

19" HEAVY DUTY Rackmount PC 
Chassis: 4U, 8-slots (expandable to 12 
slots) , one hidden 3.5"/one opened 
3.5"/two opened 5.25" drive bays, front 
panel filtered fan, uses popular PS/2 style 
power supply (not included), $229! 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. Computronics Technology, 
214-242-8087. 

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

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. 

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. 

COMPUTER EQUIPMENT: C64, SX-64, 
C128, Amiga 500, disk drives, monitors, 
printers, software, etc. For sale at bargain 
prices. Send a self-addressed stamped 
envelope for a complete listing : Wings! , 
3198 Shady Oak Lane, Verona, WI 53593. 

HEWLETT PACKARD calculators. We 
buy, sell and trade 41 C, CV, CX, 1 OOLX, 
200LX, palmtops and 71 B calculators and 
portable printers. Phone: 610-588-2600. 
FAX 610-588-1727. 

KEPRO BENCH top printed circuit spray 
etcher. Used, 'Clean. $325. 520-428-4073. 

DISK CONTROLLERS for the IBM PC 
8/16/32 bit MFM, ALL, ESDI , SCSI , IDE 
and CD-ROM too! Call UTWE with your 
needs. DTC3270 Vesa local bus SCSI-2 
controller $95. NEW with all docs and dri­
vers (including ASPI). New 16 bit 1:1 MFM 
$20 ea., cables add $2.50. Adaptec 2322B 
$25. a- bit SCSI interface $25 5/$100. Call 
(open 9am-5pm PST) 818-930-1121 , fax 
818-930-11 23. 

AVAILABLE NOW, 3.5" floppy disk sys­
tem that will hold 21MB of data and still 
read and write both 720K and 1.44MB 
disks. 1-800-827-8402. 

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 quickly find the dealers 
you need. Visit the mall today to fill all of 
your used computer equipment needs. 

LOGICAL CONNECTION peripheral shar­
ing devices. Have units, power supplies, 
software, manuals. Mike, 303-417-9395. 

ALFA ELECTRONICS //l(ii/{!L IUJT T/:Sf F{!l/P.\11:".\T 

UL\'1' I'UICI:· 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7to81 .4dBmwith 40 -12000 
20 reference impedances 

TrueRMS 
Frequency counter. 0.01 Hz-1 OMHz 
Capacitance: 1 pF-SO,OOOI'f' 
Measure AC voR to 20kHz 
5000 counts, 0.1% accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/OH/RelativeiZoom 
Auto power off 
Input warning 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 131 D 
$229.95 

Most Advanced LCR 
Dual display:Ua or C/0 
Inductance: 0.11'fi-1000H 
Capacitance:0.1 pF-10,0001'f' 
lmpedance:1m0-10MO 
0. 7% basic accuracy 
Dissipation factor & a 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 

DC Power Supply 

Inductance: 1 )lH-40H 
Capacitance: 1 pF-401'f' 
Frequency: 1H~~~F 

Logic Test 20MHz 
Diode, Continuity 
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 pH-200H 
Capacitance: 0.1 pF-20,000jiF 
Resistance: 1 m0-20MO 
1% 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, 6'' CRT, X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1 ,x1 0 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 $569.95 
PS-605 60 MHz DELAY SWEEP $769.95 

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

PS-303 $159.00 
0-30 JIDC , 0-JA output 
Constant voltage & constant CUTent mode 
0.02% + 2rnV lne regoJation 
0.02% + 3mV load regoJaUon 
1 mVIms noise ard r1pple 
Short drcuR and overload protected , 
PS-8200 wi1h d gtal voltmeter $179.00 
Also available: 3r:N/5A, 61Nf3A, 61NI5A 

16V/10A, 3r:N/10A 

AUDIO GENERATOR 

DMM 21 
$74.95 

Inductance: 1 l'fi-40H 
Capacitance: 1 pF-:200¢' 
Frequency: 1 Hz-1 MHz 
Volt, amp, ohm, diode, 
continuity 
3999 count display 
Til logic, HFE 
Peak hold 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C-10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 75 II $129 
Holster C· 70 $16 
Fluke 77 II $149 
Fluke 79 II $169 
Fluke 2911 $169 

Fluke 83 
Fluke 85 
Fluke 87 

Fluke 97 

$225 
$259 
$287 

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: 10 M sample /sec 
8 bit 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 ~30 VDC , ~3A outputs 
One fixed 5VDC, 3A output 
Cepeble or Independent or tracking openoUon 
Constant voltage ard constant CUTent mode 
Four dgtal meters for volt ard CUTent dsplay 
Excelent reglAation ard tow r1pple 
Short drc:Ut ard overload protected 
Also available: 30V/5A 111ple output $549.95 
Dual tracking 3r:Nf3A, 3r:N/5A, OOVI3A, 60V/5A 

FUNCTION GENERATOR RF SIGNAL 
GENERATOR AG-2601A $119.00 FG-2100A $169.95 

SG-4160B $119.00 
100 kHz-150MHz sinewave in 6 
ranges 
RF Output 100mVrms to 35 MHz 
lntemal 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-41 60B 
Frequency counter 1Hz • 150 MHz 
for internal and external source 
Sensitivity <50mV 

1OHz - 1 MHz in 5 ranges 
Output 0-8Vrms sinewave 

0-1 OVp-p squarewave 
Synchronization: ;t3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz • 50kHz 
0.5 % 50Hz • 500kHz 

Output impedance: 600 ohm 

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

0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1'!1. distortion, OC offset+ 10V 
VCF: 0-1 OV control frequency to 1000:1 

FUNCTION GEN/COUNTER 
FG-2102AD $229.95 
Generates signal same as FG-21 OOA 
Frequency counter 4 dis its 
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 Burst VoRage Control Generator 
Generator Control VoRage & 6 digit counter 
1 Hz-1 OMHz for internal & external sources 

ALFA ELECTRONICS (800) 526-2532/(609) 520-2002 15DAYMONEY BACK GUARANTEE 1 YEAR WARRANTY 

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

741 Alexander Rd., Princeton, NJ 08540 V1sa. Master Card. American Express. COD. Purchase Order Welcome 
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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 I .mage 

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. 

Software Systerns Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel.(714) 498-5784 Fax.(714) 498-0568 
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LOW COST ADVANTECH 
EPROM ERASERS LABTOOL-48 

NEEDHAM 
SA-20 

ROM MASTERS 
SUPERPRO II 

1295. ADVANTECH LABTOOL48 189. XELTEK ROM MASTER II 
669. EElOOLS ALLMAX PLUS 149. XELTEK ROM MASTER I 
596. ADVANTECH PC·UPROG 135. EElOOLS ROM MAX I 
569. MOD-MCT-EMUPA 189. EETOOLS ROM MAX 4 
429. XELTEX SUPERPROI! 419. EETOOLS UQMAX 
329. XELTEK SUPERPROII R 49. SUNSHINE 1.GAMG 
424. NEEDHAM$ EMP-20 125. SUNSHINE ~ . 

IECIIIY111-
YHIIIIIIII 

DATAI/OMCT 
ADVANTECH 

SYSTEM GENERAL 
EETOOLS XELTEK 

NEEDHAM$ SUNSHINE 

NEEDHAM 
EMP-20 

EETOOLS 
ALLMAXPLUS 

General Device Instruments 408· 241·7376 
GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD! VISA MASTERCARD 
Fax 241-6375 BBS 983-12341nternet ICDEVICE@ix.netcom.com 
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INTERACTIVE MEMOREX VIS CD-ROM 
system $99 + $20 shipping. No computer 
required! Connects to television and/or 
stereo. Comes with 20 multimedia educa­
tional, children's, and game COs and ency­
clopedia! Plays music COs. Guaranteed. 
Extra titles available. Computer Bargain 
Store. Phone 801-466-8084. 

ANALOG/DIGITAL 110 CARDS from $29. 
Up to 8 different boards can be operated 
simultaneously from your PC's printer port. 
Available boards include 24-bit AID con­
verters, 12-bit DACs, LCD displays, relays, 
digital 1/0, thermocouples, etc. Atlantic 
Technologies, Inc ., POB 26, Newtown 
Square, PA 19073. 

LOW COST MICROCONTROLLER 
DEVELOPMENT SYSTEMS: 80C552 
(8051 core processor) 8 channel 1 O-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 1/0, $120 each. Complete develop­
ment system includes SBC, assembler, 
disassembler, real-time execution and 
debugging, monitor and example pro­
grams ($70 more). 40x2 LCD display $20. 
Universal Microprocessor Simulator/ 
Debugger V2.1 $100 each CPU. 27C256 
EPROM $15 for ten. J&M Microtek, Inc., 
83 Seaman Road, West Orange, NJ 
07052, Tel: 201-325-1892. 

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. 

TOWER CASES! Baby AT desk top 
cases! Black mini tower with 145 or 200 
watt supplies $25/$33. New mid-tower with 
3 5-1/4 bays 2 3-1/2 inch bays digital dis­
play 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! 

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 . 

MINIBOARD 68HC11. See the ad in 145 
(ROBOTICS). 

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

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

NETWORKING KIT all the hardware nec­
essary to network your computers. Works 
with Windows for workgroups 3.11 and 
then popular. SW (2) systems $49, (4) sys­
tems $99. Dexis, 612-944-7670. 

['ii691---, -:~ 

.HEX ~2~,~,::,:w~~ [· l:~~~l~l 
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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 S/H. 
Also; Learn Assembly code with the per­
fect 70691 HEX 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. 

PCs & parts, monitors, XTs, 286, 386, 
PS2s. (Microchannel cards: MFM, memory 
adapters, ext. floppy adapters) Tektronic 
CAD system. Mainframe terminals (cheap) 
HP plotters 7475A, $125. Older modems. 
Print directors. 1 net commander (new 
govt. paid $1 ,800): $200. Call Mike 816-
353-3605, 816-353-5611. 

EPROM ERASER: 10 EPROMs erase in 
15 min. $45, $60/timer. Ask @ large 
model. Made in USA. 1 yr. guarantee. 
HOME ELECTRONICS: 714-777-7738/ 
FAX 714-777-3382. 

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

take a look at the curve and under­
stand if the magnetic material is suit­
able to be used for an inductor, a 
transformer, or a permanent magnet. 

But before we plunge into a full 
description of the curve, we need to 
understand the concepts of flux den­
sity and field intensity. 

Made Simple 

We described in the previous 
paragraph the concept of "magnetic 
current," or flux (Phi). It is advanta­
geous to express it as flux per unit 
area, and thus obtain flux density, 
which is indicated by the letter "B." 
The flux density is the vertical axis of 
the hysteresis curve, and in the cen­
timeter-gram-second (CGS) unit sys­
tem, its units are in gauss. 

Ukewise, we described the con­
cept of magnetomotive force. If it is 
expressed as force per unit length, we 
obtain magnetic field intensity, indi­
cated by the letter "H." The field inten­
sity is the horizontal axis in the curve, 
and its CGS units are in oersteds. 
There are other units for these vari­
ables in either the MKS or "English" 
systems, but I don't want to confuse 
you here. 

nybody who has 
been seriously 
involved with 
power electronics 
knows that digital 
devices may be 
the circuit's 
brains, analog 

devices may be the circuit's muscles, 
but magnetic devices are THE cir­
cuit's heart. Nevertheless, it has been 
difficult for the experimenter to prop­
erly understand all the limitations and 
pitfalls of magnetic devices, as 
Electromagnetic theory does have 
some daunting mathematical back­
ground. 

This should not be the case. For 
electronic circuit design, a person 
does not need to know quantum 
physics to be able to apply a diode or 
a transistor in a circuit. Ukewise, you 
need not derive from basic physics all 
the equations to design a magnetic 
circuit. Rather, manufacturer's data 
and graphs, simplified equations, and 
a VERY BASIC understanding of mag­
netics are required to design some 
simple devices. True, advanced mag­
netic design can still be an awesome 
task, but this is also true for advanced 
electronic design. Leave that task to 
the experts, and get some hands-on 
experience with simple magnetic 
devices. 

Magnetic Circuits 
and Ohm's Law 

Assume for a second that you are 
making an extension cord. If you 
know the supply voltage, load current, 
and the amount of voltage drop you 
are willing to tolerate, a certain wire 
gauge may be selected. 

Now, assume that you need to 
add another extension cord with iden­
tical requirements, but TWICE the 
length. To meet the requirements, you 
will need a wire gauge with TWICE the 
area. In other words, the wire resis­
tance is directly proportional to its 
length and resistivity, and inversely 
proportional to its area. This is shown 
in Figure lA. Resistivity is denoted by 
the Greek letter "Rho." 

Magnetic flux does not need a 
"conductor" to propagate, as it may 
propagate even in a vacuum. 
However, magnetic materials conduct 

magnetism so much better when 
compared to non-magnetic materials, 
that we may assume quite safely that 
all the flux circulates through the 
magnetic media. However, every mag­
netic material does have a magnetic 
"resistance," which is called reluc­
tance. This - you may have guessed 
by now - is directly proportional to its 
length and the material's "magnetic 
resistivity," called permeability, and 
inversely proportional to its area. This 

· is shown in Figure 1 B. Permeability is 
denoted by the Greek letter "Mu." 

Fortunately, the Ohm's law analo­
gy does not end here. Consider the 
simple magnetic structure of Figure 
2A. A current flows through the wind­
ing, creating a magnetomotive force 
(mmf), whose units are "ampere­
turns." The mmf induces a flux (indi­
cated by the Greek letter "Phi") 
through the magnetic core. But what 
procedure is required to calculate the 
value of this magnetic flux? You need 
to look no further than Figure 2B. 
Here, the magnetic circuit has been 
replaced by its electrical dual. The 
mmf is a voltage source, the core's 
reluctance is the "resistance," and the 
flux is the "current" which may be 
easily found by Ohm's law. 

This analogy may be carried a lit­
tle further; consider Figure 3A. An air 
gap has been introduced into the cir­
cuit. Non-magnetic materials - of 
which air is one of them - have a per­
meability thousands of times smaller 
than those of magnetic materials. The 
net effect is that the air gap presents 
a reluctance in series which is much 
larger than that of the magnetic mate­
rial, even though the gap length is 
smaller than the magnetic core 
length. 

Again, this is shown electrically in 
Figure 38. The air gap "resistor" is so 
large compared to the core "resistor" 
that all of the mmf "voltage" is dissi­
pated there. Of course, with the addi­
tion of a large "resistor" in series, the 
flux in Figure 3 is smaller than that of 
Figure 2, all other conditions remain­
ing equal. 

Why would anybody, in their right 
mind, want to reduce the amount of 
magnetic flux? There are two good 
reasons for this, the first will be clear 
when we explain the hysteresis curve, 
but the second - and very surprising 

- fact is that magnetic energy is NOT 
stored in magnetic material, but in 
the air gap. 

The Hysteresis Curve 

Among the great secrets in mag­
netic design is the hysteresis curve. To 
the trained eye, the hysteresis curve 
provides a wealth of information. A 
seasoned magnetics designer will 

) 

t 

t 

Now, let's look at the curve in 
Figure 4 and obtain useful informa-

) Resistance = p t a, (a) 

Reluctance = 11 tj a. (b) 

1. The "resistance" of a conductor, whether electric (a) or magnetic (b), is 
directly proporlional to its length and inversely proporlional to its area. 
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(a) (b) 
2. A magnetic element (a), and its electrical dual (b). Note how the ampere­
turns becomes ·voltage, n reluctance becomes "resistance," and flux becomes 
"current." 

Nl 

(a) (b) 
3. A magnetic element with an air gap (a) and its electrical dual (b). Note 
that the air gap's reluctance becomes a series resistance in the electrical 
equivalent. 
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tion from it. Assume that we have a 
completely degaussed material, and 
both "B" and "H" are at zero point. As 
a current is applied to the winding, the 
flux density "B" will start to increase 
very rapidly at first - as shown by the 
dashed curve - then gradually it will 
start to level off until it reaches a point 
- called saturation flux density - in 
which additional current through the 
winding provides very little additional 
magnetic flux. This is a very impor­
tant characteristic of magnetic materi­
als: they saturate. This value of satu­
rated flux density is shown as "Bs." 

As the electrical current is 
reduced, the flux density does not fol­
low its previous path and return to 
zero. Rather, it follows the outer 
perimeter of the curve. With a field 
intensity "H" value equal to zero, there 
will be some residual magnetic flux 
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On a transformer fed by an 
alternating current, the mag­

netic flux follows the hysteresis curve 
as indicated by the arrows. As it 
cycles through, the magnetic core is 
alternatively magnetized and demag­
netized. All of this consumes energy, 
which is the cause - among other 
things - of the heat generation on a 
transformer. This is called "core loss," 
and is an undesirable side effect. 
Therefore, a low coercivity is desirable 
in magnetic materials for transformer 
applications. 

The last - and one of the most 
important - parameters that may be 
obtained from the curve is the behav­
ior of the magnetic material's perme­
ability. As it will be discussed in the 
next paragraph, inductance is a direct 
function of permeability. A high per­
meability value is desirable, to pack 
as much inductance with the smallest 
core size and minimum amount of 
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withstand heavy currents, requires 
special techniques- like air gaps- to 
be used. The effect of an air gap may 
be seen in the curve in Figure 5. The 
magnetic device may sustain higher 
DC current values - which, in turn, 
means higher field intensity values -
without saturation. However, there is a 
compromise to be made, and it is that 
the permeability, and thus the induc­
tance, decreases substantially. But 
this is the price to pay for the addi­
tional current that the inductor may 
sustain without saturation. 

A Simple Design #1: 
An Inductor for DC 
Applications 

Applications for inductors which 
must carry heavy DC currents are var­
ied; hash suppressors in automobile 
electronics, ripple smoothing induc­
tors in supplies, and energy storage 

-+-coreA 
--corea 
-6-COreC 

10000 

B 
Bs ----
Brl/( 

I 

~ I 
I 

He 
H 

a a 
Permeability =[;j:f 

4. The hysteresis curve provides 
important magnetic information. 

B 

H 

AB 
Permeability =t;:H 

6. Hypothetical core characteristics used to calculate an inductor with heavy DC bias. 

5. The effect of an air gap on the curve. Larger 
values of DC cuffent may be sustained without 
saturation, but the slope, and thus the perm­
eability, become lower. 

density "Br," an effect which is called 
remanence. Yes indeed folks, if as a 
youngster you wrapped electrical wire 
to a steel nail, connected the wire to a 
battery to create an electromagnet, 
and then removed the battery and 
noticed that the nail would still be 
magnetized - albeit to a smaller 
degree - you were witnessing the 
effect of remanence. 

Another important magnetic 
parameter is that of coercivity. You 
may be familiar with the term, which 
is sometimes employed to describe 
high-quality audio tapes as "a high 
coercivity tape." Coercivity, indicated 
by the point "He" in the curve, indi­
cates how resistant to demagnetiza­
tion a magnetic material is. Of course, 
if we want a magnetic material to 
remain magnetized - a permanent 
magnet is a good example -then a 
high coercivity value is a must. 
However, high coercivity is not desir­
able in all applications. 

2& January 1996/Nuts & Volts Magazine 

turns. Permeability is the slope of the 
hysteresis curve, and in equation form 
is: 

J.l =tl.Bit::..H 

We may see that at low values of 
"B" and "H" the slope is quite steep, 
almost vertical. This value is quoted in 
manuals as initial permeability. As the 
field intensity increases, the slope 
becomes progressively shallower, 
until at the saturation point, any fur­
ther increases in field intensity - and 
therefore in the current - will produce 
an extremely low value of permeabili­
ty. In other words, the inductor LOSES 
MOST OF ITS INDUCTANCE. This is 
probably the number one "gotcha" in 
magnetic circuit applications. As the 
inductor saturates, its impedance 
becomes basically the wire's DC resis­
tance, and catastrophically high cur­
rents may flow. 

To design an inductor able to 

elements in switchmode supplies. 
Whatever the application, the inductor 
must provide a minimum amount of 
inductance at a maximum DC current 
level. 

As mentioned in the previous 
paragraph, an air gap may be includ­
ed in the core to allow DC current 
without saturation. However, gapping 
requires very specialized tools and 
test equipment beyond the means of 
most experimenters. The better 
approach is to purchase a core which 
has a DISTRIBUTED air gap. This is 
not as hard as it sounds; if a magnet­
ic material, such as very finely pow­
dered iron, is mixed with a non-mag­
netic binding material, the end result 
will be that a minute nonmagnetic gap 
- filled up by the binder - will exist 
between each particle of iron powder 
and the next. 

Iron powder itself has a gentle sat­
uration curve, and therefore such a 
mix provides an {almost) fool-proof 

inductor. Several companies produce 
these iron powder and similar cores. 
The drawback for iron is that it has 
larger losses than ferrites, and thus is 
not suitable for frequencies higher 
than 100 KHz. 

Core manufacturers provide 
tables, curves, and simple procedures 
to calculate the desired inductance. 
Although the individual procedures 
vary slightly from vendor to vendor, 
the overall technique is a variation of 
a procedure developed by C.R. 
Hanna, which requires calculating the 
amount of stored magnetic energy. 

A simple example will help you to 
grasp the concept. Assume that an 
inductor of 1 millihenry minimum is 
required at 2 amps DC. The first step 
is to select a core size that will be able 
to store the required energy. The ener­
gy stored in an inductor is given by 
the formula: 



For our example, the energy 
would be 2,000 microjoules. 

The vendor will then provide a 
graph similar to that shown in Figure 
6. Here, we have plotted three hypo­
thetical cores - A, B, and C -
arranged from smaller to larger. It 
may be seen that core A is too small 
for the required energy storage. Both 
cores B and C will do the trick, but we 
would normally choose B, as it is 
smaller and usually cheaper. 

From the same graph, we see that 
30 ampere-turns are required to pro­
duce 2,000 microjoules in core B. To 
find the number of turns, we divide 
the ampere-turns by the DC current 
value, or in equation form: 

N = N/ 
I 

In our example, this would yield 
15 turns. All we would need to provide 
is the proper wire gauge for 2 amps, 
which may be selected from a wire 
table. 

Though the preceding procedure 
may vary from vendor to vendor, its 
basic principles remain the same. The 
key is to obtain a magnetic vendor's 
catalog and follow the procedures and 
tables to design with their specific 
materials. 

A Simple Design #2: 
An Inductor for AC 
Applications 

The inductance for a magnetic 
device is a function of the effective 
permeability and the square of the 
turns, among other variables. The 
variables are calculated for you by the 
core manufacturer and iumped 
together in a constant for the particu­
lar core size and geometry. All you 
need to be aware of is the behavior of 
inductance with varying permeability. 

As shown in the hysteresis curve, 
the initial permeability of a magnetic 
material when the field intensity is 
very close to zero is quite large. This 
means that large inductance values 
are available if the inductor carries 
very small DC and AC currents. A dif­
ferent design approach from the pre­
vious paragraph should be followed in 
this instance. 

The first step would be to consult 
the manufacturer's data book to 
choose the proper core material. For 
high frequency applications, ferrites 
are the best choice, but within the fer­
rite family there exists different vari­
eties or "mixes" - in industry jargon 
- which are useable at different fre­
quency ranges. The manufacturer's 
catalog will suggest a "mix" optimized 
for a particular working frequency 
range. 

After the particular ferrite materi­
al has been chosen, the manufacturer 
will list the different core sizes and 
shapes, along with an inductance fac-

cores. 

tor value (ALl 00), as Table 1 
shows for some hypothetical 

TABLE 1: Inductance factor 

Core size (ALlOO) 
mlcrohenry 

XI 2500 
X2 3900 
X3 5100 

The (AL100) value simply means 
that 100 turns wound in that particu­
lar core will produce the particular 
inductance value as shown. Some 
manufacturers prefer to list induc­
tance factors for 1 ,000 turns, in which 
case it will be shown as (AL1000). 

To find the number of turns 
required for the desired inductance 
value, use the following equation: 

If (AL 1 00) is 
used. 

If (AL 1 000) is 
used. 

One word of caution regarding 
the above formula: A common pitfall 
is to use different units for the desired 
inductance value to that in which the 
(AL) value is expressed. If the (AL) 
value is in microhenries, use micro­
henries for the desired inductance 
value. This would mean that you 
would express 3.3 millihenries as 
3300 microhenries. Although this 
sounds self-evident, Murphy's law 
states that mistakes will happen. 
Double check for inconsistent units if 
your calculation provides a ludicrous 
number of turns. 

For a sample: 3.3 millihenry value 
and employing core X2 - 92 turns 
would be required. 

Remember that magnetic materi­
als will have tolerances like any other 
component. If you require a very pre­
cise inductance value, an LCR meter 
will allow you to "tweak" the inductor 
by adding or removing turns to the 
nominal number of turns. 

The Applied Volt-Seconds 
Relationship, or "Honey, I 
Shrunk the Transformer" 

Perhaps the most useful magnet­
ic device is the transformer. The 60 Hz 
jobs (50 Hz in Europe} are simple and 
reliable, but are always the heaviest 
and bulkiest device in any electronic 
circuit (with the notable exception of 
the CRT on TV sets). 

During the past two decades, 
switch-mode power supplies (SMPS) 
have been making inroads into more 
and more electronic appliances. 
Though the SMPS electronic circuitry 
is much more complex than a simple 

rectifi er-ca pa cito r-tra n s­
former supply, it neverthe­
less makes economic 
sense due to its higher effi­
ciency and compact size. 
The efficiency gain is due 
to the transistor switch 
operating full-on and full­
off, but the lightweight and 
small size are due to its 
high-operating frequency. 

---SOURCES 

Ocean State Electronics 
P.O. Box 1458 

VVester1y, Rl 02891 
(401) 596-3080 

Ocean State is one of the few hobby electron­
ics distributors which carries a line of magnetic 
cores. They stock the MicroMetals iron powder 
cores. 

Which would bring a 
question to our mind: How 
much could we shrink a 
transformer? 

MicroMetals Inc. 
1190 N. Hawk Circle 
Anaheim, CA 92807 

(714) 630-7420 

The answer lies in an 
equation - derived from 
elementary magnetic equa­
tions - called the applied 
volt-seconds equation, 
which states: 

MicroMetals is one of the foremost manufac­
turers of iron powder cores. Request catalog #4 for 
EM/ and power inductors. 

8 

Magnetics Inc. 
900 E. Butler Road 
Butler, PA 16003 
(412) 282-8282 

Bmax = 1 0 VRMS 

4.44! Na 

where: 
• Bmax is the maximum 

flux density for the 
selected material in 
gauss. 

Magnetics, Inc., has an impressive array of 
magnetic materials available. From exotic alloys to 
improved ferrites, Magnetics has them. Their data 
books and application notes are a must for anybody 
involved in magnetic design. 

Unitrode Corp. 
7 Continental Blvd. 

Merrimack, NH 03054 
(603) 424-241 0 • Vrms is the RMS applied 

voltage. 
is the operating frequen­
cy in hertz. 

• a is the core cross-sec­
tional area in square cen­
timeters. 
N is the number of turns. 
4.44 is the form factor for 
sinewaves. 

Although Unitrode is a semiconductor compa­
ny, it is very focused on the SMPS marl<et. As indi­
cated before, magnetic devices are crucial in suc­
cessful SMPS design. Unitrode prides itself in hav­
ing some of the best and most comprehensive 
applications notes in the industry. Many of the engi­
neers who write the app-notes are recognized as 
leaders in the field. If you are interested in learning 
SMPS design in general, and magnetic design in 
parlicular, their books are a must. 

Since time seconds - is the 
reciprocal of frequency, thus the 
name of "applied volt-seconds" for the 
equation. 

Exceeding the maximum flux 
density will almost always result in 
catastrophic failure. The applied volt­
age is a given, as it is restricted to the 
available household voltage ( 120 VAC 
in North America, 230 VAC in 
Europe) and cannot be changed. The 
frequency is also a given, 60 Hz in 
North America and 50 Hz in Europe. 
Therefore, the only "variables" which 
may be modified are the number of 
turns and the core cross-sectional 
area. So the transformer designer has 
to find a compromise between the 
amount of copper wire and the core 
size in order to satisfy the equation. 

The reason that airborne elec­
tronics employ 400 Hz is an attempt 
to substantially reduce the size and 
weight of magnetic devices for the 
same value of applied voltage. Since 
the frequency appears in the equa­
tion's denominator, increasing it will 
allow you to reduce the core size, or 
the number of turns, and still satisfy 
the equation. 

Close inspection of the equation 
also reveals the reason a 60 Hz trans­
former would exceed its maximum 
flux density (and severely overheat) if 
connected to a 50 Hz supply with the 
same input voltage. 

With the advent of modern solid­
state devices, the incoming voltage 
may be rectified and then "chopped" 
at a very high frequency. If the fre­
quency is stepped up from 60 to 
20,000, or even 100,000 hertz, dra­
matic savings in core size, weight, and 
cost may be achieved. The savings 
are so great that it helps offset the 
added cost of the complex electronic 
circuitry. 

There is a small pitfall for high-fre­
quency operation, which requires fur­
ther explanation. High-silicon steel 
used for 50/60 Hz currents has both a 
very large permeability and extremely 
high saturation flux density. The draw­
back for steel is that it also has very 
large core and eddy losses, which are 
a function of frequency. Unless exotic 
(and expensive) alloys and very thin 
laminations are used, the upper fre­
quency is restricted to perhaps 2,000 
Hz. 

Enter the ferrites. These magnetic 
materials have orders of magnitude 
less core losses than steel at high fre­
quencies. Very high frequencies 
become feasible without undue heat­
ing. Yet ferrites have lower maximum 
flux density and permeability than 
steel, and thus the available size 
reduction is not as large as it could be. 
Nevertheless, ferrite development has 
steadily continued, and size continues 
to shrink. NV 
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in o Comho 
Panasonic TCPC175DC2 

E{j Volume Control 

·~~ Sleep Timer 

·??? Last Channel Recall 
,L 
\{! Favorite Channel Memory 

Parental Lockout 
------+' 

\I STD/HRC/IRC Switchable 

- Channel 2/3 Switchable 

J~% Infrared Remote Control 
------

C7 Combo 

1' 9'??? Last Channel Recall 

v Favorite Channel Memory 

T \l STD/HRC/IRC Switchable 
~\.., 

~ Infrared Remote Control 

SSA-TV86 

"??? Last Channel Recall 

Parental Lockout 

\l STD/HRC Switchable 

l:fp 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 TPI550PC 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 

$ 
ssCOD s 

sss • 
1-800-338-0400 

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



Decoders 
QTY QTY 

0 0 

STEALTH 1 000-P $49 $45 
5 x 4 Plastic Case w!Toggle 

TNT $45 $42 
6 x 9 Metal Case w!Toggle QTY QTY 

10 20 
TVT-3G $42 $39 PI0-6300 $69 $59 

6 x 9 Metal Case 6 x 9 Metal Case wfToggle 
MINI-TVT $42 $39 PIO+ffNT $69 $59 3 x 6 Metal Case 

GOLD $42 $39 6 x 9 Metal Case w!Toggle 

3 x 6 Plastic Case PIO RED $69 $59 
APOLLO-J $49 $45 3 x 6 Metal Case 

Replaces Green & Apollo-P 
3 x 6 Metal Case 

STEALTH 80-P $55 $49 Replaces Purple & SIP 

FTB-3 $43 $39 5 x 4 Plastic Case w!Toggle 

6 x 9 Metal Case M-80 $65 $59 
G7 $39 $35 6 x 9 Metal Case w!Toggle 

4 x 4 Board Only S-BLUE $65 $59 

' . .... - . . . ,. ~~ . . ., . , 

Con.,erte s 
Stargate Elite 
~ Last Channel Recall 
23 

"""" '2-- Favorite Channel Memory 

~ Parental Lockout 

\ 1 STD/HRC Switchable 

~Infrared Remote 

Stargate 550XL 
c(] Volume Control 

,~ Sleep Timer 

*' Last Channel Recall 

-~ Favorite Channel Memory 

\ 1 STD/HRC Switchable 

2 - 3 Channel 2/3 Switchable 
}._•-"--
...;~ Infrared Remote Control 

Panasonic 

QTV QTY 
10 20 

$59 $55 

$99 $89 

TZPC1453G2 $79 $69 
'!~ SleepTimer 

?'h Last Channel Recall 
23 

,t Favorite Channel Memory 

~ Parental Lockout 

'\/ STD/HRC Switchable 
lC 

~1f' .. Infrared Remote Control 

1 . COURTEOUS AND 
PROFESSIONAL SERVICE 

2 . QUALITY PRODUCTS . 

3. LOW PRICES . 

4 . P ROMPT DELIVERY. 

5. SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

TPI 550 
~ Last Channel Recall 

~ Favorite Channel Memory 

~ Parental Lockout ,...,_ 
:::>-If-"" Infrared Remote Control 

Centurion 
C9 Sleep Timer 

??'?, Last Channel Recall 

-~ Favorite Channel Memory 

\,._1 
'I STD/HRC Switchable 

!";~ Infrared Remote Control 

100 Channel Capability 

Fine Tuning 

Millennium3 
~ Sleep Timer 

~ Last Channel Recall 

'~ Favorite Channel Memory 

0 Parental Lockout 

V STD/HRC Switchable 
, 

~-Jr Infrared Remote Control 

100 Channel Capability 

QTY 
0 

$60 

QTY 
20 

$57 

$65 $61 

$69 $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 1 0 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 



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

Centurion The New Centurion converter offers a number of powerful features: 

• parental control • favorite channel memory 
• switched AC outlet • batteries included 
• sleep timer • iumper cable included 
• remote control included • illustrated user manual 
• auto/manual fine-tune • LED display 

place your orders soon-demand for the Centurion is high! Introductory Offer! Foro limited :f ~ ~ 
time only, 10-lot price is only: .I]! I rJ;I 

NOVA VISION ~·, {~~ Panasonic TZPC 145 Converter 
SA 8511-300 Converter 

~~~;\;A'< ~';;,\ON <;> 

" • • • > :f'V 
~' 

Units sold with wireless remote control & batteries 

Watch one channel 
and record another 
any ~~ 
quantity~ 

Features include: parental control (Panasonic only), lost Panasonic TZPC 145 S 65 

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

channel recall, favorite channel memory, sleep timer, channel 2 or 3; I 0-lot prices 
channel 2 or 3 available. 
In quantities of 10 or more, $65 SA 8511 channel 3 8-lot: S 65 

Also: Panasonic TZ -PC 17 5 Series Converter w / volume. 
Topcases for Panosonic, SA and Jerrold (all models) also 
available. Coli for pricing and ovoilobility. 

Quality SA-Compatible Remotes Full Line of Jerrold-Compatibles 

SRC 8600A SRC 47SA (w/volume) SRC 175A 
Operates 8600 on- Operates 8540 & 8590 Operates 850Q-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 topcoses with lenses from 
Torx Bits & Drivers (oil bronds) from 
Capacitors (every voltage) ot 1 000-lot prices from 

SRC07SA 
Operates all beige 
8500 series converters 

$5.75 

Also available: 
Tocom, Hamlin, 
Pioneer, ond 
Ponosonic com­
patibles; oil 
prices quoted in 
this ad ore: 

1 0-lot 
prices 

JRC 400A 
Operates Jerrold DRX 
400 series converters 

$5.75 

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

& DL 4 series converters 
$5.75 $5.75 $6.00 

in stock! 
$3_25 

Call for quantity discounts! 
Kester Solder 44 Coresize from $8.45/roll 

3.95 Jumper cables (1, 3 & 6ft.) from .60 
.06 Jerrold- & SA-compatible bezels & lenses from . 9 5 

.Call for your free catalog! NO DESCRAMBLER SALES! 

Call Toll-Free Bam-Gpm PST 800-644-6882 
Novaplex, Inc. 8818 Bradley Ave, Sun ·Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

Panasonic ™, Jerrold™, Zenith ™, Tocom ™, Pioneer ™ and Scientific Atlanta ™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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A sneak preview featuring the Novaplex 1996 product line ... 
Presenting Novalink-the new interactive platform for the Novavision converted 

CES Winter Show, Las Vegas Nevada 
Saturday, January 6, 1996, from 2 p.m. to 5 p.m. 

I #50 COMPUTER HARDWARE cont. 

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

EPROM EMULATORS. Includes cables, 
manual and PC software. Each emulator is 
housed in a durable case. Test your code 
without disconnecting equipment. All ICs 
mounted in sockets. Emulators may be 
linked for 16/32 bit bus. 100 ns. access. 
MODEL 32 (2764-27256) $109. Model 64 
(2764-27512) $129 . PRO-SERIES 
includes battery back-up, Bi-directional 
communications with PC and other fea­
tures 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. 

MONITORS, RELISYS RE1420 color 
SVGA 14" .28 dot, $175, Samsung 
SyncMaster 3 14" .28 dot, $175, Victor 
VM-220 color SVGA 14" .28 dot, new in 
box, $200. Compcity 512K SVGA card, 
new, $49. G&G Communications, 716-
768-8151. 

QUALITY NAME brand computer prod­
ucts, excellent prices; AST, Digital, Hewlett 
Packard, MicroSoft, 32,000 products, new 
and used desktop and notebook comput­
ers; custom configurations; major credit 
cards accepted. CaiVFAX for complete cat­
alog on disk . Applied Computer 
Technologies, 703-771-8152. FAX 703-
771-8588. 

Aladdin Hotel, Imperial Room #6 

from your friends at ~ NQVAPLEX 
Must R.S.V.P. to attend. Please call for details and guest list reservations. 

Private VIP party to follow-admission by invitation only. 
For details contact Novanlex Marketing Department at 800-644-6682. 

Write In 29 on Reader Service Card. 

EXTERNAL SCSI cases with power sup­
ply for CD-ROM or tape drive. Open face­
plate for 5.25 drive. Used, but in great con­
dition. SCSI ID select and 50 pin 
Centronics connectors on the back. Only 
$38 plus shipping. Call UTWE 818-930-
1121 or fax 818-930-1123. 

DEALERS, TECHNICIANS: Do you throw 
away bad power computer switching 
power supplies? I can show you how to fix 
9 out of 10 in less than a half for under 
$1 0. I'm selling a schematic, extensive the­
ory of operation, and a complete trou­
bleshooting guide. The price? $40, the 
cost of one supply. It will pay for itself with 
the first repair. Jim, 520-623-8994. PO Box 
5123, Tucson, AZ 85703. 

15KVA UPS Exide Powerware Model 
1315 System 20. 3 phase, 208 volts. Like 
new, removed from operating mainframe 
10/13/95. 1400 lbs., 36 x 42 x 24" includ­
ing 240VDC battery module. Ft. 
Lauderdale, FL. New $16,500, asking 
$6,700. Apex Engineering, 305-346-7393, 
Fax 305-344-2419, Mr. Moore. 

TECH-ARTS: Call us for X-10; serial 1/0 
boards; text-to-speech cards; drapery con­
trollers; NT software and much more. 1-
800-455-9853 or 315-455-1 003 or 
www.techarts.com 

HP 9000-15005 file server, 43 televideo 
model 9065 POS terminals all or part 
$6K/best, Motorola 68040 process'Or 
$600/best. 702-471-0943. 

AMS-TRIBAL-XEL TEK PROGRAMMER 
SYSTEMS E(E)PROMs/Fiash/Gals/ 
Micros. $155 up. Systems including PICs 
& Erasers. 24 hr. FREE BBS updates for 
clients . History-23 yrs. client satisfac­
tion. TRIANGLE PRODUCT DISTRIBU­
TORS USA, 5750 Lakeshore Dr., Holland, 
Ml 49424. 616-399-6390. M-F 9am to 2pm 
EST. 

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

ZENITH LAPTOPS Z-170, 80C88, 640 
KRAM, dual 360 K Floppies, 1200 Baud 
Modem, RGB LCD display, external moni­
tor connector, printer/software $200. ATI, 
Unix, Zilog main frame, 50 Telray moni­
tors, all software $3,000. Call Jack, 918-
342-4648. 

MISC. COMPUTER, Seagate ST-225 
20MB HD, $25, Miniscribe 8425 20MB HD, 
$25, Western Digital WD1 003V 2FD 2HD 
MFM controller, $20 , Commodore 
Approtek 12C modem, $10, 2-Wico com­
mand control joysticks, $10 . G&G 
Communications, 716-768-8151. 

We are looking for 
New Distributors for 

Nuts & Volts Magazine. 
If you would be interested in 

selling Nuts & Volts in your store 
or on your newsstand, contact 

us and ask for our 
New Distributor flyer. 

Nuts & Volts Magazine 
430 Princeland Court 

Corona, CA 91719 
phone 909-371-8497 

fax 909-371-3052 
E-Mail 

74262.3664@compuserve.com 

5oftware 
C\earance Out\et 

Math Blaster $19• 
Corel Draw 3.0 CD Rom $49• 
Corel Draw 4.0 CD Rom $99• 
Star Trek 25th Anlversary $10• 
VIrtual Pool co $15" 
Mickey & Crew Screen Scenes $10• 
Floorplan + 30 I Windows S1o• 
Lion Kino Print Kit $10• 
Windows 3.0 $19• 
Star Trek Judgement Rites $10• 
Dos 4.0 $10• 
Dos 5.0 $14• 
Kid Works 2 

MS DDS 6.22 

Open 10-B Mon-Frl 
Open 10-6 Sal-Sun 

(714)~797 
Pocffic Standard nme 

1-800-230-SOFT 

Write In 161 on Reader Service Card. 31 



New FCC Commercial 
Radio Tests 

Communications 
Commission (FCC) 
general radiotele­
phone operator 
license, including 
radar endorse­
ment, is a valu­

able ticket to have hanging on the 
wall. It's even more valuable on 
your job resume. January 31st 
marks the date for switching from 
the old question pool to the new 
question pool, but obtaining the 
license from old or new study 
materials is still relatively easy. 

Ten years ago, the Federal 
Communications Commission com­
mercial radiotelephone license was 
divided into three classes - first class, 
second class, and third class. Radio 
station broadcasters only needed the 
third class permit to operate certain 
radios. The second class license was 
necessary to repair and maintain 
marine radios, aviation radios and, for 
a time, land mobile radios. The first 
class license was necessary to adjust 
commercial radio and television trans­
mitters. 

On June 15, 1984, the first class 
and second class radiotelephone oper­
ator licenses were discontinued. They 
were replaced with a lifetime GENER­
AL RADIOTELEPHONE OPERATOR 
LICENSE, abbreviated GROL. 

At the same time, the FCC also 
dropped the requirement that mobile 
two-way radio commercial, fire, and 
police transmitters needed to be 
"signed off" by a commercial GROL 
technician. But the law would still 
remain, as it is today, that every 
marine, aviation, and international 
fixed radio set may only be transmitter­
adjusted by a commercial GROL 
license holder. 

Without the current GROL license, 
technicians working on marine, air­
craft, and certain shortwave broadcast 
stations would be forbidden from mak­
ing any adjustments to the transmit-
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ters. This is why the GROL license is an 
important one today - there are plen­
ty of shortwave transmitters , thou­
sands of aeronautical radios, and thou­
sands of pleasure and commercial 
ship radiotelephones that may ulti­
mately need service and transmitter 
adjustment - and it takes a GROL 
license holder to sign off the transmit­
ter adjustment paperwork on this type 
of equipment. 

Three years ago, the Federal 
Communications Commission turned 
over commercial radio licensing to pri-
vatized testing groups called 
Commercial Operator License 
Examination Managers. Nine organiza­
tions would provide examination 
opportunities to applicants throughout 
the country and the world. National 
Radio Examiners, a division of the 
amateur radio W5YI Group, conducted 
over 3,700 exams last year (NRE, 800-
669-9594, to take a test). 

Elkins Institute was the largest in 
total examinations, conducting over 
5,100 exams in '94 (Elkins, 800-944-
1603, to take a test). Electronic 
Technician Association International 
and National Association of Radio 
Telecommunications Engineers each 
offered over 1,000 examinations last 
year. Under the relatively new COLEM 
system, there was no shortage of 
exam opportunities. Dial those two 
800 numbers to find out where the 
commercial radiotelephone examina-

tions are given near you! 
There was also a brief period that 

a hefty regulatory fee was being 
charged in addition to the examination 
fee. This didn't last long - the regula­
tory fee is now on hold, and the typical 
examination fee is approximately 
$45.00 per element. 

The most popular elements are 
Element 1 for the marine radio operator 
permit (MROP). It is a 24-question, mul­
tiple-choice test, and it is easily passed 
by any ship skipper that needs the 

license to carry 
passengers for 
hire and operate 
a marine SSB or 
marine VHF 
transceiver. The 
MROP is only 
required for 
commercial 
boats - yachts­
men don't need this ticket. 

Element 3 is the technical ques­
tion pool for the GROL license neces­
sary to work on marine and 
aviation/shortwave transmitters. This 
is a 76-question test with multiple­
choice answers, and it takes about 30 
days for the non-ham to prepare for by 
reading over the question and answer 
book. Licensed amateur operators 
holding the extra class license would 
need only about 10 days to get 
through the examination study 
because most of the old Element 3 
questions came directly from the ama­
teur radio Advanced and Extra class 
question pools. 

Written Element 8, a 50-question 
test, is for the ship radar endorsement. 
This would allow the successful appli­
cant to work on and sign off commer­
cial radar equipment. 

A nice "package" to have is writ­
ten Element 1, written Element 3, and 
written Element 8 leading to the GROL 
with marine radio operating permit, as 
well as ship radar endorsement. These 

three elements would allow you to 
work on any type of marine and avia­
tion equipment, including shortwave 
transmitters. This group of three 
licenses is the initial package to obtain 
before thinking about additional global 
marine distress safety system licenses 
or commercial radiotelegraph licenses 
for big passenger and commercial 
ships. Table 3-1 illustrates all of the 
commercial radio license classes. 

Beginning January 31, '96, FCC 
Element 1, 3, and 8 for the GROL, 
MROP, and radar have been revised 
from what has been previously pub­
lished in training books. But don't 
throw out any existing Radio Shack 
books that you might already have on 
the GROL - much of the material in 
the older books is still valid. 

Element 1, rules and regulations, 

by Gordon w.t 

hardly changed at all. Just a little 
rewording here and there, and every­
thing stays the same. 

Element 3, the technical test, 
increased in possible questions from 
720 questions to a little over 900 ques­
tions. Few of the older questions were 
eliminated - most of the update to 
Element 3 were additions in the follow-

ing area of study: 
• Voltage regulation 
• Aeronautical navigation 

equipment 
• Digital logic 

The new questions were devel­
oped by a question pool committee, 
headed up by electronics expert David 
Caldwell. He was assisted by 17 partic­
ipants to help update the old Element 
3 question pool, under the close super­
vision of Federal Communications 
Commission electronics engineer 
Roger S. Noel, with the Wireless 
Telecommunications Bureau in 
Washington, DC (202-418-0680). 
Electronic experts throughout the 
country were encouraged to partici­
pate in the rewrite of the new ques­
tions, but participation was at the 
usual minimum and the major work 
was accomplished by Caldwell. Many 
of the older amateur radio Advanced 
and Extra class questions still remain 
in the new Element 3 pool, but several 
hundred new questions have been 



added from technical pages of the 
American Radio Relay League 
Handbook (published by the 
American Radio Relay League, 
Newington, CT 06111, $30.00 for the 
'95 edition). 

Radar Element 8 was revised and 
additional questions added, thanks to 
the hard work of electronics expert and 
aeronautics instructor Roger Boettcher 
of Virginia Beach, VA. Until now, the 
only study materials for Element 8 
radar were an informal study guide 
from Gordon West Radio School. The 
radar questions have now been 
upgraded and cleaned up, so the radar 
Element 8 question pool now reflects 
the current state-of-the-art in radar 
equipment, as well as current radar 
technology. 

What to Do and When to Test 

If you have a current general radio 
operator license book from Radio 
Shack (#62-2420) or from National 
Radio Examiners (800-669-9594), take 
your examination before Jan. 31, '96. 
There is no change in the questions. 

However, if you want to begin to 
study now for rules and regulations 
Element 1, technical Element 3, and 
radar Element 8, a new book contain­
ing all of the questions, answers, and 
explanations on how to solve for the 
correct answer is available immediate­
ly with this writer as the author of the 
technical side of the book. All three 
elements are now in one updated 
study guide from National Radio 
Examiners, 800-669-9594. Use the 
American Radio Relay League 
Handbook as a resource for addition­
al details behind all of the technical 
questions. The price of the new book, 
including radar, is under $30.00. 

It will take approximately 60 days 
to prepare for all three examinations. If 
you are already an Advanced and 
Extra class licensed ham, you can cut 
your study time in half if you can 
remember some of those original 
Advanced and Extra class ham ques­
tions and answers. If you are an elec­
tronics technician and knowledgeable 
about electronic circuits, you can also 
cut your study time in half and get all 
three exams out of the way within 30 
days of reading the new GROL plus 
radar study book. 

The Federal Communications 
Commission still issues the official 
license, even though the examinations 
are administered by private licensed 
examiners. You still get that official 
FCC license showing successful pass­
ing of Elements 1, 3, and 8 for the 
GROL, MROP, and radar. This also 
qualifies you to go on for the satellite 
radio system licenses called GMDSS 
for the big ships. You may obtain 
GMDSS question and answer guides 
by calling 800-669-9594. 

As competition on the employ­
ment front increases for jobs in servic­
ing two-way radios for aircraft and 
marine, the FCC GROL license with 
radar is an important "ticket" to show 
on your resume. Start your study now. 
NV 

I #50 COMPUTER HARDWARE cont. 
DOS 6/6.1 $25/15, Windows NT latest ver­
sion $245. 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, 
714-778-0450. 

NEW HARD and floppy disk drives. 
360K floppy drives $8 each, $50/1 0. NEW 
1.44 Meg 3 .5 floppies $25 ea . New 
Toshiba MK234FB 106 Meg SCSI $59. 
Conner CFA170S SCSI 170 Meg NEW 
$80. Call UTWE 818-930-1121 or fax 818-
930-1123. 

120MB TAPE BACKUP DRIVE COL­
ORADO DJ-10 for only $25. 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. 
Choice of DOS or Windows software. The 
best protection from disk crashes, 
viruses, theft, accidental erasure. 30-
day warranty . Equiptek Co., 415-244-
9438. 

16 BIT MEMORY cards for 286, 386,486 
systems $15 (OK installed) NEW! Holds 
upto 3 Meg of DRAM (41256 chips). Add 
memory @ $25/meg. Memory card that 
uses SIMMs also available up to 12 Meg. 
Call UTWE, 818-930-1121 for details. 

SURPLUS HARDWARE BLOWOUT! 
NEW VGA MONITOR: Full page 14" 
grayscale w/drivers for Win & DOS, $89. 
NEW PCMCIA: 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, $79. 
TAPE DRIVE: Cipher ST15011150M SCSI, 
$29 (used 120M tape $5, new 150M tape 
$15, backup software $15). BUSINESS 
ACCOUNTING: 13 5.25" disk program by 
PeachTree (OEM) $10. SIMMs: 30 pin 
256K x 9 or x 3, $6 each. DS/DD Disks: 
600 for $25 or $.05 each. Unless noted 
other, all above items are used & thor­
oughly tested with 30-day warranty. S&H 
additional. Send for inventory/spec list to 
Computer & Electronic Solutions, PO 
Box 40302NV2, Redford , Ml 48240. 
VISNMC/AX accepted. 313-532-4291 . 

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. 

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. 

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

APPLE II Plus, w/disk drive, DO controller 
and printer card . $50 plus shipping . 
Commodore SX-64 w/manuals, software. 
Mint condition $100 plus shipping. WA 
Franko, 216-281-0599. 

CABLE CONVERTER BOX 

•... ., ..... 
• Built -in Descrambler 
• Rudio Privac~ 
• Non-Volatile Memorq 

Member of National 
Consumer Cable 

Association 

• Programmable Parental ~oc~out 
• Infrared Wireless Remote Control ~~~ 
• Rudio-Video Ports 1 VIS4" 1 • [ill 
• Sleep Timer ®PANASON~. ZENITH. P~··A. O~ 

Ruto F·lne Tun·lng =·=~!;:~~;...~.c:;r~=:::!l::aJI e mentioned equipment is fo( ldenliflcauon purposes 
ootf. We are in no way Implying thai any of the 

Y I 
f' t 

1 
products in this advertisement are original equ4M00nt. 

e 0 ume ~,on ro ~==:sr:=~=.~theabove 

MD 
875 S. 72 Street • Omaha, NE 68114 

The Key to Added Profits 
are Printer Trays 

Write In 52 on Reader Service Card. 

For All Popular HP & Canon'' Prinrers 

• SX Envelope . . . . .. . ... $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(li P, I li P. el<. ) ••• • •••••• $99 

• 3si/ 4si Legal .... .... $69 

• HP 4 Legal . .. ...... $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 
Fax (410) 987-3258 ~ 

Products 

Nuts & Volts Magazine/January 1996 33 



CELLULAR EXTENSION 
PHONES ... The Easy Way 

BY CPS 
Expand your profit margin in a highly competitive market 
with decreased incentives coming from your cellular carrier. 

PROGRAM ESN AND NAM 
EASILY PROGRAMS RENTALS OR LOANERS 
REACTIVATE DEAD CELLULAR PHONES TUNE AND PEAK YOUR 
CELLULAR PHONES REPAIR LOANER & OOOOFFFF 

Stand-alone programmer (only 10 oz.) 
No computer required to program 
Easy-to-use instructions 
24-hour telephone tech support 
Easy to read digital display 
Simple alpha/numeric keypad 
Self-contained, battery operated 
Completely Mobile----can be field f 
operated by any employee f 

Open 7 Days A Week 9:00AM- 9:00PM 
Programs available for the following brands: 

Motorola • Motorola Digitals • Audiovox 
Uniden • Mitsubishi • NEC • Ericsson 
Panasonic • Sony • DiamonTel • GE 

NEW 951C Motorola Software 

New Products from CPS!!! 
• ESN and Mobil Number Reading Device, Hand Held, 

no Computer Required. $2500.00 
• New Amplifier: Guaranteed to give you 5-10 more miles 

on your Scanner or ESN Reading Device. $325.00 
• Complete set of Motorola Cables (Flips, Bricks, Ultra-Classics, Car-Bag Phones) 

$225.00 

• EXTENSION PHONE PROGRAMMING SERVICES AVAILABLE FROM $99.95! 

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

• New motorola Bag Phone Programmed $299.00 

• MPC or G2 program $150.00 or both for $225.00 

• Loader phone complete with cables $899.00 

• Loader phone kit $300.00 

• NAM program for all models of phones Micosoft windows driven $250.00 

• WE REP AIR COPYCATS AND CAN UPDATE COPYCAT SOFTWARE 
If you don't se~ what you want, ask us. ALSO WE HAVE NEW AND USED CELLULAR PHONES. 

All Software and Accessories come with a 5 year WARRANTY 
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 I 029, 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. 
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CELLULAR PROGRAMMING SOFTWARE, INC. 
2805 E OAKLAND PARK BLVD. #234 

FT LAUDERDALE FL 33306 305-491-5555 

Write In 37 on Reader Service Card. 



Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 415-341-8874 
E-mail: metricsale@aol.com 

*********************** 
CABLE T.V. 

~C~T • BUY • Stll EqUIPMENT 
I 'I 

I I *********************** 
Scopes, Meters, Analyzers, Power Supplies, Signal Generators, 

Counters, Recorders and more 
Super quantity discounts on all 

test modules 
Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, Wavetek, Keithley, and more 

Test & Measurement Instruments Lowest Prices% Over 7000 Models • 6·Month Warranty• Save 30·90% • S·Day Free Trial 

Write In 53 on Reader Service Card. 
~all us with your lowest prlt.,te, and 

we will BEAT IT% 
I #50 COMPUTER HARDWARE cont. 

386 MOTHERBOARDS: SX16 with IDE 
FD serial parallel and VGA onboard. Uses 
ribbon cables and pin to pin connectors 
not included. Can be disabled. 1 sheet 
DOCs. $25. OX 25 with CPU and 64K 
cache $35 with DOCs. Misc. problem 
boards some no DOCs, some unknown. 
AS-IS. $10 SX w/CPU DX w/o CPU. ALL 
boards $5 S&H. Larry Terry, 1745 Bryce, 
Turlock, CA 95380. 209-632-6038. 

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 programming 
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. 

PENTIUM MOTHERBOARDS 75/90/1 00/ 
133, Triton chipset, 4 each ISAIPCI slots, 
EIDE/10, with 256K asynchronous cache 
$189, Pipeline Burstmode cache $219 
( 1 0% higher performance) or board with 4 
ISA/3PCI, OK cache $129, async. 256K 
cache modules $59, Pipeline Burstmode 
modules $89 Pentium CPUs @ 
$184/299/322/380/592. 486 boards with 
3VLB, 4-30/2-72 SIMM sockets, 256K 
cache, with DX2-66 CPU $139, DX4-100 
CPU $189, PCI version with EIDE/10, 4-71 
pin SIMM, add $14. Call for other PC parts 
and illustrated 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. 

CD-ROMS. WHOLESALE prices. 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. 

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

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. 

VGA MONITOR $125, EGA, CGA monitor 
$'60, $40, 386 computer $250, VGA 
boards $25, 286 computer $1 00, Epson 
printer $40, HP Vectora 286 computer 
$100, XT computer $45, HP 85 computer 
$50, HP Think Jet printer $75, Apple IMG 
II printer $100, much more. Call 714-827-
7345. 

COMPLETE SINGLEBOARD COMPUT­
ER 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 backplane with keyboard and 
power connectors is INCLUDED. These 
are new, excess inventory, limited quantity. 
$159 with OK RAM, $215 with 2MB 
installed, etc. 10% off for ten or more. 
Going fast. 1-800-505-0019. 

PLOTTERS: HP 75808 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. 

VME CASE/CHASSIS, 7 slot with 500 watt 
PS, double deep, never used @ $150 ea. 
Call Roger@ GS&E 716-338-7001 . Visa, 
MC, Discover. 

CFS ELECTRONICS 
(800) 995-1749 

We accept: M~, VISA, AMEX, and ~.0.0. 's 
Write In 97 on Reader Service Card. 

486 DX4/1 00 computer systems, 4 Meg 
RAM, 210 Megabyte HDrive $450. 486DX 
2/80 $425. SVGA monitors $165. Word 
processor $150.714-778-0450. 

IS YOUR PC A 

ZENITH LAPTOP. Z-180 (portable) almost 
new. Includes carrying case and user's 
manual. $175 plus S/H. Call 703-361-
9505. 

TIME BOMB? 
A PC can crash anytime and downtime costs are staggering. That' 
why it makes good sense to be ready. 

Computer Resources, Inc. has the answer to your computer testing needs. 
PROFESSIONAL TOOLS offer the fastest, most accurate testing of 
hardware, memory an setup conflicts for all configurations from XT 
through Pentium for fast, accurate and complete testing. 

The tools you need at prices you can afford 
CALL TODAy DISTRIBUTORS AND DEALER 

800-809-7 4 7 3 INQUIRIES WELCOME 

COMPUTER RESOURCES INC. 8420 ULMERTON RD. #436 LARGO, FL 34641 
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This is a REAI:ER 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 will 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 only be attempted by qualified individuals. Atways use common sense and good judgement! 

QUESTIONS 
I have a video camera head with 

two motors, one for vertical, the other 
for horizontal movement. I need an 
inexpensive circuit to point a solar wax 
melter to the sun. 
1961 Jan Aerts 

Mesquite, TX 

I bought a Bearcat 5 scanner from 
a garage sale. It worked on some chan­
nels in Toledo, OH, but I can't receive 
any channels here in Bowling Green, 
OH. Why? And what frequency do I 
need? How do I know what I need? 
Where do I order them from? I under­
stand Nuts & Volts carries all sorts of 
items. Could you help me to find a com­
pany that still supplies parts for an old 
scanner? MFG-P06B 1 ; Model BC5-
Bearcat; Serial #57407; 117 VAC, 50-
60 Hz, 1 OW; eight channels. 
Manufactured by: Electra Company, 
Division of Masco Corp. of Indiana, 
Cumberland, IN 46229. I can't get a 
response from the manufacturer. 
1962 Dan Ballard 

Tontogany, OH 

I have a number of surplus gyro­
scopes that run on three phase, 400 
Hz voltage. Does anyone have a 
schematic of a solid-state power sup­
ply with these parameters that prefer­
ably has adjustable voltage from about 
25 to 75 volts? This would be greatly 
appreciated. 
1963 Robert Gendron 

East Haddam, CT 

I have seen cheap "talking" greet­
ing cards. Does anyone know sources 
for information about what chips are 
used? How they are programmed? 
Where they can be bought? I assume 
large quantities are necessary for 
such a "dedicated" application. 
1964 Lawrence Lila 

Columbia, MO 

I need help with a system to con­
trol my satellite to receive through the 
lA port. I want to use my IBM/PS/2 to 
program the device. I want to be able 
to do all the things to make dish move 
a select time and change the channel 
when I am not there, $200.00 or less. 
1965 ABC Video, Inc. 

Federal Way, WA 

My Uniden (Bearcat] Model 50XL 
handheld scanner emits an annoying 
"beep" every 18 seconds, even with 
new batteries or external DC power. 
Does anyone know how to correct this 
problem, or supply a schematic so that 
I can better troubleshoot this unit? 
1966 Bob Nickels 

Freeport, IL 
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I have several Hewlett Packard 
ThinkJet personal printers that utilize 
external power modules converting 
120 VAC to 12 VAC. I would like to use 
these printers for Amateur Radio 
Emergency Services packet work run­
ning off a 1 2-volt storage battery. Can 
anyone tell me how to convert the 1 2 
volt DC to 1 2 volt 60 cycle AC? 
1967 Ray Gilbert 

Sequim, WA 

ANSWERS 
ANSWER TO #119512 • NOV.1995 

As a matter of fact, extensive 
research was conducted on solar 
power previous to World War I. 

It was discovered that parabolic 
reflectors could be fashioned into long 
troughs with a tubing run along the 
focal point. This method was proven to 
be quite effective in sunny areas of the 
world and provided sufficient power to 
operate turbines. The only problem 
presented itself on a cloudy day. 

Large passive collectors seemed 
to be the most efficient on most any 
day, especially on cloudy days, but stor­
age became a problem. The parabola 
could deliver the intense energy 
required to operate a turbine, but only 
on bright sunny days. Several 
machines with parabolic type reflec­
tors, were assembled and demonstrat­
ed in the Middle East to produce power 
for generators and water pumps. 

Oil was discovered and World War 
I began. Engineers working on the con­
cept of solar energy left their research 
in the interests of their nation's involve­
ment in the war. Oil made energy 
cheap, and thus, the fall of research 
into solar power. 

My own theories into solar power 
generation are derived from this previ­
ous research and would have had to go 
through the same experimentation 
practiced prior to WWI. 

I believe the answer lies in the 
storage of, and efficient conversion of, 
the difference of temperature between 
one area and the other. 

A large passive collector. acting on 
a large volume of water for storage, 
seems to me to be the most practical 
method of collecting and converting 
solar energy. A thermocouple of the 
most efficient type would be interfaced 
with the collected energy to generate 
direct electrical power. The conversion 
of DC to AC would be a simple oscilla­
tor circuit. Absorption/ desorption 
units would account for any refrigera­
tion requirements (HVAC or otherwise] 
and would relieve the electrical system 
of those losses. Of course, theory 
always sounds better than practical 
application! 

Solar tracking is as simple as two 
solar cells, a differential amplifier. a few 
gears, and a stepper motor. Again, the­
ory over practical application. 

Michael W. Wagner 
Mt. Pleasant, SC 

ANSWER TO #12954 · DEC. 1995 
Since your location is not in the 

US, it's very easy to stop cell traffic, 
even for miles. All you have to do is 
transmit any type of carrier over the 
cellular control channels. If you have 
access to an RF generator with sweep 
capability, stick up an antenna, power 
on full, and sweep from 879 to 881 
MHz. Cellular phones rely on accessing 
a free control channel, and wait till they 
get one. Not only will the phones have 
difficulty grabbing a channel, the audio 
from them will also be noisy. 

Breck Ricketts 

ANSWER TO #129517 · DEC.1995 
The two DIP switches set the 

amount of memory installed on the 
board and the system address at 
which the memory will appear. Since 
there are 16,384 possible combina­
tions, it pays to have the original man­
ual. Magitronic items are sold by Liuski 
International of Melville, NY. Their num­
ber is 516-454-8220. 

Joe D'Airo 
West Islip, NY 

ANSWER TO #129519 • DEC. 1995 
The mystery transistor in your 

Sharp Fax machine power supply in a 
T0220 package and marked "C3317" 
is a 2SC3317. Many Japanese tran­
sistor makers drop the first two char­
acters of their part marking to save 
space. I am assuming from your ques­
tion that you need to replace this part. 
Try MCM (1-800-543-4330). They list 
the 2SC3317 in their catalog. This 
transistor is similar to the ECG379 or 
ERS379 replacement, should you have 
trouble finding the correct part. Parts 
Express ( 1-800-338-0531 J carries 
the NTE51 , which is another replace­
ment. You should be able to pick up the 
part you need for less than $5.00. 

Robert Kelly 
Poway, CA 

ANSWER TO #129522 · DEC.1995 
There are several companies that 

specialize in defeating those irritating 
hardware locks. One is SafeSoft 
Systems, 201-1111 Munroe Ave ., 
Winnipeg, MB Canada, R2K 3Z5, 204-
669-4639. They specialize in electron­
ic and CAD software. 

Robert Zusman 
Scottsdale, AZ 

ANSWER TO #129526 • DEC.1995 
First, adding optics or optical 

devices to any type of camera, be it 

ANSWER INFO 
• Include the question number that 
appears directly below the question 
you are responding to. 
• Payment of $25.00 will 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, or phone number available to 
the reader plj!ase 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 PUBLICATION 

All questions should relate to one or more 
of the following: 
1} Circuit Design 3) Problem Solving 
2) Electronic Theory 4) Other Similar Topics 

INFOAMAnON/RESTRICTIONS 
• 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 infOf'o 
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. 

film or electronic, requires some 
understanding of the optics involved 
and may be confusing to the layman. 

Second, you must have reasonable 
engineering skill to modify the camera. 
Without either of these, the cost of 
this simple job will be exorbitant. 

A simple way to combine an image 
from a lens assembly, to both film and 
video at the same time (real time] 
using only one input lens, is to add a 
quality beam splitter behind the lens 
assembly which will allow the light 
source coming in through the lens 
assembly to be diverted into two sepa-



rate images. One path continues to the 
film surface and the other is diverted 
to a ceo pickup which converts this 
image to a standard video image of 
APX 6 MHz. 1 volt P /P. This image can 
be used to record the event or it can 
be sent to a miniature viewfinder like 
the standard camcorders have. You 
can add a modulator to view it remote 
on a large screen TV. All three are pos­
sible at the same time. 

Beam splitters come in a variety of 
percentages, the most common being 
50/50%,, This will, however. reduce 
the light to the film by half, making an 
aperture of f/B exactly half. Different 
percentage splitters are available and 
a 25/75 might be better because the 
ceo pick up is far more sensitive than 
even 1,000 ASA film and can be 
placed on the lesser side. This would 
only reduce the aperture to the film by 
25%. Also, the coating used to split the 
image is important as this will act as a 
filter to different frequencies of light. 
Coatings come in all of the standard 
frequency responses that are used in 
both the scientific and cinematography 
industries. Beam splitters may also be 
used at the eye piece of any camera in 
exactly the same way. The hardest part 
of adapting a beam splitter will involve 
the engineering aspect of getting it to 
fit. The cavity behind the lens assembly 
on some cameras may simply be too 
small and this is where a knowledge of 
optics comes in handy. You may have 
to manufacture an extension housing 
that adds some room to this area 
while adding optics to correct for the 
extended focal length. All of this can be 
cheap or expensive depending on your 
knowledge and skills. 

Chris 
Bieber, CA 

ANSWER TO #119515 · NOV.1995 
Sony's documentation on the 

Contrai-L protocol has not been updat­
ed since the 19B6 document that you 
have. Fortunately, the codes used for 
sending commands via Contrai-L are 
the same as those used for Sony's 
remote controls. To control a newer 
device, you can find the codes by con­
necting a scope to the IR LED on the 
remote. You could also capture the 
codes on a PC by connecting an 
infrared detector module [Radio Shack 
#276-137) to the parallel port and 
writing a program to poll one of the 
pins for data. 

Doug Smith 
Roscoe, IL 

ANSWER TO #129516 • DEC.1995 
A "device" known as a "muscle 

wire" looks like an excellent solution to 
your motion control dilemma where 
space (small figures) is extremely limit­
ed and "standard" devices such as 
motors and other electro-mechanical 
actuators simply cannot fit. 

"Muscle wires" are highly 
processed strands of a special nickel­
titanium alloy composition called NITI­
NOL. These are available in several dif­
ferent diameters ranging from 50 to 
250 micrometers. 

At room temperature, they are 
easily stretched by up to 5% of their 
length. 

The movement (with a consider­
able force of up to a few pounds, if nec­
essary) is obtained due to the electric 

current flow through a "muscle wire." 
When conducting an electric current, 
they return to their original 
"unstretched" shape with a force thou­
sands of times their weight. Forces 
can be controlled by the appropriate 
length and "muscle wire's" diameter. 
They contract up to 5% when powered 
and direct linear action can be simply 
obtained. 

The force a wire pulls with varies 
with size from 35 to 930 grams. 
Several wires in parallel can provide 
more strength, if necessary. "Muscle 
wires" contract as fast as they are 
heated (as quickly as 1 I 1 000 of a sec­
ond). 

To relax, the wire must cool again. 
Rates of many cycles per second are 
possible with active cooling. Operating 
currents vary with wire diameter, 
length, and surrounding conditions 
from 50 mA to 1 A for atypical single­
wire application. AC or DC or pulsed is 
okay. 

Small size, lightweight, low power. 
extremely high strength-to-weight 
ratio, precise control, and long life 
make them perfect for any motorless 
small robots. 

In your application, you are looking 
for the best way to control "small clay 
figures." "These figures resemble 
human dolls." 

No, I have never experimented 
with these "little monsters" myself, but 
it looks like the "Little Killer Dolls" are 
very real! 

For more information about a 
muscle wire, please contact: 

MONDO. TRONICS 
524 San Anselmo Ave., #107-100 

San Anselmo, CA 94960 
Phone: 415-455·9330 

FAX: 415-455·9333 
24-hour order line: 1·800·374-5764 

E-Mail: info@mondo.com 
Web: www.RobotStore.com 

Check their 12B page "Muscle 
Wires Project Book & Deluxe Kit" #3-
168 ($59.95). 

Konstanty Boufal 
Philadelphia, PA 

ANSWER TO #12957 · DEC. 1995 
There are no "formulas or proce­

dures" to replace a 19" color CRT with 
another 25" CRT. I think you are asking 
for the impossible, especially if you 
want to "keep the same components." 
There are no magic or hidden switches 
that you can flip and then simply 
replace the CRTs and expect every­
thing to work normally. 

What you are asking will require 
major redesign and modification to the 
video amplifier. deflection amplifiers, 
both vertical and horizontal (including 
replacing the yokel. replacing the fly­
back transformer. and the low and high 
voltage power supply. That doesn't 
leave much that you wouldn't need to 
modify or replace. 

Haim Sandel 
Flanders, NJ 

ANSWER TO #12952 • DEC.1995 
I'm not familiar with "Move-It," 

which is apparently no longer available. 
If you want to transfer programs 
directly between two IBM PC compati­
bles, I strongly recommend SAFFRON 
6.0. available for $24.95 postpaid 
from Bob Jack Software. 8371 White 
Road, Burbank, OH 44214. 

• 11'-'11 
Using only a three-wire cable, or a 

null-modem cable between each com­
puter's serial port, and using the SAF­
FRON 6.0 DOS software on each com­
puter. you can copy, print, and manipu­
late files at 11 5,000 bps. Either com­
puter can remotely control the other 
for all the supported functions. Note 
that no phone line or modem is 
required with either computer; this is a 
direct-wire connection. 

To use SAFFRON 6.0, you'll need 
two IBM PC compatible computers 
[PC, XT. AT. 386, etc.), each with a ser­
ial port; PC or MS-OOS 3.2 or greater; 
and the transfer cable. For more 
details, see the Nuts & Volts Oct. '94 
issue. Back issues are available for 
$5.00 each. The Oct. '94 issue con­
tains a three-page review of SAFFRON 
6.0. 

Fred Blechman 
West Hills, CA 

ANSWER TO #129513 ·DEC. 1995 
Assuming that the switch chosen 

is rated at the correct voltage/ current 
initially, a good way to ensure that the 
switch will last is to use "Cool-Amp 
Conductive Lubricant" from The 
Conducto-Lube Co., 15834 Upper 
Boones Ferry Road, Lake Oswego, OR 
97035. Phone AC 503-624-6426. 
This conductive lubricant contains sil-
ver. 

Mike Smith 
Florence, AL 

ANSWER TO #129521 · DEC. 1995 
The cheapest/ easiest way to add 

a spike protector to a wall outlet is to 
add an "MDV" (metal-oxide varistor) to 
the outlet. This can be done either 
internally or externally. Many electron­
ics supply companies sell such parts. 
For instance, Radio Shack #276-568 
can be built into the existing outlet, or 
Radio Shack #61-2133 is a complete 
unit that simply plugs into the existing 
outlet. 

Mike Smith 
Florence, AL 

ANSWER TO #129520 · DEC.1995 
The value of R1 in Don Reynolds' 

schematic is one megohm. The same 
circuit is used in the 0-1 04 micro­
phone. The unmarked capacitor is .01 
and resistor R5 (emitter of the second 
transistor) should be 180 ohms, not 
18DK as shown. 

The transistors in some 0-1 04 
mics were 2N2712 and others were 
2N5088. The 2N3904 transistors 
are similar and should work as a 
replacement. 

Ray Shetrone 
Ft. Myers, FL 

ANSWER TO #129524 · DEC. 1995 
I was doubtful at first if you could 

reach the cellular site in Yuma, AZ. 
from your location, 200 miles away in 
Mexico. It does appear that you can 
talk into Yuma from your mountain top 
site. 

As I understand, satellite phone 
rates are currently running in the 
range of $10.00 a minute. Even if they 
dropped to $5.00 a minute with the 
increased competition from new satel­
lite service providers, the cellular link is 
going to be much less expensive per 
minute. I am sure the satellite sub­
scriber unit wouldn't be inexpensive 

either. 
I ran some calculations assuming 

that the Yuma cell site antenna is at 
1 DO' and that your antenna is at 
2,000' on the mountain. What I found 
is that you have about 140 dB of path 
loss to overcome at BOO MHz. Since 
your transmit power is lower than the 
cellular systems. I assumed that the 
Mexico to Arizona link was the limiting 
link. I assumed a 16 dB gain, 60 
degree sector antenna at the cellular 
receive site. I assumed a 3 watt trans­
mitter at your mountain top site with 
no gain. The answer was that your sig­
nal into the cellular site would be about 
-90 dBm. Around -116 dBm is the limit 
of receiver performance. 

You have very little link margin and 
I have made many assumptions, but it 
should work propagation wise. The 
path from the cell site to you will be 
more reliable due to the higher trans­
mit power of the cellular base station. 

Before you go any further with this 
project, you should go to the top of the 
mountain and see if you can make a 
cellular call. Assuming that the cellular 
system doesn't mind the much longer­
than-normal time for the phone to 
respond to data messages due to the 
long path that the radio signals must 
travel, you can proceed with one of the 
options below. 

You've got two choices to make 
this work. One alternative is what is 
called a BOA or bi-directional amplifier. 
These are typically used to extend cel­
lular site coverage into tunnels or a 
building. It is essentially a two-way 
amplifier that you could mount on the 
mountain top with one antenna pointed 
at you and the other antenna pointed 
at Yuma. TX-RX and Antenna 
Specialists offer products. These will 
probably run in the $5,000-$B.OOO 
dollar range. All your friends would be 
able to make calls with their own cell 
phones, since a whole band segment 
would be extended into your town by 
this equipment. 

A second solution would be to use 
a radio frequency (RF) link to extend 
the control of a mountain top cellular 
phone to your house. You can pur­
chase an RJ-11 adapter for most cel­
lular phones for $100-$150. This basi­
cally lets you plug a standard wireline 
phone into your cellular phone. This 
could be connected to a VHF or UHF 
radio repeater with telephone inter­
connect. This can be purchased new 
for around $3,000.00 (Motorola 
SysTel SE) or could be built from sur­
plus parts for next to no cost by a ham 
radio operator. This would then be con­
trolled by a control station radio that 
you would use at home. 

You've also got the problem of site 
security at your mountain top site, as 
well as site access. Is there a road 
available, or will you need to hike for 
half a day or rent a helicopter each 
time you need to make repairs? It 
would also be possible for someone to 
hack your RF link and make calls on 
your phone. Security of the RF link 
should be considered. 

As you can see this is a complex 
project for an individual to undertake. I 
am sure that there are legal issues 
that would need to be considered as 
well. 

John Gilbert 
Lake Zurich, IL 
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QUICK SWITCH 
Infrared AlB Switch Box 
Uses your remote to switch between any two TV 
sources, cable, antenna, game, satellite re­
ceiver, etc.- no training required. Hold down the 
"zero" or any unused button on your remote for 
1 Y. seconds and the box Will £Witch. Includes 
hookup instructions. 
95V018 $39.95 each 

VIDEO 
SWITCHING 
CENTER 

This switch box has four inputs and three out­
puts. Console-mounted switches and instruc­
tions allow you to switch between a wide choice 
of video sources. 
95V020 $9.95 each 

[h~ ~!;;"K'!~6® 
HIGH SPEED SCOPE PROBE 
Hewlett-Packard 10041A. 100 MHz, 9-14 pF. 
Includes tip accessories, adjustment tool and 
spec sheets. 
95Z021 $54.95 each 

"SEXY FETS" 
IRFM250 "N" channel hexfet, 
rated 200 Volts, 0.100 Ohm, 27.4 
Amps. These are mil-spec parts 
in T0-254AA packages. Ref: MIL­
S-19500/592. Full documentation 
included. 
951003 $24.95 each 

SOUND GALAXY 

....... 

16-Bit Business Audio Board 
Microsoft Windows Sound System compatible. 
OPL3 FM stereo synthesizer, 5.5-44.1 KHz 
sample rate. Dynamic filtering. AT-Bus CD­
ROM interface. Includes headphones, drivers 
and application software. 
95C020 $29.95 each 

DTS413 ~ 
NPN SILICON TRANSISTOR 
500V, 1 A. Similar to NTE 162. Commonly used 
in TV vertical denection. 
925011 $2.00 each - 12 for $20.00 

36VDC, 4.2A POWER SUPPLY 
120-220VAC input, 150W regulated. Attractive 
black shockproof case, 4%" x 3" x 1 0%". 
92E026 $19.95 each 

POCKET ANALOG 
MULTIMETER 
Sixteen measuring ranges: 
DC, AC, DC current, resis­
tance, and battery test Ideal 
for home, shop, auto or 
school. Includes test leads. 
95Z019 $9.95 each 

r;- --- - ~ .-

.·:~~ 
__ ,-;;,~1'' :;:: 
·.-

MONOCHROME CAMERA 
Element: 1/3" monochrome, MOS. Lens mount: 
1""C" (Lens not supplied!) Electronic iris;shutter: 
Automatic, 1/60-1/15000 sec. Resolution: 240 
horizontaUvertical. llluminaton: amb1ent light 
Sensitivity: 2 Lux. Video output: 75 Ohm, 2/1 
interlace, 1.0V PIP composite VIdeo. Otput con­
nections: 1 0" video and power leads. 
Power: 12 VDC @ 80 mA. Size: 2.76"H x 
1.81'W x 1"T. Chinon CX-102/C 
95V019 $139.95 each 

These industry-standard 19'' rack mount cabi­
nets are made from 0.04" steel, with the front 
and rear panels being made from 0.06'' alumi­
num for easier, custom fitting. These cabinets 
have been finished in gunmetal grey and come 
nat packed, ready for final assembly. These 
enclosures have die punched venting. Handles 
are furnished on all cabinets except RC3120A. 
These are sturdy,well-made, commercial qual­
ity cabinets and are sure to make your project 
look its best 
RC3120A- Front panel 19" x 1.6875" 

1.5"H X 16.625"W X 9.625"D - $38.00 
RC3120B- Front panel19'' x 3.4375" 

3.25"H x 16.625"W X 9.625"D - $46.00 
RC3120C- Front panel19" x 3.4375" 

3.25"H X 16.625'W X 13.1875"D - $53.00 
RC3120D- Front panel19"x 5.1875" 

S"H X 16.625"W X 13.1875"D - $58.00 
RC3120E- Front panel19" x 5 .1875" 

S"H x 16.625"Wx 16.75"D- $63.00 
RC3120H- Front panel19" x 8.6875" 

8.5"H X 16.625"W x 16.75"D- $83.00 

TV DEMODULATOR BOARD 
Takes channel3, 4 or 5 signal and demodulates 
the audio. Comes with info and schematics, 
and additional schematics to build add-on video 
demodulator board. 
92A028 $14.95 each 

PEL TIER JUNCTIONS 
Thermoelectric heat pumps as used in '486 
fans, drink coolers, coffee warmers, and other 
neat stuff that wants to be heated or cooled. Up 
to 55•c temperature differential. Spec sheet 
included. 
93U004 -1.1875" sq. $24.95 each 
94U001 - 1.56" sq. $34.95 each 

HOLD-VAC® 
SURFACE 
MOUNT TOOL 
This pen-style vacuum tool is delivered to you 
with four different size vacuum cups - ideal for 
handling and manipulating various objects dur­
ing assembly or placement operations. 
HV-800 $19.95 each 

SHAPE-MEMORY 
LINEAR ACTUATOR 
Th1s one Inch-pound actuator is made of brass 
and plastic, and incorporates a helical spring 
made of the nickel-titanium alloy called Tinel.s>. 
This metal enables the actuator to perform a 
unique set of electromech::mical functions. The 
device provides linear actuation in minimal 
space, without gears or converters, with nomi­
nal one-pound force continuously throughout 
its stroke. Shape-memory actuation starts and 
stops gently, minimizing vibraton. There are no 
magnetic matenals, and the unit is resistant to 
corros1on, jams and overloads. Applications 
include robotics, doors, valves, toys, shutters, 
security devices, manipulators and many others. 
The unit may be operated by temperature or 
electricity. Spec sheets included. 

Nominal Specificatons: Operating voltage: 
1 V, SA. Electrical resistance: 0.2 Ohms. Pull in 
cycle: 2 sec. Relax cycle: 8 sec. Max. cycle rate: 
6 cpm. De-energized length: 100mm. Ener­
gized length: 75mm. Diameter: 9mm. Stroke: 
20mm. Self-activating temperature: 165•F. 
95T001 $7.95 each 

-•. . ~kt ·~, 14\.. --. ~~g~ ,,. ·~~-\= ••u l 

Circuit Works --.. _s ...,._,"'- ... :'"... ,' 
CONDUCTIVE EPOXY .. ::-:~". ' 
Electrically-conductive two-part quick set for 
use in design, prototype, repair and more. Ap­
plicator included. 0.5 oz. (14 gm) 
95Z023 $14.95 

' I ' ' I 
' ' : - --- -- - - ·-- - .. .... ..... -r 
I I ' 

.1. 
SOLAR CELL 
Flexible amorphous silicon alloy on a sheet of 
flexible stainless steel. These units are leaded, 
and can be stacked in series or parallel for 
higher voltage or current. Rated at 2 Volts @ 
350 mA. 
95E027 $5.95 each 

1600V, 7A RECTIFIER DIODE 
DS1-16D. 
925056 10 for $9.95 

~-~ 
WIRE FORMING PLIER~ 
These tricky little devils have one round, smooth 
jaw and its mate is concave. Just the thing for 
forming ringlets in wire or modifying springs. 
The box hinge is spring loaded for easy action. 
This stainless steel gem is a handy addition to 
any tool box. 
725CR $9.95 each 

50-LB. CARE PACKAGE 
Surplus goodies from Silicon Valley. This is not 
junk, just material we've acquired in quantities 
too small to catalog- electronic and mechanical 
subassemblies for everything from robots to 
rockets. Assortments may include ICs, caps, 
connectors, bearings, diodes, hardware, circuit 
boards, cables. Weird and wonderful stuff. 
Most folks are happy with the assortments we 
send and we often get re-orders. Try one. 
92U034 50 Lbs. for $49.95 

~ ALLTRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

(408) 943-9773 - Fax (408) 943-9776 
World Wide Web Access: http://www.alltronics.com 

On-Line Ordering(408) 943-0622 • 14400-N-8-1-24 Hrs 
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BOOM MIKE 
Electret con­
denser type. This 
versatile micro­
phone may be 
wired (or handy­
talkie sound card. 
telephone, basr. 
station, aircraft 
1::1dio, :B radio, 
motorcycle intt:r­
com, etc. An ec:r­
phone or minia­
ture speaker may be installed in either or both 
muffs. The microphone unit can be easily re­
moved and installed on another headset or 
helmet. 
92A001 $4.95 each 

MINIATURE SPEAKER 
Great for use in Boom Mike (92A001 ). Applica­
tions include model railroad sound systems, 
radios, test equipment and more. Only 0.9" dia. 
by 0.2'' thick. 40 Ohm coil, rated at 20 mW has 
6" wire leads. 
92A007 $1.49 each 

NEODYMIUM 
MAGNETS 
1 00+ Gauss each. SizeapproxO.S' sq.x0.125". 
92N003 6 for $9.95 

MINIATURE 
FOLDED 
HORN 
SPEAKER 
8 Ohms impedance. Baffled box for better bass. 
Frequency response ±6dB, 120 Hz to 14 KHz. 
Use two in parallel for sound enhancement. 
Applications include multimedia (connects into 
sound card), ham radio (visor mount), etc. 
Measures only 3%" x 4% x 1 Yz" . Incredibly good 
sound for such small speakers! 
95V017 $1.49 each 

l-12.5olnlong-j 

REALLY BIG 
LEOs -=OI 
Draw 15mA@ 2VDC. Available in red or green. 
95L008 - Red 49¢ each 
95L009 - Green 49¢ each 

EXTRA-BRIGHT ~ 
FLASHING RED LED 
T1 Y. size, 750 mcd, 12 VDC, water clear. 
SE5012G 69¢ each 

STEPPER MOTOR DRI~ 
UCN5804-B. Drives a unipolar stepper in one of 
threeoperatin9 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 preci­
sion positioning. 
931002 $4.50 each 
• Above, packaged with SV stepper motor 
(92M01 0) and schematics. 
931003 $9.95 each 

Store Hours 9-6 M-F & 10-3 Sal. - Pac1fic 
V1sa, M/C, AmEx Accepted 

Cal1forn1a Residents Add Sales Tax. 
Sh1pp1ng Additional on All Orders 

Pnces Sub1ect to Change without Notice 
Pnces Good 60 Days from Date of Publication 

• a£]11] 
Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 

010196 



I #50 COMPUTER HARDWARE cont. 

STEREO SOUND cards for 286-586! 
Maestro Pro! Sound Blaster Pro 2 and 
Adlib compatible. Includes CD-ROM inter­
face. Can use upper IRQ lines. Includes all 
manuals and software! Software config­
urable! Sound Blaster 16 compatible! $32 
each limited to stock on hand! True 16 bit 
wave table version with Adaptec full SCSI 
interface $70 (open 9am-5pm PST). Call 
UTWE, 818-930-1121 or fax 818-930-
1123. 

DEC 486DX33 PC Pizza box workstation 
DEC bare bones closeout special case, 
PS, 2 Meg VRAM SVGA, 2S, 1P, & MP, 
IDE, H&F cont. Token Ring, ext. SCSI-2 P. 
You supply: CPU 486SX to DX2-66, moni­
tor 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 $149. 
17" Sony SVGA 1280 x 1024 .31 dp, W.S. 
monitors for above systems $249, mother­
boards & parts available to complete fan­
tastic systems! OEM accounts welcome. 
Our 32nd year. Caii/SASE Cat'l. BNFE, 
119 Foster St., Peabody, MA 01960, T 
508-532-2323, F 508-532-1040. 

ORIGINAL IBM PC model 5150, the com­
puter 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. 

VGA COLOR monitor kit $35 ea. 
Includes IBM #5272 monitor and all 
parts and instructions for the conver­
sion. 10 or more $28 ea. PC Parts, 717-
232-4494, 717-230-9570 FAX. 

CPU's 5 volt overdrive 486 upgrades dou­
ble your motherboard speed. 486DX2-66 
$49, 486DX2-80 $59. All above for 5 volt 
motherboards, computers 386 & 286 plug­
in-play w/1.2 floppy dr., 20 Meg hard dr., 
640K mem. keybd & more. AT286 $98, 
AT386-16, 2 Meg RAM, $198. Less moni­
tors, 3.5" -1.44 drive $35, 14" VGA moni­
tors $129 . Our 32nd year . Catalog 
caii/SASE . BNFE , 119 Foste r St., 
Peabody, MA 01960, T 508-532-2323, F 
508-532-1 040. 

5XCD-ROM only $140, 4xCD $120, spe­
cial on SIMMs $32/Meg any size 486 
upgradable motherboards $85, CPUs 66 
$38, 80 $45, 100 $95, 120 $110. Penti 
Triton motherboards $150, CPUs 75 $170, 
90 $250, 100 $298, 133 $525. 1.2 Gig 
Conner HD $265. Keyboards, enhced 101 
$17, Win '95 $20, mouse $8, modem inter­
nal 28 .8 $115 . Call 717-275 -0666 or 
WWW.AJELC.COM Orders 1-800-657-
2543. 

SIMM 1, 2, 4, 8, 16, 32 meg: All brand 
new. 1 meg 30 pin 70ns/60ns $34/$36, 4 
meg 30 pin 70ns/60ns $125/$130, 4 meg 
72 pin 70ns/60ns $130/$140, 8 meg 72 pin 
70ns/60ns $265/$280, 16 meg 72 pi n 
70ns/60ns $490/$520, 32 meg 72 pi n 
70ns/60ns $980/$1 ,1 00. All SIMM mod­
ules available. 1 yr. warranty . Call Yub 
Sung, 603-893-5866, Salem NH for cur­
rent price/availability. 

DEC EQUIPMENT WANTEDIII We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientif ic 
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. 

PCs CUSTOM designed and built, special 
features incorporated to your require­
ments. 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. 

WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, EPROMs, 
PALs , LEOs, CIRCUIT BOARDS, 
DIODES, AND TRANSISTORS. CALL 
ACTIVE MICRO, 310-494-4851 OR FAX 
310-494-4913. 

SONY MULTISCANS 0.26DP 15.7 thru 
36KHz CGA thru SVGA (1 024 x 768 1). 
Great for Omegas $175. Generic SVGA 
color monitors from $125 . Expert Sony 
repair, parts available. Dealer discounts. 
Refurbished guaranteed. Pikul & Assoc ., 
101 Glenfield Dr. , Festus, MO 63028. 314-
937-0335. 

ATARI ST: SC1224 color monitor $79, 
1 040ST keyboard unit 1 MB/720K floppy 
$99, Marcus trackball $19. All merchan­
dise used with 30-day warranty, FOB tech­
spec iali ties, Inc ., 909 Crosstimbers , 
Houston, TX 77022-3903, 1-800-864-
5391 , fax: 713-691-7009. 

DMA/IRQ/POST -CODE DIAGNOSTIC 
DISPLAY CARD: Determine current 
DMA/IRQ line usage. Resolve conflicts 
and eliminate configuration problems when 
upgrading. A must for serious PC integra­
tors and troubleshooters. Semi assembled 
kits $95. AN Computers 1-800-694-8461. 

486 DX2 80, 256 cache, 4 Mg 850 HD, 3.5 
flop , desktop, VGA, mouse, keyboard , 
printer, $900. 386 DX33, cache, 4 Mg, 140 
HD, 3.5 flop, compact desktop, VGA, 
mouse, keyboard, printer, $500 OBO. Call 
813-381-7019. 

HP SERIES 80 equipment for sale or 
trade. Model 85 and 87 plus many acces­
sories like ROMs, RS-232/HPIB interface, 
floppy and cartridge drives, padded transit 
case, etc. Call for list. 415-454-9453. 

COMPAQ DESKPRO 286, 4MB RAM , 
20MB HD, amber monitor, $150. IBM PC, 
640K 20MB HD, mono monitor, $99. Math 
coprocessor 386DX33 , $35 , 287, $15 , 
8087, $10. 286 motherboard, $20. C-64 
1541 drive, $20. 708-740-0884. 

DATA TRANSLATION DT2801A high 
speed, 12 bit, AID plug-in card (27KHz, 16 
channel, two D/A converters, with 1/0 
ports), DT707 terminal board, "PCLAB" 
applications software, and all documenta­
tion. $550. 1-800-973-2444. 

PORTABLE SOLAR power pack runs 
your laptop (12 volts) for extended periods 
of time. Unit is self-contained with 2.5 
amps at 12.5 volt output. Uses cig. light 
socket for output. Recharges in the sun­
light . $44 .95. The Solar Depot , 99A 
Washington St ., Melrose, MA 02176. 
RMEUSE@WORLD.STD.COM 

MONITORS ALL sizes $150 and up. 
Custom systems, LANs, and software , 
Motorola ISDNs. Call for your needs . 
JCAT, Limited, 813-381-7019. 

RADIUS TPD-19 grey scale monitor has 
"fold-over" of the left side of the display. 
(The folded portion is inverse.) I need a 
schematic, or assistance in repair. Mike 
Schwendeman , 5035 250th St. E., 
Hampton, MN 55031 (mikeats3@aol.com) 

For 20 years, MCM Electronics has been the 
leading supplier to the electronics service 
industry. For service and repair, design and 
prototype, or the serious enthusiasts, MCM 
Electronics has what you need. The MCM 
catalog is filled with test equipment, repair 
parts, semiconductors, tools, connectors, 
cable, chemicals and computer products, 
over 21 ,000 products in all, stocked 
and ready to ship. 

Broad selection, fast shipping and a toll 
free technical support line set us apart 
from the others. 

Hours: M-F 7 a.m.-9 a.m., Sat. 9 a.m.-6 p.m. EST 

e MCM ELECTRONICS® 
650 CONGRESS PARK DR. 
CENTERVILLE. OH 45459-4072 

A PREMIER Company 

llv ry from our Di trib 
r Dayton, OH and Reno NV! lde)th1Uf@ll'1 
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Your choice has got to be ... 
M.F.M. COMMUNICATIONS. 

''We Can Read Protected 
PIC's & Microcontrollers'' 
Absolutely (;(JllllilN'I'I~I~I) 

G) 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 speedsi16C54, 16C55, 16C56, 16C57, 16C58, 16C71, 16C84. 
Microcontrollers: 875x & 87C5x family (i.e. P87C51, P87C52 etc.). 

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 99 on Reader Service Card. 

J&D ELECTRONICS 
CABLE TV SUPPLIERS 

We carry a complete line of converters and descramblers, and 
a variable line of test modules, all with illustrated instructions. 

FREE GROUND 
SHIPPING ON 

2-3 COMPLETE 
UNITS. 

WARRANTY 
ON ALL 

CALL THE OTHERS 
FIRST, THEN CALL US 
FOR THE BEST PRICE. PRODUCTS. 

DEALER TRUE SAVINGS ON 
LOTS OF 5, 10, AND 20 

MONEY BACK 
GUARANTEE. 

Feel free to ask about pans and refurbished models. 

c,\\\.\. QUALITY IS OUR BUSINESS 10AM -7PM 

~\\~ 1-800-851-9085 M-F EST 

AMIGA, THE world's coolest multi-task­
ing/platform computer that no one seems 
to know anything about. Radical Ray does! 
Do you need serious help with your Amiga 
systems? Consulting & repair services. 
Radical Research, Inc., 139 S. Main St., 
Stillwater, OK 74074.405-372-6141. 

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

SIMM MEMORY 256K-100 (SLOW) $6 
EACH PLUS $2 S&H PER ORDER. Larry 
Terry, 1745 Bryce, Turlock, CA 95380. 

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

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? Great for a dedicated machine! Call 
and deal! (Open 9am-5pm PST.) Under 
The Wire Electronics, 818-930-1121 or fax 
818-930-1123. 

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

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

COMPUTER 
SOFTWARE 60 

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

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

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

WE PULL ICs FRO 
PRINTED CIRCUIT BOARDS 

* 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 ••• 
If 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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ENGINEERING PUBLIC DOMAIN SOFT­
WARE. For IBM PCs and clones. Printed 
circuit design, logic simulation, signal pro­
cessing, pspice models, and autocad elec­
tronic symbols. Free catalog. Over 400 engi­
neering programs. Sector Systems 
Company, Inc., 416 Ocean Ave ., 
Marblehead, MA 01945. 617-639-2625. 

PCB & CAD SOFTWARE. Symbol 
Libraries, AutoCad Utilities. New & refur­
bished computers and components. BAE­
Firelands Computers, 1-800·636-7047. 

WHERE CAN you learn so much about a 
useful topic with so little elfort? NV June 
1995. ALL ABOUT PUMPS and RUS­
SELL'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. 



CLIP ART PARADISE, 2000 original high 
quality PCX and TIF clip art on CD-ROM 
includes printed picture catalog and viewer 
software. Almost every category. 
{Wizzards, fantasy, medieval , pretty girls 
and much more). BIW & color. High resolu­
tion art, never published before. $29.95 + 
$5 S&H. Mail your order to: Elcomp, 4650 
Arrow HWY #E-6, Montclair, CA 91763. 
(Check, Visa, MC) Voice: 909-949-0262, 
FAX 909-624-9574, E-Mail : CIS 
70414,1170. Dealers & Distributor wel­
come. We also carry high quality books & 
software for ATARI 800, C-64 and PC­
DOS at incredible low prices. 

~~''·, .. 
·~~~~~ 
C:<lt:f at-~ 

UJ'S©, EMULATOR-TEST INSTRU­
MENT. (REFURBISHED-DEACTIVATED­
MODIFIED, CELLULAR PHONE) 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING (FOR COMMERCIAL USE) 
MOTOROLA'S FIRMWARES FROM 9122 
TO 94XX. EMULATOR-TEST SET, 
AUTOMATICALLY ADJUSTS FOR 
MODEL, FIRMWARE, ETC., BEING PRO­
GRAMMED, EXTENDS MOST POPULAR 
AMPS SOFTWARE 9122 BELOW) TO 
PROGRAM FIRMWARES TO 94XX, 
ALSO REPAIRS OOOOFFFF. COMPLETE 
UJME-94XX. EMULATOR PROGRAM­
MING SYSTEM WITH PORTABLE PC, 
FITS DEEP ATTACHE CASE, OPER­
ATES ON 12VDC, 117VAC. UJME-99XX 
ASSEMBLED, TESTED, READY TO 
OPERATE, INCLUDES PROGRAMMING 
HANDSET, EMULATOR 4 MODE CON­
TROL BOX, 3 FT. INTERFACE CABLE, 
SOFTWARE MAMPS-1 E: {AMPS 9122 
BELOW, MAMPS, ETAC & AMPS G2E 
PROGRAMS) POWER ADAPTER, 
INSTRUCTIONS, MODEL UJME-94XX, 
$369.95 COMBINATION OFFER A: 
$669.95 (SAVE $60) INCLUDES EMULA­
TOR MODEL UJME-94XX WITH 3 SETS 
MOTOROLA COMPATIBLE, PHONE­
EMULATOR-COMPUTER, INTERFACE 
CABLE HARDWARE SETS: 5 PC SFPE 
FLIP/POCKET PHONES $119.95 4 PCS-
689UCE BRICK/UC PHONES $119.95 
AND 3 PCS-BPE FOR BAG PHONES 
($119.95) PLUS BONUS PARALLEL 
FOUR WAY DATA TRANSFER SWITCH 
BOX. ($29.95 VALUE) INCLUDED. 
PRICES INDICATED, LESS COMPUTER. 
S&H $18 PER ORDER, UPS COD 2ND 
DAY AIR. ELITE INTERFACE CABLE­
HARDWARE SET 5 PCS-EFPE $119.95. 
FREE CATALOG ORDERS, ETC., TELE­
PHONE 702-642-0325. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE #176, NORTH LAS VEGAS, NV 
89030. 

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. 

HUGE LIST of Commodore, Amiga, IBM, 
and Apple software and equipment at liqui­
dation prices! Send $1 . Computer Bargain 
Store, 3366 South 2300 East, Salt Lake 
City, UT 84109. 

SCO SCO SCO SCO SCO SCO. WANT­
ED SCO XENIX or UNIX for 80386. Also 
want any other SCO products written for 
the 80386. This includes networking soft­
ware, GUis, development tools (assem­
blers, compilers) etc. Interested in all SCO 
products for 80386. Jim, 469 Jayson 
Avenue, Pittsburgh, PA 15228. 412-531-
7619. 

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

COMMODORE 64 ham programs, 8 disk 
sides, over 200 ham programs, $16.95. 
32¢ stamp gets unusual software catalog 
of utilities, games, and British disks. 
Home-Spun Software , Box 1 064-H, 
Estero, FL 33928. 

Own your own FM radio 
station. Any stereo sig· 

nal you plug into the FMST-100 will be transmitted 
to any FM radio tuneable from 76 to 108MHz 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 w~h stereo 
input level controls & crystal for stereo separation. 
9v battery operation. SIZE: 1.5" x 2.5" x 3" 

FMST·100 KIT $29.95 I Cabinet $8.95 

WINDOWS 95 program to make backup 
copy from 3-1/2" disks. Send $9.50 to: Eva 
Electronics, 19911 Lorne St., Winnetka, 
CA 91306. 

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 refi­
nance savings. Print out your own amorti­
zation tables. E-Mail GARYWSU@AOL. 
COM . Send $22 (includes shipping) to: 
Ga ry Bach, Box 751454, Dayton, OH 
45475. Distributors wanted. 

PHONE T 
TRANSMITTER he 
Smallbutmighty,itfits ''ZAP•DDD 11'' 
anywhere. Phone line r n.l\. 
powered, never needs 
batteries. Transmits both With it's new and improved design it will 
sides of a phone conver- nl da d te t BUT 't' 

sation loud and clear, wireless, to any FM not 0 Y test your ra r e C or... I S 
radio at great distances. Variable tunes from tuned to the amateur radio band . 
70MHz to 130MHz FM. You can also use n as • While your out on American highways personally test 
a speaker phone. SIZE:1.25' x .6'. yours and your fellow travelers radar detectors. 

TEL-B 1 KIT $12.95 BUILT $29·95 The "ZAPPER II" is a 10.450 GHz to 10.550 Transmitter 

COMPUTER VIRUSES: Over 1000 fully­
functional live viruses on disk, many unde­
tectable! Includes: Jerusalem, 
Michaelangelo, T -Rex, Jerusalem B. Dark 
Avenger, Cancer, CIA, Erasure, Stoned II, 
Rabid, Arpa Virus, Bat Virus, Killer, 
Stoned-V, and lots more! For educational 
use only! Software $20 . SPECTRE 
PRESS, PO Box 5112, N. Muskegon, Ml 
49445. 

IT'S 1882. A stranger hears rumors of lost 
Spanish silver. Dust: A Tale of the Wired 
West is a CyberFiix adventure for 
Windows 3.1-95 and Macintosh CD-ROM 
($49.95 retail). Call: 1-800-GTE-TODAY. 
See demos: http://www.im.gte.com/Dust 

Make your 
computer a 

digital storage scope 

SUPER SNOOPER $49 95 Interface to the parallel port. 
Liste~:~o~walls, BUILT KIT$39

95 
• All Software Included. 

hear conversations f---- ------------------1 • Sample rate 71 Microsec. 
across the room. Add This Manual contains schematics, • Sampling time adjustable 1 to 10 sec. 
a parabolic reflector parts lists & P.C. board layouts for • Analyze codes from TV remote controls and 

and hear blocks away. The BIG EAR can many of the Rainbow Kits. Use your garage door openers, auto alarms etc. 
be hidden about anywhere. Makes an • Record voice waveforms. 
ultra sensitive intercom. Can be used as own parts to construct our kits. • Select any portion of sampled waveform for 
a 1.5W AMP. We supply a mini-electret KIT BOOK $14.95 expanded viewing. 
mike in the kit. Power requirement 6 to12v $9.95 with the purchase • Export data to printer or disk for further analysis. 
DC. SIZE:1.75' x 1' $8995 of any kit. $10495 
AA-1 KIT $1 0.95 DSSA-1 KIT BUlL T 

A stand alone 
D•T•M •F 

decoder 
display unit 

Connects to any phone, 
scanner, or amateur radio. 

DECODES ANY DTMF SIGNALS 

• Decodes digits 0 thru 9, #, 
* , A, B, Con a 21ine 16 
character LCD display. 

• Use the scroll switch to 
display all 490 digits last 
stored in its memory bank 

• See what numbers people are calling on your phone? 
• Is someone hiding the numbers they are calling by using another credit card? 
• See the hidden phone numbers in your software. 
• Great for telephone installers 
• Who's using secret codes on the air waves. The DTMF DECODER can grab 

them from the air. Power requirement 9v DC. SIZE: 3.5' x 4' x 1' 
• Decode the thousand of secret numbers sent over your scanner daily, 

DIS-1 KIT $11995 / BUILT '159 
COMPLETE WITH BLACK 

ANODIZED CABINET 

Write In 77 on Reader Service Card. 

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

FOR CHANNELS 
2thru 22 
ONLY 

channels 2 thru 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 Klr$14.95 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

~ To Order Call 
~ 317-291-7262 

(ELECTRONIC RAINBOW iE) 
6254 LaPas Trail • Indianapolis, IN 46268 

FAX 317-291-7269 sM 

Nuts & Volts Magazine/ January 1996 41 



LATEST SHAREWARE. Hard-to-find tech­
nical and related. Cross-assemblers, emu­
lators, semiconductor databases, electron­
ics, 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, Arlington, 
TX 76094-1111. 

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

TAKE YOUR PAL TO A PROM. With 
Promatic software you can easily imple­
ment 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. 

Fluke 1900A 

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. 

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

FREE CATALOG. Thousands of quality 
IBM shareware programs at super low 
prices, bonuses, latest releases. CO­
ROMs, fast service. Prestige 
Distributors, PO Box 27, Yaphank, NY 
11980. 

Tektronix 475A DM44 

Multifunction Counter, 5 Hz to 80 MHz, provides 
frequency, period, period averaging and totalize 
measurements, 6 digit display. 

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

$975.00 
$189.00 Special 

Fluke 8600 
Digital Multimeter, 4.5 Digit LED, .02% accuracy, 5 
functions. 

$159.00 
Hewlett-Packard 1725A 

275 MHz Portable Oscilloscope, 10 mV/div to 5 V/div 
vertical deflection factor, 10 nS max sweep rate, 
includes (2) probes and an operators manual. 

Special $600.00 
Hewlett-Packard 3455A 

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 
Hewlett-Packard 858 

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

$250.00 
Wavetek 2001 

1 to 1400 MHz, RF output of +10 to -80 dBm in 1 dB 
Digital Voltmeter is microprocessor controlled and steps. 
measures de volts (0.1 to 1000 V in 5 ranges), 
resistance with HP-IB, auto cal and self test. 

$975.00 

Special $650.00 

Hewlett-Packard 3456A 
Digital Voltmeter, 6.5 digit is ideal for bench/ system 
applications. Measures de, true RMS ac voltage and 
resistance. 5 full scale de ranges from 0.1 V to 1000 
V. 100 nV resolution, 1000 resistance to 1 Gn. 

Special $900.00 

Hewlett-Packard 541 OOD 

Hewlett-Packard 6289A 
0 to 40 VDC, 0 to 1.5 ADC. 

New $475.00 
Tektronix 454 Oscilloscope 

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. 
Call 1-800-4-MEMORY now! Voice/FAX. 

SEMICONDUCTOR CROSS-REFER­
ENCE 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 configuration drawings for most. 
Send $49 to Custom Software Creators, 
PO Box 1092, St. Bethlehem, TN 37155. 
615-647-6120. 

VIDEO GAMES, buy, sell, trade. All sys­
tems. Atari Colecovision, Sega, NES, 
SNES, Turbo-G-16, others? Game list 
#1 01 . Video Games, Box 9542, Pittsburgh, 
PA 15223. 

Tektronix 492 Opt 01, 02 
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. 

$7500.00 

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

$8250.00 
Tektronix 7603/ 7L 12 

Spectrum Analyzer plug-in, 100 kHz to 1.8 GHz, 
resolution bw can be varied from 300 Hz to 3 MHz, 
with -115 dBm sensitivity, automatic phase lock. 

$2750.00 
Tektronix 7603/ 7L 13 

Spectrum Analyzer plug-in, 1 kHz to 1.8 GHz, -128 
dBm sensitivity, 30 Hz to 3 MHz resolution bw. 7603 
is a 100 MHz oscilloscope mainframe. 

$3000.00 
Tektronix 2754P 

Digitizing Oscilloscope, 1 GHz bw, 350 ps risetime, 
100 ps/div time base, 40 ms/sec max digitizing rate, 
pre-trigger viewing, logic triggering, includes (3) HP 
54002A SOQ BNC input pods. 

DC to 150 MHz, 5 mV I div sensitivity, dual trace, .05 IJS 
to Ss/ div timebase plus sweep delay circuit. 

Programmable Spectrum Analyzer, 10 kHz to 21 
GHz, -117 to +30 dBm, resolution 1 kHz to 3 MHz. 

Special $9900.00 

$5500.00 

Hewlett-Packard 5335A 
Universal Counter, 200 MHz, automatic rise time, 
duty cycle, pulse width, slew rate and phase 
measurements, automatic triggering. 

Special $1250.00 

Hewlett-Packard 11667 A 
Power Splitter, de to 18 GHz. Opt 001 , New boxed. 

Special $450.00 

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

$1250.00 
Tektronix 2445 

150 MHz Oscilloscope, four independent channels, 1 
nS/ div sweep rate, 2 mV/ div vertical sensitivity, 
waveform cursors. 

$1850.00 

Tektronix 7834 Oscilloscope 
Oscilloscope Package, Mainframe is a 400 MHz, 
dual beam, 900 ps rise time, 8 x 10 em display. 
Includes 1 of the following plug-ins: 7 A26 dual trace 
amplifier, 7 A 19 amplifier, 7B85 delaying time base, 
and 7B80 time base. 

Special $1000.00 
WANTED USED TEST 

EQUIPMENT! 

14455 NORTH 79TH STREET, UNIT #C. SCOTISDALE, ARIZONA 85260 DAN BAR 
(602) 483-6202 • Fax (602) 483-6403 sALEs coMPANY 
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PC DOS 6.1 New! Complete with factory 
shrink wrap with hologram $15 5 for $60 
Star Trek Judgement Rites $15. Quantity 
discounts! Call for dealer productivity bun­
dles at good prices! Call (open 9am-5pm 
PST) 818-930-1121 or fax 818-930-1123. 

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 encryp­
tion, cosmos, university computers, back 
doors, wide area nets, Primos, spoofing, 
stair stepping, on-line services, trap door 
techniques, Autonet, VaxNMS, packet, 
computer fraud, credit bureaus, password 
defeats, outdials, cracking, Tymnet, and 
much, much more! The largest and most 
indepth publication of its kind! For refer­
ence use only! Software and manual $20. 
SPECTRE PRESS, PO Box 5112, N. 
Muskegon, Ml 49445. 

17,400 TECHNICAL TIP REPAIRS. Call 
for an absolutely FREE version of the 
TIP PROGRAM. READ ON. VALUABLE 
TIME SAVING 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 & 
COMPONENT LEVEL REPAIRS with part 
numbers, component locations, values 
& test voltages (when available). ADD 
your own tips. PRINT Tips. Owners of our 
COMPUTERIZED TIP PROGRAM say this 
is the BEST Technical Tip program on the 
market today. Works on ANY IBM compat­
ible computer with a hard drive. (Also 
works on some Apple Macintosh comput­
ers). NEW VERSION, works in DOS and 
WINDOWS. SPECIAL HOLIDAY Pricing 
EXTENDED for January. 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. HIGHER 
INTELLIGENCE SOFTWARE, 60 
Farmington Lane, Melville, NY 11747-

CIRCUITSI CIRCUITS! Sale! Full page, 
multistages, solvers, designers, bodes, 
waveforms, IBM, VGA, DOS & Windows 
compatible. SINS-1.5 transistors and op­
amp $67. LAD-1.0 logic gates and dips 
$57, demos $25, color catalog $10. Mail 
check to: Eric S. Singh, 1041 Pacific Ave., 
New Orleans, LA 70114. 

1 1 v~ 'f..,-, 

EMATH ! 
l"':f~o "--E, :R:--::; r o N I 

' '. 
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 conversion and hardcopy capability. 
IBM PC/XT/AT and hard disk with 1.3M 
free space required. $29 plus tax for CA 
residents. Specify disk size. Send check to 
PROTOTECH, 5074 Pine Tree Terrace, 
Campbell, CA 95008. 

LOOKING FOR boot disks. MS-DOS 
1.25ah and programs for Victor 9000 com­
puter, and programs for Vector 4 comput­
er, and programs for Apple 3. Also looking 
for old unwanted slide rules and analog 
computing devices of any kind. Call Mark 
616-979-9657. 



FREE MONEY MAKING SOFTWARE! On 
diskette loaded with business opportuni­
ties, ideas, advertising & more. RUSH 
$8.95 (S&H) TO: INFORMATION WHOLE­
SALE, PO Box 9359, Toledo, OH 43697. 

CD-ROMS. WHOLESALE prices. 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. 

NOTEBOOKS 386/486 from $650 . 
386/486 desktop systems from $395 . 
Pentium 75/90 MHz. 8 Meg RAM, 540 HD 
SVGA card $995/1050 SVGA 15" monitors 
$265. External CD-ROM $249. Laser print­
ers 8 ppm 1 .5 Meg RAM originally $850, 
now $400. New w/warranty. 714-778-
0450. 

DIXICAD PC electronic design system. 
Includes SCHEMATIC capture w/large 
component libraries & printer & plotter 
drvrs, SIMULATOR-LOGIC ANALYZER 
for digital timing analysis and debugging, 
PCB LAYOUT & Gerber Artwork 
Generation. All for $395 (shareware vers 
$50) . Info/Free demo disk 1-800-968-
3180. 

CYCLE ANALYSIS finds patterns in scien­
tific, financial data. Performs Fourier analy­
sis plus data extrapolation, filtering , con­
gruency, more. For IBM order Cycle 
Analyst $19.50, or Stock Cyclist $22.50 
(does above plus strategy, pattern analy­
sis). Rotch Design, POB 165, Washington, 
ME 04574. 

DOES ANYONE have C-64 software they 
would like to sell, please send me a list of 
what you have and the price for each. 
Contact me at Jason Beck CT-0902, 1111 
Altamont Blvd., Frackville, PA 17931 . 

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

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. 

COMPUTER EQUIPMENT 
WANTED 70 

WANTED: PRE1980 Microcomputers for 
museum collection. Microcomputer maga­
zines and manuals also needed. 703-231-
64 78. 703-763-3311 . 

PRINTHEADS WANTED. We buy all 
quantities of dot matrix printheads for hun­
dreds of printer model types. Working or 
dead units acceptable. Call Mike Anderson 
@ 1-800-969-0009. 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash reg­
isters, and even old calculators contain valu­
able IC chips that are plated with pure gold! 
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. 

WANTED: COMPUTERS, parts & soft­
ware. Quantity lots of laptops, lasers, 
memory, drives, VGA-monitors, faxes, 
copiers, etc. Used/unused/as-is. 914-738-
6830. 

DEC EQUIPMENT WANTED!!! We are 
buying 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. 

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: TERMINALS+ PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 

WANTED: COMPUTER memory, CPUs, 
cache chips. Call T 508-532-2323, F 508-
532-1040 . BNFE, 119 Foster St., 
Peabody, MA 01960. 

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

WANTED: DAMAGED laptop computers 
(must be color). Also non-working Rolex 
and Accutron watches and Motorola flip 
phones. Call, 302-836-5504. 

HP CALCULATORS with LED display 
wanted for private collection. Will pay up to 
$200 for model 10, 37E, 46, 70, 81, 91 , 92, 
97S, others. Bob Morrow, 317-855-2348, 
rkmorrow@ aol.com 

WANTED TO BUY: IBM and Macintosh 
computers, printers, hard drives, peripher­
als, CPUs, notebooks, Verifone POS 
equipment, any quantity, in working condi­
tion. Call 714-778-0450. 

~---L•.au.I~D•C•RY~~~R~L·D~I~SP~~~y·s--~~ ,I ........ M•o•"~•ro .. ~--~----·' 
160 x 128 dot LCD Nc::»n-Enclc::»sed TTL 

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: 51/16"Lx 4'1!6'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 wmicroprocessor" 
interface • 98 ASCII character generator • Certam modules are backlil, call for more info. 

Comes with pinout. 12V at 1.4 Amp input • Horizontollrequency 15Khz. • Ability to do 40 and 80 column 
5 inch Amber $35.00 
7 inch Amber $39.00 
9 inch Amber or Green $29.95 

~;~tE£.~~~2!!~~~!.9c~&!1?c~b~ S'or fB .. 
• 12 VDC Operation • 15.75 KHz Horiz. freq. • 60Hz Vert. Sync. freq . "'·· 
• Open Frome Constructlon • Standard Interface Connector 
• Degaussing Co1l included • Mfr. Somtron 

CHARGE COUPLED DEVICES 

-·~.'''" 1"The Spy I MATRix TYPE I 
1!"~\ In The Sky" $29.00 

lln1n-r.-;....-;f J 

~ 

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 • Mlr: Sony, Part# 0 16Al 

640x480 (backlit) 
640x400 (backlit} 
640x200 
480x128 (backlit} 

Epson $50.00 480x128 Hitachi $15.00 
Panasonic $35.00 256x128 Epson $20.00 4096 element ceo $29.00 I LINEAR TYPE I 
Toshiba $19.00 240x128 (backlit} Optrex $20.00 . . 
ALPS $15.00 160x128 Optrex $15.00 1 024 element CCD $1 5.00 

I LfiSER PRODUCTS ~ 2048 element CCD $1 5.00 • 1 728 element CCD $15.00 

HeNe Laser Head (toMw max. output) TEMOO. tH' hmg MFG: NEC $99.11!1 I HACKER CORNER I 
Laser Power Supply (for HeNe tube) $89.11!1 
LASER SCANNER ASSEMBLY $29.11!1 

Assembly intended for a laser printer. Includes loser diode, polygon malo< 16 •dedl and misc. opna ond lenses. 

LASER DIODE (5mW) with collimator $20.Qj! 
VISIBLIE LASER DIODE: 5mw at 670nm $15 .... 

index guided. Threshold current 40 rna typical. 

rtETWORK 
IRMA BOARD 8 bit $99.tHt 

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 

CELL SITE TRANSCEIVER $99.00 
These transceivers were designed for operation 1n an AMPS (Advanced Mobile Phone SeMce) cell SJte The 
20 MHz bandwKtth of the transceiver alklws rt to operate on all 666 channels allocated. The transmit 
channels are 870.030-889.980 MHz wrth the receive channels 45 HMz below those frequeooes A digttal 
synthesizer is utilized to generate the selected frequency. Each unil. conta1ns two Independent recervers to 
demodulate VOICe and data wrth a Recetve Signal Strength Indicator {RSSI) cHcutt to select the one with the 
best signal strength. The transmitter provdes a 1 .5 watt modulated signal to drive an external power 
amplifier. channel selection is accomplished with a 10 bit binary input vl8 a connector on the back p3nel. 
Other interface reqwements for operatiOn are 26 VDC (unregulated) and an 18 990 MHz reference 
frequency for the digital synthesizer. The un~s conta1n independent boards for receivers, exciter, synthesizer, 
tunable front end, and interface assembty (which includes power supplies and vottage·controlled oscillator) . 
Service manual, schematiCS and circuit descnpt10ns included. 

Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 nm 7 XL x 2 l' W x I Y. H 
Cumcs cumplctc with ceo camcrJ., muunting nut un buttnm nf ca.o;;ing, $89 DO 
12VDC pnwcr supply. Excellcntlnw light capability, standard RCA NTSC vidcu uut. • 

I Pos & BAR CoDE I ~real for: entr~way security~remote monit~ring, 2 fOf $159 00 
vtdea conferencmg/desktop v1deo conferencmg • 
This miniature camera is perfect Cur multimedia computer applications a."' well a.o;; security and 
surveillance. NTSC output alluws usc with all popular video digitizing hoards rnr Apple 
Macintosh and Micwsort videu rur Windows. Connects directly tn any composite munitnr or 
VCR with '' video" input. fLo;; rJ.7.ur-sharp wide-angle lens rl)cuses rmm twu inches to infinity and 
ito;; state-of-the-art ceo technology accurately captures 16 level grayscale images rur Quick 
lime mnvies anc.l still pictures. Records at 30 frJ.mes per second anc.l 260 lines rcsulutiun with 
excellent lnw light capabili ty. Uses 12VDC (adapter supplied) and standard RCA cable. 

MAGNETIC CARD READER $25.J!!l 
Includes: • 20 character dot matrix display with lull alpha-numeric capability • keypanel 
with lull alpha-numeric entry • separate 7.5 VDC/0.5 Amp power supply • standard 
telephone interlace extension card • lithium ba«ery and Rat·cone speaker. 

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

POWER SUPPLIES I 
73 WAn SWITCHING $15.00 or 2 0 $25.00,(2) 4 pin power connectors attoched 

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

MISCEL~"EOUS 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 151 on Reader Service Card . 

Portable OO~ct!N> merrmnillmaill 
Flip up LCD display (9- 16 VDC) • Can communicate with any 
computer having RS 232 port • Can communicate with another 
Microterminal • Use by itself as electronic notebook • 
Onboard microprocessor, data RAM (32K) and Video §3: 
RAM (64K) • Complex built in diagnostics and set up % 
capabilities. • Original intention for POS applications. • % $99 lll! 
display size 40x 16 (256 x 128 pixels.) Dimensions: 6.3" W, • 
II "L, 2"H. (With LCD up height is 7.1") or 2 for $149.111 

BAREBONES 286-12 COMPUTER $49.00 (2 FOR $79.00) 
Slimline desktop case, 1 00 waH supply, math co· processor support. On board IOE, & Floppy 
controllers. 2 COM ports and 1 parollel port with sal!ware setup. Supports up to 8 Megs 
using standard 30 PIN SIMMs. Internal room lor Ill 3 1 /2 inch IDE hard drive and 12} 3 
1 /2 inch floppies . Four 16 BIT ISA slots, accepts lull length AT size cards. Keyboard con be 
set to no test ot boat. Case size is 15.5'W x 16'0 x 4"H. 

(Motherboard can be purchased separately: $29.00 or 2 for $49.00) 

Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers 
checks, MC or VISA. No personol checks or COD's. CA residents odd 8.25% sales tax. We are 
not responsible for typographical errors. All merchandise subject to prior sole. Phone orders 
welcome. Foreign orders require special hondling. Prices subject to chonge without notice. 20% 
restocking fee for returned orders. 
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by Karl Lunt 

ast month, I discussed the mechanics and 
electronics of BYRD , my Back Yard 
Research Drone robot. As you'll recall , I 
built BYRD by mounting a motor base 
onto the underside of a Rubbermaid roll-

• 1111111 around beer cooler. This month, I' ll 
~..o...... ......... ......;::........._. describe the software needed to make 
BYRD fly. 

The software consists of two major elements . that normally serves as an AID port. In this case, how-
One program, dubbed 811 BUG, resides in the 2K of ever, my code just checks the pin for a logical 0 or 1. 
EEPROM in the 68hc811 e2 I use in BYRD's computer If it detects a 1, meaning that the pin has been 
board. I started a discussion of 811 bug last month; pulled high, 811 BUG blindly jumps to address $8000, 
this time, I'll provide the listing and more depth. the beginning of battery-backed RAM. Since I have 

The other program, which provides BYRD 's wired pin PE7 to a DIP switch, I can manually set up 
smarts, is downloaded through a serial link into the 32K BYRD to perform this auto-jump or not. If PE7 is 
r-------------------------------------------------------------------, pu lied low , 811 BUG 

+s : instead jumps to the 

RS 
10K 

Rl 
lK 

51 
FIJD 

R2 
2.2K 

52 
BKIJD 

: address MAIN, which acts 
Schematic of : as the beginning of a large 

BYRD's leash. : control loop. The first tasks 

R3 
4. 7K 

53 
RGHT 

0 

R4 
10K 

54 
LEFT 

: performed here are to once 
again clear the motor latch, 
initialize the stack pointer, 
and then set up the Serial 
Communications Interface 
(SCI) for 9600 baud opera-
tion. 

The top of the main loop 
also rewrites the RAM 
jump vectors. Recall that 
811 BUG resides from 

55 $f800 to $ffff. This means 
5 ToP that all of the interrupt vec­

tors, which run from $ffd6 
to $ffff, contain values 
burned into them when I 
download 811 BUG . If I 
later use 811 BUG to down­
load a program into static 

L--------------------------::----------------------------------------.J RAM and start it up , the vectors still point into 
of battery-backed RAM on the computer board . This 
program, called BYRD04, supplies all the tele-operation 
functions I need to run BYRD over an RF link from my 
laptop computer. 

811BUG 

I wrote 811 BUG in 68hc11 assembly language, 
though it could have easily been written in SBasic as 
well. I designed this software to solve a couple of prob­
lems specific to BYRD and its intended use. 

BYRD is big ; way too big to conveniently cart up 
and down the stairs whenever I need to download a 
new set of software. Therefore, I wanted 811 BUG to let 
me download a new operating program at any time, 
even if BYRD was outside on the deck. 

Since robot code is, by its very nature, always in 
the prototype stage, I needed 811 BUG to serve as an 
emergency 'chute if my main software crashed , 
811 BUG must always be able to recover and at least 
shut off the motors. 

I also wanted 811 BUG to let me trigger execution 
of any downloaded software from my remote system. I 
didn't want to have to traipse out into the back 40 to 
change a DIP switch and press a reset button, just to 
run my software. 

My 811BUG program meets all of these require­
ments, and gives me an excellent development tool. 
Refer to the accompanying listing for details. 

811 BUG resides in EEPROM from $f800 to $ffff. 
When the '811 e2 is reset in expanded mode, it auto­
matically fetches its reset vector from $fffe. This starts 
execution of 811 BUG by jumping to address $f800. 
811 BUG's first task is to clear a latch on BYRD's com­
puter board. This immediately shuts off both motors. If 
you modify 811 BUG for your own use, this is a good 
place to put those panic operations that you need to 
have done first. 

Next, 811 BUG checks the state of port E, bit 7. 
This is connected to pin PE7 on the '811e2, an input pin 
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811 BUG; they cannot be modified by the download 
operation . To get around this problem, I designed 
811 BUG so most interrupt vectors point to fixed loca­
tions in the '811 e2's on-chip RAM. Any other program 
can modify these addresses, from $00b0 to $00ec, to 
jump to the desired interrupt service routines. 

Since the vectors in static RAM should always 
point somewhere useful , I use the routine SETVECS 
to modify the RAM jump vectors so they point back to 
the start of 811 BUG. This means that even if a down­
loaded program fails to set up a vector and the corre­
sponding interrupt occurs, control will still go some­
where safe and useful , namely back to 811 BUG. 

Note the inner workings of SETVECS. It steps 
through the low RAM area, writing three bytes for 
every interrupt vector. In each case, the first byte writ­
ten is $7e , which is th e 68hc11 JMP extended 
opcode. The next two bytes written form the 16-bit 
address of the start of 811 BUG. Any downloaded pro­
gram that modifies the low RAM jump vectors must 
maintain this pattern . 

If you jump ahead in the listing , you 'll see the 
section at the end, beginning with the ORG $ffd6 
statement. This section defines the contents of the 
EEPROM vector area that 811 BUG needs. Most of 
the vectors point to fixed locations in low RAM, as dis­
cussed above. 

Two vectors, however, do not. I intentionally force 
the Illegal Opcode and COP Failure vectors to always 
point to 811 BUG . These two hard-coded vectors 
serve as a last line of defense against runaway code. 
Since most crashes usually end up executing bogus 
instructions, the Illegal Opcode vector will eventually 
get taken. The Illegal Opcode interrupt has another 
valuable feature: it cannot be masked by software. 
Thus, even if the downloaded program had interrupts 
disabled when it ran away, the Illegal Opcode inter­
rupt will still work. 

Now back to the top part of the listing. After my 
code has set up the RAM jump vectors using 

SETVECS, it waits for an incoming character from the 
SCI. This character serves as an action selector. If the 
character is an uppercase-X, 811 BUG automatically 
jumps to address $8000. This blind jump lets me 
remotely restart a downloaded program, without hav­
ing to change a DIP switch or redo the download. If 
the character is a lowercase-x, 811 BUG jumps to the 
address saved from the S9 record encountered during 
the most recent download operation. This comes in 
handy if I want to download multiple files. I just send 
the main program as the last file, then hit an 'x' and 
the main program starts up. 

If the character is a lowercase-j , 811 BUG uses 
the next four characters as a hex address. It saves 
this address for later use with an 'x' command, 
described above. This lets me override the execution 
address in a download, and jump instead to another 
starting address. 

Note that 811 BUG is very unforgiving when it 
handles the 'j' command. You must immediately follow 
the 'j' with four hex characters. You cannot put in a 
space, and you cannot use a backspace to overwrite 
an error. 811 BUG is intended to talk to some type of 
host-based program, though you can use a comm 
package such as Crosstalk in a pinch. Finally, if the 
character is an uppercase-S, 811 BUG begins reading 
the characters of a Motorola SO, S1, or S9 object 
record . These records are generated by nearly any 
software that creates executables for Motorola 
processors, including SBasic and tiny4th. 

811 BUG ignores SO records , as these usually 
just contain header information of use only to humans. 
811 BUG automatically parses any S1 records, storing 
the supplied data into the appropriate addresses. 
Finally, 811 BUG saves the execution address, con­
tained in the final S9 record, for later use with the 'x' 
command. The rest of the code in 811 BUG supports 
character and record parsing. This design reduces the 
downloading operation to very few steps. I simply turn 
on BYRD, start up a comm package on my laptop, 
and send the appropriate .S19 object file through the 
serial port. No monitor commands, no start-sup incan­
tation; just send a file, then press 'x.' As you can 
imagine, this really makes life easy if I need to down­
load while BYRD is sitting outside in the rain. As the 
human in the team, I shouldn't have to get out of my 
comfy chair to go reset a fallen robot. 

The Leash 

Before I start on BYRD's code, I need to discuss 
a hardware addition I made recently . Large robots 
usually need a leash, since they are too large to carry; 
BYRD is no exception. I could have used a standard 
Atari-style pushbutton joystick, but that would mean 
using four input lines just to get steering control. 
Instead, I built a network of five resistors and five 
switches, to give me right, left, forward, reverse, and 
stop commands. 

The voltage developed by this network assumes 
one of five different values, which appears on a single 
AID port of the 68hc811 . Logic in the program can 
then translate the voltage into a specific command. 
The leash uses only three wires: power, ground, and 
signal. This, in turn , uses up minimal 1/0 resources, 
requires little power, and allows me to use a thin, flexi-

As always, you can reaCh me at! 
Karl Lunt 

2133 186th Pl., S.E. 
Bothell, WA 98012 
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.ICS ... ROBOTIC 
ble cable between robot and human. See the accom­
panying schematic for details. 

BYRD's Code 

The listing for BYRD04.BAS is too large to show 
here completely. I'll instead discuss key sections, 
including parts of the code where appropriate. The 
code at the label RTIISR acts as the interrupt service 
routine (ISR) for the 68hc11 Real-Time Interrupt 
(RTI). 

When properly set up, the RTI provides a timer 
interrupt at a fixed rate of one interrupt every 4.1 
msecs. BYRD04.BAS uses this periodic interrupt as a 
master clock, controlling features such as the motor 
pulse-width modulation (PWM) speed control. 

The first few lines of code simply test the variable 
WAIT, and decrement it if it hasn't already reached 0. 
WAIT serves as a typical downcounting timer variable, 
used· to time events to 4.1 msec resolution. The next 
section of code is a rather juicy bit; it provides PWM 
speed control of BYRD's DC gearhead motors. Unlike 
the servo motors I normally use, a gearhead motor is 
either on or off, depending on the state of its control 
bit. Each motor has one control bit, available through 
the address LATCH. 

To get speed control over a gearhead motor, you 
simply turn the motor on and off very quickly. The 
overall speed is roughly equivalent to the ratio of on­
time to off-time, provided the frequency of the switch­
ing is fast enough. Since I put the PWM code inside 

the RTI ISR routine, and since the RTI occurs once 
every 4.1 msecs, I end up with a PWM frequency of 
about 250 Hz. This is a little slow but functional , and 
it's free in that I was doing the RTI anyway. 

The PWM code begins by setting the 
MTR_MASK variable to 0, which by default will turn 
both motors off. Next , it rolls the variable 
RMTR_PWM right one bit position. This roll operation, 
known in 68hc11 assembler parlance as a rotate, sim­
ply moves all the bits of RMTR_PWN one position to 
the right. The low bit, shifted out of position 0, is rotat­
ed into position 15. Thus , all the original bits in 
RMTR_PWN are preserved , they just change posi­
tions. After 16 successive rolls, RMTR PWM will con­
tain its original value. The code then tests the value of 
the new bit in position 0 of RMTR_PWM, using a logi­
cal-AND operation. If the new bit is a one, the code 
ORs the proper bit for turning on the right motor into 
the variable MTR MASK. If, however, the new bit is a 
zero, MTR_MASK isn 't changed; the right motor will 
be turned off. 

The routine performs the same operation for 
LMTR_PWM, used to control the speed of the left 
motor. Next, the code ORs the current direction bits 
for both motors , in variable MTR DIR, into 
MTR_MASK. The direction information is-updated by 
other sections of code; any direction changes don't 
occur until the next RTI, when this code actually sets 
up the change. This code merges the new value in 
MTR MASK with the last value written to the 1/0 
latch;-as preserved in variable LATCH_RAM. Since 

the 1/0 latch is write-only, the variable LATCH_RAM 
serves as its memory; it should always hold a copy of 
the last value written. 

Finally, this code uses a POKES to update the 
physical latch with the value. stored in LATCH_RAM. 
This step actually changes the electrical signals rout­
ed to the motor controller, causing the newest speed 
and direction information to occur. 

Based on the above description, you can see 
how easily BYRD's software provides speed control. If 
code in the main section writes $ffff to RMTR PWM, 
the right motor will be turned on at each RTC and it 
will not be turned off. Thus, the motor will run at full 
speed. If code writes $0000 to RMTR_PWM, the right 
motor will be turned off at each RTI, which stop it. To 
get speeds between full stop and full speed, just write 
values with varying numbers of 1 s and Os to 
RMTR_PWM or LMTR_PWM. For example, to get 
half speed, you could use values with eight 1 s and 
eight Os. But realize that some half-speed values give 
better performance than others. My code uses a value 
of $5555 or $aaaa to get half-speed; the alternating 
1 s and Os provide a smoother speed than a value of, 
say, $ff00. 

I have included a table showing the various motor 
speed constants I use in BYRD. Note that I don't use 
any speed below 50%. Lower speeds provide propor­
tionately lower torque, and anything below 50% does­
n't give enough torque to be useful. 

The large DO-LOOP following the label MAIN 
provides BYRD's functionality. What BYRD does at 

==============================motor speed values; part of BYRD04.BAS 
canst SPEED 100 = %1111111111111111 

for n = 0 to 4 ' silly wait loop 
next n 

canst SPEED-094 = %0111111111111111 
canst SPEED-087 = %0111111101111111 
const SPEED-081 = %0111101111011111 
const SPEED-075 = %0111011101110111 
const SPEED-069 = %0110110110110111 
const SPEED-062 = %0101101101011011 
canst SPEED-056 = %0101010110101011 
const SPEED-050 = %0101010101010101 
const SPEED::::ooo = %oooooooooooooooo 

============================= RTIISR code; part of BYRD04.BAS 
interrupt • interrupt routed through RAM table 
rtiisr: 
if wait <> 0 ' drop wait if not yet 0 

wait = wait- 1 
end if 
pokeb tflg2, %01000000 'rearm the RTf subsystem 

mtr mask = 0 ' start with motors off 
rrntr_pwm = rroll(rmtr_pwm) 'rotate right motor PWM 
if rrntr _pwm and 1 = 1 ' if got a 1, turn motor on 

mtr mask = mtr mask or RMTR ON 
e~H- - -
lmtr_pwm = rroll(lmtr_pwm) 'now do left motor 
if lmtr _pwm and 1 = 1 

mtr mask = mtr mask or LMTR ON 
endif- - -
mtr mask = mtr mask or mtr dir ' add direction info 
latch ram = latch ram and MTR AND MASK 
latch-ram = latch-ram or mtr mask -
pokeb LATCH, latch_ram - 'update latch 
end 

========================== main command loop; part of BYRD04.BAS 
do • 
key = inkey$() and $ff 
if key= 0 

gosub read_joystick 
end if 
select key 

case 'h' 
case 'H' 
gosub help 
end case 

case'-' 
interrupts off 
n = peek($fffe) 
gosub n 
end case 

case 'd' 
pokeb adctl, $10 
forn=Oto4 
nextn 

'need help? 
'both cases 

' return to 811 monitor? 
' shut off all ints 
' find addr of monitor 
' force return to 811 bug 

' show all a/d ports? 
' convert chnls 0-3 
' silly wait loop 

print "Data (0-7):"; peekb(adr1) ; peekb(adr2); 
print peekb(adr3); peekb(adr4); 
pokeb adctl, $14 'convert chnls 4-7 

print peekb(adr1); peekb(adr2); peekb(adr3); peekb(adr4) 
endcase 

case 13 
ifmwait= 0 
print "Wor1<ing .. ."; 
end if 
print 
end case 

'cr? 

case '5' ' stop all motors 
case ' ' ' emergency stop 
push RMTR_FWD + LMTR_FWD' first, release the relays 
gosub set_direction 
gosub all_ stop 'now change the PWM pattern 
print "All stopped, sir!" 
end case 

case '8' 
push RMTR_FWD + LMTR_FWD 
gosub set_ direction 
print "Forward, aye!" 
end case 

case '2' 
push RMTR_REV + LMTR_REV 
gosub set_ direction 
print "Reverse, aye!" 
end case 

case '6' 
push RMTR_REV + LMTR_FWD 
gosub set_ direction 
print "Hard a-starboard, aye!" 
end case 

case '4' 
push RMTR_FWD + LMTR_REV 
gosub set_direction 
print "Hard a-port, aye!" 
endcase 

'go forward 

' go backward 

' tum hard right 

' tum hard left 

case '+' ' increase speed 
if topspeed = '9' ' if already at top speed .. . 

print "Sorry, Captain, but she canna give no morel" 
else 

topspeed = topspeed + 1 
print "Speed now up to warp "; 
outch topspeed 
print 
gosub set_topspeed 

endlf 
endcase 

case'-' 'decrease speed 
if topspeed = '1' ' if already at low speed ... 

print "Sorry, Captain, but we are already at warp 1 !" 
else 

topspeed = topspeed - 1 
print "Speed now down to warp"; 
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any time is controlled by one of two events, either a 
character arriving on the serial port (SCI) or a value 
appearing on AiD port 3, pin PE3. 

The code first uses the INKEY$0 function to test 
for an incoming character. If no character arrived, the 
code then executes the READ JOYSTICK subroutine 
to see if a button on BYRD's leash has been pressed. 

The READ_JOYSTICK routine samples the joy­
stick port and tests the value read. It then converts 
this value into one of six characters, simulating the 
arrival of steering and motor control characters. Note 
that one character, null or $0, signifies that no button 
was pressed. 

This routine also uses the variable lAST KEY to 
record a key press. This means that the joystick but­
tons act as latching switches; press one, and the code 
remembers it as pressed until you press another. 

The character saved in variable KEY, regardless 
of its source, acts as a selector in a large SELECT 

outch topspeed 
print 
gosub set_topspeed 

endif 
endcase 

... ROBOTICS ... RO 
structure. A value of $0, which signifies that no com­
mand was issued, is ignored. The program recognizes 
commands fo r stop , right turn, left t urn , forward , 
reverse , and speed control. It also supports com­
mands for controlling BYRD's power control port, one 
line of which activates the video camera and video RF 
transmitter. 

The code inside the SELECT structure executes 
the desired command, then prints a whimsical confir­
mation back to the serial port. In the cold light of reali­
ty, the link between a motorized beer cooler and the 
starship Enterprise seems tenuous, but the messages 
always get a chuckle at the SRS meetings. 

Note that some commands must modify the value 
in the 1/0 latch. Since the latch can be changed in the 
RTI code as well , the main code must protect the value 
in lATCH_RAM while using it. It does this by turning 
interrupts off, reading or writing the LATCH_RAM 
value, then turning the interrupts back on. 

case 'v' 
case 'V' 
interrupts off 

' tum camera on/off? 
1 both cases work 

iobase equ $1000 
porte equ $0a 
baud equ $2b 
sccr2 equ $2d 
scdr equ $2f 
scsrequ $2e 

temp= latch_ram xor VIDEO_ON 
latch_ram = temp 
pokeb latch, temp 
interrupts on 

' protect the latch 
' switch the bit 
' save in ram copy 
' now send to 1/0 
' ready to go 

latch equ $4000 

.. 

This concept holds anytime your mainline code 
and your interrupt code must access the same vari­
able or port. Your mainline code must ensure that the 
interrupt code can't muck with the variable or port at 
the same time the mainline code accesses it, or you'll 
end up with some very nasty bugs to shoot. 

One command is of paramount importance. The 
tilde character ('-') forces a return to 811 bug . The 
command works by using a PEEKO function to find 
the address of 811 BUG, then doing a GOSUB to that 
address. This lets me abandon the current version of 
BYRD's software and prepare to load another via the 
RF modem. Without the tilde command, I'd have to go 
find BYRD and press the reset switch to set-up the 
next download. 

This completes my discussion of BYRD. You will 
probably see BYRD mentioned again in future 
columns; I'm having a lot of fun with my big remote 
'bot. Think I'll go add a strobe and siren . . . NV 

i/o regs start here 

special output port 

if temp and VIDEO_ON = 0 
print "Main viewer off, sir!" 

else 

* Define the stack address and a few vital RAM locations. 

print "Main viewer on, sir!" 
end if 
end case 

case 'z' 
case 'Z' 
interrupts off 
temp= latch_ram xor DEV2_0N 
latch_ram =temp 
pokeb latch, temp 
interrupts on 
if temp and DEV2_0N = 0 

print "Device 2 off, sir!" 
else 

print "Device 2 on, sir!" 
end if 
endcase 

case 'r' 
case 'R' 
temp = peek( PAN_ TOC) 
if temp <* PAN_MAXR 
temp =temp + PAN_INC 
end if 
poke PAN_ TOC, temp 
end case 

case 'I' 
case 'L' 
temp = peek( PAN_ TOC) 
if temp >* PAN_MAXL 

temp = temp - PAN_INC 
end if 
poke PAN_ TOC, temp 
end case 

case 'c' 
case ·c· 
poke PAN_ TOC, $f500 
end case 

end select 
if key<> 0 

mwait = MORE_DELAY 
end if 

loop 

' tum device #2 on/off? 
I both cases work 
' protect the latch 
I switch the bit 
' save in ram copy 
' now send to 1/0 
' ready to go 

' servo to right 
' do both cases 
' get current servo position 
' if room to go ... 

I servo to left 
' do both cases 
' get current servo position 
' if room to go ... 

' servo to center 
' do both cases 

=========================="'============= 811 bug.asc .. 
• 811bug EEPROM-based S191oader for the 68hc811e2 MCU 
• 
• This program accepts S1-S9 records from the SCI and stores them at 
* the proper addresses in memory. It also accepts a minimum number of 
* commands from the serial port, to allow the user to execute the 
* downloaded commands from a comm program. 
* 

* 
* Declare a few 1/0 register addresses 
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.. 
* This program configures the low-area RAM ($00 - $ff) as follows: 
* 
* $ff + + <-Top of low-area RAM 
* I 811bug variables reside here. 
• ramvecs + + <- Top of RAM vector area 
* + $3c I These addrs are targets of the 811 bug 
* 

I vectors; see fdbs at $ffc0 below. 
• 
* ramvecs + <- Bottom of RAM vector area 
• stkbeg + + <-Top of 811bug stack area .. 

I I 
The stack grows downward from here. 
Reserve at least $10 bytes for stack. 

* $9f + + User program may use rest of low RAM. 

• $00 + + <- Bottom of low-area RAM 
* 

stkbeg equ $af top of stack 

ramvecs equ stkbeg+1 jump vectors (takes $3c bytes) 

vars equ ramvecs+$3c addr of variables 
knt equ vars+O byte variable 
addr equ vars+1 word variable 
chk equ vars+3 byte variable 
xqtaddr equ vars+4 word variable 
flag9 equ vars+6 byte variable 

• Start of 811 bug code. 
• 
• The '811e2 should be configured to have EEPROM from $f800 to $ffff. 
• This puts the vector addresses in EEPROM, so 811 bug is always present 
* 

org $f800 start of code 

* 
* Following power-up or reset, 811bug checks the state of portE, bit 7. 
* If that bit is high, control passes to the main loop in 811 bug. If 
" that bit is low, control automatically jumps to address $8000. . 
• The jump to $8000 is blind; no check is made to ensure that code actually 
• exists there. This leaves plenty of time for the code at $8000 to alter 
• the time-sensitive 1/0 registers, if needed. 
* 

start 
clra special for my 'hc11 board 
staa latch must clear output port always! 

Ida a porte+iobase read digital port 
bpi main if bit 7 is high ... 

xxqt 
jmp $8000 force start of user's prog 



* 
*This is the main entry point to 811bug. Each time control reaches 
• this point, the code reset the stack pointer and the SCI, then reloads 
• the low-RAM vectors. It also loads the 811 bug variable xqtaddr with 
*the address found in the reset vector at $fffe. This effectively makes 
: 811 bug the default program for use with the 'x' command. 

* This code then prints out a simple hello message. 
* 

main 
clra special for my 'hc11 board 
staa latch must clear output port always! 

ldx #iobase point to ilo 
Ids #stkbeg always reset stack 
Ida a #$30 set baud = 9600 
staa baud,x 
ldaa #$0c tum on sci 
staa sccr2,x 
jsr setvecs setup vectors 
ldd $fffe get start of 811 bug 
std xqtaddr use as default S9 addr 
ldy #hello point to string 
jsr prints print it 

• 
* This is the main loop for accepting input from the host and processing 
* commands. Commands are determined by the first letter following a CR. 
* LFs are always ignored when 811bug is looking for a command. 
* 
* Legal 811 bug commands are: 
* 
*S 
* 
* 
*x 
• 
* 
*X 

*j 
* 
* 
* 
* 

loop 

loop1 

marks the start of an S 19 object record. The entire line is 
treated as an S19 record, and is parsed and loaded into memory. 

transfers control to the last legal execution address, as passed 
in the most recent S9 record, or as set by the j command below. 

transfers control to $8000, regardless of any S19 object records 
previously sent. 

assigns a jump address for use with a subsequent 'x' command as above. 
The j must be followed immediately by a four-digit hex address, followed 
immediately by a CR. The input cannot contain backspaces or other 
cursor control characters, and it cannot contain embedded spaces or 
tabs. 

Ids #stkbeg always reset stack 
ldx #iobase always point to ilo 
jsr crlf make it pretty 

jsr getche get first char 
cmpa #$0a LF? 
beq loop1 always ignore 
cmpa #'S' load S 19 record? 
beq loads19 if so, do it 
cmpa #'x' execute prog? 
beq xqt branch if so 
cmpa #'X' iexecute at $8000? 
beq xxqt branch if so 
cmpa #'j' set jump addr? 
beq jmp branch if so 
cmpa #$0d empty line? 
beq loop if so, ignore it 

* This code eats all incoming characters until a CR is detected. It then 
* displays a '?' as an error indicator, then returns to the top of the 
* loop for the next command. 
* 

eaterr 
bsr eatline error, waste the line 

error 
Ida a #'?' get error flag 
jsr outch send it 
bra loop and leave 

* 
* eatline -eat all characters, without echo, until a CR . 
* This routine absorbs all incoming characters until a CR is reached. 
* This effectively ignores all text after an error has been detected. 
* 

eatline 
jsr getch grab a char (no echo) 
cmpa #$0d wait forCR 
beq eatlx loop until hit it 
jsr outch echo char 
bra eat line do some more 

eatlx 
rts 

* 
* xqt - process the 'x' command 
* 
* This routine jumps to the address stored in 811 bug variable xqtaddr. 
* 

xqt 
ldy 
jmp 

xqtaddr 
O,y 

* jmp - process the T command 
* 

get execution addr 
and do it 

* This routine collects a four-digit hex address and a terminating CR. 
* It then stores the address into the 811 bug variable xqtaddr, for use 
* with a later 'x' command. 
* 

jmp 
jsr 
staa 
jsr 
staa 
jsr 
cmpa 
bne 
ldd 
std 
bra 

byte 
addr 
byte 
addr+1 
getch 
#$0d 
eaterr 
addr 
xqtaddr 
loop 

get MSB 
save it 
get LSB 
save it 
get last char 
better be cr 
oops, that's bad 
OK, get real addr 
and save it 
do another one 

* loads19- process an S19 record 
* 
* This routine reads the rest of an S-record, processing the characters 
* as needed. 
* 
* This routine supports the following S-records: 
* 
* so header record; ignored by 811bug. 
* 
* S1 16-bit data record ; 811 bug stores data into assigned addresses. 
* 
* S9 execution record; 811 bug records the execution address in 811 bug 
* variable xqtaddr for later use with the 'x' command. 
* 
* This routine automatically calculates and tests the checksum for each 
* record. Illegal records and any record with a bad checksum are flagged 
* to the user with an error indication. 
* 
*NOTE: 811bug does not currently verify that data written to a memory 
* address actually got there. 
* 

loads19 
clr flag9 assume S1 record 
jsr getche grab next char 
cmpa #'0' SO record? 
bne loads1 branch if not 

loadsO 
jsr eatline waste whole line 
bra loop get next line 

loads1 
cmpa #'9' S9 record? 
bne loads2 no, try next one 
inc flag9 show S9 record 
bra loads4 continue processing 

loads2 
cmpa #'1 ' S1 record? 
bne eaterr if not, error 

loads4 
jsr byte get byte count 
staa knt save for now 
dec knt count this byte 
staa chk start checksum 
jsr byte get MSB of addr 
staa addr save addr 
add a chk add to checksum 
staa chk save it back 
dec knt count this byte 
jsr byte get LSB of addr 
staa addr+1 save addr 
add a chk add to checksum 
staa chk save it back 
ldy addr get addr 
dec knt count this byte 

loads3 
beq I oads5 ifO, all done 
jsr byte get data byte 
staa O,y write to addr 
iny point to next addr 
add a chk add to checksum 
staa chk save it back 
dec knt count this byte 
bra loads3 go test knt 

loads5 
jsr byte get checksum 
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* Jf this routine a.etects an illegal {non..tll;lx) character, It autpmaticallf ·· 
*jumps to eaten; to handle the error condition . •.•. · · · 
f{ . .. 

:.:: 

. ::: ·~ 
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bra outch 

-~= . . . 

* crlf- send a CR/LF sequence to the SCI 
* 

, cdf 

.. 

* 

' ldaa 
bsr 
ldaa 
bra 

tst 
bpi 
staa 
rts 

#$0d 
Ot.Jtch 
#$0a 
outch 

scsr,x 
outch 
scdr,x .. 

·· getcr 
send it 
get If 
~nd it, then.exit 
~-::;, . : ~·· )~\ 

* prints - print a string to the SCI 
'ft: ,.·,< "' 

.. 
. ;; 

prints 
Ida a O,y 
beq printsx 
bsr oytch 
iny 
bra prints 

printsx 
rts 

.. 

"This routine , .. .v,:.ru.lrit.><'' '"'"'~'~ .•~•vtv• .. n•··'' 
" This tneans tha1f$11lb~ieque1ititin"""'"0',.., 
" vector to 81 
* way tO save a n trl:.~v~:.~v 

* 
setve~ ·.·· 

pshx 
ldx 

setv1 

hello 

•;, ldaa 
·.·. staa 

inx 
ldd 
std 

' lnx 
·inx 
cpx 
bne 
pulx 
rts 

.... fpb 
·· ·fcc 

feb 

,::- : org 

fdb 
fdb 
fdb 
fd,b 

~. fdb 
fdb 

., fdb 
.•. fdb 

fdb 
····· tdb 

fdb .... db 
fdb 
'fdb 
fdb 
fdb 
fdb 
fdb :::::;:; 
fdb 
fdb 

fdb 

:!7·7 
#start 

....... O:r ~r 

#camvecs+$3c 
setv1 

Aramvecs+$00 
famvecs+$03 
tamvecs+$06 
ramvecs+$09 
ramvecs+$0c 
ramvecs+$Of 
ramvecs+$12 
ramvecs+$15 
ramvec;§+$18 
ramvecs+$1b 
ramvecs+$1e 
ramvecs+$21 
ramvecs+$24 
ramvecs+$27 
ramvecs+$2a 
ramvecs+$2d 
ramvecs+$30 

c start _,. ... 
~it 

start J. 
' ramvees+$39 



I #70 COMPUTER EQUIPMENT WANTED cont. 

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. 
Call 1-800-4-MEMORY now! Voice/FAX. 

TEAM AMERICA'S "PERIPHERAL BARGAINS" 

WANTED: MEMORY working or not. 
Network cards by IBM, 3 com. Madge and 
others. Computers and parts made by 
IBM, Compaq, Apple Sun, Novell software. 
Send your list to: Fax, 904-947-4865. 
Internet: Mark@bcp.mhs.compuserve.com 
or Phone, Mark@ 904-947-4800. 

MEMORY WANTED: On or off boards, 
working or non-working, used and new. 
Call for a bid. 603-672-0218. 

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. 

WANTED: SERVICE manual on Toshiba 
T1 OOOXE computer with board schematics 
and programming info. on the Micro Fazer 
II Printer Interface by QuadRam. 610-853-
3916. 

CONTROLLER CARDS: 
• SCSI 8bit TM850 FUTURE D $30 
• SCSI 8bit T1 00/w/CD ROM sw $20 
•IDE 1/0 s/p- game 16bit $15 
•IDE 16 bit DT3767A 16bit HD only $4 
• ALL 8 bit WD1 004-27X $25 
• ALL 16bit Seagate ST22R HD/FD $20 
• ALL 16bitAdaptec 2372C HD/FD $15 
• MFM 8bit ST11 M to 80MB $20 
• MFM 16bit ST21M HD/FD $15 
• MFM 16bit Everex EV349 HD/FD $35 
• ESDI16 bit WD1007WA2 HD/FD $40 
• ESDI16 bit FASTOR 721 HD/FD $40 

PRINTED MOUSE PADS $1.00 

Y.IS.A . 

CARDS: 
• MEMORY CARD16 bit 2MB EXP $45 

HARD DRIVES: r 
• 20 MB MINI 8425 MFM 3.5 ' $49 

• MEMORY CARD 16 bit 8 simm slots $15 • 40MB IDE CONNER CP3044 $75 

• VGA 8 bit 256 K $25 
• CGA 8 bit $10 
• MODEM 2400 INT or EXT $10/$15 
• MODEM 9600 EXTERNAL $20 
• MODEM/FAX 1441NTERNAL $55 
• SOUND CARD Microsoft 16 bit $40 

stereo, speakers, HP, mic. 
MOTHERBOARDS 
• 486DX 50 VLB $145 W/CPU 
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 

14" SVGA MONITOR 
1028X768 .28 DP NI 

$215.00 4YR WARRANTY 

• 40MB WD40 SCSI $50 
• 210MB QUANT PR0210 IDE $125 
• 212MB LXT 213SY SCSI3.5 $100 
• 540MB MAXTOR 7540 IDE 3.5 $185 
•1 GIG 516-12 5 .. 25 FH ESDI $295 
• C D ROM DRIVE 2X IDE $75 
•CD ROM DRIVE 2X W/SOUNDCARD & 

LABTECH SPEAKERS $125 
MORE TERRIFIC VALUES 
• Minitower Case BEIGE W/250W PS $45 
• XT/AT Case w/o PS $10 
• Cable Sets, HD, MFM, ALL or ESDI $3 
•Adapter Kits 3-1/2 to 5-1/4HD or FD $5 
• 101 Key Board AT/ XTSwitchable $19 
• MOUSE 3 button black/beige $7 
• Disk file boxes 30 Ct. & 80 Ct. $4 & $6 
• LARGE ASSORTMENT OF SOFTWARE 

AND CD ROM TITLES $1 TO $30 
90 DAY WARRANTY- ALL PRODUCTS 

FOR A COPY OF OUR LATEST INVENTORY 
USE "FAX ON DEMAND" DIAL 818-787-2139 

CALL FROM YOUR FAX MACHINE 24HRS 

Call: 818 787-1920 Fax: 818-787-9118 16104 Covello Street Van Nu s CA 91406 

TEST EQUIPMENT 
80 

B&K, CB 1 040 signal generator, like new 
with original box, owners, and service 
manual, $225. G&G Communications, 
716-768-8151. 

SPECTRUM ANALYZERS: Tek 7L 13 
spectrum analyzer plug-in, 1KHz-
1800MHz, 30Hz resolution bandwidth 
$1,750. Tek 7L5/L3 spectrum analyzer, 
20Hz-5MHz, digital storage $1 ,400; with 
tracking generator $1,900. HP 3580A 
spectrum analyzer, 5Hz through 50KHz, 
1Hz resolution bandwidth, digital storage, 
adaptive sweep, tracking generator: 
$1,090 (mech), $1,590 (LED). Anritsu 
MS420B powerful spectrum/network ana­
lyzer, 1OHz through 30M Hz, 3Hz resolution 
bandwidth, digital storage, tracking gener­
ator, $2,600. All in excellent condition. All 
with warranty. Pepper Systems, 214-353-
0257. 

GIGATRONICS 840 40GHz amplified, 
leveled frequency doublers; list $22,000; 
$1,996. Guaranteed. 1-800-TO-BUY-TE, 
619-439-1345. 

DISTORTION ANALYZERS HP 334A 
$495, HP 332A $295, HP 331A $195, 
SOUND TECHNOLOGY 1700B distortion 
measurement set $895, 30-day warranty 
& manual. MasterCard & Visa accepted. 
CALL 1-800-435-1516, FAX 908-280-
0111. 

DATA LINK MONITOR CXR 801 B. 
Monitor and analyze any Async. or Synchr. 
protocol to 64 kbps FOX, RS-232C or cur­
rent loop, perform error bit tests, store all 
message traffic in memory. 5" CRT screen, 
break out box with LEOs, printer port, 
many other features. Like new, with manu­
al, $290. 415-244-9254. 

HEWLETT PACKARD 7D20, digitizer 
manual, TEK 7603, $650. 7S12 insert 
$355. Psitech Plus, 707-745-4804, Fax 
707-747-5277. 

SELL: WAVETEK 907A 7-12.4 GHz sig. 
gen., $900; Wavetek 907, 7-11 GHz sig. 
gen., $700; Wavetek 5100 2MHz synthe­
sizer, $300;Tektronix 432 25MHz storage 
scope, $450; HP 3586C, $1,200; Hekiman 
Labs HLI 3701 communications test sys­
tem, $400. Send for test equipment sales 
list. A-Comm Electronics, 7198 S. Quince 
St., Englewood, CO 80112. 303-290-8012. 

EQUIPMENT MANUALS we have 1OOO'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 . 

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

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 
NEG- PACKBELL- TT -TOSHIBA to boards O.K. 

fAMEMORY EXPERTS 
Fax: 702-293-7686 

Toll Free: 1-800-252-5959 
Write In 68 on Reader Service Card. 

Hours 
7am- 4:30pm 

P.D.T. 
M-F 

Write In 65 on Reader Service Card. 

WHITE-STAR ELECTRONICS 
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 

50 
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 

Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 

Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 
1/4" 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 

We carry most remote hand units. If you don't find the one you're looking for, 
we can locate for you. 

Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 

Call for FREE catalog. 
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OSCILLOSCOPES & ACCESSORIES 

T0100MHz 
TEK 2235 100 MHz Dual Trace Oscilloscope .... ................. ... .............. $900.00 
TEK 5440 50 MHz 4· Trace Oscilloscope System, .............. .... .............. $650.00 

w/(2)5A48, 5842 
TEK 7 A22 1 MHz High CMRR Differential Amplifier .. .......................... P-50.00 

i~~~~~ ~~M~~z~~~;.= ~:~;;;;;;p;;:ri.i.soo· ~~~;;;~· :::::: :::::: :: sl~~:gg 
ABOVE100MHz 
TEK 475 200 MHZ Duallrace Qscijloscope ............ ............................ $850.00 
TEK 485 350 MHz Dual Channel Oscilloscope ........ ........................ $1,1 00.00 
TEK 7104 1 GHz Osciloscope, ........................... .......... ........ ........... $5,000.00 

with7A29, 7A29-04, 7B10, 7B15 
TEK 7904 500 MHZ 4-slot frame .............. ........................ .. .......... .. ...... $500.00 
TEK7904. 500 MHzSystem, with 7A24, 7A26, 7B92A .................. $1,000.00 
TEK 7904 . 500 MHz System, with 7 A24, 7 A26, 7B80, 7B85 .. .... .... $1 000.00 
TEK 7A 19 600 MHz Single Channel Amp~fier ........ .............................. $175.00 
TEK 7 A24 400 MHz Dual Trace AmpHfier ............................................ ;·00 
TEK 7A26 200 MHz Dual Trace Ampifier ........................ .. ..... ............. 175.00 
TEK 7A291 GHz Single Channel Amp~fier ..... ................................... .. 50.00 
TEK 7B151 GHz Delaying Time Base .. ............................................... .00 
TEK 7880 400 MHz Delayed Time Base ............................................. 175.00 
TEK 7885 400 MHz Delta Delaying Tme Base ................................... 200.00 
TEK 7B92A 500 MHz Dual Time Base .......................... ....... ...... .......... 50.00 

STORAGE 
TEK 7834 400 MHz Storage Oscinoscope, ...................................... $1 ,250.00 

w/7A24,7A26,7BB0,7885 
TEK SC503 10 MHz Dual Trace Storage ........... .................................. $700.00 

Oscilloscope, TMSOO series 

SAMPUNG 
TEK7S11 Sampling Un~ ..................................................................... $300.00 
TEK 7T11 Sampling Sweep Un~ .......................................................... $750.00 
TEK R790317S11m1115-412GHz ................................................. $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 900 MHz 1 X/1 OX/100X FET Probe.. .................................. .00 
TEK P6205 750 MHz 10X FET Probe, .. ....... ........................................ 275.00 

forTDS/DSA/CSA/11 000 series 

CAUBRATION 
TEK CG551APITM506A Oscilloscope CaNbrator, ............. ...... ...... .. $3,500.00 

with pulse head & power module 

WAVEFORM GENERATORS 

FUNCTION 
HP 331 OA 5 MHz F~ction Generator .......................... ....... .... ...... ....... $325.00 
HP 3310B 5 MHz Function Generator, .. ..... ........................... .... ........... $425.00 

monocycle & var.phase trigger 
HP 3312A 13 MHz Function Generator, sweep, AM, FM ..................... . 
HP 8015A 50 MHZ Dual Output Pulse Generator .......... .. .................... . 
TEK 00501 Dig~al Delay & Burst Gen., for function & pulse gen's ..... . 
TEK FG502 11 MHz Function Generator, TMSOO series ........... ... ....... . 
TEK FG504 40 MHZ Function Generator, TMSOO series .............. ....... . 
TEK RG501 Ramp Generator, TMSOO series ........................ .. ............ . 
WAVETEK 148A 20 MHz Function .................................................. ... . 

Generator, AMIFMIPM modulation 
WAVETEK 188 4 MHz Sweep/Function Generator, 20Vp-p ................ $275.00 

PULSE 
HP 214B 10 MHz Pulse Generator, ................... ............................... $1 ,950.00 

50 V/50 Ohms, auto duty cycle 

~~ ::,~ ;:M~~z~~~:;:"~~·(3·;;,;·~·;;,-i~;:3.·5 ~s -ii~~;; ·;:; ·:::::::: ~g&:~ 
HP 8015A·002 50 MHz Dual Output Pulse .......................... .. .... ........... $750.00 

Generator, burst mode option 
HP 8080A/81A/82A/83A 300 MHzWord Generator .... ......................... $600.00 
HP 8080A/91A/92A/2x93A 1 GHz Dual Channel Pulse Generator ... $1 250.00 

~~::~~~~H~~~~e~!:rm.~-~~~-~-~~t(}l __ :::::::: =:~ 
HP 8082A 250 MHz Dual Output Pulse Generator ............ ............... $1 ,400.00 
PHILIPS PM5785B 125 MHz Dual Output ......................... ............. $1,100.00 

Pulse Gen., burst mode, 1 nS Tr 
TEK PG501 50 MHz Pulse Generator, TMSOO series ........................... $300.00 
TEK PG502 250 MHz Pulse Generator, Tr<1 nS, TMSOO series .......... . $700.00 
WAVETEK 801 50 MHz Pulse Generator ....... ...................................... $550.00 
HP 3325A Synthesizer I Function Generator, 1 uHz-21 MHz ........... $2,500.00 

PROGRAMMABLE 
HP 3325Ml02 Synth.IF~on Gen., ...... .......... .............................. $2,650.00 

1 uHz-21 MHz,40Vout1 uHz-1 MHz 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB .............. $2,500.00 
HP 8165A Programmable Signal Source, 1 mHz-50 MHz ............... $2,600.00 
TEK AWG5102 Alb. Waveform Gen.,20 MS/s, 12 bits, ..................... $1,400.00 

SOppm synthesis <1 MHz 
TEK AWG51 05 Arbitrary Waveform Generator, ........... .......... .......... $1,700.00 

SOMS/s, 12Ms 
TEK AWG51 05-opt02 ArbttraryWavefonn ..................................... $2,200.00 

Generator, dual chamel option 
TEK PFG5505 Programmable 12 MHz Pulse/ .................. .. .... ............. $900.00 
F~n 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 

VOLTAGE & CURRENT 

VOLTMETERS 
SOLARTRON 7150 5-112 digit Multimeter, GPIB ............ ..................... $450.00 

CALIBRATION 
FLUKE 3328/AF DC Voltage Calibrator, ........ ...................•.................. $675.00 

0-1111 v, 0.50 rnA, 7 decades · 
FLUKE 343A DC VoHage Calibrator, .. ....... .. ..................................... $1,375.00 

0-11 00 V, 7 decades, 20 ppm ace. 
FLUKE 515A Portable Calibrator, DC/AC/Ohms, ............................. $1,700.00 

line & battery power 
HP 11049AACThermaiConverter, 3V, 20Hz·1 00 MHz ................. .. .. $175.00 

VOLTAGE SOURCES 
HP 6114A Precision Dual Range Power Supply, 20V 2 A /40V 1 A .... $875.00 
HP 6115A Precision Dual Range Power Supply, .. .............................. .. $875.00 

50V O.BA /1 OOV 0.4A 

CURRENT METERS & SOURCES 
DRANETZ656A/(3)TR2019A Current Demand ............................. $5,000.00 

Analyzer, w/(3) current probes 300A max. 
HP 6177C DC Current Source, to 50V, 500mA .................................... ~.00 
HP6181CDCCurrentSource,to100V,250mA ........ .................. ...... 75.00 
HP 6186C DC Current Source, to 300V, 100mA ............ ...................... 50.00 
KEITHLEY 225 Current Source, ...... ...........................................•........ 50.00 

1 nA-99.9 rnA, 1 0-1 00 V compliance 
KEITHLEY 414A Picoammeter, 0.1 nA-10 rnA ..................................... $325.00 

~~~T~ii~~~~~~~':,~ p;;;d-~i~~ -c;~·;;~~i ·s;;;;~~-,-·;s~soo· A",:;;;, ~S6sgg:gg 
TEK CT-5 High Curren !Transformer for P6021/A6302, to 1 OOOA ......... $650.00 
VALHALLA 2575A ACIDC Active ....... ................ ................... .......... $1,000.00 

Current Shunt, 20 mA-1 00 A, DC-10 kHz 

IMPEDANCE & COMPONENT TEST 

L.C.R. 
BOONTON 62AD 1 MHZ Inductance Meter, 2·2000 uH ....................... $700.00 
E.S.I. 296V 4-1/2 Digit LCR Bridge, 120Hz & 1kHz ....... ..................... $850.00 
HP 4261A3-112 digit LCR Meter, 120Hz/1kHz ................... ............ $1,100.00 
HP 4262A-003,004 3·112 dig~ LCR Meter, .................. .................... $2,000.00 

120 Hz/1 kHz/10kHz, HPIB 
HP 4271B·101/16022A 1 MHz LCR Meter, ........................................ $900.00 

10pF·10 nF/1·1000uH, HPIB,wlfixture 
HP 4275A Multi-Frequency LCR Meter, 10 kHz-1 0 MHz .................. $6,250.00 

STANDARDS 
E.S.I. R5-925 9-Decade Resistor, 0.01 ohm-1.2 Megohm ............... $1 600.00 
E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-100 Klstep ....... $100.00 
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire ...... $2 750.00 
GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy ............ $150.00 
GR 14135-0ecade Precision Capacitor, 0·1 .1110uF, 1 pF res. ....... $1 675.00 
GR 1432-N 5-0ecade Resistor, to 11 ,111 ohms, 0.1 ohm res ............... ml75.00 
GR 1432-U 4-Decade Resistor, 0.111 .10 ohms, 0.01 ohm resolution ... 175.00 
GR 1433-X 6-0ecade Resistor, to 111,111.0ohms, 0.1 ohm res......... .. 550.00 
GR 1434-G 7 -Decade Resistor, 0-1 ,111,111.0 ohms, 0.1 ohm res. ....... .00 

HI & LO RESISTANCE 
GR 1666 DC Resistance Bridge, 1 micr<H>hm - 100 kilohms ........... .... $750.00 
HP 4328A.001 Milliohmeter, 0.001-100 ohms l.s. , battery option ..... $1 350.00 
VALHALLA 415(}-ATC 4-112 digit. ............... ..................................... $1 :000.00 

Ohmmeter, 20 milliohms-2 kilohms, 4-wire 

CURVE TRACERS 
TEK 576 Curve Tracer, with standard test fixture ............................. ~2,350.00 
TEK 57701/177 Storage Curve Tracer, with standard test fixture ..... 2,250.00 
TEK 57702/177 Curve Tracer, with standard test fixture .................. "1...!~·00 
TEK 7CT1 N Curve Tracer, to O.SW, 7000 series .................................. :t>'fW.00 

T.D.R. 
TEK 1503-opt.04Time Domain Reftectorneter, .......... ..................... $2,000.00 

0·50,000 feet,chart recorder 

POWER SUPPLIES 

SINGLE OUTPUT 
HP 6023A Autoranging Power Supply, to 20V /30 A/240Watts ..... $1,000.00 
HP6031AAutorangingSupply, to 20V /120A/1000Wmax., HPIB $2 000.00 
HP 6201 B 20 Vat 1.5A CV/CC Power Supply ........................... .......... $200.00 
HP 62078 160 Vat 200 rnA CV/CC Power Supply .................... .......... ~-00 
HP 6228B Duai50V at 1 A CV/CC Power Supply, tracking ................. .00 
HP 62608-027 1 OV at 100A CVICC Power Supply ........................ ...... 75.00 
HP 6261 B-<l27 20 Vat 50 A CV/CC Power Supply ... .... ....... ..... ..... ... ... 75.00 
HP 62638 20Vat 10 A CV/CC Power Supply .......... ............... ... ... ...... .00 
HP6266B40Vat5ACV/CCPowerSupply ...................................... ~.00 
HP6267B40Vat 10ACV/CC Power Supply....... ............. ............ ..... .00 
HP 6268B 40V at 30 A CV/CC Power Supply ..................................... .00 
HP 6299A 100 Vat 750 rnA CV/CC Power Supply ... ........................ ... 250.00 
HP 6384A 4.0.5.5 Vat 8 A CV/CL Power Supply ....... .......... ................ 175.00 
HP6439B60Vat 15 ACV/CC Power Supply..................................... 50.00 
KEITHLEY 240A HV Power Supply, ................................ .......... ........... 250.00 

0.1200V, 0.10 rnA, CVICL 
SORENSON OCR 11 0.45T 11 OV at 45 A CV/CC Power Supply ..... $2,200.00 
SORENSON DCA 300-6B 300 Vat ..... ........................................... $1,000.00 

6 A CV/CC Power Supply; 120 VAC line 
SORENSON DCA 30Q-8A 300V at 8 A CV/CC ........ .......... .... ............ $950.00 

Power Supply, 2081230VAC line 

Write In 219 on Reader Service Card. 

SORENSON SAL 60.8 60V at SA CV/CC .. ................ .............. ......... $950.00 
Power Supply, low noise 

TEK PS501-1 Power Supply, 0·20V, 2 mV res., ........................ ....... ... $175.00 
400 rnA, TMSOO series 

MULTIPLE OUTPUT 
HP 6227B Dual25 Vat 2 A CV/CC Power Supply, tracking ................. $650.00 
HP 6253A Dual Output 20 V 3 A CVICC Power Supply ........................ $500.00 
HP6255ADuaiOutput40V 1.5ACV/CC Power Supply ............ ......... $500.00 

MISCELLANEOUS 
HP 5950 t A HPIB Isolated DAC/Power Supply Programmer ................ =75.00 
HP 6824A Bopolar Power Supply/Amplifier, to 50V, 1 A ................. ...... .00 
HP 6827A Bipolar Power Supply/Amplifier, to 1 OOV, 500 rnA .............. .00 
KEPCO BOP-100.4M 100V, 4 A Four .. ...... ..... ....................... .... .... $1,000.00 

Quadrant Bipolar Supply I Amplifier 
KEPCO BOP-36-5M Bipolar 0p Amp/Power Supply, to 36 V, 5 A ......... $550.00 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
HP 5314A 100 MHz/1 oo nS Universal Counter ... ..... ............... ............ . =5.00 
HP 5315A 100 MHz/1 00 nS Reciprocal Counter, high res. audio ......... 50.00 
HP 5315A·001100 MHz/100 nS Universal Counter, TCXO reference. . .00 
HP 5316A-<l03100MHz/100nS ................................................... .. $1,000.00 

Universal Counter, HPIB, 1.0 GHz C-<:han. 
HP 5335A 200 MHz Universal/ Statistical Counter .......................... $1,500.00 
HP 53708-001 100 MHz Univ. Time lnl Counter, ........................... . $2,250.00 

20 pS single shot,OCXO 
HP E1420A-Q1 0,030 VXI card 200 MHz/2 nS .................................... $900.00 

Univ. Counter,TCXO& 2.5 GHz C·ch 
PHILIPS PM6654/056 120 MHz/2 nS .. .... ................................ ............ $950.00 

Programmable High Res. Counter, OCXO,GPIB 
TEK 7015 225 MHz Universal Countermmer, 7000 series .................. $275.00 
TEK DC5004 Programmable 100 MHz/1 OOnS ........... ......................... $475.00 

Counter/Timer, TMSOOO series 
TEK DC5009-opl01 Programmable ................................................... $750.00 

135 MHz Univ. Countermmer, TCXO, TMSOOO 
TEK DC501 0 350 MHz/3.125 nS Univ. Counter, TMSOOO series ...... $1 200.00 
TEK DC503A 125 MHz Universal Countermmer, TMSOO series .......... $500.00 
TEK DC509135 MHZ High Resolution ............................................ ... $700.00 

Universal Countermmer, TM500 
TEK DC510 350 MHz/3.125 nS Universal Counter, TMSOO series ....... $900.00 

FREQUENCY COUNTERS 
FLUKE 7220A-opl1111.3 GHz ............................................................ $650.00 

Communications Counter, TCXO option 
HP 5305B/53008.0011 .3GHzCounter .... .......................... ................ $450.00 

Package w/TCXO ref., high res. audio 
HP 5340A.001 ,011 18 GHz Frequency Counter, ................... ... ....... $1,900.00 

OCXO reference, HPIB 
HP 5340A-<l05,011 23 GHz Frequency Counter, HPIB .... ................. $2,000.00 
HP 5342A 18 GHz Frequency Counter ............................................ $2,350.00 
HP 5342A-001 ,011 18 GHz Frequency Counter, OCXO, HPIB ........ $2 750.00 
HP5342A-003,01118GHzFreq.Counter, ........... ................. .......... $2>50.00 

+22 dBm,-20 dBm dynamic range,HPIB 
HP 5342A·01 ,04,05, 11 24 GHz Frequency .............. ..................... .. $3,900.00 

Counter, OCXO, DAC, and HPIB 
HP 5345N5355N5356A·06 Pulse/CW Frequency .......................... $3,500.00 

Counter, 0.4·18.0 GHz, HPIB 
HP 5361 A-006 20 GHz Pulsed/CW Frequency Counter, ...... ............ $6,750.00 

10 Watt protection 
HP 5382A 225 MHz Frequency Counter .............................................. $200.00 
SYSTRON-DONNER 6054B 24 GHz Frequency Counter ............... $1,875.00 
SYSTRON-DONNER 6245A-opt.1218 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 

STANDARDS 
HP 5087 A-031 Distribution Amp., ............ ........................................ $1,800.00 

0.1/1 .015.0 MHzx 4channels each 
HP 5359A Time Synthesizer, pulse .................................................. $2,000.00 

width 5 n5-160 mS,jitter<200pS 

AUDIO & BASEBAND 

SPECTRUM ANALyzERS 
HP 3581AWave Analyzer, 15Hz-50 kHz ........ ... .................................. $850.00 
HP 3582A Dual Channel FFT Spectrum Analyzer, 25.6 kHz, HPIB .. $2,500.00 
HP 3586C Selective level Meter, 50 Hz-32.5 MHz, 50 & 75 ohms ... $1 200.00 
HP 8556A LF Section, 20Hz-300kHz ......................................... ... ..... $500.00 

DISTORTION ANALyzERS 
HP 334A Distortion Analyzer, 5Hz-600kHz, -60 dB, auto nulling ......... $550.00 
HP 339A Distortion Analyzer, buiH~n low distortion osc .................... $2,400.00 
HP 8903A Audio Analyzer, 20 Hz-1 00 kHz; THO, SINAD, SIN ......... $2,750.00 
TEK DA4084 Programmable Dist<Y.tion Analyzer, ........................... $1,500.00 

0.0025% THO, w/lrame 

RMSVOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz ...... $700.00 
HP 3400A RMS Voltmeter, 10 Hz-1 0 MHz ........................................... $250.00 
HP 400FL AC Voltmeter, 1 00 uV-300 V f.s., 20 Hz-4 MHz ............... .... . $200.00 

OSCILLATORS 
HP 2040 Oscilator, 5 Hz-1 .2 MHz, 5 VRMS, so dB step anenuator ... . mg·oo 
HP 209A Sine/Square Wave Generator, 4 Hz-2 MHz, 5 VRMS max. .. . 25.00 
HP652ATestOscilator, 10Hz-10 MHz ............................................... .00 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS • 
ROCKLAND5100Synthesizer, 1 mHz-1.999999999MHz .... .... ........... $400.00 
TEK SG502 Sine/Square Osc. , ... ................. .. ...................... ......... ...... $350.00 

5Hz-500kHz, 70 dB step atten. ,TM500 
TEK SG505-opt.01 Low Distortion Osc., ............... : ........................ .. $1 ,000.00 

10 Hz-1 00 kHz, IMD test 

MISCELLANEOUS 
HP 3575A-002 Phase-Gain Meter, 1 Hz-13 MHz, dual display .... ......... $900.00 
KROHN·HITE 3202 Dual High-Pass/Low-Pass ................................... $600.00 

Filter, 20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HP/LP 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 

SPECTRUM ANALrzERS 
EATON/AILTECH NM-17127A Measurement ..... ..................... ........ $3,250.00 

Receiver, 10 kHz-30 MHz, 0.1/1/10/50 kHz BW 
HP 11970AWR28 Harmonic Mixer, 26.5-40 GHz ....... .... .... ... ..... ..... ~' 100.00 
HP 11970KWR42 Harmoni~ Mi_xer, 18.D-26.5 GHz ..... ............. ....... 1,100.00 
HP 119700WR22 HarmoniC M1xer, 33-50 GHz ............................. .. 1,400.00 
HP 11970UWR19 Harmonic Mixer, 40-60 GHz ............................... 1,400.00 
HP 11971AWR28 Harmonic Mixer, 26.5-40.0 GHz, for 8569B ........ 1,100.00 
HP 11971 KWR42 Harmonic Mixer, 18.D-26.5 GHz, for 85698 ........ 1,100.00 
HP 5371 A Modulation Domain Analyzer, 125 mHz-500 MHz .. ......... ~900.00 
HP 8406A Comb Generator, 1/ 10/100 MHz increments, to 5 GHz ....... .00 
HP 8443A Track!ng Generator, for 8553B, LED display ........................ 700.00 
HP 8444A Track1ng Generator, 0.1-1300 MHz, for 8554B .................... .00 
HP 8444A-059Tracklng Generator, .. .............. ....... .......................... $1,500.00 

0.5-1500 MHz, for 8554,8568,etc. 
HP 84458 Preselector, 1.6-18.0 GHz, for HP 8555A ............. ......... .. .... ~-00 
HP 8552B IF Section .... ... ....... .. ........... ................................................ 750.00 
HP 8553B RF Sect1on, 1 kHz-11 0 MHz ................. ............................... .00 
HP 8554B RF Section , 0.1-1250 MHZ ......... .......... ................. .............. .00 
HP 8554BI8552BI141T Spectn.m Analyzer, ................. ... ....... .... ..... $2,000.00 

100kHz-1250MHz, 100Hz resolution 
HP 8555A RF Section , O.Q1 -18 GHz ................................................... $950.00 
HP 8555A/8552B/141T Spectrum Analyzer ...................................... $2,250.00 

System, 10MHz-18GHz, 100Hz res. 
HP 8555AI8552BI84451141 As abolie, .. .......... ............................ .... $3,000.00 

w/1 .6-18 GHz Preselector, opt003 freq.display 
HP 8558BI181TR Spectrum Analyzer, 0.1-1500 MHZ, .................... $2,250.00 

1 kHz res., w/display 
HP8559A/853A.001 SpectrumAn.,0.01-21 GHz, .......... ...... ........ ... $6,000.00 

1 kHz res. , rackmount display 
TEK 496P Spectrum Analyzer, 10 kHz-1.8 GHz, .............................. $5,500.00 

30Hz res., GPIB 
TEK 7L 1217613 Spectrum An. , ............... .................... .......... .... ....... $1,875.00 

100 kHz-1.8 GHz, 300 Hz min.res.,w/display 
TEK 7L 1817603 Spectrum Analyzer, .......... ..... ................................. $3,400.00 

1.5-18.0 GHz, 30Hz res., w/display 
TEK TR503Tracking Generator, 0. 1·1800 MHZ, lor 49214/5/6 ......... $1 ,750.00 

NEnWORKANALrzERS 
HP 11590A Bias Network, 1.D-12.4 GHz, N(flf) ....... .............. ............... $375.00 
HP 11590A-001 BtasNetwork, 1.D-18.0GHz, APC7 ............................ $450.00 
HP 116658 Modulator, 0.15-18.0 GHz, for use with 87551&7 ............... $375.00 
HP 8407 A/8412AI8601 A Network Analyzer, ............... ,.,. ... ... .... ... .... $1 ,250.00 

100 kHz-110 MHz, with sweep generator 
HP 85021A Directional Bridge, 0.01-18.0 GHz, ...................... .. ........ $1 ,200.00 

APC7, for 875516/7 
HP 85027E Directional Bridge, 10 MHz-26.5 GHz, .......................... $2,000.00 

for 8757 series 
HP 850500 APC7 Calibration Kit, for 8510 series ............................ $1,100.00 
HP 8505A-00518503A Network An., ........................... ... .................. $6,000.00 

0.5-1300 MHz, w/5-Parameter & phase lock 
HP 8755C/(3) 11664A/181T Scalar Network An. .. ... .... .. . .... ... ....... .... $1 , 750.00 

w/3detectors, 10 MHz· 18 GHz & frame 
HP 8756A/(3)11664A Scalar Network ............................................. $3,750.00 

Analyzer, w/(3) detectors, 0.01 -1 8 GHz 
NARDA 7000AI720217206 Microwave ............... .................... .. ....... $1 ,950.00 

Multimeter System: scalar analysis 0.1·18 GHz 
WILTRON 560t' 3x-7550 Scalar Network Analyzer, ....... ................... $2,000.00 

w/3 detectors, 0.01 -18.5 GHz 
WILTRON 640t'G50t'E(2)f7850(2) Network An:, ............. ................... $1,675.00 

w/1-1500 MHz source , (2) log amp, (2) det. 

SIGNAL GENERATORS 
FLUKE 6060AIAN Synthesized Signal Gen., ................................... $2,000.00 

10 kHz-520MHz,1 0Hzres,GPIB 
FLUKE 60608-488 Synth. Signal Gen., ........................................... $3,750.00 

10kHz-1050 MHz, 10Hz res., GPIB 
GIGATRONICS 60011D-18, opt06 Synthesized Source, .................. $3,000.00 

1 D-18 GHz, 1 MHz res., OCXO, GPIB 
GIGATRONICS 60510.01 -8.0, opt3 Synthesized Source, ..... ... ....... $3,000.00 

10 MHz-8 GHz, 1 kHz res., GPIB 
GIGATRONICS 875/50 Le119lled Muhiplier, ............ .... ... ........... ....... $3,500.00 

x4, 50.D-75.0 GHz output, -3 dBm 
GIGATRONICS 875186 Le~~elled Muhiplier, ..................................... $7,000.00 

26.5-40.0 & SO.D-75.0 GHz outputs 
GIGATRONICS 91 Ot'12-18,opt6, 14,16 Synthesized .................. ... .... $3,500.00 

Source/Sweeper, 12-18GHz, 1 Hzres. , OCXO 
HP 85100V Frequency Mull. , ........... ......... ....................................... $4,250.00 

1D-15 GHz in / SD-75 GHz out >OdBm 
HP 86408 Signal Generator, 0.5-512 MHz, AM, FM ........................ $1 ,500.00 
HP 86408-001 ,002,003 Signal Gen., ..................... .... ... .................. $2,750.00 

0.5-1 024 MHz, AM, FM, var. audio osc. 
HP 8654A Signal Generato r, 10-520 MHz, ........................................... $625.00 

calibrated AM & uncal. FM 
HP 8660CI86602BI86633B Synthesized Signal ........................ ...... $2,750.00 

Generator, 1-1300 MHz, AM, FM 
HP 8660C/86603A/86633B Synlh. Sig. Gen., ....................... .... ...... .. $4,500.00 

1-2600 MHz, AM, FM, digital sweep 
HP 8683B Signal Generator, 2.3-6.5 GHz, AM, WBFM, Pulse ......... $5,000.00 
HP 8684B Signal Generator, 5.4·12.5 GHz, AM, WBFM, Pulse ....... $5,000.00 

WILTRON 6742A Synthesizer/Sweep Generator, ........................... $9,000.00 
18.0-26.5 & 26.5-40.0 GHz 

SWEEP GENERATORS 
GIGATRONICS 90010.05-12, opt.3 Synthesized ........... ......... .... .... . $4,500.00 

SweepiSig. Gen., 50 MHz-12 GHz, 1 kHz res. 
HP 8350A/86290B-H08 Programmable Sweep System, ........ ......... $5,500.00 

2.D-22.0 GHz, +4 dBm lvl'd 

~~ :s60~ ~~:~~:a~~~!~-1-~-0 ~~~ ... ~~~- ~~-~~~-11~~-:::::::::: e:gg 
HP 8620C-Of1 Sweep Oscinator Frame, HPIB prograrnmat:je ............. $675.00 
HP 86220A RF Plug-in, 10-1300 MHz, + 1 0 dBm levelled .................... $800.00 
HP 86222A-002 RF Plug-in, 10-2400 MHz, 70 dB step anenuator ... $1,500.00 
HP 862228-002 RF Plug-In, 10-2400 MHz, .................. .......... ...... .. $1,750.00 

crystal marl<ers, D-70 dB atten 
HP 862308 RF Plug-in, 1.8-4.2 GHz, + 10 dBm unlevel led ......... .......... $675.00 
HP 86240A RF Plug-in, 2.D-8.4 GHz, + 16 dBm levelled ................... $1 ,000.00 
HP 86240B RF Plug-in, 2.0 -8.4 GHz, + 13 dBm levelled ................... $1~000.00 
HP 86241A-001 RF Plug-In, 3. 2-6.5 GHz, +8 dBm levelled .. ....... .. ....... .00 
HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, + 10 dBm levelled . ....... .00 
HP 86245A RF Plug-in , 5.1}-12.4 GHz, + 16 dBm levelled ................. $1~1 00.00 
HP 862500 RF Plug-in, 8.0-12.4 GHz. +10dBm external levelling .... .. 50.00 
HP 862500-001 RF Plug-in, 8.D-12.4 GHz. +10 dBm levelled ........ ..... 700.00 
HP 86260A RF Plug-in, 12.0-18.0 GHz, + 10 dBm unlevelled ........ ... ~1 ,000.00 
HP86260A-H04 RF Plug-in, 10.D-15.0 GHz, +10dBm unlevelled ... 1,100.00 
HP 86290A RF Plug-in, 2.D-18.0 GHz, +7 dBm levelled ................... 1,750.00 
HP 86290C RF Plug~n . 2.0-18.6 GHz, + 13 dBm levelled .... ...... ... ... 2=500.00 
WAVETEK 1001A Sweep Generator, 0.5-300 MHz .......... .................... 50.00 
WAVETEK 1067 Sweep Generator, 1-400 MHz, ........ ...... ....... .... ......... .00 

+10dBm, 75ohms 
WAVETEK 2002A Signal/Sweep Generator, .. .............. ........... ........ $1 ,650.00 

1-2500 MHz, +10 dBm leveHed 
WAVETEK 907 Sweep/Signal Generator, ........................................ $1,000.00 

7.D-11 .0 GHz, OdBm levelled 
WAVETEK 954 Signal/Sweep Generator,...... ...................... ............ $1,750.00 

3.7-7.6 GHz, +7dBm unlevelled 
WAVETEK 962 Sweep Generalor, 1.0-4 .0 GHz ......................... ..... $2,000.00 

markers, + 12 dBm unlvtd. 
WILT RON 6619A·003 Prog. Sweep Gen., ................... ....... ..... ... ... $1,900.00 

2.0-8.0 GHz, + 10 dBm levelled , GPIB 
WILTRON6647A-40,02SweepGen., ......................... ................ .... $6,500.00 

0.01-18.6 GHz,+ 14 dBm levelled, 70 dB anen. 

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/41-4E Analog Power Meter, ....................................... $650.00 

with 1 MHz· 18 GHz sensor 
BOONTON 42B/42A-S3 Analog Power Meter, .......... .......................... $375.00 

with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICROWAVE 47614240A ................................................. $375.00 

Power Meter& Sensor, 0.01-18 GHz, -35 to +1 0 dBm 
HP 11683A Range Calibrator, for HP 435/617/8 ................... ........ ..... .... $750.00 
HP 432AI478A Power Meter, 0.01-10 GHz, -20 to +10 dBm l.s. .... .. .... . E5.00 
HP 432A/8478B Power Meter, 0.0 1-18 GHz, -20 to+ 10 dBm f.s. ......... .00 
HP 432C Autoranging Digital Power Meter, 10 uW-1 0 mW f.s. ............ 25.00 
HP 435A/8481 A Power Meter, 10 MHz-18 GHz, -30 to +20 dBm ..... $1 ,000.00 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -1 5 to +34 dBm ........ $1,150.00 
HP 435A/8483A Power Meter, 0.1-2000 MHz, ................................ $1,000.00 

-30 to +20 dBm, 75 ohms 

~~~~~a~:::; ~=t':;··-1·~-~~~:.1.8.~~-z:.:.~~-~~-:~~-~~-:::::: ~~ ~:~ 
HP 436A-022 Digital Power Meter, HPIB option .................... ........... $'1.!'!22·00 
HPK486AWR42Thermistor Mount,18.D-26.5 GHz, ...... ........ ............ . ~.00 

for 432 series 
HP Q8486A Power Sensor, 33.0-50.0 GHz, .................. .. ................. $1 ,500.00 

WR22, for 43516/7/8 
HP R486A WR28 Thermistor Mount, ................................................... $400.00 

26.5-40.0 GHz, for 432 series 

RF MILL/VOLTMETERS 
RACAL 9303TRMS Level Meter, ............................................... ........ $875.00 

10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
AIL TECH 7616 Noise Source, 1.Q-12.4 GHz, N(m), 15 dB ENR .......... $375.00 
AILTECH 7618E Noise Source, .. ....................... ........... ..................... .. $500.00 

10MHz-18GHz,SMA(m), 15dB ENR 
AMPLIFIER RESEARCH 1W1000 Ampldter, ...................................... $650.00 

30 dB gain, 1-1 000 MHZ, 1 Watt output 
BOONTON 82AD FM/AM Modulation Meter, 1 0-1300 MHz ............. $1..1000.00 
ENI403LA Amplifier, 37 dB gain, 150 kHz-300 MHZ, 3 Watts .............. ;j>700.00 
ENI A300 Ampldier, 55 dB, 0.3-35.0 MHz, 300 Watts ....................... $3~500.00 
HP 11720A Pulse Modulator, 2-18 GHz, >80 dB on/off ratio ................ . 950.00 
HP8447A-001 OuaiAmpHfier,0.1-400 MHz .................... .................... .00 
HP 8901 B-001 ,003 Modulation Analyzer, 150 kHz-1 300 MHz .......... $9,000.00 
HP 8970A Noise Figure Meter, 10-1600 MHz, 0. 1 dB accuracy .. ..... $7,000.00 
HUGHES I 177H01 FOOOTWT Amplifier, 30 dB, ............................... $1 ,750.00 

2-4 GHz, 1 OWatts 
HUGHES 11 77H02ROOOTWT Amplifier, 30 dB, ............................... $1,750.00 

4-8 GHz, 1 OWatts 
M.P. D. LAB2-1 02D-2A Amplifier, 34 dB, 1 0-2.0 GHz, 2 Watts ........ .. $1 ,000.00 
M.P.O. LAB2-71 4-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts ............ $1..1~.00 
MARCONI TF2304 AMIFM Modulation Meter, .............. ....................... ~.00 

16-1000 MHz, FM dev.1.5-150 kHz 
MICROWAVE SEMI. CORP. MC51 12 Noise Source, ........................... $325.00 

25.5dB ENR, 1.0-12.4 GHz, N(m), +28 VDC 

COAXIAL & WAVEGUIDE 

AMERICAN NUCLEONICS AM-432 Cavity Backed ........ ....... .. .. ........... $95.00 
Spiral Antenna ,LHC, 2-1 8 GHz,TNC(f) ' NEW' 

AVANTEK 290116P3-5AmpHfier, 35 dB gain, .............................. ........ $275.00 
8-18GHZ, +20dBm Po,17V600mA 

BIRD 8325-30 30 dB Attenuator, SOOWatts, OC-500 MHz ................. .. $325.00 
FXRIMICROLAB S3-02N Triple Stub Tuner, ........................ .................. $90.00 

200-1000MHz,100Wattsmax., N(m/1) 

Write In 219 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 116910 Directional Coupler, 22 dB, 2-18 GHz ............................... $500.00 
HP 116920 Dual Directional Coupler,22dB, 2-18GHz ....................... $900.00 
HP 117 42A DC Blocking Capacitor, .............. ............... ........................ $135.00 

O.Dl-26.5 GHz, APC3.5(mll) 
HP 333300 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 7760 Dual Dtrect1onal Coupler, 20 dB, 940-1900 MHz .. ... ....... ....... 275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4. 1 GHz ................. .... .. $275.00 
HP 7780 Dual Oir.Coupler, 20 dB, 10D-2000 MHz, N(m/f/1/f) ........ ....... $550.00 
HP 7780-011 Dual Dir.Coupler, 20 dB, 10D-2000 MHz . ............. ....... .. . $400.00 

APC7/N(flf/f) 
HP 84 72A Crystal Detector, 10 MHz·18 GHz, neg. pol., SMA(m) ........ $150.00 
HP K422AWR42 Flat Broadband Detector, 18.0-26.5 GHz ....... .......... $350.00 
HP K532AWR42 Frequency Meter, 18.D-26.5 GHz ......... .................... $500.00 
HP Q7520WR22 Directional Coupler, 20 dB, 33-50 GHz ................... $650.00 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz .................... $400.00 
HP R532AWR28 Frequency Meter, 26.5-40.0 GHz ... ............. ............. $500.00 
HUGHES45342H-1110WR22 Dual .. ......... ..... ................................... $875.00 

Directional Coupler, 1 0 dB, 33-50 GHz 
KRYTAR 202020016 Directional Del. , ............. ...... ... ... ........................ $200.00 

2-20 GHz, SMA(flmYSMC(f), 10 uV/uW 
M/A-COM 3-1 !}-300t'1 0 WR19 Directional ...... .... .... .............................. $450.00 

Coupler, 10 dB, 40-60 GHz 
MAURY MW. J320-series WR22 Calibrated ...................................... $375.00 

Mismatch, VSWR values 1.1-2.0 
MICA T-3175 Isolator, 15 dB. 17.D-24.5 GHz. SMA ...................... $200.00 
MILUWAVE 591-1777B Amplifier, 2. 7 dB, ...... ......... . ......................... $150.00 

18.D-26.5 GHz, +19 dBm Po, SMA(f) 
MINI-CIRCUITS ZHL-2000 Ampldier, 20 dB, .... ....... .. .. .. .. .... .... ............. $85.00 

1 0-2000 MHz, + 15 dBm Po, 15 VDC 
NARDA2629820dBAttenuator, 150Watts, DC-1 GHz, N(flf) ...... .... .. ~~00.00 
NARDA 300D-SERIES Directional Couplers ... ... .... ... .... .. . ... ....... ... . ... ... 150.00 
NARDA 3022 B1-Dtrect10nal Coupler. 20 dB, 1-4 GHz ......... . ... ....... ... ... .00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ...... .... ... ....... ... ... .00 
NARDA 3090-SERIES Precision High Directivity Couplers ... ...... ... ... .. $225.00 
NARDA 369BNF High Power Termination , ....... .... .................. ..... : ....... $325.00 

175Wans, 0.7-18 GHz, N(f) 
NARDA 400D-SERIES SMA Miniature Directional Couplers .................. $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/1/f) .......... $225.00 
NARDA 4246B-1 0 Directional Coupler, 10 dB, 6-18 GHz, SMA( f) ..... ... $100.00 
NARDA 5070-SERIES Precision Reftectorneter Couplers ................ ... illi.OO 
NARDA 769-3030dBAttenuator, 150Watts, DC-6GHz, N(f/m) ......... 275.00 
NARDA 792FFVariat;je Attenuator, 0-20 dB, 2.D-12.4 GHz ....... .......... 75.00 
OMNI-SPECTRA 2082-5810-02 Adj. Phase Trimmer, ... ........... ..... ........ $50.00 

6-18 GHz, 10 deg./GHz range,SMA(m/1) 
PRO N233A/232 Slotted Line, 3-12 GHz, ...................... ... .... .... .... ... .. ... $175.00 

N(mlf) , w/carriage & detector 
SPACEK LABS OQ-1 WR22 Flat Broadband ..... .. ...... .......................... $550.00 

Detector, 33-50 GHz 
TAG V51 0 WR15 Precision Rotaty ... ... .............. ...... ................... ..... $1 ,000.00 

Vane Allen., 0-50 dB, SD-75 GHz 
TAG V551 WR15 Frequency Meter, 50.0-75.0 GHz .................. .. ......... ;·00 
TAG V559-10WR15 Directional Coupler, 10 dB, 50-75 GHz .... .. ....... .. .00 
WAVELINE 808WR42Var.Phase Shifler, ........ .. ....................... ....... ... . 75.00 

D-180 deg.,gage read, 18-26.5GHz 
WEINSCHEL 1515 Power Divider, DC-18GHz, SMA(f/f/1) ...... ... ......... $125.00 
WEINSCHEL 3200-1 Programmable Step Allen., ....... ..................... ... . $200.00 

D- 127 dB, DC-2 GHz, SMA 'NEW' 
WILTRON 60A50-opt.1 SWR Bridge, 5-2000 MHz, ... .......... ............... $550.00 

APC7 test port, 46 dB dir. 
WILTRON 60N50 SWR Bridge, ........................................................... $475.00 

5-2000 MHz, N(m) test port, 40 dB dir. 
WILT RON 60NF50 SWR Bridge, ................. ............... ......... ....... ... ...... $475.00 

5-2000 MHZ, N(f) test port, 40 dB dir. 
WILTRON 87A50VSWR Bridge, ........................................................ $950.00 

2-18 GHz, 35 dB dir., APC7 test port 

LOGIC 

HP 5005A Signature Muhimeter .. .. .................................. ..................... $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 59401A HPIB Bus Analyzer .............. .. .... .... ................... ..... .......... . $700.00 
TEK 1410R-opt. 04 NTSCTest Signal Gen. w/ ... .......... ............. ....... $2,750.00 

SPG2,TSG1 ,TSP1,TSG3,TSGS,TSG6 
TEK 1411R-opt.04 PAL Test Gen. w/ ....... .......... ................ ........ .. ..... $2,750.00 

SPG12,TSG11 ,TSP1 1 ,TSG13,TSG15,TSG16 
T EK 144 NTSC Test Signal Generator ................................................. $675.00 
TEK 147A NTSCTest Signal Generator, with noise test signal ............ $950.00 

i~~ ~~:~~~~~~r:::a~_f_o_r~--~-~-i~~r:.~.~~-~-~. :.~.~.::::::::::: ~~ ~:~ 

MISCELLANEOUS 

HP 59307A HPIB VHF Switch ................................... ..... ..... ....... ......... $200.00 
P.A.R. 5205-94,95,96,98 Lock-In Amp, ................ ... ..................... .. .. $2,750.00 

20Hz-20kHz, inl osc., linAog, GPIB 
P.A.R. 5206Tw~Phase Lock-In Amplifier, 2Hz-200kHz ..... ... ..... ... . $3~000.00 
TEKTM5006 5000-series 6-slot Programmable Power Module .. ... .... .. .00 
TEK TM503 SOD-series 3-slot Power Module ................. ............. .. ....... 175.00 
TEKTM504 SOD-series 4-slot Power Module ........ ............................... $175.00 
TEK TM506 SOD-series 6-slot Power Module .................... .... ............... $250.00 
TEK TM515 SOD-series 5-slotTra119ller Power Module ....................... $275.00 
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PIR MOTION 
DETECTOR KIT 

Circuit designed around a recently de­
veloped IC. Circuit utilizes PIR detec­
tor, & a light dependent resistor to pro­
vide a optimized circuit that will detect 
motion in the 3-4 meter range. Oper­
ates on 9-12 VDC 
L:3" W:2" H:1-1/4" 

SWITCHING 
POWER SUPPLY KIT 

1 WATT AMPLIFIER KIT 

Circuit designed around a single 
TDA7052 IC. Ideal part for larger projects. 
Drives 8 ohm speaker (not supplied) 
Ideal for battery powered circuits, Oper­
ates on 3-1 5 VDC solder pads for all 
connections. 
L: 1 -1/4" W: 1 -1/8" H: 7/8" 

OP-AMP 
FUNCTION 
GENERATOR KIT e ® 

Circuit designed around a Quad Op-Amp 
Basic step-up switching supply circuit connected as oscillator & wave shapers. 
designed around single IC. Selectable OscillatorgeneratesaSquareWave over 
1 .5 or 3 VDC input. Provides a fixed 6Hz to 6KHz. range. The other amps then 
output of 9V@ 18mA from a 1.5 V "AA" produce the Triangle & pseudo Stneout­
cell. Solder pads for input & output. 1 puts. Solder pad outputs. Runs on 9V 
cell & 2 cell "AA" holders supplied. battery. 
L:1-5/8" W:3/4" H:1/2" WT: .08 L:1-7/8" W:1-5/8" H:7/8" 
STOCK# DESCRIPTION PRICE •s=-=T=-=o-=c-,-,K-#..,...,D::-:E::-::S,-,C..,.R-=IP-=T-=10-N-.--=-=----, 

$8.95 

TELEPHONEo~o 3VDC~ 
PICKUP KIT (j]_J TRANSMITTER KIT 

Kit features a suction cup pick-up coil Small FM Xmitter teaches basic con­
and sensitive amplifier. Cup attaches to struction&setupoftunedcircuits. Trans­
phone handset to pick up your phone mils over 100 Meters in building & over 
conversations. Use as speaker phone 500Moutside.Circuitrequirestheabillty 
so all in room can hear. Runs on 4 "AA" to "Tweak" RF circuits by stretchtng/ 
cells. Pick-upcoil, speaker. &~AA" holder compressing coils. Operates on 3-9V 
supplied. DC, Holder for 2 "AA" cells supplied . 
L:4-1/2" W:2-1/8"T:1-1/4" WT:.26 L:1-3/4" W:3/4" H:1/2" WT:.1 

STOCK# DESCRIPTION PRICE STOCK# DESCRIPTION PRICE 

Phone Pickup 

+5V& 
+-12V SUPPLY 
MFG:TEAPO 
P/N: TP331 B-2 
Input: 115 VAG 
Output 111: +5V @ 25A 112: + 12V@ 3.5A 

4A 13.8VDC 
REGULATED 
BENCH SUPPLY 

113: -12V @ 1 A Short Circuit & Overload Protected. 1 1 0/ 
Specifications/Features: 120VAC Input. With Metal Case, Power 
Enclosed switching supply. 18 Pin (2X9) Cord, Line Fuse and Switch For Cellular 
.187" space outputconnector.IECpower Phones, Auto Accessories. Test Equip­
connector, Power on LED & Switch. UU men!. Binding post & Cigarette plug 
CSAITUV Listed. socket for output. 
L:16" W:4-3/8" H:3-1/4" WT:5.4 L:9-1/2" W:5-1/4"H:3-1/2" WT:5.5 

DESCRIPTION 

Ill[ 
BAZOOKA SPEAKER 

Plastic tube type case enclosing a 3" 
mini speaker. Speaker has Ferrite mag­
net, & a paper cone with foam edge. 
Rated 6 ohm, 20 Watts. Polyester pack­
ing inside. Used to provide full range 
sound in a small form factor. 24in wire 
leads 
L:8-1/2" W:3-3/4" T:3-1/2" WT:1.41 

DESCRIPTION 
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DESCR'0 TION 

40 CHAR. X 2 LINE 
INTELLIGENT LCD DISPLAY 

Optrex DMC40218, 5 X8X .21" char. ht. 
dot matrix display, on-board CPU, RAM 
& ASCII char. generator I C. C-MOSffiL 
signal level. 11 instructions. +5 VDC for 
logic & -12 (Max) VDC for contrast adJ .. 
14 I/O/power pins. 8" flat cable leads. 
Data 
L:7-3/16"W: 1-5/16"T:3/8" WT: .2 

DESCRIPTION 

LOW VOLTAGE AMPLIFIER KIT 

Circuit designed around the National 
LM386 I C. The LM386 is a variable gain 
audio amp. Use lhts kit as a buildtng 
block for other projects. Operates on 4-
12 VDC. Solder pads for all connections. 
L:1 -1/4" W:1 -1/4" H:3/4" WT: .06 

STOCK# DESCRIPTION PRICE 

Amplifier Kit $6.95 

P.C~ 
RELAY BOARD KIT 
Allows your P.C to control lights, sole­
noids, etc in the real world. Kit supplies 
the external relay board eight 12V. SPOT 
relays with SA contacts & a Software disc 
supplied for control under DOS or Win­
~ 36 Pin Centronics female input 
port with terminal strips for relay con­
tacts. Coaxial connector & terminal stnp 
for external 12V DC relay power (not 
supplied). Connects to printer port. 
L: 8-1/2" W: 2-3/4" H: 1" WT: .5 

STOCK # DESCRIPTION PRICE 

P.C.Relay 

SIREN KIT 

Ktl produces a 108-1 10dB wail from 2 
piezo tranducers. Uses 556 dual It mer to 
generate the tones required. Board fits 
in the back of the piezo transducer case. 
Runs on 6-12VDC. 
L:4-1/2" W:2-1/8"T:1-1/4" 

DIGITAL 
PANEL METER ---==:,,.,;::""0"""' 

Compact 3-1/2 Digit LCD DPM wtth 
black plastic bezel & face plate. 1/2" 
character height, 200mV DC tnput, adj. 
dectmal point, auto polarity, >100Mohm 
input tmp. 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" D: 3/8" WT: .1 

DESCRIPTION 

LCD Meter 

/ / 

I MAGIC LIGHT () 

POCKET" BLACK LIGHT" 

Pocket sized "Black Light" used to de­
tectfluorescent inks, paints etc. Unit runs 
off 2 "AA" cells. Wtth belt clip & Push 
button switch for convience in use. 
L:3-1/8" W:1-3/4 " T:1 " WT: .1 

DESCRIPTION 

"Black Light" 

Write In 141 on Reader Service Card. 

• • • • • • • • • • • • 
• Send For • 

9:00 AM - 4:30 PM (EASTERN) 

MONDAY- FRIDAY 
• • • Free Catalog • 
• • • • • • • • • • • • ~ [;JD. ··== 

Basic circuit designed around 2 fixed 
T0-220 regulators. Provides fixed out­
put of +5V & a variable from +5 to 2V 
under the input voltage. Terminal strip 
output. solder pads & 3.5mm mini phone 
jack for input. 7-30V DC or 7-20V AC 
mput. 
L:3-1/8"W:2" H:1 " 

"(\ ,, 
<e~\~oo~ 

~e~~~~~~ li~iin 
LCD ,,~,e~ 
TEMPERATURE 
METER KIT 

(CELSIUS ONLY) 
Designed using a single IC that contains 
Analog & Digital sections to provide a 
simple yet versatile LCD meter. Other 
components convert the basic meter to 
read Temperature (degrees "C"). With 
power switch. Runs on 9V battery. 
L:3-3/4" W:2-1/4" H:3/4" WT: .3 

STOCK# DESCRIPTION 

(.~~~ 
~·ULTRASONIC~ 

VOX SWITCH MOTION DETECTOR KIT 
FM TRANSMITTER KIT 2 boards; one with Matched pair of 

Sound activated circuit with FM Xmitter. 
Sensitive electret mike picks up audio 
which is amplified & used to modulate 
FM RF Xmitter. Circuit require the ability 
to "Tweak" RF circut!S by stretching/ 
compressing coils. Operates on 6V DC. 
4 cell "AA" battery holder supplied. 
L:2-1/2" W:1-1/2"H:5/8" WT: .09 

STOCK# DESCRIPTION 

Ultrasonic transducers to detect mo­
tion from 4-7m away. 2nd board con­
tains Xtal controlled osc. & all circuits. 
Switchable latch , red LED indicator. 
Solder pad output to drive external re­
lay or circuits. Runs on 9V battery. 
Main Board: 2-3/4" X 2" X 3/4" 
Transducer Board: 2-3/4" X 5/8" X 718" 

WT: .1 

100 l!il!!!i!llilli(jil!l!l!lllilil!llilliilliiiliillih=> 

TV-RAPS "Y" ADAPTOR f~~ 
SPECIAL I I Natural color Nylon ttes sold tn packs of 

"Y" adaptors allow two pteces of phone r
100=&=1::-

000-::--==----:==--, 
equipment to share one outlet. One RJ- STOCK # DESC. PRICE per 
11 type "Mod" plug to two RJ-11 type r-----r-----r-100-'-'-+-1_000-'-'--i 
"Mod" jacks. $1.10 $9.00 

POWER INPUT MODULE 

THERMOELECTRIC MODULE 

Peltier Effect cooling module with 71 
Pairs of couples. When powered one 
side gets cold while the other is hot. 
With proper heat sink & insulation will 
cool below 0 C0 . 3.4A max, 8.0V max, 
59 C0 Max temp. Differential, 18W heat 
pumped (-55 BTU). Similar to Melear 
CP-1.4-71-10L. 
Dimn:1 -3/16"Sq. T: .18" WT: .03 
STOCK# DESCRIPTION 

SOA BIPOLAR 

MOTOR DRIVER MODULE 

Fuji 2DI-50A-120A Hi-Current NPN 1/2 
bridge module . Rated : lc= SOA, 
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 

DESCRIPTION PRICE 

7307-QTN Fuji 50A Driver $29.95 

P.C ~~ SUPPLY~ 

MFG: Teapo for Intel .. 0 

PIN: TP-425DN 
Input: 11 0/220 VAG 50-60Hz 
Output 111: +5V@ 23A 112: + 12V@ 8A 

113: -SV@ .SA 114: -12@ .SA 
220W Switching supply for "AT" P.C. 
systems. Standard lEG input power con­
nector. power switch, Female lEG 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" H:S-7/8" WT:7.1 

DESCRIPTION PRICE 

P.C. Supply $29.95 



#80 TEST EQUIPMENT cont. 

TEST EQUIPMENT Sale: HP 2048, $150; 
HP 204C, $150, HP 203A variable phase 
function gen., $250; HP 35508 transmis­
sion test set, $350; HP 415E SWR meter, 
$200; HP 3746A selective level meter, 
$800 ; HP 411A RF meter, $200; HP 
3400A, $250; HP 428A, $200; HP 4288, 
$250; HP 313A tracking gen., HP 608E, 
$300; HP 5004A signature ana, $200; A­
Comm Electronics, 303-290-8012, 303-
290-8133 FAX. 

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 syn­
thesized function generator 0.1 MHz to 
2MHz/IEEE $895, 30-day warranty & 
manual. Calibration available. MasterCard 
& Visa accepted. CALL 1-800-435-1516, 
FAX 908-280-0111. 

DIGITAL PHASE METERS 1OHz to 
30MHz 0.01 Deg resolution, 4 1/2 LED dis­
play, autogain autozero, no adjustments, 
accepts any waveforms from 5mV to 50V 
peak. Prices start at $395. FREE applica­
tion 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, accu­
racy 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. 

HP PLOTTERS: HP 7044A, XY with 
sweep, $400; 7045A, $400; 70458, $400, 
HP 7225A XY HPIB, $150, 7225A, RS232, 
$150; HP 72258, HPIB, $150; HP 7470A 6 
pen with HPIB, $200; 7470A RS232 $200; 
7440A, RS232 8 pen, $200; HP 7475A 6 
pen plotter RS232, $200 ; HP 7475A, 
HPIB, $250; HP 9872A 4 pen plotter, 
$250; 9872S, $300. A-Comm Electronics, 
303-290-8012,303-290-8133 FAX. 

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

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 T/1 COUNTER 
......... $695 

HP 8012B 50 MHz PULSE GENERATOR 
......... $595 

HP 415E-001 SWR METER 
(late model,new in box) ...... $250 

VALHALLA 2500 CURRENT CALIBRATOR 
........ $595 

TEK P6201 900 MHz FET PROBE 
(w/ complete accys.) ...... $269 

TEK AA5001 DISTORTION ANALYZER 
(w/ option 02) .............. $1895 

TEK 485 350 MHz O'SCOPE 
(includes manual) ........ $825 

WELLER TC202 
(soldering station) ......... $35ea 

CUSTOMER SATISFACTION OUR# 1 PRIORI1Y 
WE BUY SURPLUS 

EQUIPMENT 
PHONE (603) 434-2544 
FAX (603) 425-2945 

M'C& VISA 
ACCEPTED 

P.O. Box 986 Londonderry,NH 03053 

Write In 68 on Reader Service Card. 

TEST EQUIPMENT sale. Hamtest prices 
everyday! Tek 7000 series packages start­
ing at $350 . HP 5315A counter $250 . 
Fluke 8050A DMM $150. HP 5300 series 
counters starting from $50. Tektronix 
portables, 465 $400, 475 $450, 464 $400, 
466 $450, 468 $650. Bartek Electronics, 
Charlotte, NC, 1-800-960-8378. 704-588-
5991 FAX 24hr. Now accepting Visa and 
MasterCard . Please check for current 
items available at http://www.fmci.com// on 
INTERNET. 

TEST EQUIPMENT: We buy and sell late 
model HP, TEK, Fluke, Wavetek, GR, etc. 
All equipment we sell is calibrated and 
guaranteed to meet manufacturers specifi­
cations. KANDEL ELECTRONICS, Inc., 
PO Box 204, Oreland, PA 19075. Toll 
Free 1-800-582-TEST (8378), 215-233-
6100, FAX 215-886-7017. 

WANTED: TEK 570 tube curve tracer, 
audio tubes, amplifiers, limiters, Pultec, 
Marantz, Mcintosh, etc. 612-869-4963. 

SELL: PANASONIC BT1300N 14" video 
color monitor, $300; Scientific Atlanta 410-
428 1660-1700 MHz telemetry receiver; 
JVC CR600U video recorder, $600; JVC 
CR850U editing cassette video recorder, 
$900; HP 5004A signature ana, $200. A­
Comm Electronics, 303-290-8012. 

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 cat­
alogs. Pepper Systems: 214-353-0257; 
214-902-9511 FAX. 

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

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. 

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 3455A DVM, $695; HP 5328A univer­
sal counter, $495; HP 3437A system volt­
meter, $595; 141T analyzer, 11OM Hz sys­
tem, $1,195, plug-ins: HP 85538 11OM Hz 
RF, $250; HP 85528 IF, $395; HP 62278 
dual 0-25V @ 3A supply, near mint, $350; 
141T cables clones, call. Wade 309-523-
3262. 

A THOUSANl)S 
I oF c~-RoMs 

ss EAcH s FoR 519 . . 
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 FUNHOUSE 9.0 
HOUSE OF GAMES II 
JAZZ JACKRABBIT 
JOURNEYMAN PROJECT TURBO 
PINBALL FOR WINDOWS 
WHO KILLED SAM RUPERT 
ULTIMATE DOMAIN-MIDEVIL 
STAR WARS CHESS 
WOLFENSTEIN-3D-ARCADE GAME AND ADD-ONS 
REFERENCE & BUSINESS 
AUDUBON BIRDS OF AMERICA 
MICROSOFT BOOKSHELF 
COLOSSAL COOKBOOK 
FAMILY DOCTOR VER.2 
ENCYCLOPEDIA OF KNOWLEDGE 
GROLIER'S MULTIMDEDIA ENCYC 5.0 
SHERLOCK HOLMES ON DISC 
INTERNET SAMPLER 
AUDUBON'S MAMMALS 
MONEY IN THE 90'S 
COMPLETE WORKS OF SHAKESPEARE 
SPACE MISSIONS 
U.S ATLAS 3.0 
W ORLD ATLAS 4.0 
9-DIGIT ZIP COOE DIRECTORY 
HO ADULTS ONLY. MUST BE OVER 21 ' " 
ALL BEAUTIES 2 
ANGELS ON ANGELS. PHOTO-CD 
BLOOMING ANGELS 
INTERACTIVE ADULT CALENDAR 
EXOTIC ANGELS·PHOTO·CD 
EROTIC ILLUSIONS SAMPLER 
GLAMOUR GIRLS 
PHONE SEX-SEXY SOUNDS 
TREASURES OF SPICE 
TREASURE CHEST 

Download our Catalog or 
Call Today for Complete List 

800-410-BO BS(2627) 
http:/ /www.shore.net/- crazybob/ 

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

CONVERTERS • CONVERTERS • CONVERTERS CONVERTERS • CONVERTERS • CONVERTERS 
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JERROLD DRX·3·1 OS 
61 Channel, Fine Tuning 
Factory Refurbished 
Single: $45.00 
5+: $39.00 
10+: $35.00 

PANASONIC 
550 MHZ • HRC SWitch 

Parental Lon-out • More! 

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

UNIVERSAL REMOTES! 
REPLACEMENT REMOTES! 

$5.00 & up 

REGAL CR·83 
83 ChanHI• Parental LOCk-Gut 

More! Factory RefurbiShed 
Single: $55.00 

5+: $49.00 
10+: $45.00 
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Ask about customer 
/lelerrallncentlres 

Remote, Batteries & coax table Always Included 
WE DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 

CALLNOW! ~ 
1·800·522·9690 VWJ 

Write In 118 on Reader Service Card. Nuts & Volts Magazine/ January 1996 53 



• Baudot 
• Sltor AlB 
•ASCII 
• Swed·ARQ 
• FEC·A 
•FAX 
• POCSAG 
•GOLAY 
•ACARS 

• A RTTY·reader and tone-decoder In one! • DTMF 
e Easy to read two-line 40 character LCD. • CTCSS (PL) 
• No computer or monitor required. • DCS (DPL) 

unday, 8am-2pm 

Jan 28th 
REE Admission & Parking 

Shop 1 OO's of Sellers 

Forget the limitations you have come to expect from most 'readers'. The 
self-contained Universal M-400 is a sophisticated decoder and tone 
reader offering an exceptional range of capabilities. The SWL will be 
able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED-ARQ. 
Weather FAX can also be decoded to the printer port. The VHF-UHF 
listener will be able to copy the A CARS VHF aviation teletype mode plus 
GOLAY and POCSAG digital pager modes. Off-the-air decoding of 
DTMF, CTCSS (PL) and DCS Is also supported. The M-400 can even 
be programmed to pass only the audio you want to hear based on 
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from 
12 VDC or with supplied adapter. The American-made Universal M-400 
is the affordable accessory for every shortwave or scanner enthusiast. 

in ACP's Giant Parking Lot 

OSCILLOSCOPE TEK 7854 W/KEY-
80ARD 400MHz digitizing scope main­
frame $1,495, TEK 7904 400MHz scope 
mainframe $775, TEK 7704A 250MHz 
scope mainframe $395, TEK 7623A 
1 OOMHz storage scope mainframe $595, 
TEK 7 A 18 75MHz dual channel amplifier 
$100, TEK 7A26 200MHz dual channel 
amplifier $150, TEK 7A19 600MHz amplifi­
er $175, TEK 7 A42 350M Hz 4-channel 
logic triggered amplifier $775, TEK 7B92A 
500MHz time base $295, TEK 7810 1GHz 
delayed time base $295, TEK 7B53A 
100MHz time base $150, TEK 7A13 differ­
ential comparator/amplifier $175, TEK 
7D15 225MHz counter/timer $150 . WE 
HAVE OVER 500 7000 SERIES MAIN­
FRAMES 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 CALIBRATED AND 
COME WITH A 30-DAY WARRANTY & 
MANUALS. MasterCard & Visa accepted. 
CALL 1-800-435-1516, FAX 908-280-
0111. 

Advanced Computer Products, Inc. 

Only $399.95 (+$6 UPS). 

This huge 1 00 page cata­
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Asset Sales 
Used Equipment Outlet Center 
Hewlett-Packard 

7550 Plus 8 Pen Plotter Serial/Parallel 
Interfaces $299. 

3311A Function Generator 
O.lHz-lMHz $299._ 

Tektronix 
492A-22 Portable Spectrum Analyzer 

50KHz-600Hz 

$8995. 
7L18 Spectrum Analyzer Plug-in 

1.5-60GHz 
$2995. 

Fluke 73-11 Multimeter 

w{fest Leads $65. 

Retail Store Locations 
& Hours: _ 

California Retail Store 
1190 Kern Ave. 

Sunnyvale, CA 94086 
Mon.-Sat 10AM-6PM 
Sunday 11AM-6PM 
408-735-0657 

washington Retail Store 
281 S.W. 41st St. 

Renton, WA 98055 
Thursdays Only 1 OAM~PM 

206-251-6653 

RF Directional 
Wattmeters 

"As-New" 
Struthers Model 1219-D 
son, Frequency Range: 2MHz to 
lGHz, Uses plug-in elements (3 

included) 2-30MHz in ranges 
0-SOW, 0-lOOW, 0-SOOW, 0-lKW; 

25-250MHz in ranges 0-lOW, 
0-SOW, 0-lOOW, 0-500W; 

200MHz-1GHz in ranges 0-lOW, 
0-SOW, 0-lOOW, 0-SOOW; 
VSWR S 1.08:1; Transit 
Case;Type N Connectors 

$199. 

Visa • MasterCard 

Order Desk Hours: 
Mon.-Fri. 

8 :30AM-4:30PM 

Looking tor Test 
Equipment Manuals? 

Contact: Manuals Plus 
(206) 531-8031 

Fax (206) 536·1121 

Limited quantities available. All items 
subject to stock on hand. Ask about 

warranty details. Shipping and 
Handling will be added to all orden. 

We Buy Used Test Equipment 
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SPECTRUM ANALYZERS TEK 492/01/02 
50KHz to 21 GHz portable spectrum ana­
lyzer $6,995, TEK 496 1KHz to 1800MHz 
portable spectrum analyzer $4,750, TEK 
18GHz to 40GHz waveguide mixer set for 
Tek 492 analyzer $1,775, TEK 7L12/7603 
1OOKHz to 1800MHz spectrum analyzer 
$1,995, HP 3582A 0.02Hz to 25.5KHz dual 
channel dynamic signal analyzer $2,495, 
HP 3580A 5Hz to 50KHz portable spec­
trum analyzer $1,495, HP 8569A 1OM Hz 
to 22GHz digital storage microwave spec­
trum analyzer $6,950, HP 8569B 1OM Hz 
to 22GHz digital storage microwave spec­
trum analyzer $8,995, HP 141T/8552B/ 
8555A 1OM Hz to 18GHz spectrum analyz­
er $2,195, MANY OTHER 141 SERIES 
MAINFRAMES, IF & RF PLUG-INS IN 
STOCK, 30-day warranty & manual. 
Calibration available. MasterCard & Visa 
accepted . CALL 1-800-435-1516, FAX 
908-280-Q111. 

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 infor­
mation: Feitek, 2752 Walton, St. Louis, 
MO 63114.314-423-1770. 

When you need a more perm•nent solution ... 
• Backplane for ADAPT-II plus 4 cards 
• 32K RAM & 32K EPROM Expansion card 
• proto typing card for adding your circuitry 

HEWLETT PACKARD 5245L COUN­
TERS are all gone, but WE NOW HAVE 
500MHz PLUG-INS (HP 52538) Available, 
$35 + $7 .50 shipping . PRETESTED 
REPAIR PARTS ARE STILL AVAIL­
ABLE: Readout with Nixie, $9.95 A 17 
card, $9.95. Other cards $7.50. Nixies 
$6.50. Xtal oven assy, $39. Add $5 ship­
ping. Send stamped addressed envelope 
for quote on any other part. Check/MO 
plus part number/description to : TUR­
COTRONIX, 1000 E. 14th, Suite 429A, 
Plano, TX 75074. 

HEWLETT PACKARD 8640B/01/02/03 
1 040MHz signal generators in nice condi­
tion $2,250, HP 8903A audio analyzer 
$2,400. 716-661-9964 or home 716-763-
9104. 

FLUKE METERS, model 8050 DVM 4-1/2 
digit w/battery, probes, GC, $195, model 
8012A DVM 3-1/2 digit, probes, $175, 
model 80248 portable DVM w/temp probe, 
carry case, $185. G&G Communications, 
716-768-8151. 

HEWLETT PACKARD 5245L counter, DC 
to 50MHz, $69. 1MHz oscillator assembly, 
$35 . Readout cards with nixies, $15. 
Misc. parts, covers. Ed Matsuda, PO Box 
390613 San Diego, CA 92149. 619-479-
0225. 
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ADAPT-11 n5 module 

featuring 68HC II & X68C7 5 
( SK EEPROM + dual 1/0 ports) 

Use PLCCs In your Solderless Bre;odboard! 
Sddetiess lreadloard socket adaj:(ers for all popular 
PLCC sizes, starting at S 13.95. 
Also available: 
Sddetiess lreadboard adapters for 089 & 0825, and 

Terms: MasterCard, 
Check, Money Order. 
Schoolllr Government 

TECHNOLOGICAL ARTS 

P.O.s accepted 

All prices in US dollars. 

309 Aragona Blvd., Suite 102, Box 418, Va. Beach, VA 23462 
1644 Bayview Avenue, Box 1704, Toronto, ON M4G 3C2 

voice/fax: (416) 963-8996 www.io.org,t- techart/ 

Write In 70 on Reader Service Card. 



FREQUENCY COUNTERS HP 5342A 
OHz to 18GHz microwave counter 
2,495, HP 5328A/030 512MHz universal 

counter $495, HP 5328A 100MHz univer-
1 counter $295, HP 5316A 100MHz uni­

versal counter $495, HP 5315B 1 OOMHz 
niversal counter $495 , HP 5314A 
OOMHz un iversal counter $295 , HP 
340A 18GHz microwave counter $1 ,495, 
P 5359A high resolution time synthesizer 
1 ,995, SYSTRON DONNER 6351 A 

~ OOMHz universal counter $395, SYS­
RON DONNER 6054C 18GHz 
icrowave counter $1 ,495, FLUKE 191 OA 

~ 25M Hz multifunction counter $275, 
FLUKE 1900A 80MHz multifunction 
ounter $195, Fluke 7260A DC to 125MHz 

universal counter/timer $650, RACAL­
DANA 9916 520MHz universal counter 
$375, HP 5255A 3GHz to 12.4GHz 
Frequency converter plug-in $175, HP 

257 A 50MHz to 18GHz transfer oscillator 
plug-in $100. 3o-day warranty & manual, 
calibration available. MasterCard & Visa 
accepted. CALL 1-800-435-1516, FAX 
908-28~111. 

iTEKTRONIX PLUG-INS: A6302 & AM 
503 current probe & amplifier (to 5 A/div; 
DC to 50MHz) $890. OM 502A auto-rang­
ing multimeter $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. 
5010 waveform digitizer with readout, for 
5000-series $375. Excellent condition! 
With warranty . Many others available; 
mainframes available. Pepper Systems, 
214-353-0257. 

WANTED: TRACOR 3040 frequency 
standard with clock option, AUSTRON 
211 OB disciplined frequency standard , 
1201 B linear phase recorder, 2055A 
phase microstepper. Call Bill Scolnik, 1-
800-634-7036 or fax 1-800-788-5005. 

USED TEST EQUIPMENT. HP, TEK­
TRONICS, FLUKE. WHOLESALE 
PRICES. CALL TO RECEIVE LIST BY 
FAX OR MAIL. T J'S WHOLESALE SUR­
PLUS. 904-897-6482. 

GR TEST Equipment: GR1142A frequency 
discriminator, $75; GR1216A, IF unit, $75; 
GR1360A, microwave oscillator 1.7-4.1 
GHz, $150 ; GR1432J, decade resistor, 
$100; GR1432M, $100; GR1432P, $100; 
GR1421 B graphic level recorder, $300; 
GR1522 DC recorder, $350; GR1650A 
RLC bridge, $250; GR1925 multifilter, 
$500, GR222 precision condenser, 1500 
PF, $150; GR546-C, audio microvoltmeter, 
$150; GR722-D precision variable cap, 
$200 ; GR874-D50; 50CM stub, $50; 
GR874-F500L 500MHz low pass filter , 
$60; GR916AL RF bridge, $250; A-Comm 
Electronics, 303-290-8012, 303-290-8133 
FAX. 

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

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

HPIB CABLES: HP 10833A 3.3 ft, $15 
ea.; 10833B 6.6 ft, $25; HP 108330, $10. 
A-Comm Electronics, 303-290-8012. 

TEST EQUIPMENT Sale: Halycon 803B 
Datalink ana, $300; Weksler 0811 PU 7-
day vacuum circular chart recorder, 0-30" 
$150; digital VR160 color monitor, $150 
(for digital equipment). A-Comm 
Electronics, 7198 S. Quince St., 
Englewood , CO 80112. 303-290-801 2, 
303-290-8133 FAX. 

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. 

I 
I 

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 

• 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 
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Conducted by 
Anthony Charlton 

EXPERIMENTER 
W elcome! This month, we 

continue with our Laser 
Video Project, designing 

an optical system for transmission 
and reception of the laser beam. 

Noise: A Critical Factor 
in Communications 

A noiseless video link is impossible; even if we resort­
ed to the Phase Conjugate techniques discussed back in 
the March and April issues of this year, it wouldn't remove 
ALL the noise. However, this highly advanced technique 
will probably be used on a commercial basis in the near 
future. So, we seek to eliminate as much noise as easily 
as possible, because of the simplified equation: Noise = 

Snow. Snow of course, is the name for bad picture quali­
ty. 

How do we solve the contributing noise problems? 
Let's take a look at them one at a time and show how: 

A. Power Supply noise at the transmitting or receiv­
ing end. We covered the design of two well-bypassed 
power supplies in our last installment which all but elimi­
nates this problem. 

B. Receiver noise. This problem is minimized using 
low-distortion, high-speed amplification ICs; my upcom­
ing design has finally settled on a terrific, inexpensive 500 
MHz bandwidth video amp (!) IC manufactured by Maxim 
which we'll see in our circuit in the next column or two. 

C. Beam-path noise. This is any distortion intro­
duced in the laser's point-to-point communication path. 
Such distortions are as follows: 

1. Effects of weather. ry.Je can't help this. Except 
possibly to use an infrared laser which is less distortion­
affected by the weather. Or do our communications inside 
or on a clear day or night.) 

2. Thermal distortion caused by air currents (who 
change the refractive index of the air randomly). (Like 
how the image of a distant car is distorted by a hot high­
way.) 

Experimentation with the Optical System's focus can 
help a great deal here. Chiefly by sending out the most 
concentrated and intense laser beam at the transmitter, 
and then adjusting its optical brightness and power densi­
ty at the receiver. Equivalent to having a strong RF trans­
mitter, and adjusting the gain of the receiver, so as to min­
imize the distortion of the signal between two points. 

Another remedy is to mount both the transmitter and 
receiver on posts, like you would any antenna. That great­
ly reduces the refractive distortion caused by installations 
close to the ground. 

Video 
Signal 
Input 

the receiver over distance. A well-designed and properly 
focused optical system, plus using a higher-power laser is 
the answer to this distortion effect. 

6. Light-attracted insects, at the time of the year 
they are around. During nighttime use, some insects will 
be quite attracted to the red color of a He-Ne or diode 
laser. They can get quite thick, as anyone can attest to 
who operates a laser during the bug's active months. The 
solution to this- and unfortunately, it's not a 100% one 
- is to use a blacklight bug-electrocution trap positioned 
to draw their attention away from the laser, and then kill 
them. Plus, mount the laser transmitter as high off the 
ground as practical, since insects tend to concentrate 
close to ground-level height. 

Components of 
the Optical System 

Figure 1 and 2 show the components of one config­
uration of an optical system. Both transmitter (Figure 1) 
and receiver (Figure 2) are shown in a block-diagram style. 
We'll describe these in detail in a moment. Although 
there are several configurations that may be adapted to 
this use, this figure shows one of the simpler and least 
expensive forms it can take. Plus, I have designed it so it 
can be made with off-the-shelf inexpensive optics, avail­
able from Edmund Scientific. The one financial exception 
is the narrow-bandpass filter, which is mandatory for 
operation in daylight and under strong ambient light con­
ditions. That filter will set you back about $50.00, and it 
is the most expensive individual optical component, sans 
the laser itself. 

Low-power (1-5 mW) He-Ne lasers have dropped 
drastically in price over the years, and you can now get 
one that is operated by a 12-volt, "epoxy-block" kind of 
portable power supply. This is by far the easiest to work 
with. I don't like AC supplies for this type of application, 
as they are more likely to create excess high-voltage 
spikes upon ignition of the laser. Plus, they are a greater 
shock hazard. But regardless of which type is used, a 
good earth ground connected to the ground of the power 
supply is mandatory. Expect to pay anywhere from $30-
$75 for a laser in the 1-5 mW range, the more powerful 
ones being the more costly of course. 

Figure 1, the optical transmitter system, consists of 
the following individual components: 

A) The video-modulated laser. In this case, it's a He­
Ne type, but a diode laser is actually more efficient and 
easier to work with. Semiconductor diode lasers, their 
advantages and disadvantages, will be discussed in a 
future column, as we develop that type of laser light trans­
mitter. 

B) A double-concave lens that serves to expand the 

@ 

beam. For good collimation, the beam must first be 
expanded by this lens, then adjusted to the correct profile 
for reception using the next optical component. 

C) A plano or double-convex lens. This is designed 
to narrow down the beam from (B) and focus it at a 
desired intensity at the optical detection system, regard­
less of range. It is really interesting to watch this happen 
as you adjust the spacing of the two lenses. The beam can 
be made anywhere from very wide down to a pinpoint at 
a distance. 

D) A telescoping, close-fitting assembly of two tubes 
that enables free adjustment of the relative distances of 
the two transmitting lenses. It must be in axial alignment 
across its useable traverse so that the beam doesn't get 
off-axis and distort or fail to collimate properly. If neces­
sary, drill and tap holes for #5-40 or #6-32 screws in 
three equally spaced places arranged along the diameter 
of the tube, in one or more locations down the length of 
the tube. This is a simple step that will save a lot of has­
sle, especially if you intend to have a long beam path, 
which mandates the laser and its optical system be in pre­
cise alignment. 

E) Is a suitable enclosure that prevents stray light 
from being interposed upon the desired He-Ne or diode 
laser beam. Its length is suggested in the Parts List, but 
you may have to make it longer if the nature of your instal­
lation is subject to extraneous light. Examples of such are: 
reflections or headlights from passing cars, building lights, 
and certainly, the sun. 

Next, refer to Rgure 2 for the receiver. 
F) Is a similar enclosure at the receiver's end, larger 

in diameter to accommodate the large receiving lens. 
G) Is a large, educational-grade, inexpensive DCX 

lens. The large diameter is used since we may wish to 
gather light from a laser beam somewhat off-center at the 
detector at substantial distance. In addition, the generous 
input area aids initial alignment. You will see the align­
ment factor is a critical one to achieve at long distances. 
This is very similar to a rifle bullet that will not place in 
the bulls-eye if is has to travel too far. Use a white sheet 
to detect the beam placement if you have a long traverse. 
Use of binoculars or a telescope- AT THE TRANSMIT­
TING END ONLY - is helpful to track the beam and 
where it's going towards the receiver. The experimenter 
should NEVER look back at the transmitter laser from the 
receiver using a magnifying optical component! 

Our optical noise problems mostly originate at the 
transmitter and across the air-link beam path. So, an 
expensive lens at the receiver is a waste of money. 
Edmunds has designed a matrix of inexpensive lenses, 
which by the way, not only are a super buy, but are very 
good quality for our experimenter-level projects. What 
was chosen is a 50 mm diameter (2 inch) DCX lens with 

Figure 1 
Tran5mltter 

3. "Popcorn" noise from the 
sun. This is readily observed with a 
fairly simple amplifier such as the 
optical amp circuit nicknamed 
"lAD" that appeared in Laser 
Experimenter Sept. '93; you can 
hear the popcorn sound in the 
headphones! A wise installation tip 
for the transmitter and receiver is: 

!® © 
~La~ser~--G~~~~=~=~~~t~==~1) Use a good shield about both, even 

a simple and cheap PVC pipe set­
up can work wonders to reduce 
this problem. 

4. All wavelengths of light that 
are not at the laser's color, includ­
ing those from buildings, cars, and 
the sun. A narrow-bandpass laser 
filter solves this problem. 

Post ..... 

Cover ftts over 
lenses and may 
protect laser as well 

® 
Convergent 

Point Divergence 
Begins 

5. Weakening of the beam at L..---------------------------------------------------'J 
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I~ Shaping~~ 

& Attenuation 

Signal 

Photo-Diode 

bilities), and not be askew. Elsewise vibra­

Polarizer at 90 degrees 
to beam polarization 
transmits virtually 

tions at the receiver will be magnified 
more intensely and serve to distort the 
beam more greatly. That is because an 
off-axis simple lens, like this one, distorts no light 

Rotating two polarizers relative 
to each other makes an effective 
variable-density filter 

a 200 mm (7. 9 inch) focal length. This lens must be 
mounted so that it can be moved back and forth inside its 
protective cover, in order to adjust the beam intensity 
upon the photodiode. 

This lens must be aligned properly (within our capa-

an incoming beam because of SPHERI­
CAL ABBERATION and CHROMATIC 
ABBERATION. 

Those two effects are the result of the 
non-linear propagation of light equally 
through all areas of a len's geometry, and 
also since light of different colors will 
always focus to the finest sharp point at 
slightly different focal lengths, dependent 
upon the wavelength. 

A likely solution to this problem, which 
I haven't explored as of yet, is to use a 
COMPOUND lens. That is an array of 
several lenses, usually cemented together, 
that corrects each other's optical faults. 
Compound lenses are among the most 
expensive lenses around, and for that rea­
son, are likely to put off the laser experi­
menter from using them, hence the 
design of this inexpensive optical system 

in the first place. 
H) & I) Are a pair of polarizers that serve to adjust 

the intensity of the beam on the photodiode. When 
crossed to each other or to the beam's angle of polariza­
tion at 90 degree right angles, the beam attenuation is 

Fast, Low­
Distortion 

Optical Amp 

Video 
Display 

nearly 100% (See Figure 3). 
When in alignment, the transmis­
sion jumps to the 10% - 15% 
level. I chose Edmunds 
#E34,881 Glass Mounted Round 
Polarizing Filter (package of two) 
as superior to the kind which is 
unmounted. Reason being they 
are sh,trdier and far more easily 
incorporated into your optical 
system, having been already 
mounted to a 20 mm (0.79") 
~lass disk. The price, at about 
$12.00 per pair, isn't bad con­
sidering the quality of this optical 
component. 

J) Is a narrow-bandpass laser 
light filter, the last optical com­
ponent we'll discuss in this 
month's column. 

K) & L) Are the photodiode 
sensor and amplifier, respective­
ly, each of which demands a 
more lengthy explanation. J is 

paramount to attaining the best performance of the entire 
system. There really isn't a way to get around this part if 
you're going to send video while sunlight or strong ambi­
ent light is present. The component chosen for this pro­
ject is Edmunds #E30,717 He-Ne Laser Bandpass Filter 
that measures 3/4" x 3/4" which is plenty large for the 
job. Its center wavelength is 632.8 nM, plus or minus two 
percent. I wish there was a smaller, cheaper model, but 
there isn't save the next recommendation. Occasionally I 
have seen He-Ne filters on the surplus market which are 
less pricey, but you run the risk of having scratches in 
them, which will admit extraneous light. If so, the pur­
pose of the filter is negated, of course. 

The half-bandwidth of this precision optical device is 
11.1 nM, a mere fraction of the total spectral range of 
interfering light sources. A half-bandwidth can be simply 
described as the optical area where 50% of the selected 
wavelength is transmitted. In other words, 5.5 nM to 
either side of the center wavelength, and other wave­
lengths rapidly fall off from this value. The blocking value 
for other wavelengths (green, blue, yellow, infrared, and 
so on, across the visible spectrum) is less than 0.01% 
transmission, so almost nothing gets through other than 
the 632.8 nM wavelength. Just a little bit of light adjacent 
to each side of this selected He-Ne wavelength gets 
through. 

There is another filter that would certainly be ade­
quate which is $9.00 cheaper, and that is Edmunds 
#E43,081 Optical, Multi-Layer Dielectric Interference 
Filter. It is 11.8 mm in diameter (about 1/2") with a clear 
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power supply for S.H. lasers. Chart show­
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of the components used to drive them. 
Slit diffraction experiment - Beam colli­
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Xenon strobe using a S.H. laser (with 
schematic). 

August - Measuring the speed of 
light - · Schematic and source for the 
speed of light apparatus - Update on the 
availability and • properties of silicon car­
bide blue LEOs. 

September - Discussion of wavita­
tion and. gravity waves - Amazing cdes­
tial gravity effects - I,..aser gravity {mass) 
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- Beginning of a project for transmitting 
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Small Parts, Inc., 13980 N.W. 58th Court, P.O. 
Box 4650, Miami, FL 33014-0650. Free catalog. 
Catalog requests: (305) 558-1255. 

LNS Technologies, 20993 Foothill Blvd, Suite 
307, Hayward, CA 94541. Inquiries: (510) 886-9296, 
orders: (800} 886-7150. Visible laser diodes and a driver 
kit, also carries a line of high-technology electronic kits. 
Accepts major credit cards. Catalog $1.00. 

MWK Industries, 1269 West Pomona, Unit 112, 
Corona, CA 91720. Ph: (909) 278-0563, FAX: (909) 
278-4887. Hours: 8-5 PST weekdays, 10-3 Saturdays. 
Free catalog. Source for new and used laser equipment, 
supplies, and optics. Carries a wlde variety of He-Ne and 
other lasers suitable for the experimenter & hobbyist. 

Goo-Monitor, 65 Washington Street, #400, Santa 
Clara, CA 95050. Ph: (408) 749-6770, FAX: (408) 249-
3780. Publishes a technical newsletter about earth sci­
ence, and may be useful to those interested in using 
lasers to record seismic activity. 

Edmund Scientific Company, 101 East 
Gloucester Pike, Barrington, NJ 00807-1380. Ph: (609) 
573-6250, FAX: (609} 573-6295. Free catalog. Supplier 
of a wide variety of educational and scientific equipment 
including lasers and an extremely comprehensive line of 
optics. 

Midwest Laser Products, P.O. Box 2187, 
Bridgeview, IL 60455. Ph: (708} 460-9595, FAX: (708) 
430-9280. Free catalog. Carries new and used laser 
equipment and inexpensive start-up systems. 

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

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 BuUetin Board Service, A 
free Scientific Bulletin Board that contains, among other 
topics, laser information. Georgia area code. Parameters: 
9600 baud, N81. Accessible 24 hours a day by calling 
(404) 466-3932. 

Anderson Lasers, Inc., 2883 West Royalton 
Road, Broadview Heights, OH 44147. New and surplus 
industrial and scientific lasers and equipment. Carries 
high-power commercial grade equipment, not a hobbyist 
supplier. Professional inquiries contact: Richard 
Anderson, Ph: (216) 237-6629, FAX: (216) 237-0656. 

~--------------------------------------------, : Laser Helpline 
l This is a free service to tne readers of The Laser 
I Experimenter who wish to get in touch with one 
I another by whichever medium they mutually prefer. To ! place your "free ad" (no commercial products, please), 
: send your abstract and communication protocol to: 
1 The Laser Experimenter, Laser Helpline, P.O. Box 74, 

Cornwall Bridge, cr 06754. 

Reader Greg Aiken writes: "I am a student who 
has a keen interest in photography and electronic 
image acquisition. I would like to design and build a 
color micro-densitometer for use to measure the color 
response of exposed and processed film in a square 
pixel area of 0.001" x 0.001". This design would then 
be the basis for a full image scanner. I am hoping that 
a reader who no longer has a use for a lOOX or SOX 
"Pian-APO" microscope objective (designed for use in 
air, and not requiring oil immersion) might offer to sell 
this at a cheap price. I also could use three identical 
beamsplitter cubes. Sincerely, Greg Aiken, P.O. Box 
987, Del Mar, CA 92014." 

L--------------------------------------------~ 
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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, cr 06754. Mail 
order supplier of He-Ne laser systems, experimenter-level 
laser communication and data acquisition kits; plans, 
specialized equipment and hard-to-find electronic parts. 
Catalog $1 .00. 

Viking Office Products, Quality office products of 
all kinds at a discount. Listed here because of the value 
to the experimenter wanting to organize his or her labo­
ratory. Viking features free catalogs and unsurpassed 
delivery promptness. Call (800) 421-1222 or FAX to 
(800) SNAPFAX [(800) 762-7329) for free catalog. 
Accepts prepaid, net 30, and credit card orders. Free 
delivery of orders over $25.00 and free UPS pick-up of 
items that have problems or you aren't satisfied with. 

Dyna-Art Designs, 3535 Stillmeadow Lane, 
Lancaster, CA 93536-6624. Ph: (805) 943-4746, FAX: 
(805) 943-3776. Desk-top fabrication equipment for 
printed circuit boards; toner-transfer paper for easy hob­
byist & OEM prototype do-it-yourself PC board making. 

Society for Amateur Scientists, 4951 D. 
Clairemont Square, Suite 179, San Diego, CA 91777. 
Ph/FAX: (619) 239-8807. Internet: scarlson@sas.org 

The Electronic Goldmine, P.O. Box 5408, 
Scottsdale, AZ 85261 Free catalog. Ph: (602) 451-
7454, FAX: (602) 451-9495. SMC components and a 
wealth of high tech experimenter electronics, compo­
nents and project kits. 

Industrial Fiber Optics, P.O. Box 3576, 
Scottsdale, AZ 85271-3576. Laser and fiber optic pro­
ject kits primarily for the educational market. Sells most­
ly through distributors; Digi-Key is one. OEM sales as 
well. Ph: (602) 804-1227, FAX: (602) 804-1229. 

Super Circuits, 13552 Research Blvd, #B, Austin, 
TX 78750. Order line: (800) 335-9777, 
Questions/Technical Assistance: (512) 335-9777, FAX: 
(512) 335-1925. Seller of microvideo products. 

Images Company, 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, CCD camera. 

Amateur TV Quarterly, 1545 Lee Street, Des 
Plaines, lL 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. 

Be sure and mention Nuts & Volts when you con­
tact the above suppliers so your request goes to the 
right department. 

aperture (the area in which the specifications of the filter 
are guaranteed effective) of 9 .45 mm. This filter has a 
half-bandwidth of 10 nM. At $40.95, the pricing is bet­
ter, although the percent of transmittance at the He-Ne 
wavelength appears to be less than the specially designed 
He-Ne Laser Filter. However, this shortcoming could eas­
ily be compensated for by hiking the transmitting laser's 
power up a milliwatt or so, which considering all factors, 
might be the wiser choice. 

Again, the "Sources" list is a great shop-at-home 
supermarket for your experimental, hobbyist, or profes­
sional needs. Let's mention again Small Parts, Inc. , as a 
source for telescoping tubing of various metals, as well as 
taps and screws and many, many other neat precision 
items which should prove useful for this and other pro­
jects. 

Conclusion 

Next month, we hope to be able to present an inte­
grated schematic of the completed video project. By 
"hope" we mean this is contingent upon obtaining some 
more electronic part samples. I have found with the devel-

opment of this project that some of the components, 
while available, are not "off the shelf." This is where I dis­
covered the eagerness of the experimenter doesn't nec­
essarily match the speed of dispensation of samples by 
the manufacturer! So, our current project has taken 
longer than expected. We'll get it done ASAP for you, in 
any case. And we'll do a description for you about a laser 
that produces powerful output pulses using superheated 
copper vapor as a lasing medium! NV 

ClOSING QUOTE: 
..Science and Art belong to the wlwle 
world, and the barriers of nationality 
vanisl1 before them.·· G tl 

- oe 1e 

In Search of a Prized lost Book 

The Author of this column has been searching for a 
book lost in a fire titled: Build-It-Yourself Science 
Laboratory. This was published about 1970 or a few 
years earlier. It was written by Raymond L. Barrett, I 
believe, but this may not be quite correct since I am rely­
ing on a boyhood memory distanced by 25 years. Also, I 
believe it was published by Prentice-Hall; again this is a bit 
foggy. l would be extremely grateful if some reader has a 
copy they might consider loaning or selling to me, or 
information that may prove useful for locating this out-of­
print book. This title also has sentimental value, as it was 
given to me by a very kind and wise old friend who was 
a first-rate Amateur Scientist. - Anthony Charlton 

Cfhe Laser Experimenter is a reader-interactive coi­
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, P.O. Box 74, 
Cornwall Bridge, Cf 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 pennits" basis. 
Your FAX number, which will be kept confidential, will 
speed repUes. 

------------------~---~ • I 
I 

I I 
I 1ftadl~ter [ 
I I 
11 - He-Ne Laser with a DC power supply and vldeo : 

modulation capability. : 
1 - Double-concave lens, approximately 1" diameter, ! 

100 mm focal length. : 
1 - Double-convex lens, approx. 1" diameter, : 

100 mm focal length. • 
1- 1.2511 ID (or diameter to suit) telescoping alu· l 

minum, plastic, or brass tubing, 12" long, chosen 
l for a close fit and your choice of available lenses. 
:1- Homemade PVC plastic pipe enclosure, 12"-18" 
l long, diameter and length to suit. 
1 1 - Post or mount as discussed in the text. · 
I 

I Receiver 
I 

: 1 - Double-convex lens, 50 mm diameter x 200 rnm 
l FL, #E37,785. 
II- Narrow bandpass filter, #E30,717 or #E43,08l. 
II pair- Polarizing filters, #E34,88l. 
ll - 3" (nominal) ID PVC plastic pipe, black, 18" 
I long, diameter and length to suit. 
I 1 - PVC or other type of pipe, of suitable length, to 
I adjust the focus of the receiving lens upon the 
I photodiode (see text). 
l 1 - Post or mount as discussed in the text. 
I 

I Numbers prefixed with a pound (#) sign are 
I Edmund Scientific stock numbers. Exact specifications 
I for the lenses are not possible, since the optical system 
I is built around experimental and educational grade 
l lenses that may not always be in stock. Adjust your sys­
l tern to lens 'specs close to that called for, using your 
l ingenuity. 
L------------------------------------------~ 



I #80 TEST EQUIPMENT cont. 

HP 4815A Z-METERs: Sandford Asso­
ciates is your source for repair of the 
Probe and Main Frame. Former HP 4815A 
tech/supv., with factory expertise, specs, 
parts, special tooling, restores & warran­
tees probes to HP/QA specs. many other 
HP 4815A factory parts available . 
Tel/write: Sandford Associates, 110 
Highview Terr., Hackettstown, NJ 07840. 
908-852-7989, CIS: 72540,1345. 

KEITHLEY 590 CAPACITANCE-VOLT­
AGE Analyzer. 1 OOKHz/1 MHz frequen­
cies. Kontron LA-32 logic analyzer with 
disk, probes. Tektronix TM500 compatible 
Pl-702 bias supplies $69. Nicolet 2090 
2MHz digital storage oscilloscopes with 
GPIB $275. 619-439-1345, 1-800-TO­
BUY-TE. 

~~~··· .•.. 
.fltr~~ 
o---a ... ~ 
t==d~~..-. 

UJ'S©, EMULATOR-TEST INSTRU­
MENT. (REFURBISHED-DEACTIVATED­
MODIFIED, CELLULAR PHONE) 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING (FOR COMMERCIAL USE) 
MOTOROLA'S FIRMWARES FROM 9122 
TO 94XX. EMULATOR-TEST SET, 
AUTOMATICALLY ADJUSTS FOR 
MODEL, FIRMWARE, ETC., BEING PRO­
GRAMMED, EXTENDS MOST POPULAR 
AMPS SOFTWARE 9122 BELOW) TO 
PROGRAM FIRMWARES TO 94XX, 
ALSO REPAIRS OOOOFFFF. COMPLETE 
UJME-94XX. EMULATOR PROGRAM­
MING SYSTEM WITH PORTABLE PC, 
FITS DEEP ATTACHE CASE, OPER­
ATES ON 12VDC, 117VAC. UJME-99XX 
ASSEMBLED, TESTED, READY TO 
OPERATE, INCLUDES PROGRAMMING 
HANDSET, EMULATOR 4 MODE CON­
TROL BOX, 3 FT. INTERFACE CABLE, 
SOFTWARE MAMPS-1 E: (AMPS 9122 
BELOW, MAMPS, ETAC & AMPS G2E 
PROGRAMS) POWER ADAPTER, 
INSTRUCTIONS, MODEL UJME-94XX, 
$369.95 COMBINATION OFFER A: 
$669.95 (SAVE $60) INCLUDES EMULA­
TOR MODEL UJME-94XX WITH 3 SETS 
MOTOROLA COMPATIBLE, PHONE­
EMULATOR-COMPUTER, INTERFACE 
CABLE HARDWARE SETS: 5 PC SFPE 
FLIP/POCKET PHONES $119.95 4 PCS-
689UCE BRICK/UC PHONES $119.95 
AND 3 PCS-BPE FOR BAG PHONES 
($119.95) PLUS BONUS PARALLEL 
FOUR WAY DATA TRANSFER SWITCH 
BOX. ($29.95 VALUE) INCLUDED. 
PRICES INDICATED, LESS COMPUTER. 
S&H $18 PER ORDER, UPS COD 2ND 
DAY AIR. ELITE INTERFACE CABLE­
HARDWARE SET 5 PCS-EFPE $119.95. 
FREE CATALOG ORDERS, ETC., TELE­
PHONE 702-642-0325. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE #176, NORTH LAS VEGAS, NV 
89030. 

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

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 121 OS 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. 
30-day warranty. WE HAVE 500 POWER 
SUPPLIES IN STOCK. ANY VOLTAGE 
ANY CURRENT. Visa & MasterCard 
accepted. CALL 1-800-435-1516, FAX 

• 908-280-0111. 

TEKTRONIX 7A18 $50, 7A19, $175; 7A22 
$195; 7A24 $225; 7A26 $90; 7B50 & 
7B50A $115 ea.; 7B53A $125; 7B71 $75; 
7B80 $1 00; 7B85 $135; 7B92A $225 ; 
7D11 $150; 7D15 $200. 7D01/DF1 $125 2 
available. Working scopes at affordable 
prices TEK 7904 bright CRT $235, 7823, 
$200. 465M W DM44 $535. AM-501 $165; 
AM-502 $365; DC-503 $125; DC-503A 
$200; DC-504 $160; DC-505A $195; DC-
508A $365; DM-501 $45. DM-505 $150 
PG-501 $150; PS-503 $145; RG-501 
$115. Psitech Plus, 707-745-4804, Fax 
707-747-5277. 

SIGNAL GENERATORS/OSCILLATORS 
HP 8656A/001 100KHz to 990MHz synthe­
sized signal generator $2,995, HP 8640B 
51 2M Hz signal generator $1,795, HP 
8640B/001 /002 1 024MHz signal generator 
$2,795, HP 8683B 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 862228 
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 oscil­
lator $175, HP 8660D/100 synthesized sig­
nal generator $2,500, HP 86602A 
1200MHz RF plug-in $895, HP 4204A 
1OHz to 1 MHz digital oscillator $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. Master­
Card & Visa accepted. CALL 1-800-435-
1516, FAX 908-280-0111. 

BATTERY PACKS for portable test equip­
ment rebuilt with new high capacity cells. 
Call Mr. Nicad, 608-831-3443. 

PORTABLE SCOPES: Tek 465B/DM44 
(1 OOMHz) $590. Tek 475A (250M Hz) 
$675. Tek 485 (350MHz) $790. HP 1727A 
(275MHz storage) $890. Tek 466 (1 OOMHz 
storage) $790. All with bright CATs, excel­
lent condition, warranty. Pepper Systems, 
214-353-0257. 

Miniature Transmitters and Receivers 
Small, Attractive, Hi~h End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-1/4"x2"A"7116", Assembled 

Qty 1 5 10 
U\'tl~~~ RF300T 150' Transmitter 24.95 19.95 15.95 

RF300XT 300' Range Transmitter 29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-l/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 Transmiuer <Uld Receiver 24.95 19.95 14.95 

Add$ 4 shipping for nrst Item+$ 1 for 11th 1ddltionalltem. C.. ruldents add l.l5'1o tu 
---YI.IOI&il.o.· Mf!Screrd Monsv Orden Prrtonal Cbcs'IJ ngd Cub C.O p.a 

Visitect Inc. (510\ 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, CA. 94S39 

Write In 72 on Reader Service Card. 

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 82 on Reader Service Card. 

Viewstar ~t'IJ JerroidHEXDrive 

0 FLOWER BITS I::::§ Remotes compatible 11·ith these companies: 

\4'' X 2'" 
\4" X 4" 

1-lJ 
1-lJ 

12.50 
14.50 

These security bits are compatible 
with alltheJolloH·ing companies: 

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

t~ Jerrold Flower-head 
~ Security Screwdriver-?" 17.50 

~ Hex-drive Hand Ratchet 
~ t Fits all our TORX and Hex bits 5. 9 5 

Jerrold 
400/4'>0/S'iO 
CI'T-2000 

Scientific Atlanta 
075/1 71 
475 R~more works w/DMX 

w/Vol Conrrol 
8600 On-screen Display 

Zenith 1000 Series 
RD3Z 

Prices for all of the following: 

.1.:.2 10-25 

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 Model 202~5 CHANNEL CONVERTER w/ REMOTE 
indvdes tllese great fetrtvm ond many more 

Lost Channel Recall Parental Control 1 10 Steel-shank 
magnetic screwdriver 

for Hex-insert bits 5.35 

Panasonic F==.:===--====-­
Favorite Channel Scan S~ Timer 64.95 55.95 

Model2520-w/vol control 20 + 
I 10 20• C:. ~ ~ C:. 

79.95 77.95 75.95 .... -::.::. -.;;;;;;~!~' .... 

PA 120 
PA 14 

Hamlin 

Includes: lasl Channel Recall 
Parenlal Conlrol 
Favorile Channel Sian 
Sleep Timer 

I 10 20+ 

73.95 69.95 67.95 

1• :: ytt, 10~1 
DISTRIBUTORS 

KIT ~g~~;~~~er 
and any four 
1" TORX bits 

(also shown: 2" and 3" bits) 

RCPX, CRP­
CRP-6, CRP 

Oak 
Sigma Series 

Pioneer 
BR-!l2 

Tocom 
All Models 

only 

19.95 
z• w. don'ts./1 

CusTOMER SERVICE De~ bien 

(909) 483-3848 Many Other Items 
0RDERS0NLY VOLU ME PRICJNC 

(800) 233-8431 
California Sales Tax 73JIO pacific time 

Rancho Cucamonga, CA Priers Subjrct to Changr 

I" 2" 3" 
x-lona 

Tocom T-7 3.95 4.95 na 
Zenith TIO 3.95 4.95 na 
Zenith TIS 3.95 4.95 5.9 
Scientific Adama 

T20 3.95 4.95 5.9 
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Roger's Systems Specialist , 

..-- ' 
• 

Dill 
• 

"--- J 

1\ TM 

Active VGA Splitter 
one computer to multiple monitors 

#CA-VGA1-4 $119 
#CA-VGA1-8 $139 

Paladin Cable Tester 
Tests DB9, DB15, DB25 

36 centronics 
RJ-45, RJ-11, BNC & HD15 

36 Individual L.E.D's for each line 

#TM-157 $13900 

Anti-Static Strap 
Adjustable velcro strap 
5 foot grounding cord 

#TM-STP 

ssoo 

Call 800-366-0579 • 

"We Have Great Connections" 1110 
Cables * Connectors * Accessories • 

Computer • 
Network • 

Telecommunications 
Audio • Video 

Simm Converter 
!lows 30 Pin memory to be used on 72 Pin mother Board 

• Ideal for all service/repair and upgrade business 
• Left and right versions to allow use of all available slots 

$2200 each 

#CA-M EM-A 
#CA-MEM-8 
#CA-MEM-C 
#CA-ME M-D 

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 

MIDI Cables 
Musical Interface 

Soundblaster compatible 
4' 0815 male-female 

2 - 5 pin DIN male 

I~ 
I t=:: 
#CC-155 $1500 

Ten Base -T Hub 
• 8 port 
• AUI or BNC input 
• I-EEE 802.3 Specifications 

I 'P ot********ll 

#TM-TBT-HUB $13900 

CLOSE-OUTS! 
Limited to stock on hand 

ower "Y" for speed display 12/5vDC 
50¢#TM-WRE 

3.5mm F/F stereo coupler 
50¢ #AD-508 

6ft 3.5 mm Stereo to 2 RCA 
50¢#AC-557 

825 female IDC connection for ribbon 

~ 
50¢ #CN-555 

B25 male IDC connection for ribbon 
50¢ #CN-554 

0 pin card edge connector for ribbon 
25¢ #CN-672 

#TM-MIC-2 s3oo 
SCSI II Adapter pc stick-on rubber feet 1" diameter 

SCSI II Adapter 
HD 50 male to 

50 Centronics female 

050 male to DB25 female 50¢ #TM-FET 

Blank slot filler plates for case 
25¢#TM-BKT 

pc drive bay-blank filler 3.5 and 5.25" 
50¢ #TM-120 

l f---' 

© 1993 I 

Ten Base "T" Cables 
Category 5 I PVC Jacket 

s4oo 6ft #TE-068-LS 

$600 12ft #TE-128-L5 

saoo 25 ft #TE-258-L5 

$1400 50ft #TE-508-L5 

$2600 100ft #TE-108-LS 

Quick connect "F" 
• 6ft-heavy duty 
• 24K Gold connectors 
• Double shielded 
• Double insulated 

#VC-6FT-QG s2so 
• Call about 12 feet availability 

CD Jewel Case 
#TM-CD-1 50¢ 

Exact replacement 
of original cases 

Portable CD Case 

#TM-CD-10 s4oo 
Holds 10 CO's 

Rigid plastic shell 
Valor dividers 

Detachable wrist strap 

#CA-015 ~~Q 
$1700 ~ 

#CA-016 $21 00 

SCSI I and SCSI II I Automatic Wire Stripper uplex Wall Plate 
Top Quality 3' SCSI I to SCSI II 

$1800 #CC-679 
6' SCSI I to SCSI II 

• Strips 10 to 26 gauge wire 
• Connector crimper 
• Wire cutter 

Beige Color 
MFG By Allen Tel 
UL & CSA Approved 

AC to DC Converter $2400 #CC-686 
3' SCSI II to SCSI II 

• Automatically adjusts to wire size ~ 

#TM-NIC-1 ssso 6 position 6 conductor 

Universal multi-voltage 1.5v - 12v DC 6 different 

connectors and polarity switch • 

500ma #TM-307 s3oo """' • 
1000ma #TM-310 SSDO 

$2400 #CC-678 

(]Pot@ 
Heat Sink with Fan 

Easy power hook-up! works with ZIF Socket Clips to Chip 

486/66 CPU 
5600 #TM-FAN-2 

Pentium 586/90 CPU 
sgoo #TM·FAN-90 

Stereo Headphones 
For Sound Cards or Compact Disc 

10FT Cord Super-Dynamic 

#TM-170 s7oo 4/$20 

High Quality 
Walkman Type 

#TM-171 $200 

Digital Stereo Headphone 
Mono Microphone Combo! 

#TM-169 $1700 

8 Remember, We Have Great Connections ... For You! Fax 
$10.00 minimum order required • Add $4.50 for shipping for pre-paid orders • California residents add 8.25% tax 

#TE-WPD-6 
(RJ-11) 

other phone accessories 
available 

Blow Out!! 30¢ 
ANY quantity 

-22 

II Call for quantity discounts • No out of state checks accepted • Most orders shipped same day • Drawings are representations only 

21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 
--==== 
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I #80 TEST EQUIPMENT cont. 

PLEASE CHECK for current items avail­
able at http://www.fmci.com// on INTER­
NET. BARTEK ELECTRONICS, 1-800-
960-8378. 

HEWLETT PACKARD 8656A/01 (hi-stabil­
ity) 990MHz signal generator $2,300, 
Fluke 6071 A hi-performance 1 040MHz sig­
nal generator $2,900, Fluke 6060A 
1 040MHz signal generator $2,500. All 
excellent condition, 716-661-9964 or home 
716-763-9104. 

IDliiHiltDUOHI: _ _,..,_ 
..... 

11wc n 

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 frequen­
cy 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 SIH. 
Virginia residents add 4.5% tax. Send 
check or money order to CEO, 4209 
Evergreen Lane, Annandale, VA 22003. 
Money back guarantee. Phone: 703-354-
2545. 

HP TEST Equipment, HP 432A, cable and 
mount power meter, $300, opt 01, $350; 
HP 8411A opt 018, $500; HP 8555A, 
$900; 85548, $600; 141T, $500; 85528, 
$700; 85538, $500, 8556A, $500; HP 
86988, $300, HP 8660A, $600; HP 8709A 
synchronizer, $200; HP 8731 B pin modu­
lator .8-2.4 GHz, $200; HP 8755A swept 
ana, $200 HP 626A sig. gen. 10-15 GHz, 
$250, HP 628A sig. gen. 15-21 GHz, $250; 
HP 200CA, $80; HP 200 CD, $125; HP 
651A, $150; HP 6518, $200; HP 653A, 
$200; HP 654A, $200, HP 8403A modula­
tor, $150; HP 8405A vector Z meter, $550; 
HP 4800A Z meter, $550; HP 8407A net­
work ana, $400. Send for test equipment 
sales list. A-Comm Electronics, 7198 S. 
Quince St., Englewood, CO 80112. 303-
290-8012, 303-290-8133 FAX. 

THIS LOW circuit loading SCOPE 
PROBE produces a 60dB SPECTRUM 
ANALYZER display on your inexpensive 
scope . Excellent EMI/compliance tool. 
Request Technical Tips for line conduc­
tion, field strength, and current probe. 255 
Spectrum Probe 30KHz to 2.5MHz $279. 
107 Probe 1 to 100 MHz $249 ($279 extra 
shielding). Accessory Current Adapters: 
lAS $19, IA7 $29. SMITH DESIGN, 215-
661-9107, 207 E. Prospect Ave., N. 
Wales, PA 19454. 

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

MISCELLANEOUS TEST EQUIPMENT 
HP 432A power meter w/cable $175, HP 
435A power meter w/cable $375, HP 
400EL AC voltmeter $125 NIST CALI­
BRATED, HP 400FL AC voltmeter $125 
NIST CALIBRATED, HP 3466A autorang­
ing DMM $295 NIST CALIBRATED, HP 
3400A RMS voltmeter $175 NIST CALI­
BRATED, FLUKE 8012A DMM $250 NIST 
CALIBRATED, BOONTON 92A RF milli­
voltmeter w/probe $295, BOONTON 82AD 
modulation meter $895, SAUNDERS 150C 
crystal test oscillator/IEEE $1,695. 30-day 
warranty & manual. Visa & MasterCard 
accepted. CALL 1-800-435-1516, FAX 
908-280-Q111. 

• BK EEprom 
• Signed 32bit Math 
• I nte rru pts 
• Supports 4/Bbit Buss 
• Debugging 

To Order Call: 

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 

P.O. Box 18476 
Boulder CO, 80308 

-
Write In 74 on Reader Service Card. 

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 1 OOMHz storage mainframe 
$435. 7904 or R7903 500MHz mainframe 
$435. 7853A 1 OOMHz dual time base 
$190 . 7885, 7880 delaying, delayed 
400MHz time bases $195, $165. 7892A 
500MHz dual time base $295. 7815, 7810 
delaying, delayed 1 OOOMHz time bases 
$550, $475. 7L 13 spectrum analyzer, 
1 KHz-1800MHz, 30Hz resolution BW 
$1,800. 7L5/L3 spectrum analyzer, 20Hz-
5MHz, digital storage $1 ,400; with tracking 
generator $1,900 . 7S12 time doma in 
reflectometer with S-6, S-52, can measure 
cable length to resolution of .1" (20 psec) 
per division $1,500. 7S14 1GHz dual trace 
delayed sweep sampler $675. Excellent 
condition! Other plug-ins, mainframes, 
package discounts available. All with war­
ranty. Pepper Systems, 214-353-0257. 

TELONIC SM-2000, sweep generator 
plug-ins wanted. Non-working General 
Radio, 1683 RCL bridge wanted. Phone 
Bud, mornings PST, 510-439-7143. 

OLDIES, DATA pulse 101 $125 . 114 
$125. Complete as new Polarad 11 06M-L 
& 1 020T with manual & accessory pack­
age $525. 11 06E-L $325. All with warran­
ty. 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 $350. 8616A w/manual 
1.8-4.5 GHz signal generator, excellent 
$265. 8620C sweep frames $285. WAN­
DEL GOLDMAN SPM-19 level meter, 
$665, SG-4, storage display $585 both 
$1,000. WAVETEK 144, programmable 
waveform generator $125. WILTRON 560 
scaler network analyzer $400. GERTSCH 
CRB-3FR, 1241 A autoratio bridges $100 
each, SS-05AR synchro standard, $100. 
Psitech Plus, 707-745-4804, Fax 707-
747-5277. 

TEKTRONIX 492/2 SPECTRUM ANA­
LYZER, just 300 hours indicated! 
50KHz-21 GHz coaxial, 220GHz wave­
guide capability; DIGITAL STORAGE 
option included. $4,996. 90-day warran­
ty. Hamilton Instruments, 619-439-1345, 
1-800-TO-BUY-TE. 

"'and~ 
~ ff salesco. 

1·800·325·9465 
FAX: 818-796-4875 

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

El t= Ee BUY & SELL Since 1947 

POWER SUPPLIES 

DC POWER SUPPLY 
SWITCHING SYSTEMS INTERNATIONAL 
#SQV402-1444-1. 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 
10 for $750.00 

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

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

LINEAR POWER SUPPLY 
POWER ONE #HB28-1 -A. 28 VDC@ 
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 
1 0 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 41/." high x 13'/." 
deep. Weight 16 lbs. New, with manual. 

Stock #PS9410 . ... . $195.00 

TEST EQUIPMENT 
HEWLETT PACKARD 

#140T. Spectrum Analyzer. 
Mainframe .. .. ...... .... .. ..... ... ........ ... $500.00 
#8555A. Spectrum Analyzer. 
RF Plug-in .. ....... ... .................... $1,000.00 
#204C. Oscillator .. .... ................ .. $125.00 
#333A. Distortion Analyzer ....... .. $695.00 
#432C. Power Meter ...... .. ... .. .... . $250.00 
#33308. Automatic Synthesizer . $650.00 
#86148. Signal Generator. 
0.8·2.4. GC ... .... .... ....... .... ....... ... . $695.00 
#216A. Pulse Generator ....... .... .. $295.00 
#84458. Automatic Preselector .. $495.00 
#8057. Noise Generator .. ........... $295.00 

See our ceta/og for more mode/a In stoclr. 

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! 
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t's not often I have the oppor­
tunity to write on a new prod­
uct. Especially one as inter­
esting as the air muscle. The 
air muscle is a new type of 
device that achieves linear 

motion with the application of pres­
surized air. Like a human muscle it 
contracts when activated. You may 
think, well, this is nothing new, 

pneumatic cylinders have been 
around for decades and can do the 
same thing . But the low cost, ease 
of use, and effectiveness of the air 
muscle far exceeds standard pneu­
matic cylinders. Its ease of use 
allows it to be quickly adapted by 
robotists and hobbyists for immedi­
ate use. 

In some ways, the air muscle is 
similar to Nitinol wire. Mainly in its 
ability to contract when activated. A 
quick comparison yields these 
results: Nitinol wire only contracts 5-
7% of its length. The air muscle 
contracts 25% of its length. Nitinol 
wire is a power hog. It consumes 
large amounts of electric current to 
function. While its response time 
may be quick, its cycle (heating­
cooling-heating) time is quite slow. 
The air muscle operates off of air 
pressure. 

While efficiency is lost using 
electric power to compress air, the 
compressed air can be stored . Its 
response and cycle time is very 

fast. Strength and overall power 
comparison are difficult. The small 
air muscle can lift 6.5 pounds, much 
more than standard Nitinol wire. 
Nitinol wire is weaker, but only 
because the wire diameter (.006) is 
so small. Thick gauge Nitinol wire 
(not made and would be very 
expensive) would have hundreds of 
pounds (if not thousands of pounds) 

of contractive force. 
This month, we will build two 

manually operated air muscle 
demo devices. We will then inter­
face the devices to the computer. If 
you are like me when I first 
encountered the air muscle, I 
thought a pneumatic system would 
be too much of a hassle to build , 
regardless of how innovative the 
product is. I was wrong- the 
pneumatic system can be put 
together for about $20.00. 

To control the air muscle via 
the IBM parallel port adds another 
$25.00 to the cost. 

Advantages of the Air Muscle 

Lightweight- Six-inch air muscle 
with 18" of 5/32 diameter air tubing, 
weighs approximately 1 0 grams. 
Contraction - Six-inch air muscle 
contracts approximately 1" (about 
25% of its length, ends not inclu­
sive) . 

You need to pull the muscle out straight when empty 

Drawing air muscle being 
stretched. 
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Powerful - Has lift approximately 
6.5 lbs. @ 42 psi. 
Pliable- Soft pliable construction, 
able to be bent around curves and 
still function properly. 

Uses 

The air muscle lends itself to 
robotics and automation. In some 
cases, it can replace servos and 
DC motors. Its unique properties, 
lightweight, strong, and pliable can 
be capitalized in many applications 
and used to improve existing pneu­
matic designs. 

In a nutshell, the air muscle 
may be used in many applications 
that require linear or contractive 
motion. In many cases, pneumatic 
cylinders can be replaced. 

How the Air Muscle Works 

The air muscle looks like a 

long tube constructed out of black 
plastic mesh. Inside of it is a soft 
rubber tube. Metal clips are fas­
tened on each end. The plastic 
mesh is formed into loops on each 
end, tucked into and secured by 

1) One standard 6" air muscle 

2) Three-way-valve for 
controlling the air flow. 

3) Bot tle cap adapter for 
attaching an air storage. 

4) PET soda drink bottle to 
be used as the air storage. 

5) Footpump adapter for 
connecting a footpump to 
the 5/32" a i r line . 

6) Footpump 

7) Nylon cable ties, to 
a t tach the air muscle 
to your device. 

the metal clips. The loops are used 
for fastening the air muscle to 
devices. When the air muscle is 
pressurized, the soft inner tube 
expands. The inner tube pushes 
against the black plastic mesh 
which also expands. As the plastic 
mesh expands, it shortens in 
response to the expansion. This 
causes the overall length of the air 
muscle to contract. 

To operate properly, it is impor­
tant that the air muscle be in a 
stretched or pulled out position 
when it's deactivated or in a resting 
state. If not, there will not be any 
movement or contraction when it is 
activated (see Figure 1). When air 
pressure is applied, the muscle 
contracts. 

Components of the Air 
Muscle System 

Figure 2 illustrates the compo-

nents needed to use the air mus­
cle. 

Item 1 -The air muscle itself (of 
course) . 

Item 2 - Three-way air valve. The 

• • 

Items needed 
to experiment 

with the air 
muscle. 

' 



3 1bls Is bow they aU fit together •• 

Three-way air valve. 
Air muscle operation. 

General overview -
how parts fit together. 

Hold 

5 

Screw going through one 
end loop of air muscle. 

three-way air valve allows one to 
manually operate the air muscle 
(see Figure 3). 

Item 3 - A bottle top adapter, with 
a pressure release valve (set 
around 60 psi). The bottle top 
adapter allows one to use a stan­
dard plastic PET soda bottle for air 
storage. 

Item 4- PET soda bottle (used 
for air storage). A plastic soda bot­
tle can hold 50 psi easily. I have 
static tested plastic PET bottles to 
100 psi. NEVER USE ANY TYPE 
OF GLASS BOTILE FOR AIR 
STORAGE! A slight fracture in a 
glass bottle, or dropping it acciden­
tally, may cause the bottle to sud­
denly explode sending tiny glass 
fragments all over. Plastic PET 
bottles elongate when over-pres-

Basic Program 

Empty air 
from muscle 

surized. 

Item 5- Foot 
pump adapter. 

Item 6- Foot 
Pump. Simple 
foot pump with 
air pressure 
gauge can 
charge air stor­
age up to 100 
psi. Because of 
the low volume 
of the PET bot­
tles, air storage 
is brought to 50 
psi with three or four strokes of the 
air pump. The air muscle uses so 
little air, that a small PET bottle 
holds enough air for four 
to five complete cycles of the air 
muscle. 

5 REM Solenoid Air Valve Controller 
10 REM John Iovine 

Item 7 - Nylon cable 
ties. These are used to 
quickly connect the air 
muscle to a mechanical 
device. 15 REM Find Printer Port Address 

20 DEF SEG=O 
25 a= (PEEK(1032) + 256 * PEEK(1033)) 
30 REM Next line activates the air muscle 
35 OUTa,1 
40 REM Next line deactivates the air muscle 
45 OUT a,O 

Figure 4 illustrates a 
general overview of 
how the parts are put 
together. In some 
cases, you may want to 

6 . 

Foot pump nozzle. 

epoxy glue some compo­
nents together to prevent 
them from popping off. For 
instance, if you will just be 
using the three-way air 
valve on one bottle adapter 
for air muscle experiments, 
you may want to glue the 
three-way valve to the 
adapter permanently. 

Attaching the Air Muscle 
to Mechanical Devices 

As stated, the air muscle is 
made of a soft inner tube surround­
ed by a strong plastic mesh. The 
assembly is held together by metal 

4 
clips on each end. The 
plastic mesh is looped 
at each end, making a 
hole. This plastic mesh 
hole is very strong 
mechanically, and can 
be used to attach the 
air muscle to any 
device. Figure 5 shows 
a machine screw insert­
ed through the mesh 
hole. 

Using the Air 
Pump Adapter 

When you receive 
your foot pump, the 
nozzle will appear as in 
Figure 6. Lift the locking 
lever as shown in 
Figure 7. Remove the 
standard nozzle (Figure 
8), and insert the air 
pump adapter (Figure 
9) . Close the locking 
lever by pressing it 
back down. 

Have a Coke or 
Pepsi 

You need to acquire a 
plastic PET bottle. The 
easiest way to do so is to 
buy a soda. Make sure 
the soda bottle is plastic. 
Don't purchase a soda 
larger than a one liter 
bottle. A half liter bottle is 
ideal. I've tried the 
adapter bottle cap on all 
sizes of soda bottles up 
to two liters, and it fit all 
of them. 

7 

Lift locking 
lever (foot 
pump nozzle). 

Empty the PET bottle of soda 
and clean it out with tap water. The 
bottle should be completely dry 
before using. It's interesting to 
note, that if a full bottle of soda is 
dropped, the resulting pressure 
caused by the release of the car-
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stretches the air muscle 
when it is in its relaxed 
state. 

Connect the balance of 
components as shown in 
Figure 4. At times, I've had 
difficulty connecting the 
5/32" diameter tubing to 
some of the components. 
Here are a few tips. 

First, if the tube refuses 
to go onto an adapter, 
place the tubing under run­
ning hot water from the 
faucet. This softens the 
plastic, making it easier to 
fit onto the components. 
Another trick is to use some 
clear plastic tubing. The 
plastic tubing is snug 
enough to fit onto the 
adapter nozzles properly 

using. 
Open the three-way air valve to 

charge the air muscle. The muscle 
should immediately contract. You 
can measure the distance it moves 
in proportion to the psi gauge on 
the pump. You should be able to 
operate the muscle through four or 
five contractions and expansions 
before you need to refill the PET 
bottle. The air muscle doesn't use 
much air. 

If the muscle doesn't appear to 
contract, it probably wasn't 
stretched far enough . Remember, 
the muscle must be stretched to 
operate. 

Second Mechanical Device 

The second device we will 
build is a lever (see Figure 13 and 

Insert air foot pump 
adapter. 

bonate greatly 
exceeds the 50 
psi we will use the 
bottle for. Soda 
companies 
designed the PET 
bottle to withstand 
a rapid increase in 
bottle pressure 
that could come 
from dropping the 
bottle. This is 
something I never 
realized before 
working with the 
air muscle. First mechanical device. 

Remember, no 
glass bottles 
should be used in 
the air muscle 
pneumatic system. 

Building the 
First Demo 
Device 

The first mechanical device we 
will build is a simple instrument 
that can be used to measure the 
contraction of the air muscle (see 
Figure 1 0) . The base is 1" x 2" 
lumber, 11" long. I used this materi­
al simply because I had it lying 
around. You can just as easily use 
metal or plastic. At each end, I 
drilled a hole to accept an 8-32 
machine screw 1-3/4" long. The 
machine screws are inserted and 
held in place using two 8-32 nuts, 
one nut on each side of the wood. 
The head of the screw and shaft 
protrude about 3/4" above the 
wood. 

The top screw is threaded 
through the top opening of the air 
muscle, before inserting the screw 
into the wood. A rubber band is 
looped through the bottom opening 
of the air muscle looped around 
the bottom screw. The rubber band 
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(see Figure 11). In addition, it is pli­
able enough to fit the 5/32" tubing 
inside the tubing itself (see Figure 
12). The soft tubing acts like an 
adapter and quick release for 
changing air muscle devices. 

To operate the device, first 
pressurize the system using the 
foot pump. This only takes about 
four strokes to reach 50 psi. Your 
mileage may vary depending upon 
the size of the PET bottle you are 

12 

Figure 14). The lever I made is 
constructed out of wood and plas­
tic. Machine screws secure the air 
muscle and rubber bands to the 
lever arm. A wood 
screw through the 
plastic arm is the 
pivot. 

A second wood 
screw holds both the 
air muscle and rubber 
band. Operate this 

Using 
plastic 
on stan 

adapters. 

Using clear plastic tubing 
and 5132" tubing. 

device using the three-way air 
valve as before. When activated, 
the lever moves up. 

IBM Interface 

Connecting the air muscle for 
computer control is easy. There are 
two inexpensive three-way electri­
cally operated solenoid air valves 
available (see Figure 15). These 
air valves operate at either 12 or 
24 volts DC. The 12-volt DC air 
valve is the cylinder shape and is 
rated at 50 psi. The rectangle air 
valve operates at 24 VDC and is 
rated at 1 00 psi. 

For frequent readers of this col­
umn, that's all you need to know. 
You can work out the interfacing 
details yourself. For those of you 
who are new or are just joining us, 

we will provide a complete inter­
face schematic and description. 

To operate a single air valve, 
we only need one pin off the par­
allel (printer) port, along with a 
ground (see Figure 16). The pin 
is buffered with a 4050 non­
inverting hex buffer. The output 
of the hex buffer turns on or off a 
TIP 120 NPN Darlington transis­
tor. The transistor controls the 
current going to the air valve. 

Basic Program 

The basic program is short and 
simple. After finding the printer 
port address, the following lines 
control the valve of pin 2. 

By bringing the 0825 pin 2 
high, the air valve is opened, 
allowing air pressure to the air 

muscle. Bringing pin 2 low 
closes the air valve to the 
muscle, and vents the air 
from the air muscle. 

More Air 

The air muscle, as outlined, 
uses compressed air from a 
PET plastic air storage bottle 

and foot pump. One can use com­
pressed air from just about any 
source that's available. For 
instance, you can purchase small 

11 



Two electrically operated 
three-way air valves. 

13 

Second 
mechanical 
device 
"lever." 

When the l1r muscle fllls, It When 11r Is let out, the Muscle 
shortens, puWng the lever up. lengthens and the elastic 

bands pull the lever down. 
Schematic IBM air valve controller. 

14 

Second mechanical 
device ff/ever." 

compressed air canisters used for 
air brushing. In fact, air brushing 
supplies may provide you with a 
list of suitable tubing and fittings to 
experiment with. 

There are a few small air com­
pressors available on the market. 
The more expensive ones, made 
for air brush painting, have metal 
storage containers and air pres­
sure regulators. At the other end of 
the market, are the inexpensive 12 
VDC portable air compressors 
used for tire inflation. These com­
pressors typically do not have an 
air pressure regulator or air stor­
age. However, these items may be 

0825 Connector 
To Printer Port 

purchased to 
make an inexpen­
sive pneumatic 
system. Do not 
use plastic PET 
bottles for air stor­
age with any kind 
of automatic air 
compressor. The 
plastic PET bot­
tles are only suit­
able for air stor­
age with hand (or 
foot) operated air 
pumps. 

Safety First 

Since this is a new product, not 
too many people may be familiar 
with working with pneumatic sys­
tems. Therefore, a few safety 
guidelines should be followed : 

1 . Always wear goggles when 
prototyping a new design. 

2. Never connect a plastic PET 
soda bottle to an air compressor. 

3. Never use a glass bottle for 
air storage. 

4. Limit PET bottle size to one 
liter (or quart) or less. 

5. Do not unscrew the bottle 
top, pull off an air fitting or valve 
when the system is still pressur-

ized. Bleed the system of air first. 

Going Further 

The air muscle is imported 
from England, where it has been 
under development for a number of 
years. 

Some of the applications found 
for the air muscle are interesting. 

15 

Bottery 
12 or 2't VDC 16 

3-Wo.y 

Solenoid o.ir vo.l ve 

Here are a few: 
• Six legged robotic walker. 
• Easy-open jar clamp - for 
people with arthritis. 
• Robotic hands. 
• Robotic arms. 

In the future, we will return with 
more projects for the air muscle. 
NV 

Nuts & Volts Magazine/ January 1996 65 



I #80 TEST EQUIPMENT cont. 

TECHNICIAN TEST Equipment repair cali­
bration ISO certified NIST traceable lab, 
best lab and people to work with high stan­
dards of quality workmanship1 0 years 
experience required on specifically HP Tek 
equipment. Send resume to INSTRU­
MENT REPAIR, 2100 W . 6TH Ave ., 
Broomfield, CO 80020. 303-469-5375. 

LOGIC ANALYZERS: HP 1630D logic 
analyzer (100MHz timing , 25MHz state) 
$900. Pods for HP 1600A, 1607 A $20 
each. Tek 7001/DF1 logic analyzer plug-in 
(to 1 OOMHz) $225. Tek DAS 9129 color 
systems up to 660MHz, call. Analyzers 
sold with pods, warranty. Pepper Systems, 
214-353-0257. 

TEKTRONIX INSTRUMENTS: 454 . 
464 .466. 475 . 545B . 575 .577 1480C. 
5A48. 5B42. 7603. R7603. 7613 R7633. 
7704A $199. 7904 . 7A1 1. 7A13 LED 
$195. 7A15AN11 $59. 7A24. 7853A $99. 
7B92A. 7D01/DL2 . 7D20. 7L 14 1.8GHz 
SPECTRUM ANALYZER $2,575. 
7S11nT11/S6. 7S12/S4. 90-day warranty. 
619-439-1345. 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, v ideo and fiber optic, 
cable TV, broadcast TV, satellite and relat­
ed industries. Wavetek, Tektronix, Hewlett 
Packard and oth er manufacturers. 
Spectrum analyzers, signal level meters, 
sweep systems, TDRs, OTDRs, and much 
more. PTL Cable Service. Phone 407-747-
3647, FAX 407-575-4635. 

HP 5004A s ignature analyzer $150. HP 
180A oscilloscope w/1801 A, 1820A, plug­
ins $200. Tek DC 503, w/manual $100, 
Tek DM 501, w/manual $100, Tek RG 501 
$200. Fluke 8000A multimeter w/manuel 
$150 , Tek 7603 mainframe $300, Tek 
7623 A mainframe $300 , WALL SUR­
PLUS, 908-681-2032, PH/FAX. 

TEST EQUIPMENT Sale: Tektronix 7904 
500MHz frame, $400; 7 A 13, $300; 7 A22, 
$300; HP 3497A data acquisition control 
unit, $450; HP 3466A DVM, $250; HP 
4204A oscillator, $250; HP 3762A data 
gen., $800; HP 618C, $300; HP 7562A log 
converter, $200; HP 7561 A , $1 00; HP 
789C, $150; HP 35601A, spec. ana. inter­
face, $400. A-Comm Electronics, 303-290-
8012. 

QUALITY PARTS • DISCOUNT PRICES • FAST SERVICE 

COMMUNICATION 
HEADSET w/ ANTENNA 

r 
Headband with electret microphone, 

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

CAT# 
PHN-8 

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 
the appearance of 

the units, but they 
are unused and 

functional. 500 
l1o for $45.00 I $ each 

ULTRASONIC 
TRANSDUCER SET 

110 tor $10.00 I 
CAT# SOL-23 

Special Pricing 
2 CONDUCTOR LINE CORDS 

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

>-==-=--I~ 
CAT# LCAC-18 

I 1 00 tor $35.00 I 

RECHARGEABLE GEL CELL 

12 VOLTS 3 AIH 
Maintenance free,recharge­

~~""""' able gel cell battery. An 

CAT# S12-3 

$15~2h 

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 10 - $1 20.00 

TILLT/SWIVEL 
MOUNTING BRACKET 

o • Ideal for video cameras, small 
o • 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
ment of pre-drilled holes for 
various applications. Arms 

are 1" X 0.20" die-cast aluminum. 
1 0" reach fully extended. Flat black. 

CAT# SMB-1 

110 for $65.00 I $7~2h 

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 $1 00 
CAT # C-30 Or -

I 100 for $30.00 • 500 for $125.00 I 

MAIL ORDERS TO: 

To keep your VCR in 
optimum condition, 
use cleaning system 

' · every 20-30 hours of 
operation. Prevents 
build-up of lubricants, 
oxides and dirt on 

~ video/audio heads, cap-

L 
~ stan and pinch roller. Easy 

to use - add 5 drops of cleaning 
solution to cartridge, load and play as 

you would any video cassette. Due to a spe­
cial purchase, we are offering an unusually low 
price on this item. 

CAT# VHS-500 

$3~2h 
12 for $2.75 each 
48 for $2.50 each 
96 for $2.25 each 

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

CAT# DCB-108 eac 

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

12 Vdc GEAR MOTOR 
Denso Brand 
40 RPM@ 
12.6 Vdc@ 
600 rna. (no 
load). Right­
angle drive 
gearhead motor 
originally designed for 
automotive applications 
where lots of torque is 
required. 6.68" long X 3.5" X 1.62" thick. Three 
mounting holes on 50 
1.9" and 2.6" centers. $17 
CAT# DCM-64 each 

ALL ELECTRONICS CORP. 
E-MAIL allcorp@allcorp.com 

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

P.O. BOX 567 
VAN NUYS, CA 91408-0567 

NO MINIMUM ORDER • All Orders Can Be Charged to V1sa. Mastercard, Amencan Express or D1scover • Checks 
and Money Orders Accepted by Ma11 • Orders Delivered 1n the State of Cahlom1a must 1nclude Cahforn1a State Sales 
Tax • NO C.O.D • Sh1pp1ng and Handling $5.00 lor the 48 Continental UOIIed States- ALL OTHERS 1ncluding Alaska. 
Hawaii. P.R. and Canada Must Pay Full Shipping • Quantities Um1ted • Pnces Sub1ect to change Without notice. 
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RF TEST EQUIPMENT: Tek 7L13 spec­
trum analyzer plug-in, 1 KHz-1800MHz, 
30Hz resolution 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 3403C/3, 6 true 
RMS digital voltmeter (DC 1 OOMHz, 
autoranging, remote control, dB display) 
$375. HP 8660C/005, 100 synthesized sig­
nal generator mainframe $1,700 . HP 
862228 .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, 
1 OOdB dynamic range , with phase-lock 
option 005 and HP 8501 A storage normal­
izer. Bright CRT, with manuals. (Test sets 
available.) $3,700. Excellent condition , 
with warranty. Pepper Systems, 214-353-
0257. 

STEREO MICROSCOPES for surface 
mount work at 1 OX and PC inspection at 
30X. Top and bottom illumination, 2-year 
warranty, del ivery to 48 states $365 . 
Student microscopes 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. 

PLEASE CHECK for current items avail­
able at http://www.fmci.com// on INTER­
NET. BARTEK ELECTRONICS, 1-800-
960-8378. 

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

FULL SPECTRUM ELECTROMAGNETIC 
METER. New TriField meter independent­
ly reads AC electric fields, AC magnetic 
fields and RF/microwave power density. 
Makes a variety of field measurements: 
Magnetic setting (.2-1 00 milligauss at 
60Hz) measures magnetic background, 
ground faults, high-field equipment, and 
can identify which wire of a group is carry­
ing AC current. Electric setting (.5-1 00 
kV/m at 60Hz) detects improper grounding, 
fields around high voltage equipment , 
VDTs, and fluorescent lights, and can dis­
tinguish hot v.s. ground wires by proximity. 
RF/microwave setting (50MHz to 3GHz, 
.01 to 1 mW/sq.cm) measures antenna 
radiation patterns, leaky microwave ovens, 
etc. The TriField meter is an analog-type 
with 3 scales, 9V transistor battery includ­
ed. Electric & magnetic are omni-direc­
tional. 1 year warranty . $145. Price 
includes delivery. AlphaLab, Inc., 1280 
South 300 West, Salt Lake City , UT 
841 01. Call for free literature on health 
effects of electromagnetic 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. 

PULSE GENERATOR AVTECH AVP-AV­
HV3-C, PW: 0.4-2.0 nS, Vout: 0-40V, PRF: 
50Hz-1 MHz, rise time: <150pS. Current 
mfr's price: $3,128, yours for $250. 415-
244-9254. 



TEST EQUIPMENT: HP 3488A 
switch/control unit $975. HP 59401A HP­
IB bus system analyzer $495. Sorensen 
SRL 40-50 0-40V 0-50A power supply 
$800. HP 6002A/001 autoranging 200 wan 
power supply (programmable} $700. HP 
62278 0-25V 0-2.0A dual tracking lab 
power supply $475. HP 64438 0-120V 0-
2.5A power supply $425. Kikusui PLZ 
300W electronic load $425. GR 1689 LCR 
meter $2,300. HP 11869A 86200-series 
plug-in adapter for 83508 $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 main­
frames $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 ECL!ITL word 
generator $395. HP 75808 8-pen drafting 
plotter, sizes A-D $1,375. Excellent condi­
tion! All with warranty. Pepper Systems, 
214-353-0257. 

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 

TEKTRONIX TEST EQUIPMENT FOR 
AUDIO, BROADCAST, VIDEO: A6302 & 
AM 503 current probe & amplifier (to 5 
A/div; 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 gener­
ator (variable rise, fall times) $325 . OM 
502A auto-ranging multimeter $215. 7020 
d igital storage plug-in featuring cursor 
measurements, min/max enveloping, sig­
nal averaging $750. 466 1 OOMHz portable 
storage oscilloscope $790. 485 350MHz 
portable oscilloscope $790. 7633 1 OOMHz 
storage mainframe $435. 7A22 high-sensi­
tivity differential vertical amplifier $375. AM 
502 high-sensitivity differential amplifier 
$435. Excellent condition, with warranty. 
Pepper Systems, 214-353-0257. 

JONES MODEL 1600-1 instrument 
tachometer centrifugal mechanical tach 
measures RPM scale 0-500 RPM, cou ­
pling 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/accessories new 
$35. Davilyn Corp., 818-787-3334, 1-800-
235-6222, FAX 818-787-4732. 

SPECTRUM ANALYZER to 21 GHz HP 
8559A, HP 853A digital storage, direct 
plotter output $4,200. HP 8018A serial 
generator $250. HP 6002A opt 001 $600. 
HP 3403A true RMS meter $200. GR 
13908 noise generator $50. Leader dual 
trace 15MHz scope, probes $150. 513-
658·4951 . 

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 enve­
lope for list. VISA and MasterCard accept­
ed. Feitek Inc., 2752 Walton Road , St. 
Louis, MO 63114, 314-423-1770. 

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

MANUALS FOR SALE TECH SYSTEMS 
HAS OVER 3,000 OPERATORS AND 
SERVICE MANUALS FOR SALE. HP, 
TEK, FLUKE, GEN RAD, SYSTRON DON­
NER, ETC., ETC., ETC. MASTERCARD 
AND VISA ACCEPTED. CALL SUSAN 
WITH YOUR REQUIREMENTS AT 1-800-
435-1516 OR FAX 908-280-0111. 

TEST EQUIPMENT GenRad 1654 imped­
ance comparator $450, 1433-H decade 
resistor 1 n-1 0 megn $450, 1316 oscillator 
$450. 1308A osc/amp $900, 1311 A oscil­
lator $200. Krohn-Hite 4010 oscillator .01-
1 OOKHz $375. Hewlett Packard 334A dis­
tortion analyzer $225, 400 EL Voltmeter 
$125. 508-251 -3855. 

MUSIC LIGHTS KIT 
$19.95 rg~t~ ~~ 

ELECTRONICS, IN~~ 
8123 PAGE BLVD • ST. LOUIS, MO 63130 

(314)427-6116 
9222 CHESAPEAKE DR. ' SAN DIEGO, CA 92123 

(619)279-6802 
2525 FEDERAL BL VO. ' OENVER, CO 80211 

(303)458-6444 
MAIL ORDERS CALL TOLL.fREE 

1-800-669-6810 
FAX ORDERS (314)427-3147 

Three di fferent lights filckering to the lalest 
funes fro m the Maniacs fo Manilow -- making 
~our own mini lighi show! The music comes 

alive, wi ih one light each for low, medium, and 
high freq uencies. Each is individually adjustable 

and controls up fo 300 walls per channel. 
(fhaf is enough fo drive Chrisimas l!9his, 

s_£OI Iighis, efc.) Runs on JIOVAC. 
Uplional malchinq case sef $14.95 

AUDIO REVERB I SURROUND SOUND KIT 
$59.95 

An impressive audio effecls killhal really has to be 
heard lobe appreciated. The surround portion 
converts slereo or mono audio signals into 3-

dimensional sound. The reverb effects portion is 
great for producting the reverb sound that 

everybody loves. Add the reverb to your voice on 
the telephone (what will grandma think?!), Go crazy 

on the office PA system (haven't you always 
wanted lo lei loose with a resounding 

'waahaahaahaa!' throughout lhe building?!) 
Obviously, the possibilities are endless. Adjuslable 

conlrols for volume, delay rale, decay time, and 
reverb duralion. Powered by a standard ~ battery 

(not included.) 
Optional matching case $14.95 

Touch Switch Kif $6.95 
You can have the magic touch with this kitl 
lmeglne welking up to • lamp, placing your 
hend on it, end presto, it turu on! Better 
yet, go up to Aunt Betty' • ravorite plut, 

touch I lear, and set orr u alarml Cu h 
uted .. touch on - touch orr, or only 011 whu 
touching! Contact cu h a door kno~. small 

coin, well watered plant, etc. Will drive 
load• up to 100 mA mh u relay, hll, 

siren, etc. Operates on 6-12 VDC. lncludu 
information On Uting U I key ror CW keyert. 

PC hard hu two completely independut 
touch tWitch Unitt -- two for the price or 

one ••• Such a Deall 

TEKTRONIX EQUIP: 7A26 $65; 7A24 
$150; 7851 $50; 7853A $80; 7870 $50; 
7871 $60; 7880 $1 00; DC503 $90; DC 
505A $65; 91 A04 w/P6453 $1 00; 91 P16 
$50 ; 7633 w/7A26, 7B53A $250; HP 
Equip: 3490A $1 00; 5328A w/options 
$175; 5345A $200; 59501A $75; Data-10 
29A w/Unipak $125; Krohnhite 4001 R gen­
erator $75; Pulse Generators: Datapulse 
101 $60; GR 1340 $60; EH 1398 $80. Call 
Jeff at 508-533-5944. 

SPECIAL PURCHASE, Racai-Dana, 
model 9082P, synthesized signal gener­
ator with original manuals, 3 available 
$475 ea. Psitech Plus, 707-745-4804, 
Fax 707-747-5277. 

WEB SURFERS: 
VISIT US AT OUR NEW 

HOME ON THE INTERNET: 

WWW.GATEWATELEX.COM 

SPECTRUM LED 

~ 
A RAINBOW OF UGHT! 

4 for $11.00 
l,.aglne an LED capable of produclnl& 
all three prt,.ary colors In the 11a111e 

package! The entire spedru•, 
lncludinl& near-white, can be c:realedl 
hwaglnalion beco•ea reality with this 

T 1-3/4 IWUhk:olor LED. Here's the 
technology: a red chip, a p-een chip, and 

two blue chips encased In a dlftuaed 11-3/4 
package. U6/n~ Vllrio116 CIIITWII COIIIbln• 

llo116, yoll c.. pnH/IIU IYIII, --~-- yellow, 
~I'HII, 111111111, b/1111, l'lollll tN wh/111 ~btl 

Detailed spec sheet Included. Whal can you 
do with these (beyond the obvious amaze 
your friends!)? Create a single lndicalor 

syste•, designate \'IU'ioua controls by color, 
IWake a IWUhk:olor bargraph, •aile your 

project SOIWethinl& out of the ordinary with 
•uhlcolor LEDal 

ELECTRONICALLY SPEAKING, 
GATEWAY'S GOT IT I r------------------------- .. r.~~~~~~~~~~~~~~~ 1 127 THERMOCOUPLES PELTIER JUNCTIONS I FM Wireless Microphone Kit 

0 
The peltier junction I• a toli~- •tate thermovoltaic ~evice. Current applie~ to the $15.95 I device will produce hut on one tide or the device ud 1 col~ 1urrau o• the other 1 Look out Donny and Marie, with this wireless 

ld W t I " th rf Ill f L 11 .1 "I 1 It f mic you can be a starl Build an actual FM 1 • e. • 11 ~ ICI• •n • 111 ICI w rene " •• ..epen .. n\ en P• •r Y • 1 station that transmits over 100ft. to your FM 
•pplle4 .,.,..,.. Ideal ror application• rrom 3-12 VDC --Jr•~ I attery In~ let tuner. Detailed instruction manual includes 

I Jour imagination run wilcll DOCUMENTATION INCL DEDIII I information about microphones, RF 

I 
Small Peltier unction $20.00 !approximately 1.11'xl.l1'x.12"! oscillators, and how FM radio works. 
Large Peltier Junction $29.50 approximately I.S6"xi.S6"x.1S 'I I~~~~~~~~~~~~~~~ 

~-------------------------~ PHOTON JIOCROLIGHJ' 
$10.00 

8 Candellas of bright red or 
yellow light, visible over a 
mile away! This super-

bright LED is secured in 
a tough ABS case and 
runs on a 3V lithium 
battery (included!) It 

won't burn out because 
it is an LED! Specify red or yellow 

when ordering. Battery has a 5 year 
shelf life and lasts up to 11 hours. 

(replacement battery $0.98).Great to 
home or office use, popular with fire 

and rescue professionals, 
pyrotechnicians, stage performers, 

and more. 

/ Passive lnfra-,.d Talking Motion 
D.tec:tor Ill $27.50 

'Stay out of thot refrigerator t', 'Watch 
your step!' ... The possibilities ore 

mind-boggling with this talking motion 
detector. You speak Into It to record 

your message (upto 12 seconds long), 
turn the unit on, and Instantly your 

voice (or your mother-In-lows) reminds 
anyone In the vicinity that you were 

expecting them. Message con be 
changed with the flip of a switch. 

Uses 4 ffi batteries (not Included), or 
on external power source 

(built-In jock). tw:Jy be used ~ 
Independently (80 ® 

output) ex with an amplified 
speaker to blast your · 

message throughout the 
'- house. Apprax 4 'x 3-112."x 1-112.'. / 

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 
powered T-shirt you've been wishing for ... or how about 
a solar powered RC car? Solar charge your HT battery! 

The ideas abound! 
1.6-2v@ 350rnA $5.95 ea 10 for $4.95 ea. 

approx. 1-3/4" x 6·1/4" 
1.6-2v @ 700rnA $7.95 ea. 10 for $6.95 ea 

approx. 1-3/4" x 12-1/4" 
1.6-2v@ 1.4A $9.95 ea. 10 for $8.95 ea. 

approx. 3-5/8" x 12-1/4" 

(You can rnix sizes for best pricino!) 

STEREO T:1~E PLAYER 

$19.95 
Junior may not turn that 

music down, but if he builds 
this kit he will learn 

something while he jams to the latest hits from 
Candy and the Rappers (or whatever overly 

electrified musical selection he insists uponl) 
Experience the thrill of building your own 

pocket stereo tape player. Manual explains 
magnetic recording and audio amrlifter theory, 

motor speed control, mechanica switching, 
and much more. Comes complete with an 

parts including stereo head phones (the ideal 
solution for Junior's volume habit!). The 

supplied clear plastic case allows you to show 
your friends your accomplishments and it looks 

pretty cool too! 

THE FINE PAINT , PAICES SUBJECT TO CHANGE WITHOUT NOTICE ' GATEWAY IS NOT RESPONSIBlE FOA PAINTING EAA0AS • 
t.'ffiTEACMD, VISA AND DISCOYEA ACCEPTEO • YES. WE'LL TAHE YOJA CHECK - SOAAY, NO C.O.D.s • 

S 10 MERCHANDISE MJNWU\.1 ON MAIL OAOEAS • SlPPLY CK SCI'.IE ITEMS IS LIMITED • PAICES DO NOT INCLUDE SHIPPING • 
lA'S GAOI.JojD SHIPPING/HANDLING WITHIN THE CONTINENTAL U.S. (ITEMS AEQUIAING ADDITIONAL AW:UITS ME 

NOTED) ... S4.25 FOA THE FIAST ITEM, SO.SO FOA EACH ADDITIONAL ITEM. RESTOCKING CHAAGE foNW BE ASSESSED ON 
REJU"NED ITEMS. IF ONE SYNC~IZED SWWMEA IJAO.LNS, DO THE REST HAVE TO DAOJ..tj Tocm 

controlling the world with your PC ... 
Here's a useful book that tells you how to connect your j)E!rsonal computer to the real world and make it do 
useful work like controlling stepping motors, monitoring fluid levels, or switching appliances on and off. 
No PC modification necessary for these projects either - every circuit in this book connects directly to the 
parallel printer port of your PC I Also included are a circuit diagram and listings for 
control software written in Pascal, C, and BASIC. AND (this IS the good part) the OIIIIIGWIII;M 
accompanying disk contains full source code in all languages plus compiled (.EXE) files WORLD 
- (that means no typing .. . yeah!) Whether you want to generate audio tones and 
speech, drive high power loads and DC relays, or convert DTMF tones to binary values, P:C 
this books is a great source for information, rojects, and ideas. There are also 9 
appendices (that's plural for appendix - that ~unk of helpful info that didn't fit into any one .. , · + . 
chapter of the book!) They cover such topics as expanding the parallel port for 24 bit 1/0, ,. ;,;, 
bidirectional printer port use, and using your PC's game port for input. Controlling The ··"~' .;_ 
World with Your PC is $35.00 
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lfi BRIGAR ELECTRONICS 
7-9 ALICE ST. BINGHAMTON,NY 13904 

PHONE: (607) 723-3111 
FAX: (607) 723-5202 

E-MAIL: BRIGAR2@aol.com 

TO ORDER ..... 
PHONE FAX MAIL E-MAIL 

FAX OR MAIL FOR 
FREE CATALOGUE 

SERVIIO: o IIDUSTitY O SCHOOLS o HOBBYISTS O EXPERIMEITORS o CONSUMERS 

OPTREX # DMF50140NF-SEW 
SUPERTWIST LCD GRAPHIC 
MODULE 

BOARD CONSISTS OF THE FOLLOWING: 
4 TOSHIBA T6A39 

ftBHrn 
FEATURES: 
• Low volt drive and power consuption 5VDC 
•COMPACT,LIGHT & THIN 

1 TOSHIBA T6B36 
1 TOSHIBA T6963C 

16 PUSH BUTTON SWITCHES 
16 LED INDICATORS 

{ J : 
ROHM # SLR47VR3F 

•GRAPHIC,FIGURE AND CHARACTER DISPLAY 
•HIGH CONTRAST AND WIDE VIEW ANGLE 
•TRANSFLECTION WHITE BACKLIGHT 

' ALL SURFACE MOUNT COMPONENTS RED LED T 1-3/4 
5MM DIFFUSED LED 
100 PCS.@ 10¢ EA. 

•FILM TYPE BACKROUND 
BRIGAR SALE PRICE. ...... $49.95 

SCREEN SIZE: 2-15!1 6"W x 3-7/B"H 
BOARD SIZE: 4-5/B"W x 5"H 

· 500 PCS. @ 7¢ EA. 
1000 PCS.@ 5¢ EA. 

CANNON #CF120-T302N3D MEMOREX AUDIO PATCH CABLE GRAY FLAT RIBBON CABLE 
12VDC 410 mA- 5 BLADE 6FT. RCA MALE TO RCA MALE #YP3301 lBeld 1 

: •SIZE: 4 11 /16"SQ X 1 1 /2"THICK BLACK CABLE MOLDED ENDS.- 50 COND. 28 AWG (7136) en 
•8" WIRE LEADS MONO CABLE - BLISTER PACKED .01 0" THICK PVC INSUL. 
•Plastic housed, plastic IMPELLER FOR DISPLAY. SALE PRICE .. $1.00 OOV -105oC- AWM STYLE 2651 
•WEIGHT: 1/2 LB IL-C-49055/1-13A- UL APPROVED 

BRAND NEW FACTORY BOXED. ~ ~ 060 COND. SPACING- BLACK POLARITY 

BRIGAR SALE PRICE ... $7.50 ~__............. TRIPE. WILL TERMINATE TO ANY 

1---------------------+---·---------------fSTANDARD IOC CONNECTOR- 2.5"WIDE 
TELEDYNE SOLID STATE RELAY 
PART# 615-8500 1 A' TELEDYNE 
CONTROL VOLTS: 3-32VDC 
RATED: 10AMP@ 250VAC 50/60HZ­
OPTO ISOLATED- SPST 
Connection: screw or quick Connects 

PRICE... 1 - 99 PCS. 1 00 PCS - UP 
$ 10.95 $ 9.95 

MFG: SIGNAL TRANSFORMER 
PART# 14A-56-20 
• PRIMARY- DUAL PRIMARIES (115/230VAC-50/60HZ) 
• SECONDARY RMS RATING - 20V CT@ 2.8A SERIES 

1 OV @ 5.6A PARALLEL 

• POWER- 56 VA 
UL,CSA,VDE APPROVED . 
SIZE: 3"L X 2 'h"W X 1 ~ "H 
PINS: .045"SQ- WEIGHT 1.70 LB 

PRICE·-······ $4.95 EA. 

5- 9W DC/DC CONVERTERS 
•PC-MOUNTABLE • 500 V 
Isolation 
•PI INPUT FILTER • Unregulated 
SHORT CIRCUIT PROTECTED 
HIGH EFFICIENCY - 75% 
OUTPUT: ±12V ±375 MA 
REGULATED LINE: 1.2% LOAD 8% 
REFLECTED RIPPLE: 75MA P-P 
PRICE ... $6.25 EA. 

LOOK FOR US SOON 
ON THE WEB AT 
http:llwww.binghamton.comlbrigarl 

IRRADIATED POL YOLEFIN 
SHRINKABLE TUBING 
SHRINK RATIO 2:1 (50% SHRINKAGE) 

SHRINK TUBE # FP301 
MFG: 3M 
GREY 3/4" 200 FT. PER REEL 
PRICE PER REEL. .. $39.95 

CURTIS INDUSTRIES #F1200AA20 
10 AMP 250VAC- 20AMP 115VAC 
50/60HZ- SIZE: 2"W X 2 %"LX 1 % "H 
.250" QUICK Connect terminals for line F 
LOAC . Brand new factory Boxed 
BRIGAR SALE PRICE ...... $3.50 

3 COND 14 AWG 
• LENGTH: 4 FEET 
• COLOR: GREY 
• O.D .. 375" 
• TYPE: SJT 
• CSA APPROVED 
• strip and untinned ends. PRICE ......... $1.25 E 
Standard 3 prong molded 100 Pes. For $1.00 EA 
plug. 

EXTRUDED GRAY 
~STYLE 2651 (105"C, 300V) 

r -' - ---- - -- -
- -

RAND NEW FACTORY BOXED. 
RIGINAL PRICE $360.00 
00 FT. REEL .............. $89.00 

DOUBLE AO - MATES WITH 2 ROWS 

.025" HEADERS SQ. PINS OF .100" 
CENTER MALE 

eABU 
812-7022-101 
cw 220-16-003 
812-2022-101 

CQNTACTS 
10 PIN 
16 PIN 
20 PIN 

BINBA #0-35849-A-1.5 
BORE 7/16" STROKE 1112" 

~ 
25¢ 
28¢ 
30¢ 

OVERALL CYLINDER LENGTH: 4 1/2" 
ROD DIA: 3/16" THREADED END 10-32 
RETRACTED LENGTH : 3/4" ·SINGLE 
ACTING. NOSE END MOUNTED 
250 PSI - SPRING RETURN 
PRICE ..... ... .... $ 1.95 
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Test all functions and write code to perfonn th& 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, 16CS4, 16CS6, and 16C84. 
Extract out the exact same code for Motorola 6870S series (U3, US, R3, AS, 
P3, PS), 80993, and 68HC70SC8. 
ACD also works with Intel, AMD, and other microcontrollers not listed. 

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

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

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

Call TODAY 
for a price quote! 

(703) 764-5361 
please leave a message 

5765-F Burke Cenlre Parkway, 

Write In 92 on Reader Service Card. 

I #80 TEST EQUIPMENT cont. 

TEKTRONIX 7000 SERIES VERTICAL 
AMPS: 7A42 3SOMHz 4-channel $595. 
7 A 13 1 05MHz differential comparator 
(LED) $350. 7A18 75MHz dual-trace $50; 
7A18A (newer version) $8S; 7A18/6 (with 
variable offset) $11 0. 7 A22 1 MHz high­
sensitivity, differential $375. 7A24 400MHz 
dual-trace $250. 7A26 200MHz dual-trace 
$13S. 7A29 1000MHz single-trace $750. 
Excellent condition! Other plug-ins, main­
frames, package discounts available. All 
with warranty. Pepper Systems, 214-353-
0257. 

POOR MAN'S Spectrum Analyzer/Monitor 
Receiver Kit. 2 to 1,700 MHz. Basic kit 
only $78. Now available with switched res­
olution filters, tracking generator and direct 
digital frequency readout. Works with ANY 
scope or IBM compatible computer. Send 
stamped envelope for details. Science 
Workshop, Box 31 OB, Bethpage, NY 
11714. 

SOMHz 24 CHANNEL LOGIC ANALYZER 
Only $199! VGA graphics PC based inter­
face, with RS232 link, programmable trig­
ger, expandable to 192 channels up to 
96K bytes RAM, fully assembled and test­
ed, ONE YEAR WARRANTY. Get this 
powerful new tool at this incredibly low 
price! We accept MasterCard, Visa, and 
COD. ProBoard Circuits: 409-762-5436. 
100 Market Street, Unit 16, Galveston, TX 
77550. 

SHEFFIELD PROFILOMETER system. 
Surface roughness measurements in 
microinches. Complete system with manu­
als, $500. 214-579-1677 leave message. 

CALIBRATORS: 0-1200VDC, 3ppm, nine 
digits, DVM, GPIB, $1,996! Fluke 335B or 
51 OA $396. 515A portable calibrators 
$896. DC/AC differential voltmeters; 
Fluke 883AB $129, 887AB $196, 893A 
$75. HP 745A AC CALIBRATORS .1 mV-
11 OVRMS, 1OHz-1OOKHz, .02%: $496. 
Complete OSCILLOSCOPE CALIBRA­
TION SYSTEMS from $960. Timemark 
generators, $196. 90-day warranty. 
Hamilton Instruments, 619-439-1345, 1-
800-TO-BUY-TE. 

TEST EQUIPMENT Sale: HP 3964A four 
channel instrumentation recorders, $450 
ea.; Fluke 6160B synthesizer, $450; HP 
5246L, $150; HP 5245L, $200; HP 5253B, 
$90; HP 740B, $200; Tektronix 7623, 
7A26, 7A26, 7B53A, $650: Leader LSW-
480 with plug-ins, $600; Ling TP-450, 
$500; Narda 3000 series directional cou­
plers. Call or fax with needs for quotes; 
Leeds and Northrup K-3 universal poten­
tiometer, $125; Hughes 1406H 500-1 GHz 
5W amplifier, $300, HP 141T, 8554B, 
8552B, $1 ,800. A-Comm Electronics, 303-
290-8012, Fax 303-290-8133. 

TEST EQUIPMENT Sale: HP 580A D/A 
converter, $125; Tektronix 2235A, $900; 
HP 675A .1-32 MHz sweeper, $300; HP 
394A variable attenuator 1-2 GHz, $200; 
HP 3400A, $250; HP 3403C, true RMS 
DVM, $250; HP 3330B, $500; HP 3762A 
clock data generator, $500; HP 415E, 
$200; HP 8620A, $300; Noise Comm 
NC61 01 noise gen. 1OHz-20KHz, $150; 
Shiba Soku AS953B TV sound multiplexer, 
$350; HP 4944A TIMS, $700; Tektronix 
PG501 50MHz pulse gen., $200; HP 
1600A logic state ana. with probes, $200; 
HP 1 0783A numeric display, $1 00; HP 
59308A timing gen., $150; Antritsu 
ME645A microwave test set display unit, 
$150. A-Comm Electronics, 303-290-8012. 

HP POWER SENSOR REPAIR AND 
CALIBRATION 8481A, B, H repair 
from $205 with return loss plot. NIST 
traceable commercial calibration with 
new reference cal. factor chart from 
$95. We also repair many other mod­
els. Fast turnaround. MasterCard and 
Visa accepted. Call QuinStar 
Technology, 310-320-1111, Fax 310-
320-9968. 

HP 54200A digital storage oscillo­
scope/waveform analyzer. 200 MS/s digi­
tizing rate can capture 50MHz single shot 
events. Calibrated, excellent condition! 
$950. 415-244-9254. 

PLEASE CHECK for current items avail­
able at http://www.fmci.com// on INTER­
NET. BARTEK ELECTRONICS, 1-800-
960-8378. 

PC-BASED test equipment: T1 003 digital 
storage scope module with analog output 
and 8 1/0 channels; T1 001 frequency 
counter/capacitance meter; 11 000 inter­
face; all cables, software and manuals. 
$350. 401-596-5135. 

FREE 324 page catalog 

• Passive Components • Semiconductors 
• Electromechanical Surface Mount 
• Connectors/Cable and Through Hole 

59,955 Products 
120 Manufacturers 

All Orders Ship Same Day 

-.. -ER. 0-99 -9 

NICS FAX: 817-483-0931 

Write In 83 on Reader Service Card. 

American Trap Company 
Orders and Information 

1-800-684-0527 
24 hours, 7 days a week 

Visa. Mastercard. Discoyer and Am Express 

We carry a full line of negitive traps 

BVIIRY C.AIIL. CHANN.L AVAILABLII 

EASY, SIMPLE INSTALLATION. NOTHINO MORE TO BUY 
Block any unwanted Cable TV Channel. 

Remove Cable TV Channels and insert video games, Satellite or DBS 
Systems. 
Block sexually explicited Cable TV Channels. 
Block Cable TV Channels only to specific TVs in your household. 
Block Music Channels, Premium and Pay Per VifNI. 
Adds Additional Protection and Security to Parental Control. 

REMOVES VIDEO AS WELL AS AUDIO 

ONLY $16.00 per channel 
Quantity Discounts Available 

Distributors and Dealers wanted for all areas. 
Large profit potential. 

CALL TODAY 
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CABLE TV 
Descrambler Kits 

"NEW & IMPROVED UNIVERSAL Klr' 

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 
Visa, MasterCard, or COD 

Add $7.50 Shipping and Handling. 

Northeast Electronics, Inc. 
PO Box 331 0-N, North Attleboro, MA 02761 

Write In 84 on Reader Service Card. 

KEITHLY 487 Picoammeter $2,395. Dexis, 
612-944-7670. 

HP 1631 D logic analyzer/digitizing 
scope. 1 OOMHz analyzer, 50MHz scope. 
60 channels, with signal pods. Good con­
dition $800. 415-244-9254. 

TEST EQUIPMENT: HP 5326B, counter 
DVM, $200; HP 5327B, $250; HP 8412A, 
$200; HP 8414A, $200; HP 4260A univer­
sal bridge, $200; Tektronix TM506, $200; 
HP 8750A storage normalizer, $200; HP 
371 OA, HP 3702A, 3705A, $1 ,500; 
MIUTaffet Electronics ZM-4B/resistance 
bridge unused with manual; $60 ea. Send 
for test equipment sales list. A-Comm 
Electronics, 7198 S. Quince St., 
Englewood, CO 80112. Phone 303-290-
8012, Fax 303-290-8133. 

BOONTON AUDIO ANALYZER, mod. 
1120, excellent condition $475. Hewlett 
Packard 41 OC all probes $100. 2 avail­
able, HP 8405A, vector voltmeter $245, as 
new. MICRONICS 5107, programmable 
noise generator $200. Psitech Plus, 707-
745-4804, Fax 707-747-5277. 

WEINSCHEL ENGINEERING RF plug-in 
2-4 GHz model 432AP-1 . $150 Aptec, PO 
Box 101 , El Segundo, CA 90245-0101. 
31 0-640-7262. 

LEADER LAS-5500 Audio sys. analyzer 
$425/offer. Dexis, 612-944-7670. 

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

FOR SALE: Hewlett Packard 86222A 
plug-ins, new in the box with manuals and 
dial scale. $950 each. Hewlett Packard 
86220A plug-ins, new in the box with man­
uals and dial scale. $750 each. Motorola 
DPL test sets SLN-6413A $85 each . 
WANTED: IFR 500A, RYCOM 6040/6041, 
Cushman CE-24A. WE BUY: HP, IFR, 
TEKTRONIX, EIP, MOTOROLA or take 
trades on new equipment. Phone 601-868-
6596, FAX 601-868-0133. 

www-www~e ; n<. neTROPICAL HAMBOREE® 
AMATEUR RADIO & COMPUTER SHOW 

ARRL HAMFEST OF THE AMERICAS 
FEBRUARY 3 • 4, 1996 

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER 
S.W. 112 AVENUE & CORAL WAY (S .W. 24 ST.) 

MIAMI, FLORIDA 
• Sponsored by Dade Radio Club of Miami, Inc. TALK IN: 146.925 

• PROGRAMS & ACTIVITIES FOR EVERYONE • ~00+ EXHIBIT BOOTHS • BOO+ INDOOR SWAP TABLES 
• TWO ON-SITE LICENSE EXAM SESSIONS • FIELD CHECKING FOR ARRL AND CQ AWARDS 

• INTRODUCTION TO AMATEUR RADIO DISPLAY • INTERNATIONAL AMATEUR RADIO PRESENTATION 
• FORUMS ON FCC, AMSAT, ARRL, QCWA, DXPEDITIONS, ANTENNAS, PACKET, TRAFFIC, ARES 

• ALTERNATE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION 

ON-SITE CAMPING FOR 300 RVs • FRE~ PARKING FOR 15,000 VEHICLES 

Registration: $5.00 Advance (deadline Jan. 31st) - $7.00 Door 
Campsites: 3 days (Fri., Sat., Sun.) $45.00, 4 days (Thur., Fri., Sat., Sun.) $60.00 

Swap Tables: $25.00 each* plus reg. ticket • Power: $10.00 per user. 
*CALL OR FAX FOR SWAP SPACE AVAILABILITY BEFORE SENDING IN TABLE RESERVATION . 

(Prices quoted for tickets, tables & camping include Fla. & Dade Co. tax) 

Headquarters Hotel: Miami Airport Fairfield Inn- $63 .00 Double/Sing. +Tax. (Complimentary continental Breakfast) Tel. (305) 671-2626 
Speak Only to Reservation Department and MUST mention "Tropical Hamboree· to get special rate . Deadline jan. 18. 1996. 

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC. 
Mail to: Evelyn Gauzens, W4WYR, 2780 N .W. 3 St., Miami, FL 33125-5059 

BOOTH & TABLE INQUIRIES: Call 305·642·4139 or Fax: 305-642·1648 

TEST EQUIPMENT sale: HP 3455A 6.5 
dig. DVM, $500; Fluke 8300A 5.5 dig. 
DVM, $250; HP 5328A 500MHz counter, 
$300; HP 5328A, 1.3GHz counter, $400; 
Tek TM506, $150; Tek TM515, $175; Tek 
TM503, $125; Fluke 2030A, printer, $150; 
Fluke 2300A scanner, $150; Fluke 7261A 
universal counter, $250; Fluke 893A diff. 
meter, $200; HP 5326B 50MHz counter, 
DVM, $200; HP 3467A logging scanning 
voltmeter, $400; HP 5328A 50MHz 
counter, $200. Send for test equipment 
sales list. A-Comm Electronics, 7198 S. 
Quince St., Englewood, CO 80112. 303-
290-8012. Fax: 303-290-8133. 

TECH SYSTEMS WANTS YOUR SUR­
PLUS ELECTRONIC TEST EQUIP­
MENT, MANUALS, COAX & WAVE­
GUIDE COMPONENTS. TOP DOL­
LAR PAID. CALL 1-80()..435-1516 OR 
FAX LIST TO 908·280-0111. 

TEKTRONIX 5510 w/5A15N, 5810N oscil­
loscope $400. HP 6201 8, 6289A, 6294A 
DC power supply $100. Keithley 6162 iso­
lated output/control $1 00, Brown & Sharp 
990 $100, HP 1610A, 1610B logic state 
analyzer $75, Tek 7844 400MHz oscillo­
scope $300, HP 3500 attenuator set $100, 
H P 431 A power meter $60, HP 350B 
attenuator set $50, HP 34702A multimeter 
$1 00, Fluke 1953AE counter timer $200, 
Tek 7871 $100, Tek P6452, P6455 data 
acquisition $40, JDR instrument oscillo­
scope 2000 $300, General Radio 1432 
KDecade resistor $50, HP-IB 37203A 
extender $100, signal conditioner Modd33 
series Unholtz-Dickie $100, Infrared 
Industries, Inc. 803 modulation control 
$100, Fluke 2204A scanner $100, function 
generator Exact Electronic, Inc. $100, 
Harrison regulated power supply 809A 
V=40V, 1=10A $100, regulated power sup­
ply Deltron SH36-6 V=50, 1=1 0 $100, 
Beckman pH meter G $50, signal source 
1208A selectable rate TV test pattern gen­
erator $175, Pulse Instruments 451 A-16 
$125. Call 714-827-7345. 

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

SELL: CUSHMAN CE-70 selective level 
meter, $350; HP 33308 synthesizer, $550; 
(Magnavox MX4102 NAV receiver, $600); 
HP 8411A opt. 011, $500; Lambda LK361· 
FMOV 0-36V, 0-48A power supply, $500; 
Krohnhite, 3103, $350; Krohnhite 3203R, 
$400; 4000AR, $200, Tektronix 607A, 
$300, Tektronix 634, $300, Polarad 1107E 
3.7-8.4 GHz sig. gen., $300; Pacific 
Measurement 1 018A, $300, Sierra Misco 
4001, solar radiation recorder, $250, 
Shibasoku AS953B TV sound multiplexer. 
Send for Test Equipment Sales list. A­
Comm Electronics, 303-290-8012. 7198 S. 
Quince St., Englewood, CO 80112. 

NEW YEAR'S CLEARANCE Tek 577 
01/177 curve tracer $795. Tek 475A 
250MHz o'scope $425. Tel 464 100MHz 
storage scope $350. Call or write for our 
list of surplus test equipment and tubes. 
ISA, PO Box 6955, Laguna Niguel, CA 
92607.714-488-0010, Fax 714-488-0299. 

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

PLEASE CHECK for current items avail­
able at http://www.fmci.com// on INTER­
NET. BARTEK ELECTRONICS, 1-800-
960-8378. 

OSCILLOSCOPE TEKTRONIX 7844 
400mc dual beam CRT readout 7B85 and 
7 A26 $500. List of others sent on request. 
405-247-3480. 



CALL TOLL FREE 
(800) 292-7711 

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 25MHz $439 
S-1345 40M Hz $569 
S-1360 60MHz $759 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

• 1V 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 

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 2M Hz Function Generator Model 401 o 

Fluke Multimeters 
70 Series 
Model 7011 .. .. .. ..... $69.95 
Model 7311 .. ......... $97.50 
Model 7511 ... ....... $135.00 
Model 7711 ... ...... . $154.95 
Model 7911 ... ...... . $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 20>tF. 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 
• TIL logic 
• Data{Peak Hold 
• Audible continuity 
• Auto power off 
• Unit indicator 
• Diode test 
• w/ RS232 Cable 

Kit Corner over 100 kits available 

Model AR-2N6K 
--___,=-"'1:1 2 meter I 6 meter 

Amateur Radio Kit 

$34.95 
M-2665K 

Digital Multimeter Kit 

$54.95 

Model AM/FM-108K 
AMIFM Transistor Radio Kit 

Model XP-581 
4 Fully Regulated Power Supplies in One Unit 

4 DC voltages: 3 fixed - +SV@ 3A, +12V@ 1A, -12V@ 1A • 1 Variable - 2.5- 20V@ 2A 

Ideal for laboratories, 
service shops and hob­
byists. sas 

B&K Model 1688 
High Current (25 amp) Power Supply 
Variable 3-14VDC 

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 
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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,.--------.&..----------~~....-..., 
product information, and/or photos to: 

NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 

430 PRINCELAND CT., CORONA, CA 91719 

GPIB CONTROLLED 
RELAY MODULE 

I CS Electronics announces a new 
small GPIB controlled relay mod­

ule that expands the capability of 
GPIB bus systems to switch signals 
and to control external devices. The 
new model 4864 GPIB <-> relay 
module can be ordered with differ­
ent configurations of contact outputs 
and isolated digital inputs. 

The model 4864 is GPIB to 
relay interface that provides 16 form 
"A" contacts for switching low-level 
signals or high currents. The 4864 
also has eight isolated inputs for 
sensing digital signals or contact 
closures. The relays and digital 
inputs are on a plug-in daughter 
board which makes it easy to 
change output configurations and 
simplifies customer maintenance. 
Initial versions of the model 4864 
are available with contacts for low­
level signals, with contacts for high­
current signals, and with relay driver 
outputs to drive external relays or 
solenoids. All three of these configu­
rations have isolated digital inputs. 

The model 4842 is an IEEE-
488.2 compatible device and uses 
SCPI commands to control the 
relays. The relays may be controlled 
individually, grouped together as 
multi-pole scanner, or grouped ran­
domly for sequential control applica­
tions. GPIB triggers are used to step 
the scanner relays to their next posi­
tion. 

For more information, contact: 

ICS ELECTRONICS CORP. 
473 LOS COCHES ST., DEPT. NV 

MILPITAS, CA 95035-5422 
408-263-5500 FAX: 408-263-5896 

BOZAK ANTENNA 

BOZAK ANTENNA now has a line 
of new ground plane antennas 

for base stations and repeaters. The 
antennas are in stock for the bands 
of 146 MHz, 222 MHz, and 446 
MHz. Each antenna comes in both a 
72 January 1996/ Nuts & Volts Magazine 

3 dBi or a 6 dBi model. These 
antennas are white fiberglass, 200 
watts dissipation, all stainless steel 
hardware and mounting hardware 
included. 

The antennas come factory 
tuned, so you don't have to adjust 
the SWR. The SWR is adjustable for 
out-of-band use. Just add coax 
cable and you're on the air! 

The cost: $54.60 for any 3 dBi, 
and $85.00 for any 6 dBi. Plus $5.00 
for S & H. 

For more information, contact: 

BOZAK ANTENNA 
100 CHURCH HILL, DEPT. NV 

WATERFORD, NY 12188 
518-373-8069 FAX: 518-373-0701 

NEW GPS FIRMWARE 

Advanced Electronic Application 's 
PK-232MBX and PK-900 multi­

mode data controllers are now ship­
ping with Global Positioning System 
(GPS) firmware. 

The new GPS firmware incorpo­
rated in both the PK-232MBX and 
PK-900, automatically detects if 
there is a GPS receiver connected 
upon power-up. If a GPS receiver is 
detected, an initialization string will 
be sent and the TNC will be ready 
for GPS work; if no GPS receiver is 
detected, the TNC will be ready for 
traditional packet data work. 

The biggest new feature of 
AEA's PK-232MBX and PK-900 is 
that GPS commands can be 
remotely programmed, so in stand­
alone tracking applications where a 
TNC, GPS receiver, and radio (no 
computer) are installed in a vehicle 
- the unit does not need to be 
removed and connected to a com­
puter to change GPS parameters -
it is all done remotely. 

The data controllers automati­
cally transmit their position informa­
tion at user-defined intervals and 
can also be remotely polled for GPS 
location information at any time . 
This remote polling is great for those 
who use the TNCs in a Pete Bros. 
UL TIMETER-11™ weather set-up. 
Each member of an amateur radio 
group in a region can set-up a 
weather station in the backyard, 
then other members can poll (at any 

time) the various weather stations 
for information. Doing this forms a 
picture of the region's weather on 
the Automatic Packet Reporting 
System map (APRS ™). 

In addition , certain GPS 
receivers can be remotely pro­
grammed via the PK-232MBX or 
PK-900. You can even configure the 
system to transmit location informa­
tion when a button on the radio con­
trol head is pushed. 

Other new GPS firmware fea­
tures include time and date setting 
from the GPS receiver, remote pro­
gramming of the GPS receiver itself, 
and the ability to operate as a WIDE 
and RELAY digipeater. Exact time 
and date information can be extract­
ed from the GPS receivers to set the 
PK-232MBX's and PK-900's internal 
clocks. 

The ability to operate as a WIDE 
and RELAY digipeater means that 
mobile packet users can be trans­
mitting their position information in a 
stand-alone tracking configuration 
and still act as a message forward­
ing mailbox- all while mobile. 

For more information, contact: 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P.O. BOX C2160, DEPT. NV 
LYNNWOOD, WA 98036 
206-774-5554 EXT. 306 

FAX: 206-775-2340 

ENVIROLINK-50 

S ensorMetrics, Inc., introduces a 
new line of environmental instru­

mentation modules for sensing and 
logging meteorological conditions. 

The Envirolink-50 series mod­
ules are powerful, stand-alone 
instrumentation modules that are 
designed for remote site sensing 
and control applications. They are 
ideally suited for commercial, indus­
trial, municipal, military, and acade­
mic applications where cost-effec­
tive remote measurement of temper-

ature, humidity, barometric pres 
sure, solar radiation, rainfall, wind 
speed, and direction are required. 

Additional modules are offered 
with (0-1, 0-2.5, 0-5, 0-10 volts, and 
4-20 mA) input ranges for remote 
sensing using other input sensor on 
signals. 

Applications for the Envirolink 
modules include: weather forecast­
ing, environmental data logging, 
energy management, agricultural 
automation, remote environmental 
sensing, factory automation, envi­
ronmental data monitoring, and aca­
demic research. 

The Envirolink-50 series of 
modules provide real-time monitor, 
logging, and control of a multitude of 
various conditions remotely and 
independently from a personal com­
puter. Each module is powered by a 
single 7-24 VDC power supply. An 
optional interface kit is available that 
allows modules to be connected 
serially. Up to 32 modules can be 
linked to one serial port of any PC. 
Full RS-232/485 multi-drop capabili­
ty is incorporated in each module. 

Each module offers 32K of non­
volatile memory while the ENV-50-
VOL has 64K. The module's memo­
ry allows for collecting data and pro­
vides security should power failure 
occur. Collected data can be 
uploaded to any PC either directly or 
via a modem for viewing and chart­
ing. 

Each module can accommodate 
up to four specific sensors . All 
Envirolink-50 modules come 
equipped with digital 1/0 and pro­
grammable set point capability 
allowing user control of a wide 
range of machinery at user prede­
termined values. All functions are 
performed using simple ASCII com­
mand sets. 

The SYS50 graphical software 
package is available for DOS or 
Windows applications. This package 
allows users of Envirolink lnodules 
to interface directly with a PC for 
real-time display or data retrieval. 
The package comes with program­
ming examples for users that wish 
to write their own code in either 
Basic or C language. 

The Envirolink-50 module sys­
tems are priced at $379.00. 

For additional information, con­
tact 

SENSORMETRICS, INC. 
P.O. BOX 1049, DEPT. NV 

LAKEVILLE, MA 02347 
508-946-4904 FAX: 508-947-1373 

WEB PAGE: 
http://www.spinners.com/sensormetrics/ 

PC-BASED TOTAL INTERNET 
TURNKEY SYSTEMN 

Logicom, Inc. announces that they 
will begin selling the Logicom 

Total Internet Turnkey System . 
Organizations wanting to set up 
their own independent online ser­
vice on the Internet, now have a 
plug-and-play solution. The Total 
Internet Turnkey System is one of 
the industry's first turnkey systems 
to combine a web server, indepen­
dent online service, internet server, 
and fax broadcast server all in one 



package. 
The Logicom Total Internet 

Turnkey System comes preloaded 
with all the necessary hardware, 
software, and services needed to 
establish a company's presence on 
the Internet. The plug-and-play sys­
tem consists of a Pentium-based 
AST Bravo Tower computer, 
enhanced with the following fea­
tures: 

Galacticomm's worldgroup for 
20 users; Vircom's major TCP/IP; 
add on software: Menu Magician by 
High Velocity Software, Bulletins 
Pro by the Labyrinth, Galacticomm's 
Ad Ticker, DataSafe Publication's 
VisaMan, Fax/Online by 
Galacticomm, EZ Fax by ProDesign, 
Fax Blaster by ProDesign , Quick 
Credit 900 by Logicom; an AST P-
1 00 tower computer with 16 megs of 
RAM, 1.2 gig hard drive, enhanced 
IDE, video card w/1 M VRAM, two 
internal/three external bays, two 
16550 UART serial ports, five ISA, 
two ISA/PCI bus, three-year warran­
ty on PC, NE2000 network interface 
card, and CTX SVGA 14" monitor; 
16 line Stallion Intelligent serial kit; 
eight modems (six USR Sportster 
28.8K modems, two Supra 28 .8 
fax/modems); preconfigured 
FastComm Frame Relay Adapter 
(FRAD) , 50-ohm terminator, basic 
installation and customization; and 
30 days free support. 

Not only does the system come 
bundled with all the needed prod­
ucts, but Logicom has also bundled 
all of the necessary services 
involved as well. In a relationship 
with DataXchange, a national 
Internet Service Provider who sells 
mostly to BBS, independent online 
services, and web servers, Logicom 
is able to provide customers with 
anywhere from a direct 56K connec­
tion up to full T1 access, if neces­
sary. The basic package comes with 
the necessary hardware for the 56K 
connection . If more bandwidth is 
needed , Logicom will provide the 
needed hardware as well. 

For more information, contact: 

LOGICOM, INC. 
1-800-764-4266 
305-726-3868 

telnet: logicom.com 
www.logicom.com 
hmf@logicom.com 

MILITARY SCHOTTKY DIODES 

COl Schottky diodes are available 
in both surface mount and lead-

ed packages featuring hermetically 
sealed, metallurgically bonded , 
glass-to-metal seal construction . A 
full range of leaded parts can be 
supplied as JAN, JANTX, AND JAN­
TXV, 1N5711-1, 1N5712-1 , 
1N5819-1, 1N5822, and 1N6877-1 . 

Surface mount Schottky diodes 
are available as JAN, JANTX and 
JANTXV, 1 N5711 UR-1 , 1 N5712UR-
1, 1N5819UR-1, 1N5822US, and 
1N6677UR-1 . The 1N5819-1 and 
1 N5819UR-1 devices are also 
offered in the JANS reliability level. 

CDI Schottky diodes are priced 
according to part number, screening 
level , quantity , and packaging 
requirements. 

For more information, contact: 

COMPENSATED DEVICES INC. 
166 TREMONT ST., DEPT. NV 

MELROSE, MA 02176 
617-665-1071 
617-665-7379 

SUPER PORTABLE ANALYZER 

AVCOM introduces a super 
portable spectrum analyzer, 

model SPA-20A. The new SPA-20A 
turns any TV into a powerful 950-
2050 MHz spectrum analyzer. The 
SPA-20A allows the satellite system 
owner to find and identify satellite 
downlink signals, maximize antenna 
performance, and troubleshoot sys­
tem failures. The SPA-20A is as 
easy to install to an existing TVRO 
system as a VCR. 

For more information, contact: 

AVCOM OF VIRGINIA, INC. 
500 SOUTHLAKE BLVD. 

DEPT. NV 
RICHMOND, VA 23236 

804-794-2500 FAX: 804-794-8284 

TICKIT MICROCONTROLLER 

The TICkit microcontroller uses a 
PIC16C57 programmed with an 

efficient FBASIC language inter­
preter and an 12C EEPROM to 
implement a two IC microcontroller. 
The TICkit system is designed to 
make microcontroller development 
fast and painless. The TICkit is a 
perfect solution for data logging , 
prototyping, robotics , and slower 
real-time control. 

A suite of library functions 
implemented in the interpreter pro­
vides a wide variety of 1/0 options. 
LCD module interface, 32-bit, 16-bit, 
8-bit mathematics , 8-bit RTCC , 
pulse measurement and generation, 
PWM squarewave generation, RC 
time measurement, 4 and 8 bit buss 
emulations, RS232 serial up to 
19.2K baud, two-wire and three-wire 

serial interfaces, etc. , are examples 
of the functions built into the inter­
preter. 

The FBASIC language is a pow­
erful upper level language. Familiar 
BASIC keywords are combined with 
block oriented grammar to yield an 
easy to use, but comprehensive 
control language. A standard tool for 
the TICkit development kit is a run­
time source level debugger com­
plete with break-points , watch­
points , single-step, and pass-over 
abilities. 

Cost for the TICkits range from 
$49.00 for 2K EEPROM and 4 MHz 
interpreter to $65 .00 for 8K EEP­
ROM and 20 MHz interpreter. The 
development kit is sold separately 
for $45.00. The interpreter chip is 
available at low cost for embedding 
in final products. 

For more information, contact: 

VERSATECH ELECTRONICS 
P.O. BOX 18476, DEPT. NV 
BOULDER, CO 80308-1476 

303-440-5590 FAX: 303-440-9467 

SHIELDED RJ45 BREAKOUT BOX 

L-com now offers an inexpensive 
means of making wiring changes 

to modular cabling utilizing RJ45 
plugs . The DXR45S utilizes two 
high-grade shielded RJ45 keyed 
modular jacks, a nine-position DIP 
switch , and dual nine-position head­
er sockets. This allows the user to 
make any combination of crosses, 
shorts, and opens just by flipping 
the DIP switches and adding 
jumpers. 

The unit comes complete with 
an ample supply of jumper wires 
that store in the unit's rear compart­
ment. Outside dimensions are 3.8" x 
2.4" x 1.1" and the retail price is just 
$49.95. 

For more information, contact: 

L-COM, INC. 
1755 OSGOOD ST., DEPT. NV 
NORTH ANDOVER, MA 01845 

508-682-6936 FAX: 508-689-9484 

ANALOG TEMPPLATETM 

The ATP-1 000 Analog 
TempPiate™ is a Decora style 

temperature sensing wall plate 

designed to monitor temperature 
inside a home or office building. It is 
a low-voltage device which is easily 
installed in a common , single-gang 
electrical junction box or ring plate. 
The plastic body contains a low-pro­
file metal probe to accurately sense 
local temperature. The internal sen­
sor element is thermally isolated 
from the inner wall temperature, 
which may be significantly warmer 
or cooler than the actual room tem­
perature. 

When provided with power from 
+5 VDC to +24 VDC, the Analog 
TempPiate outputs an analog signal 
proportional to temperature . The 
output signal is linear and scaled to 
produce +1 0 mV per degree 
Fahrenheit. The unit is capable of 
measuring temperatures from +3° F 
to +212° F with an accuracy of ±1 ° F 
at 7JC F. The analog TempPiate is 
designed to drive a high-impedance 
load through hundreds of feet of 
cable for true remote applications. 

For more information, contact: 

AUTOMATED ENVIRONMENTAL 
SYSTEMS111 

4141 BALL RD. #529 
DEPT. NV 

CYPRESS, CA 90630 
714-826-7908 FAX: 714-826-2908 

TE-32 MUL Tl-TONE ENCODER 

Communications Specialists, Inc., 
announces a new variation of 

their SS-32P CTCSS tone encoder. 
The model TE-32 provides direct 
access from a front dial rotary 
switch to all EIA CTCSS tones from 
67.0 to 203.5 Hz, allowing users to 
access repeaters that require 
CTCSS tones. 

The TE-32 is housed in a high­
impact plastic case that measures 
5.25" x 3.3" x 1. 7" and is supplied 
with mounting bracket, hardware, 
and 3' long shielded cable. Great for 
mobile or test bench applications! 

Priced at $49.95 , the unit is 
available from stock and comes with 
our standard "no hassle" one-year 
warranty. 

For further information, contact: 

COMMUNICATIONS 
SPECIALISTS, INC. 

426 W. TAFT AVE., DEPT. NV 
ORANGE, CA 92665-4296 

714-998-3021 FAX: 714-974-3420 
1-800-854-0547 

FAX: 1-800-850-0547 
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,TONY TALLI'S ORIGINAL SINCE 1984 
I 

WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

• 
1/&t}A tJ'Jt& ORDERS ALSO ACCEPTED 

NO PERSONAL CHECKS 
U.P.S.INSURED 

l • 800 • 525 • 0428 P.M.SALES 

90 DAY+ GUARANTEE 
PRICES EFFECTIVE DECEMBER 1995 ~u~~~~~~~L~~T 

PAN COMBO PAN COMBO 
SCI.ATL. 

8500 to 
8569 

8570 to 
8580 

$55.00 

YES ZENITH 
YES BASEBAND BB 

$120.00 

$175.00 

GIVE TELEVIEW TONY A CALL TODAY 
1·702·253·1852 • FAI 1·702·253·1854 • P.O. 101 71465 • LAS VEGAS, NV 89170·1465 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. 

ov:s~I:; ;~~ ;~ ~ -se-:ce~;; :U7; ;ni~: ~-u:;::::;tr: :;---l~lf.jiiij ;I -------------------------------------
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. AUTIIORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs l 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 SI!LLI!R: I will not seU, 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, teU or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature ____________________ _ Date ______________ _ 
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/dfk -_-~ -_ cc "':~ PLEASE FOR ORDERS ONL 

_i ·~ P.O . BOX 538 
~ --. =y 

1-800-742-2567 
'< ,.. ' --==-----=:::r BENSENVILLE, IL 60 I 06 

Call 708 • 616-8050 oR Fax l OB • 616-9094 
----------------------------------------------------~ 

* SSA~1 pe. fScientific Atturta .• Pioneer) ... 
Starbase 83 • . • . . . . .. .. . . .. ... . ~...., 
ED+ (WT-3G) ................... 85:00 
Scientific Atlanta SA-38 • . . . . . . . • • • S5.JlO 
SA-4 (8580) .................... 100.00 
Pioneer SMod (6100) ............. 120.00 
Pioneer . . . . . . . . . . . . . . . . . . . . . . 75.00 
Oak N12 ........................ 50.00 
Hamlin MLD 1200 ................. 50.00 

* FT'B 312 ........................ 90.00 
85 Ch. Converter w/Remote •.•••••••• 65.00 

~000----~*~~~~--~ 
B3 'COmbo . • . . . . • . . . . . • .. • -...: 
.ED+ Combo ............. . 
SA-38 Combo . . . . . . . . . . . . • . . . • • . ~ 120.00 
SA-4 Combo (8580) .......•.•..•... 16&. 

* FTB 312 Combo .................... 150. 
Pioneer SMod Combo (61 00) ......... IBtli.OIF,-::-1~~ 
Pioneer Combo . . • . . . . . . • • 
Oak N12 Combo . _. .......•• 
Hamlin MLD 1200 Combo ..• 

.ASK ABOUT THE &fiLLENNIUII 
*WE NOW SHIP FED-EX* 1-800·742-2567 FOR 

Hours: Mon.-Fri. 8-6 CST Sat. 1o-2 CST 

QTY. 

SHIPPING+ 
NOPE 

ITEM 

Cashier's Check • MCaMIV 
SPECIAL SHIPPING RA LOT ORDERS 

VISA D MASTERCARD [J 
PLEASE PRINT CARD I 

SUBTOTAL 

TOTAL 

EXP.DATE 

Name ----------------------------------------------------------------------------------------­

Add~ss --------------------------~--------------------------------------------~--~---------­
City -------------------------------'------------------------------ State--------------------------
ZIP'---------.,..------.--.---------------__._-_____ Phone No.\-( _ ____,j ----------------------.......:-------------

0 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 wi thout AUTHORIZATION 
from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for vi ewing 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: 1 agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Green leaf 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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I #80 TEST EQUIPMENT cont. 

SPECTRUM ANALYZERS HP 141T/ 
8554L/8552B .5-1250 MHz, manuals, 
noise generator. Excellent condition . 
$1,395. Pat Bartol, 215-345-1025. 

SELECTIVE LEVEL meters. Rycom 6040 
$300, 6010 $195. Wave analyzer, HP 
3581 C $375. Signature analyzer , HP 
5006A $200. Plotter, HP 7475A $150 . 
Sweep generators, HP 8620C .01 to 2.4 
GHz $1,495, HP 8620C 5.9 to 9.0 GHz 
$995. Ocillograph, Gould brush 220 with 
accessories $145. Technologies West, 
541-267-6064. 

TEKTRONIX SCOPE 7834 , 7B70 , 71, 
A12, A16, excellent, $395. Tektronix 528 & 
528A waveform monitors $150 . Fluke 
8300A digital voltmeters $39.50, 8600A 
digital multimeters $10. HP 7550A graph­
ics plotters $95. HP 5245 frequency coun­
ters w/5253B $75. HP 606A signal genera­
tors $50. Nevada Metals Co., 310-491-
3181 orfax310-491-3182. 

DEC EQUIPMENT WANTED!!! We are 
buying 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 
51 3-847-2350. 

TEST EQUIPMENT WANTED! We are 
looking to buy new or used test equipment 
by HP, Tektronix , Fluke , Wavetek, 
Marconi, and others. Please call or fax us 
a list. Danbar Sales Company, 602-483-
6202 or Fax 602-483-6403. 

FREQUENCY COUNTER Optoelectronics 
model 2810 with backlight, like new $150. 
Oscilloscope RCA 3" with hi-tension probe 
$50. Call 908-287-8561 or write PO Box 
4393, Metuchen, NJ 08840. 

I-I t:=l rvl E (3® 
IJ!Struments 

Lightweight portable 

- packed with affordable measurement power 

Made in USA 

0 HM5005: 0.2 - 500MHz Frequency Range 

0 HM5006: 0.2- 500MHz, incl. Tracking Generator 

0 HM5010: 0.15 -1,050MHz Frequency Range 

0 -100 to +13dBm Signal Input Range 

0 Numeric Display (100kHz Resolution) 

0 On-Screen Frequency Marker Cursor 

0 True Analog Display with real time refresh rate 

0 Measurement Results Output to PC (optional) 

Test your design's EM/ performance 
before final compliance testing 

0 HZ530 Close Field Sniffer Probe Set (optional) 

0 EMI Diagnostics at the prototype level 

0 Radiated Emission Testing 

0 Conducted Emission Testing 

0 Location of Emission "hot spots" 

HAMEG- Solutions at the heart of the matter. 

HAI"'E131 1939PiazaReal 266EastMeadowAva. 
Inc. OCeanside, CA 92056 EastMMdow,NY11554 

call toll-free at W (6191 630-4080 e 15161 794-4080 
800.247.1241 ~ 16191830-8607 . l@d (5161794-1855 
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SIMMs, SIPPs, CREDIT CARD, SO), 
ZIPP, DIP, CPUs 

AST • COMPAQ • DELL· HP ·IBM 
• NEC • PACKARD BELL • TI • 
TOSHIBA • ZENITH & MORE 

NO QUANTITY TOO SMALL 
OR TOO LARGE 

PH: 1-800-4-MEMORY 
MEMORY MASTERS INC. 

Write In 44 on Reader Service Card. 

Flat Panels Served Here 

House Specialty- Monochrome LCD Kit $249 

at. Ca,tl. ofC'.:b K!<J~au,ant, m.n .. 
. A,,.t.,..(Controllers for PC ISA Bus) 

Earth LCD/M Monochrome LCD Controller $149 
EarthVisK>n/ISA Color LCD Controller $299 

C.t-m (Include LCD. ISA Controller. 
Cable & Backille Inverter 

Monochrome 9.4' $249 
Color S1ng1e Scan 8 2' $450 
Color Dual Scan 9 .4" $7 49 
Color 9.4 TFT $995 

.A/. Cn,/,(LCD Only) 

Mono 9.4' LCD $95 
Color 8.2' S1ngle Scan $125 
Color 9.4 Dual Scan $399 

~EARTH '1hl Flat Pan1f SDiutiDns CDmpany" 
.-:::;- Compute~ Tecnroogoes 

P.O. Box 7089 - l aguna Niguel · California - 92607 
Phone: (714) 448-9368 - Fax: (714) 448-9316 • BBS: (714) 448-8093 

Write In 85 on Reader Service Card. 

TEK 7L 18 1.5-60 GHz spectrum analyzer 
plug-in. Nice unit in perfect working condi­
tion, $2,995. DC503A counter/timer $395, 
7904 scopes $395, 7613 scopes $250, 
new P6452 probes $40, L 1 plug-in $250. 
DAS9220 system-loaded. Call for details. 
Hi-Test Electronics, 303-417-9395. 

WANTED: CRT & case for Tek 492 spec­
trum analyzer. Also manual or info on 
Micro-Tel SG-800, swept signal gen. and 
Northwest lnst. Systems, Ascope model 
85. Call 909-279-7347. 

SIEMENS W2008 level oscillator 
$365/offer. Dexis, 612-944-7670. 

IFR 2000 plug-in module offers? Tektronix 
2215 oscilloscope $425. Hewlett Packard 
3550B test set, needs work $35; 5381A 
frequency counter $50. Old Jackson 636 
tube tester $20. Michael Crain, 3 Hillside 
Ave., Harveys Lake, PA 18618-9782. 717-
639-2794. mcrain1952@aol.com 

MUL TICORE UNIVERSAL solderability 
tester $250; Tek 3S1, 6032CF probe $200; 
Honeywell1912 Visicorder $200; Tek 547, 
132, 1 A4, Q 1 LS, 1 L 10, cart, C30, 
books/MF $950; Tek 575 $150; Singer 
UR-3, portable mainframe $250; SS dial 
thermometer, SS dial dewpoint $200; 
weather transmitter $200. Send SASE for 
AIV list. CJ Scheppers, 1675 Madison, 
Kansas City, MO 64108. 816-221-0231 . 

SELL: HP 334A, $500, HP 8690A sweep­
er frame, $200; HP 86908, $250 ; HP 
8699B, 1 OOMHz-4GHz plug-in, $400; HP 
8698B, $350; HP 8694A $200; HP 8695A, 
$200; HP 8693B, $200, HP 8691A, $150; 
HP 8693B, $200, Tektronix C30A camera 
and back, $100; HP 197A, $100, Tektronix 
DC503, $150 Tektronix 106 pulse gen., 
$200; Tek 109, $1 00; Tek 191 constant 
amp. sig. gen., $200; Tektronix 7603 
scope frame, $250; Tektronix 1474 NTSC 
color sync. generator, $200 . A-Comm 
Electronics, 303-290-8012, Fax: 303-290-
8133. 

VERMONT MIXED goodies, mise test 
equipment, lab equipment, tools. Too var­
ied to list, see ad in 12/95 Nuts and Volts, 
you'll get the idea. Radio, microwave, sci­
entific, radiation, microfiche, aviation. List 
available. Andrew Smith, AMSL, VT 802-
254-9459, FAX 802-257-4862. 

ATOMIC STANDARDS for sale . Also 
repairs with free estimates. Want "dead" 
standards in any condition for parts. HP 
5060A, Tracor 304A, B, HP 5061A/B, 
Tracor 308A, 304D, etc. Also want original 
manuals. Corby Dawson, 805-736-0288. 

FLUKE TEMPERATURE measuring sys­
tem consisting of thermometer Model 
2190A and thermocouple selector Y2001 
$450 . Universal timer counter model 
7261A opt 521 in excellent condition $470. 
Offers on all. PSITECH PLUS 707-745-
4804, FAX 707-747-5277. 

HEWLETT PACKARD 8753A NETWORK 
ANALYZER 300KHz-3.0GHz with acces­
sories like new, will certify $15,000. OBO. 
Call Steve at: 801-460-1549 . 

HP 37308 down converter $650/offer. 
Dexis, 612-944-7670. 

HP 86260A RF plug-in $575, checked out; 
HP 493A microwave amplifier $200; HP 
3437A system voltmeter $150; HP 8553B 
RF plug-in $200; HP 3320B frequency 
synthesizer $150; HP 423B crystal detec­
tor $125; Heath 2240 digital LC Bridge 
$200, Gould CL-81 0231-01 thermal 
recorder 8-channel $200 . Ty Miller, 
Southcoast Surplus, 714-830-9170; FAX 
714-454-9841 . 

YOUR CHOICE: HP 37302A (4 ea.), HP 
59501 (1 ea.}, HP 59307A (3 ea.) $125 ea. 
Aptec, PO Box 101, El Segundo, CA 
90245-0101 . 310-640-7262. 



TEKELEC CHAMELEON II with software, 
manuals, softcase, instruction cassettes. 
This is a protocol analyzer for data 
streams. $1 ,400, OBO. Jack Iverson, 1110 
Old Mill, Palatine, IL 60067. 708-359-0941. 
Can run X.L5 plus others. You ship. 

SENCORE SG165 AM-FM stereo analyzer 
complete with all manuals and probes 
excellent condition $350. Heathkit CRT 
analyzer, restorer, unassembled kit in 
sealed box. Make offer. 305-233-6040. 

FUNCTION GENERATOR: Tenma model 
72-380. Wave patterns; square, sine, saw­
tooth. Adjustments; duty, offset, TTL, 
CMOS, amplifier. Time adjustments; (.01 
sec) 1m, 100K (.1 sec) 10K (1 sec) 1K, 
100, 10 (10 sec)'. Don't know age. Make 
reasonable offer. 803-542-6392. 

HP 54100A 1GHZ digitizing oscilloscope, 
$2,300. Contact Mark, 913-791-7797 
(days) or 913-856-5905 (evenings and 
weekends). 

MARCONI MODEL 2955/2957, test equip­
ment. Looks & works like new. SN: 
119507-209. For use with 2-way, cellular 
and transmitters. New price: $13,500. Sell 
price: $4,950. Hecht Communications, PO 
Box 56377, Jacksonville, FL 32241 . 904-
731-9000. 

WANTED: SEISMOLOGICAL INSTRU­
MENTS Kinemetrics, Geotech, Sprang­
nether, etc. Seismometers, drum 
recorders, instrumentation, or what have 
you? Call Bill Scolnik, 1-800-634-7036 or 
fax 1-800-788-5005. 

FLUKE 1900A counter 5Hz to BOMHz. 
Dexis, 612-944-7670. 

TEKTRONICS 491 Spectrum Analyzer 
10MHz to 40GHz $695; Hewlett Packard 
3455A digital voltmeter $195; Tek 465 
100MHz o'scope $325; Tek 464 100MHz 
storage scope $350; Tek 475A 250MHz 
o'scope $425; Tek 577 01/177 curve trac­
er $795. Call or write for our list of surplus 
test equipment and tubes. ISA, PO Box 
6955, Laguna Niguel, CA 92607. 714-488-
0010, Fax 714-488-0299. 

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 601-86~133. 

ELECTRONIC TEST EQUIPMENT. 
BUY, SELL, TRADE. TECH SYSTEMS 
WANTS YOUR SURPLUS TEST 
EQUIPMENT/MANUALS/COAX & 
WAVEGUIDE COMPONENTS. TOP 
DOLLAR PAID. CALL 1-800-435-1516 
OR FAX 908-280..0111. 

WAVETEK 3000-200 1-520 MHZ .001% 
LEVELED SIGNAL GENERATORS; CW, 
AM , FM, built-in deviation/FM meter. 
UNDER $750 with calibration & manual. 
GIGATRONICS 840 26-40 GHz LEV­
ELED, AMPLIFIED FREQUENCY DOU­
BLER. List $22,000; $1 ,996. HP 8683B 
2.3-6.5 GHz SIGNAL GENERATORS. 
WIDEBAND FM. Built-in pulse genera­
tor. '89 HP price $17,305; $2,396. 90-day 
guarantee. Hamilton Instruments, 619-
439-1345, 1-800-TO-BUY-TE. 

POWER SUPPLIES by HP, Lambda, 
Power Design, Kepco, all working. 
Single, dual or triple output. From $50 to 
$300. Call for model numbers. 415-244-
9254. 

HEATHKIT TEST equipment TV post 
marker, sweep generator, Model IG57 A 
$200; TV vectorscope, Model 10-4101 
$150; Like new, never used after calibra­
tion, manuals & test leads included. Call 
Ron Weinert, 904-744-1313, or write; 3446 
Sandburg Rd., Jacksonville, FL 32277. 

CRT TESTER rejuvenator B&K Mod 466 
$150. Plus UPS. Excellent condition with 
manual. Will trade for signal generator 
Mod URM25/F or equivalent in good work­
ing condition. Ken. Message phone, 208-
245-3243. 

SELL, TUBE testers. 1 each, Precision 
Apparatus Co. Mod. 10-40 with manual. 
Roll Chart OA4 thru XXL. 1 each Jetronics 
Ind. Mod. TV-108/U Roll Chart OA4 thru 
XXL. Both excellent $150 ea or $250 both. 
805-482-1424. 

WANTED: SERVICE manual for HP 
3582A spectrum analyzer. Wade 309-523-
3262. 

KROHN-HITE 2,000 sweep generator 
$275. Dexis, 612-944-7670. 

REPAIR AND CALIBRATION Accucal 
Services provides low cost repair and cali­
bration of electronic test equipment from 
HP, Tek, Fluke, Biddle, etc. Call or fax for 

REWARD$: IEEE488 programmer to 
awaken WJ8617B. Wanted: 21.4MHz fil­
ters (180-230 KHz), 72 ohm hardline, mod­
ulation analyzers. WBCV, 810-620-0853. 

SCOPE BOOSTER Kit, increase the input 
frequency of your scope to 170MHz. No 
internal connections required . Free 
brochure. Creative Technology, 206 
Gilbert Ave., Winsted, CT 06098. · a quote today. Phone, 609-678-8691; FAX 

609-678-3466. Accucal Services, 
Pennsville, NJ 08070. 

TEKTRONIX 2465 $2,000. ABC 
Electronics, 612-332-2378. 

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. 

WA VETEK 3001 , synthesized signal gen­
erator, 1-520 MHz, needs minor repair, 
$300. G&G Communications, 716-768-
8151. 

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 89 on Reader Service Card. 

When Visitinq Disney World And Sea World ... 
Come To lhe World Of Electronic Surplus! 

SKYCRAFT,., 
PARTS & SURPLUS, INC. 

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 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

Olatt - Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools . . . $389.99 
SOOT Case Only •.. $114.80 

p1att - Case- Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ... $208.00 
660ZT Case Only ... $57.40 
Optional Sperry meter #DM6510 as shown ... $63 .. 95 

h~--"111111111~ ... ....... 

~v #' ,, 
,,, ~· 

··~ 

'/ -WeUer WCC:IOO. Electronically 
controlled station, temperature 
adjustable from 3so·F-85Q•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil ... $92.00 

- Superior 
magnification, Optical Glass 
Prismatic lenses, (not plastic) 
Select any one of (6) magnifica­
tions ... $22.50 

Goklstar- 20 MHz Dual Trace Oscilloscope OS-
9020A·Large 6" rectangular, high sensitivity: 1 mV/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, Inc. 
9103 Gillman, Livonia, Ml 48150 ~~ 

Customer Service: (313) 422-1221 •.. 
ORDERS ONLY: 1 (BOO) 772-3455 

"Tools American Made." 

Write In 86 on Reader Service Card. January 1996 77 



COMPUTER PARTS- SCSI DRIVE ACCESSORIES- SURPLUS ELECTRONICS 
Q1Y DISCOUNTS AVAILABLE* -GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED- APPLE II/ MAC&... IBM 

Full Size 6 Bay Tower Case 6lffi Bay SCSI Tower Case 
•200W PIS 
•6HH Bays 
•LED's & Rst 
•Fits Fullsize bd. 
• No-tip stands. 

Great for Servers 
or BBS Use. Lots 

ExT. DRIVE CASES 

•200W PIS 
•6 HH Bays 
•LED's & Rst 
•6 ID Selectors 
• No-tip stands. 

All bays Open Face for 
CD ROM, SyQuest, 

Optical, Etc. 

$49.00 

of room inside. No 
rails required. Fits any 

size motherboard. 
w /?I.XJW PIS 

$59.00 $19- $65.00 $99.00 
2 50 Pin Centronics 
Connectors & 6 IDC 
50 Pin connectors. 6 
SCSI ID Selectors. 

Power Supplies 

Mini Tower Power Supply. 145 
Watts. Refurbished .............. $20.00 
New ....................................... $29.00 
XT Power Supply. 135W ... $15.00 
XT Power Supply lSOW .... $19.00 
IBM XT 65Watt PI S .... ......... $5.00 
300W. Tower or ATType-.$39.00 
AT Power Supply. 200W ... $29.00 
Compaq Prolinea BOW. Standard 
PC Connectors. +5/12 & -5112 
Great for Small Projects! ..... $19.00 

FLOPPY & CD DRIVES 

Usrd 360K 5.25" Drivr ............ $5.00 
New 360K 5.25" HH Drive .. .$10.00 
Used 1.2 Meg 5.25" HH ...... .$20.00 
Used 720K 3.5" Drive ........... .$10.00 
New 1.44M 3.5" Drive ......... $29.00 
5.25 -> 3.5 Floppy Adapter .... $2.95 

CD ROM Drives 
Sanyo 2x External w/ctrl'r ... .$99.00 
Sanyo 2x Internal w/ctrl's ... .$79.00 

External Drive Enclosures • SCSI • CD ROM • floppy • Computer Cases 

External 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, 
Bemouli, CD-ROM, etc ................ ..... ...... ..... $39.00 
"Lunch Box" SCSI Case & PIS 3.5" Only .. $35.00 
Closed Face HH SCSI Case for 5.25/3.5" Drive. 
30 Watt PIS .................................................... $39.00 
External MFM /RLL Case & PIS ................ $19.95 

FH Close Face SCSI Case & PIS 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 I AT Case & PS (150W). Reset & 
Turbo Switch, LED, 2 Exposed HH bays .. $29.00 
Desktop PC Case (No P/S) ......................... $14.00 
Side by Side open face SCSI Case. For two 
CD ROMs, or 1 CD &: HD, or 2 3.5" HD .. $59.00 

Monitors Fujitsu Cash Drawer 

~e.r:~==~:::..~~.~~~~.~~:oo 
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". lilput for 75Q (standard) or 
High impedance ............................................................. $35.00 

Cokr~MxliU.NctStital::{eft:r8)a:iumnt.ext 
butl31.betilecl.ft:rn-rnn.t.or~Nintmdo,asaWioo 
rn:no-. &memve~q;;:;i~Sprify. ---S6Jro 

Uled/RefulbishdMcro. DIJ) ~JD 

Olivetti 9'~ Reruro. 9" MonoVGA 
w1th new tube mstaUed. 
Mono VGA Monitor. 
Excellent for small pla<es, 
where color is not rieeded. 
Makes a ~t POS termi­
nal. Use ffir word P.f0Ces5-
ing. a<COWltinj!; an0 more! 
Standard VGA 640x480 
resolution. Windows looks 
really good! Excellent 

~t:c~~-- ---~~-~-~-~-~: . .s9lJ~ 

Monthly Specials 
Cases •CD ROM Drives • Accessories) 
Sanyo Quad Speed CD ROM Drive. 

Internal drive for PC ....................... $165.00 

32K x 8 Cache RAM 15ns ••••••••••••••••• $4.50 

1.44 Floppy Drive (NEW) ••••••••••••••••• $29.00 

MediaVision Jazz-16 Stereo Card, Speakers & 
Microphone Combo ••••••••••••••••••••••••••• $65.00 

Mono Handheld Microphone ...... $7.00 

Jazz-16 Stereo Sound Card w /SCSI...$49.00 

Sanyo DoubleSpeed CD ROM & Controller 
Internal for PC Compatibles ••••••••••••••• $79.00 
External for PC Compatibles •••••••••••••••• $99.00 

24V DC Trigger required 
to open drawer . lJnit is 
supplied with RJ-45 
Cable. Serial Version 
works w/any COM port 
@300baud. 

$75.00 I Serial $99.00 

Refurbished 286 System 

Tandon 286 

8MHz• 1.2 Floppy • 1024 K Ram • Kybd 
Mono Monitor • Midsize Case .. $109.00 

Pentium Motherboard Blowout 

256K Cache • 2 VLB Slots • 60/66MHz 
CPU Not Included .............. $69.00 
With CPU Installed ............ $210.00 

Alltech Electronics Co 2618 Temple Heights. Oceanside, CA 92056 
$25.00 Min. Purchase lor Mall Orders IDEorRoppy(Flatribbon) ... $1 . ea 

1------------==~------,-------....;;;;.;;..;..;:;,.,;;.....;,.;;,.;.;.;.,;,..,;;...;;;.;;,.,;;,.;;.;,.;;;,;;,;;,...;;,.,;...:....;~~..;;;,.,;..;;;,;;.;;,.,;._---l MFM/RLL/ESDI CableSet...$2.00 -=-Phone Orders : 3 Southern California Locations! Int. Tapeclrive cable (lumbo).$4.00 

619/724-2404 
Santa Ana Lomita Oceanside 

IDE Extension. 40 Pin Rat Ribbon 
1300 E. Edinger. Santa Ana - 714/543-5011 cable. 18". Male to Female ..... $1.00 
2018 W. Lomita BLVD. Lomita - 310/539-2260 SCSICables 

1-F-a-x-•• -----------,-----+1401 El Camino Real. Oceanside - 619/721-0093 3Foot25/SOSCSICable ........ $9.95 
619 724-8808 b l d • SOPinPass-ThroughTerm $595 

School & Government POs Accepted! We uy surp us & unwant~ computer mventory SOPinSingleEndedTerm.·.:::$3:95 
Phone Order Hows 9AM- 5:30PM Mon- Fri as well as scrap electromcs related inventory. 

Laptop Carry Case 
18" X 13" X 3.75" 

$14.95 
~~case. Black trim 
exlenor. !'Ibn rola~le rigecl 
sides. Includes shOulder strap. 
Exterior 15" X 8" X 1.25" pock· 
et for manuals, P,ilpetS. tiat1er­
ies, etc. Extren\ly well built! 
Qmtdml!! 

Modem Madness! 
Internal 2400 (PC) .......................... $9.95 
lntemal2400 w INMP1-5 (PC) .. $12.95 
Intemal9600 & 9600 Fax ............ $19.95 
Extemal2400 & 96/48 Fax ......... $19.95 
External2400 Hyundai (New) ... $19.95 
Extemal9600 (.v32 only) .......... .. $39.00 
Extemal14.4K & Fax ...... .......... .. $49.00 

Fax & Data Modems 

EPROMs 

MICROCONTROLLERS 

2716 or 2732 ..................... .... 7511 
2764127128/27256 .... ...... .... $1.50 
27512 ..................................... $2.00 
271000 (32 Pin) ........... .... ..... $4 .00 
27010 ........................ .......... ... $6.00 
8748 ...................... .. ...... .. ....... $4.00 
8749 ....................................... $6.00 
8751 .... ......... ... ....... .. .............. $9.00 

CHIPS & ROMs 

:=============~ ~============~ 80287-8 ...................................... .$19.00 

Laptop Carry Case U p S S a v i n 9 s I ~~J~:~~:::::ii:oo·-vi"o:i·o:::::::::~U:~ 
1 2" X 1 5" X 2. 7 5" 82450 ... ........ s2.f1~o ... ........... sLoo 

Un -in teruptable Short lead 41256-12 or-15 ........ 50¢ 
Shortlead 41256 -10.60¢ -08 .75¢ 

1- 19 9 S p S l 41024-10(1Megx1)or44256 ~ . ower upp ies! -12 .. $2.50 -1o ... $3.oo -801-70.$3.50 
256x8 -15 SIMM ... $3.00 /-12 .. .$4.95 

Zi.....,_,.t Exterior pocket 
U~';cU;;" X 1". CarrY han-
dles & Shoulder Str'!P· 
Gre~h color. Originally 
fer ~tsubjsbj 

250 Watt Safe Power UPS .. $59 256x9 SIP -12. ........................... .$5.95 
900 Watt APC UPS ........... $349 256x9 SIMM -so ...................... .$10.00 
S V l bl D d 1 Meg x 9 -10 SIMM .............. .$26.00 

ave your a ua e ata an 1 Meg x 9 -80 SJMM .............. .$35.00 
equipment from evil blackouts Batteries 
with a UPS /Power Conditi"oner. 1/2 AA size, 3.6V lithium ......... $4.95 

AT type "plug in" 3.6V or 6V .. $6.95 

PC Cards & Accessories 
Tandem 286 System (Refurb) w 1024K • Keyboarad 
1.2 Floppy Drive • Mono Monitor .................. $109.00 
Jazz-16 Stereo Sound Card w/SCSI Port.. ...... .$49.00 
CGA/EGA Video Card ...................................... .$19.00 
AT MFM HD Only Controller ........................... .$9.95 
AT 2 Meg Mem. Exp Card w /2 Meg ............. ... $35.00 
RAM Sack Ill 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 Roppy, Serial & Par Controller .. ... ............. ... $9.95 
Super 1/0 IDE, Foppy, 2 Serial, 1 Parallel... ..... $14.95 
XT or AT MFM HD & Floppy Ctrl (Specify)n .$14.95 
AT IDE HD Controller ........ ............................ ...... $4.95 
Mono/Parallel Port ............................. ... ................ $9.95 
Full Length CGA wiRCA out.. ... .............. ......... $14.95 
Microsoft InPort Mouse Card (only) .. ................. $9.00 
32 Bit Mem Exp. (9 MegiOK) 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 /1024K ................................. $29.95 

CA klidmb pl~e lldd 7.25% s.&es tax. • Minimum stappins • handkrc ctwzes $6..50. • Warnnty: Uxd/R.elurbu.hed prodll(b have a OOda)' warranty • ALl Rm.tu must have -an AAiA I, caD be fen shiPJMl& bide tow • No Retunu without an ~nvaia. Shippfts .&.: Hand Me ch.qes are non·rtlundli* • 
2CX Rt:~ chars; e • ..,pies ID p-od.utts purdl•ed in m-or • incompt~tibU.ty problmu School.&.: Uruvenaty ~ <Mieh aa:epUd, othen on AOC only • Pnces and avw.hblily s'-¥t., chanse •• anytunt Wlthoul .ny notiicaticn whabcln'tt .. 
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I #80 TEST EQUIPMENT cont. 

HP 37028 IF/BB Receiver with HP 3705A 
phase detector plug-in. Good condition. 
Make offer. 415-244-9254. 

SECURITY 
85 

CCTV EQUIP. Police cruiser video sys­
tems. Watec color CCD camera Tamron 3-
8 zoom lens. Sony 4" flat screen Toa wire­
less 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. 

SECURITY CAMERA equipment and 
related products. 1 OOOs of pieces of equip­
ment, 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 . 

CCTV LENSES, new & used stuff, all 
sizes, 2-8-75mm, man-auto iris $10 up. Lot 
prices. 617-933-0827. 

SURVEILLANCE: ALL ELECTRONICS 
SECURITY DEVICES AND ALL YOU 
NEED FOR PRIVACY AND SECURITY, 
BUGGING/ PHONE TAPPING DETEC­
TORS, TELEPHONE RECORDING, 
TELEPHONE/FAX SCRAMBLERS, VEHI­
CLE TRACKING SYSTEM, COVERT 
VIDEO CAMERA, TRANSMITIER KITS, 
AND MORE. FULL CATALOG AVAIL­
ABLE. A.B. ELECTRONICS, NY, 1-800-U­
ANTIBUG, 718-253-3637. 

STUN BATON or high voltage ozone 
replenisher, $30 plus $3.90 shipping each. 
Knight Industries, Box 1525, Woodinville, 
WA 98072, 206-481-9491. Knight Sticks 
are personal, non-lethal, high voltage 
defense products direct from manufactur­
er, us! 

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

SPY EMPORIUM privacy security. 
Professional recorders, parabolic mic., 
wireless covert video, bugging/phone tap 
detectors, 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 sup­
plies, contacts, motion detectors, sirens, 
strobes, metal enclosures, timers, water 
gas and temperature sensors. Send $2 for 
catalog: HES Electronics, PO Box 183, 
Brick, NJ 08723. 

4 CAMERA CCTV system, 4 Sanyo CCD 
cams, 4 mounts 4-8 mm lenses, 12" moni­
tor w/4 cam. sequential switcher. $699 
complete. 617-933-0827. 

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. 

MICROWAVE ASSOC. ceramic pkg. 
detector/emitter diodes. Axial pin leads. 
For intrusion alarms, etc. pack of 50 ea. 
$25. Seabird Technical, PO Box 2438 
Menlo Park, CA 94026. 415-367-8320 , 
Fax 415-365-5845 Visa/MG. 

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 monitor­
ing fee! Call, 41 0-483-6211. 

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. 

PROFESSIONAL ALARM EQUIPMENT/ 
SERVICES. SASE for a complete list: 
WCE, PO Box 1175, Dania, FL 33004-
1175. 

WANTED: THEORY and service info. for 
"Checkpoint Systems· library exit anti-theft 
RF tag detector. 334-347-5281. 

SATELLITE 
EQUIPMENT 

90 
LOT'S OF used satellite receivers, dish 
movers, LNAs, downconverters, some 
working. Lots of other electronics, used 
TV, VCRs, remote controls. Call LeRoy, 
512-441-8245. 

25K LNB $54.95, 20K LNB $69.95, com­
plete systems, C/KU, RCA, DSS 18", 
Orbitron, Ajak, Drake, Chaparral, Echostar, 
HTS, Accessories, expert advice. Free cat­
alog. Satellite Warehouse. 1-800-851-
6534. 

SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, 
SCPC, Subcarriers, FM Squared, 
Facsimile, Pres., Services, Weather 
Services. Simple how-to-receive instruc­
tions. $16.95 plus $3 Priority Mail. UNI­
VERSAL ELECTRONICS, 4555 GROVES 
ROAD, #12, COLUMBUS, OH 43232. 614-
866-4605. 

QUICK BOARDS 
•SA 8550 ..................................................... $15ea. 
•SA 8580 6 BU or 7 BU ............................... $15ea. 
•SA 8570 ..................................................... $15ea. 
•SA 8590 10 BU or 11 BU ........................... $15ea. 
•SA 8600 ..................................................... $15ea. 
• PIONEER ................................................... $15 ea. 

•ZENITH (NO PM2 OR P21) .......................... $5ea. 
The M58657P or MSG-1400 can be programmed for $7.00 ea. 

(no less than 10 pes). 

•SA 8530 ....................................................... $6ea. 
• SA 8535 OR 8536 ....................................... $6 ea. 
•SA 8550 (14 PIN) ...................................... $10ea. 
•SA 8500 310/320 ........................................ $Sea. 
•SA 8500 311/321 ...................................... $15ea. 
•SA 8570, 8580, 8590, 8600 (40 PIN)l ...... $16ea. 

CALL FOR INFORMATION FOR 
ANY OTHER MODEL NOT LISTED. 

Prices are based on a 100 piece quantity. 

()MPONE 
a~--.. 

2 

~--
1- 00 

NO FLORIDA SALES. 

Write In 117 on Reader Service Card. 

The PARAMAX stepper motor controller is 
a PC parallel port based addressable 
controller capable ot~ simultaneous operation 
of 4 uni-polar stepper motors ranging in 
voltages :ll"om 5 to 12 volts at up to 2 amps 
per phase. 'lbe PARAMAX steppe1· motor 
controlle1· includes 8 digital inputs with a 
data through put rate of 500K bytes per 
second. Using the unique PARAl\1AX 
addressing method. up to 256 controllers can 
simultaneously function from a single 
parallel port. ·111e p1·ogramming pad:age 
includes libraries tllat allow ·you to create 
applications both under \.Vindows and DOS. 
Included Jibraties are: C++-. Pascal. Delphi, 
Basic and utilities for DOS and '\Viudows. 

Part Number: JWP1X-1A 

$199.95 

Also available at: 
FORD ELECTRONICS. iNC 

l~t .14'} 52•1 - onr·o \ • .. ~J -0 

Write In 90 on Reader Service Card. 

INC. 
18001 413 - 8080 
Come and visit us on the internet at: 

http://v.'vvw.digitalage.com/Vivl!Paramax 
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FANTASTIC BRIGH!NESSI .. ALL NE~ 
. ;:; ;

1
t ;;;g;;_ :0 Laser Po1 t_;:; . . . 1 • High Power 

• Quality Construction • Low Divergence Circular Beam 
• Long Life Standard Batteries • Choose the pointer for your needs: 
LAPN67-N 5mw, Economical, 670nm, 900 It ............................... $39.50 
LAPN65-N 15mw equiv, Most Popular, 650nm, 1500 It ................ $79.50 
LAPN63-N 30mw equiv, 630nm, 3000 It ... Price on 

~I 
TV Joker 
Shirt pocket device allows you to totally 
control and remotely disrupt TV or radio 
reception. Great gag to play on family or 
friends. Discretion required. 
EJK1KM-N Eas to Assemble Kit $24.5 

High Voltage 
50,000 VDC 
Lab Supply 
• Sub Mini Design 
• Universal Battery/12VDC/115VAC oper. 
• Many HV applications and experiments 
HV5D-N Read to Use .................. $149.5 

Powerful 

Build a Stun Gun, 
Flame Thrower ... 
.... Pulsed Shocker, ignitor, etc. Electroni 
Module Kit. PSHK1 K·N Kit ........... $29.5 

Shocker Force Field 
Vehicle Electrifler 

Neat device - Make hand and shock balls, 
shock wands, electrify objects, charge 
capacitors. Great payback for those wise 
u s! SHK1 K-N EZ Assembl Kit $24.50 

Electronic Hypnosis 
Puts subjects under control using highly 
effective electronic stimuli. Intended for 
entertainment· Must be used with~ 
Includes valuable text book reference and 

EH2-N Plans and Text Book ... $1 

Tesla Coil 
10 to 14" Streamers! 
• Wireless Energy 
• Plasma Pyrotechnics 
• Corona I St Elmo's Fire 
• Lightning 
Torioid Terminal Optional 
BTC3K·N Kit 

Long Range 
3 Miles! 

Build a Handhel 
Ultrasonic Bla 
for Self Defens 

Detects the presence of living bodies, 
and hot spots, insulation leaks, etc. Use 
security, law enforcement, R&D, etc. Dual 
mode operation. 

1000 Ft++ 
Spud 
Cannon 
NOTA TOY. 

Gun 
Shoots flaming ball! 
Two shot capacity. 
Great for special effects 
and remote fire starting. 
CAUTION REQUIRED! 
FIREBALL-N Plans 
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Stuns Attacker Up to 15' Range 
• Legal In Most States 
• More Knock Down Power Than Most Handguns 

• • No Permanent Injury 
• Ready to Use with Identifying Code 

FM Telephone 
3 Ml Transmitter 
Listen to calls over any FM radio 
• Tunable 70 - 130 MHz 
• Undetectable 
• Only transmits during phone use 
XFT300K·N ....................................... $29.5 

Wireless~~..-=~ 
Wizard Transmitter 
Rebroadcast VCR, Tape Recorders, 
Stereo to any TV or FM Radio 
• Eliminates Wires & Cables 
• Wide Band Operation • 70-130 MHz 
RWM3K·N ......................................... $24.5 

' ·~ 

from within using reflected light. Caution- Not for Illegal Use! Includes ready·to-
use Smw laser and long range laser receiver kit. # LWB3K-N .................................... $149.5 

Voice Changer 
Telephone 
Disguise your voice! Sound like a 
man or a sweet young girt. • 
guise Control • 1 0 number memory • 
Hold/Flash • Tone or Pulse • Wall 
Mount. # VD1 D-N .............................. .. 

Write In 205 on Reader Service Card. 

World's Smallest 
Tesla Coli 

Extended 
Play 
Tel. Taping System 
Automatically records both sides of a call. 
CAUTION: check local laws for alerting 
beeper requirements. Ready to use with 
recorder. TAP40X-N ................... .. 

Mind 
Machin ~ 
Create Spectaculaf 
Hallucinations! • 
• New Technology Utilizes 

Electro-Brainwave Coherence! 

• Hard Hitting • Reliabile 
READY TO USE 
STUNSD-N, 80,000 Volts .... $29.95 
STUN1 OD-N, 100,000 Volts .... $39.95 
STUN200C-N, 200,000 Volts .... $69.95 
Check Local & State Laws Before 

Tracking I 
Beeper Transmltte 
For Homing & Tracking up to 3 Mi 
• Works with any FM radio • 70 - 130 Mhz 
• Use for Hunt Games, Vehicles, Animals, 
etc. HOD1 K·N ................................... $24.5 

lon Ray Gun 
Projects charged ions that induce shocks 
in people and objects without any 
connection! Great science project as well 
as a high tech party prank! 
IOG30N Ready to Use ............. $99.50 
Higher Powered Lab Version: J 
IOG7K-N Kit .............................. $99.50 
IOG7D-N Ready to Use .......... $149.50 

Jacob's Ladder 
Visual display of plasma 
pyrotechnics. 3' arc travels 
30' from top to bottom. 
Unique solid state 12KV 
transformer, safety shutdown. h.,.,.,F?-,H 
Req's wood enclosure and 
readily availble hardware. 
JKC1 K-N 12KV Transformer ........ $74.50 

Plasma Neon 

Order by Mall 
orby24Hour 

Orcltn-Only Phone 



FBASIC lick 
Powerful, Expandable 
Microcontroller Tackles Big 
BASIC Programming Projects 

--"ho FBASIC Tickit single-board comput­
er (SBQ from Versa Tech Electronics 
offers unique advantages for engineers 
and hobbyists with ambition. This 
PIC-based SBC features expandable 
program memory that can grow with 
your application, and a programming 
environment designed to tame the 
complexity (and perplexity) of working 
with large programs. 

This article is a hands-on evaluation of the Tickit 
and its programming language, FBASIC. There are sev­
eral configurations of Tickit; I checked out the top-of­
the-line model. See the Sources sidebar for information 
on the complete line. 

Setting the Stage 

Before we get started with the Tickit, I should 
explain a bit about microcontrollers, SBCs, and PICs. 
Even if you're familiar with these terms, there are still 
some surprises. Imaginative engineers have been 
changing the rules lately. 

A microcontroller is essentially a microcomputer 
that's specialized for working with things rather than 
people. For example, you type letters, access the 

'"*~ ~ 

FBASIC Tickit 
Single-board Computer 

• Expandable program memory (to 64K) 

• Modular programming language 
• 15 general-purpose 1/0s 
• Interrupt capability 
• Function libraries 

• Inexpensive 
• PIC-based 

Internet, and play Doom on a desk­
top microcomputer; an embedded 
microcontroller (actually more than 
a dozen of them) controls the engine 
and dashboard of your new Corvette. While 
the Vette's microcontrollers do interact with a person 
- the driver - much of their work involves interfacing 
with hundreds of sensor inputs and actuator outputs 
under the hood. It's the emphasis on electronic 
inpuVoutput (1/0) that distinguishes the controller from 
the computer. 

Oddly, the term "single-board computer" generally 
refers to a controller, not a computer in the traditional 
sense. Although controllers, with their emphasis on 
1/0, usually require fewer peripherals than computers, 
they still need a power supply, clock source, external 
memory (if required), etc. When an engineer designs a 
system from scratch, he or she incorporates these 
goodies into the design. However, many control pro­
jects can't justify the expense and fuss of a full-custom 
design. They start with an SBC. 

Finally, PICs are single-chip microcontrollers . Aside 
from power and a clock crystal, everything they need is 
inside their IC package. They're cheap and fast, but are 
generally programmed in assembly language to squeeze 
the most out of limited resources. This can be pretty 

U3 (VersaTech} 
PIC16C57 

by Scott Edwards 

tedious, but a finished 
application is the equivalent of a 
brand-new IC with totally custom functions, and a low 
enough cost to make a decent profit for its creator. Pry 
open PC peripherals (mice, keypads, moderns), elec­
tronic toys, and industrial devices, and you're likely to 
find one or more PICs inside. 

What Came Before: The BASIC Stamps 

Given the above definitions, a PIC-based SBC 
doesn't seem to make sense. The SBC provides sup­
port circuitry for a chip that doesn't require support 
circuitry? Look at this another way: What if a little 
hardware could relieve the burden of writing assembly­
language code? This was the premise behind the 

BASIC Stamp, the original 
PIC-based SBC by Parallax, 
Inc. 

The Stamp's PIC, 
instead of containing the 
user's program, is factory 
programmed with the 
BASIC language. The 
user's program, written in 
BASIC, is stored in external 
memory. In operation, the 
PIC retrieves BASIC 
instructions from the exter­
nal memory, interprets 

• Fast Download: Serial com w/PC for programming 

them, and executes appro­
priate machine-language 
code. One BASIC instruc­
tion may represent dozens 
- even hundreds - of 
machine-language instruc­
tions. 

Interrupt Ack (I NT A) 

Interrupt (I NT) 

12C Data to add'l EEPROMs ...... <-----+---4,..._1----l 

12C Clock to add'l EEPROMs .... ::--~...._.1------4----t 

AS, LCD6 (E) 

AO, LCD 4 (AS) 

D7, LCD 14 (DB?) 

D6, LCD 13 (DB6) 

DS, LCD 12 (DBS) 

D4, LCD 11 (DB4) 

D3, LCD 1 0 (DB3) 

D2, LCD 9 (DB2) 

7 to 15V L..._------------<: 1 D1, LCD 8 (DB1) 

DO, LCD 7 (DBO) 

J Bus read/write line 

Address lines for 4-
or 8-bit parallel bus 
(may be used as 
general-purpose 1/0) 

Data lines for 4- or 
8-bit parallel bus 
(may be used as 
general-purpose 1/0) 

FIGURE 1. Schematic 
diagram of the TICklt 
shows the simplicity 
of this new SBC. 

So the Stamp SBC con­
tains the power-supply, 
clock crystal, and external 
memory required to sup-
port interpreted BASIC. A 
bit of hardware buys you 
faster and easier program 
development. 

The Stamp now comes 
in two flavors: the BSl 
(original) with eight 1/0 
lines, 14 bytes of RAM, 
and storage for a 70-line 
program; and the BS2 with 
16 1/0 lines, 26 bytes of 

RAM, and storage for a 
500-line program. The 
BS2 also has enhance­
ments to the BASIC lan­
guage with support for 
arrays, more math opera-
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Table 1. Features and Capabilities of the FBASIC Tickit LISTING 1. SIMPLE FBASIC PROGRAM 

HardwaraiSpeed PIC 16C57XT controller 
2Q-MHz clock ; Program: SIREN.BAS (Demonstrate FBASIC loops) 
24C65 EEPROM ; This program drives a speaker on Tickit pin 0 with a wailing 

; siren sound. It's intended to show how small programs, especially 
; those involving loops, look in FBASJC. Note that FBASIC has no 

Available as component package ($29.00), 
PIC processor alone ($16.00), 
or complete SBC ($65.00). PC-hosted tools 

· ($45.00) required tor programming. 
; FOR/NEXT loop. Instead, it has several keywords that make up a 
; loop construction set that can build any kind of loop: endless, 

Program Memory 8K, expandable to 64K by adding up to seven 
more 8K EEPROMs. Program memory may also be 
used as non-volatile storage for constants, 

; fixed repetition, condition for entry, or condition for exit. 

Variable Storage 
(RAM) 

UO Pins 

logging data, or as a diskless filing system. 

48 bytes of RAM, which may be defined as byte 
(8-bit), word (16-bit), or signed long-word 
(32-bit) variables. 

15 general-purpose 1/0s, plus 
download/console 1/0, interrupt input, 
interrupt-acknowledge output, and high-speed 
counter input 

Programming Programming tools include a token compiler 
Environment (checks program for errors, converts text to 

FBASIC object code), a debugger (transfers 
programs to TICkit; shows status of memory), 
and a launcher (control panel that switches 
between editor, compiler, debugger). 

FBASIC Language Function-oriented dialect of BASIC with 
parameter passing and local variables. 

MatMogic 

Serial Data 
Reception 

Serial Data 
Transmission 

~geclal Digital 

~gecial Analog 

Unsigned 8- and 16-bit, and signed 32-bit 
arithmetic. Size conversions between bytes, 
words, and long words. Logic operations on 
individual bytes. 

300 to 19,200 baud; 8 bits, no parity; 
optionally detects framing errors, allowing 
stop bit to be used as a ninth data bit for 
networ1< applications. Programmable timeout 
prevents hang-up if no data arrives. 

300 to 19,200 baud; 8 bits, no parity; 
optionally generates framing errors, allowing 
stop bit to be used as a ninth data bit for 
networ1< applications. 

Pulse 1!0; console 1/0 usinliJ of PC as a user 
interface through downloading pin; 4- and 8-bit 
parallel bus for peripherals like LCD; 
dedicated counter input; dedicated interrupt 
input and acknowledge output. 

Reads resistance, generates PWM for 
voltage out. 

LIB fbasic.lib 
GLOBAL word freq 300w 
FUNCTION none main 
BEGIN 
pin_low( OB ) 
REP 
WHILE <=( freq,SOOw ) 
cycles( Ob, 1 Ow, 200w, freq) 

=( freq, +( freq, 1 Ob ) ) 
LOOP 

WHILE >=( freq,300w ) 
cycles( Ob, 10w, 200w, freq) 

=( freq, -( freq, 20b ) ) 
LOOP 
LOOP 

ENDFUN 

ROM retains data without power, 
but can be reprogrammed many 
times (up to a million or more), 
making it an ideal storage medi­
um for SBC programs. When the 
Tickit is first powered up, it looks 
for a program in EEPROM. If it 
finds one, it automatically exe­
cutes it. So a programmed Tickit 
requires no additional fiddling to 
run a program-connect power, 
and it goes. 

One of Tickit's strengths is its 
potential for memory expansion. 
Its EEPROMs use the inter-inte­
grated circuit (12C) serial bus. 
Inherent in l2C is serial address­
ing, which allows multiple 
devices to share the bus. To 
expand the Tickit's memory in 
multiples of 8K, you add more 
24C65 EEPROMs to the bus, 
assigning each one the next 

tions, pseudo-sinewave tones and DTMF, X-10 power­
line remote control, faster serial I/O, etc. See the Sept. 
'95 issue of Nuts & Volts for an in-depth look. 

And Now for Something Completely 
Different: The FBASIC Tickit 

higher address by tying the address lines (pins 1, 2, and 
3) high or low. As shown in the schematic, the first 
EEPROM has address 0 (AO-A2 all grounded); the next 
EEPROM would be address 1 (AO to +5, Al and A2 
grounded), and so on. 

Table 1 lists the features of the top-of-the-line FBA­
SIC Tickit that I evaluated. Although it's similar in prin­
ciple to the BASIC Stamps, in execution and fundamen­
tal philosophy it's very different. Table 1 is an outline 
for the rest of this article. 

Hardware/Speed 
The Tickit uses a PIC 16C57HS controller running 

at 20 MHz to execute BASIC instructions stored as 
tokens in one or more 24C65 8K serial EEPROMs 
(electrically programmable, erasable, read-only memo­
ry). The 16C57 is programmed with the FBASIC lan­
guage interpreter which reads symbols called tokens 
from the EEPROM and carries out the instructions they 
represent. 

Because the FBASIC PIC must retrieve tokens 
from EEPROM, programs written in FBASIC execute 
slowly compared to their assembly-language equivalents. 
My bench testing showed that a 20-MHz Tickit is slight­
ly faster in terms of raw token-execution speed than the 
BASIC Stamp II. Of course, different instructions may 
take more time than the average; division involving 
signed 32-bit integers (with a range of ±2,147,483,648) 
takes longer than incrementing a byte (range 0-255). 
Program Memory 

Tickit uses EEPROM to store programs. EEP-
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The Tickit SBC does not have onboard provisions 
for expansion memory. But the wiring is simple, so the 
extra EEPROMs could be mounted on the prototyping 
area, on a separate circuit board, or added into a cus­
tom board design . (VersaTech, the Tickit's manufactur­
er, encourages custom designs by providing technical 
information, chips, and chipsets.) 

Variable Storage (RAM) 
We're used to thinking in terms of megabytes of 

RAM when we talk about PCs; PIC microcontrollers 
have only a few bytes of this temporary memory. Still, 
for properly designed control programs, a few bytes are 
usually more than enough. 

As we'll discuss further when we look at FBASIC, 
Tickit includes features to help you make the most of its 
48 bytes of RAM. Most significant is its support for 
local variables and parameter passing. These ensure 
that RAM storage is allocated as needed, then "recy­
cled" for use elsewhere in the program. FBASIC also 
allows you to specify the size of a variable: byte (8 bits), 
word (16 bits), or long word (32 bits). 

1/0 Pins 
Tickit is bristling with 1/0 pins. There are 15 gen­

eral-purpose pins, plus a downloading pin that can be 
pressed into service as a 16th general I/O. These all 
have the outstanding characteristics of the PIC-series 

; Use standard library. 
; Global word variable, start value 300. 
; Main function is the program itself. 

; Start with pin 0 low and in output mode. 
; Outer, endless loop. 
; While freq is less than or equal to 500. 
; Output 10 cycles of PWM (squarewave 
; sound). 
; Add 1 0 to freq. 
; Loop until the "while" is no longer true. 

; While freq is greater than or equal to 300. 
; Output 10 cycles of PWM (squarewave 
; sound). 
; Subtract 20 from freq. 
; Loop until the "while" is no longer true. 
; Loop back to REP endlessly. 
; End of main function definition. 

controllers: as outputs, they'll source or sink -20 to 25 
rnA; as inputs, they draw less than 1 ).lA. 

FBASIC lets you read and write the data direction 
of 1/0 pins on the fly. You can read or write pins' 
states individually (as single bits) or collectively (as 
bytes). In addition, FBASIC lets you configure the 15 
1/0s as an eight- or four-bit parallel bus. This gives you 
convenient support for traditional microcontroller 
peripherals, like LCDs, memory, serial (UARll chips, 
parallel I/O devices (PIOs), timers, latches, etc. 

Tickit has two pins to manage a hardware inter­
rupt. When the interrupt is enabled, a low (0) on the 
INT pin causes FBASIC to go to a designated interrupt­
handling subroutine. Once in the handler, FBASIC 
changes the interrupt-acknowledge (INTA) line from low 
to high to signal external circuitry that the interrupt has 
been received. 

With a minimum of external hardware, Tickit's 
interrupt can be used to monitor and handle urgent 
events, like button presses or timing pulses. Bear in 
mind, however, that this interrupt is created by the 
Tickit firmware; the PIC16C57 has no hardware inter­
rupt of its own. Tickit checks the interrupt between 
executing FBASIC instructions, so it will take a millisec­
ond or more to respond to an interrupt. 

Tickit also has a fast counter input that drives the 
PIC's eight-bit RTCC register. FBASIC can read or write 
this register; or a single function can accumulate input 
pulses for a specified number of milliseconds, creating a 
50-KHz frequency counter. 

Programming Environment 
Developing programs in FBASIC requires four pro­

grams that run on your PC: 

• A text editor for typing and revising programs. 
• A token compiler, which converts text into an 

FBASIC object file that the Tickit hardware under­
stands. 

• A downloader/debugger, which transfers the object 
file to the Tickit and lets you control and eavesdrop 
on program execution in order to find and fix bugs. 

• A launcher, sort of a master-control panel that 
allows you to rapidly switch between the three pro­
grams above. 

The FBASIC Development Tools Package includes 
everything but the text editor, since any computer 
equipped with DOS version 5 or later already has 
EDIT.EXE, a decent, mouse-driven editor. 

Figure 2 shows how these tools work together. 
During a programming session, quitting the text editor, 
compiler, or downloader puts you into the launcher. 
The launcher presents a simple menu that lets you 
quickly select any of the other programs and instantly 
run it with the current program file loaded. The effect is 



LiSTING 2. MORE COMPLEX FBASIC PROGRAM 
DEMONSTRATING A FUNCTION pin_low(data) 

END IF 

; Program: LTC1298.BAS (Demonstrating Tickit interface with 
; LTC1298 12-bit analog-to-digital converter) 

pulse_out_high( elk, 1 Ow) 
pin_high( data ) 

· pulse_out_high( elk, 10w) 
delay( 10w) 

; Pulse the clock. 
; Set data to 1 for msbf bit. 
; Pulse the clock. 

LIB fbasic.lib 

DEF cs Ob 
DEF elk 1b 
DEF data 2b 

; Requires standard FBASIC library. 

; Pin 0 to LTC1298 chip select line. 
; Pin 1 to " " clock. 

=( exit_value,Ow) ; Clear output value for ADC result. 

REPEAT 
pulse_out_high( elk, 1 Ow) ; Toggle elk to get bits. 
=( exiLvalue, *(exit_ value, 2b)) ; Shift bits left. ; Pin 2 to " " data in/out lines. 

; This function accepts a channel number (0 or 1) and returns a 12-bit =( exit_value, +( exit_value, and( pin_in( data), 1b))) ; Add new bit. 
++( count ) ; Next bit. ; A-to-O conversion result from the LTC1298 ADC. Optionally, adding 2 

; to the channel number returns a differential reading. In this case, 
; the channel number specifies the + pin for the differential measure-

UNTIL==( count, 12b) ; For a total of 12 bits. 
pin_high( cs) ; Deactivate the LTC1298. 

; ment. So a channel value of 2 would return a differential measurement 
; with channel 0 as + and 3 a differential measurement with channel 1 

ENDFUN ; End this function. 

; The function named "main" is the body of an FBASIC program. In this 
case, ; as+. The program that uses this function should DEFINE the CS, CLK, 

; and DATA pins, and initialize CS high and CLK low. 
; This function could be made available to any FBASIC program by saving 
; it as a text file with the ".LIB" extension, then adding the line 

; Main sets up the chip-select and clock pins to the LTC1298, then takes 
; a series of readings from the ADC at 0.5-second intervals. By XORing 

; LIB <filename>.lib ; the channel number (0 or 1) with 1 , the program toggles back and forth 
; between the two ADC channels. ; to the beginning of programs that needed an LTC1298 interface. 

FUNCTION word adConvert 
PARAM byte config 
LOCAL byte count Ob 
BEGIN 
pin_low( elk ) 
pin_high( data ) 
pin_low( cs ) 
pulse_out_high( elk, 10w) 
IF and(config,2b) 

pin_low( data ) 
ELSE 

pin_high( data ) 
ENDIF 
pulse_out_high( elk, 10w) 
IF and(config, 1 b) 
pin_high(data) 

ELSE 

Keyword 

Alias 
Allocate 
Break 
Call (Exit) 
Definition 
Function (Prototype) 

Global (Local) 

Gosub (Return) 
Go to 
Include, Library 
If (Else, Endif) 
lfdefined (lfnotdefined) 

Indirect 
Initial 
Macro 
Operation 
Record, Field 
Repeat (While, Loop, Until) 

Size 
Type 

FUNCTION none main 
LOCAL byte channel Ob 

; Main function. 

; Configuration byte: channel and mode. 
; Bit counter with starting value of 0. 

; Local byte variable with a starting value 
; of _0. 

; Start with clock low. 
; Place a start bit (1) on data line. 
; Activate the LTC1298. 

BEGIN 
pin_high( cs ) 
pin_low( elk ) 

; Begin the body of the function. 
; Deactivate ADC. 
; Put clock line into starting condition. 

; Start bit= 1. REP ; Copy inverse of sgiDif bit flag to data. delay( 500w) ; Delay 500 milliseconds (1/2 sec). 
con_ out( channel ) ; Write the channel number to the console. 
con_out_char( ':') ; .. followed by a colon(:). 
con_out( adConvert(channel)) ; Send the console ADC conversion result. 

; Pulse the clock line. con_out_char( • ') ; .. followed by a space. 
=( channel, xor(channel, 1 b)) ; Toggle to other channel. ; Copy tne oddSign bit flag to data. LOOP ; Loop (back to REP) endlessly. 

ENDFUN ; Mark end of Main function. 

Table 2. Alphabetical Listing of FBASIC Keywords 

Description 

Assign an extra name to a previously declared variable (or piece of one). 
Reserve space in EEPROM for storing data. 
Assign a break point for debugging. 
Evaluate an expression; exit a procedure to line after Call. 
Assign a name to a piece of text (usually used to define constants). 
Mark a section of code defining a function; or refer to a function defined later in the pro­
gram. 
Create a variable that's available to entire program (Global) or one that's used just with­
in a function (Local). 
Execute a subroutine and, when done, return to the line following Gosub. 
Jump to the code beginning with the specified label. 
Specify separate 1ext files that are to be treated by the compiler as part of this program. 
Act on the results of logic/relational operators. 
Determine whether or not to compile a line based on whether or not a SY.mbol is defined. 
Used to create variations of a program by changing one or more Definttions. 
Allocate a two-byte variable that can call functions. 
Set an initial value for EEPROM storage locations. 
Create a shorthand representation of a commonly used piece of program code. 
Define a operation in terms of internally implemented functions. 
Create database-style structures for EEPROM storage. 
Create a variety of different repeating loops with different conditions for executing, 
repeating, and exiting. 
Define an alternative name for one of the data sizes (none, byte, word, long word). 
Restrict assignment of different types of data to specified variables. 

functions that work like subrou­
tines - simply carrying out a 
sequence of instructions. These 
functions might or might not 
accept parameters (inputs) or 
generate return values (outputs). 

When you start looking for 
opportunities to use them, func­
tions can be used in place of just 
about any construction in the 
BASIC programming language. 
That's the idea behind FBASIC. 
For example, to add 26 and 4 7 
together and put the result into a 
variable called "Sum" you'd 
write: 

=(Sum,+ ( 26, 47)) 
; FBASIC version of "LET Sum = 

26 + 47" 

The expression +(26,47) returns 
26 + 4 7 in exactly the same way 
that SIN(theAngle) returns the 
sine. Another function, =(, 
assigns that value to the variable 
Sum. 

At this point in my evaluation 
of FBASIC, I started to have mis­
givings. Why tamper with 

that the three programs work together as one big pro­
gram with three different screens. Keeping the modules 
separate allows you to customize your FBASIC environ­
ment by choosing your own editor, or writing programs 
or batch files to make things work just the way you 
want them to. 

Functions are the foundation of the language, since 
every operation - from adding two numbers to an 
entire program - is structured as a function. 

You've seen functions in other dialects of BASIC. 
In QBASIC for DOS you might write: 

BASIC? As I kept at 1t and got 
used to the appearance of the code, I realized that 
there are serious advantages to this approach, especial­
ly when you consider the size of Tickit's program mem­
ory (large, and expandable) and its variable memory 
(small, and fixed) : 

FBASIC Programming Language 
This is the aspect of Tickit that will make or break 

it for most users. FBASIC is a daring departure from 
the look and feel of traditional dialects of BASIC. 

The "F" in FBASIC stands for "function." 

theSine = SIN(theAngle) 

to have QBASIC compute the sine of an angle and put 
it into a variable named "theSine." QBASIC also lets 
you write your own functions that work the same way. 
In fact, there's nothing to prevent you from writing 

• Functions have a built-in mechanism for passing 
parameters - that is, moving data between differ­
ent portions of a program. They use memory for 
such transfers only as long as it's needed. When 
they're done, the memory is returned to a shared 
pool for use by other parts of the program. 
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Text Editor Function 

Math: 

Table 3. FBASIC Standard Library Functions 

Description 

+, - ' *, /, =, ++, --, o/o Add, subtract, multiply, and divide; assi9n value to variable(=); increment and decrement 
(++,·-);compute remainder of division (%). 

FBASIC 
Compiler 

Size conversion: Convert from one variable size (byte, word, long word) to another. 
trunc_byte, trunc_word, 
to_word, to_long 

Bit manlpulationnoglc: Perform logic operations on bytes. Also shift the bits of a byte right(») or left(«). 
AND, OR, XOR, NOT, 

YES 
>>,<< 

Errors? Logical Relations: Compare two values and return byte representing true (1) or false (0). 
==,>=, <=,>,<,<> 

NO Data Direction: 
atris_get, dtris_get, 
pin_in 

Read or write the direction (input or output) of the specified port (a or d). 
measure atris_set, dtris_set, 
pin_in, pulse_in_low, pulse_in_high, rc_ 

Download to 
Tick it 

FBASIC 
Debugger Input Functions: Read pin status, measure pulses, measure resistance via RIC circuit. 

Output Functions: Write 1 or 0 to a pin; output squarewaves of specified duty cycle and frequency. 
pin_high, pin_low, cycles 

External Bus: Establish and read or write a 4- or 8-bit parallel bus to communicate with peripherals. 
YES buss_setup, buss_read, 

Changes? buss_write 

NO 

Timing and Counting: 
delay, sleep, rtcc_get, 
rtcc_set, rtcc_rs_cont, 
rtcc_count 

Pause program execution for a specified number of milliseconds; power down for specified 
time; read, write, or configure internal 8-bit counter; count pulses on dedicated counter input 
for a specified number of milliseconds. 

Done. RS232 
Communications: 
rs_param_set, 
rs_param_get,rs_send 
rs_receive,rs_delay 

Read or write serial configuration; send or receive data serially; delay on switchover from 
serial send to receive. 

FIGURE 2. The FBASIC program­
ming process. Thanks to a con­
trol-panel program called the 
Launcher, switching between the 
text editor, compiler, and debug­
ger is automatic. 

Console Functions: 
con_test, con_in_char, 
con_in_byte, 
con_in_word, 
con_in_long, 
con_out_char, con_out 

Check for the presence of a console device (usually a PC) with a screen and keyboard, and 
accept Input or send output to it. 

Interrupt Control: 
irq_on, irq_off 

Tum the hardware interrupt on or off. Functions can use local variables to 
conseJVe memory just as with parame­
ter passing. Locals have the additional 
effect of making functions less bug­
prone than traditional BASIC subrou­
tines using shared (global) variables. 

System: 
debug_on,debug_off, 
reset 

Tum the debugging communication on or off; reset the interpreter chip (without physically 
pressing the reset button). 

Smce local vanables extst only wtthm 
the function that uses them, they can't be contami­
nated by errors elsewhere in the program. 
Functions help hide the complexity of a program. 
Programmers modifying, maintaining, or expand­
ing old software can easily be overwhelmed with 
the shear volume of detail contained in a program. 
Well-documented functions tucked away in library 
files help combat code shock. 
Functions lend themselves to the creation of 
reusable software modules, especially when cou­
pled with FBASIC's library capabilities {discussed 
later on). For example, once you've written a func­
tion to interface with a peripheral chip and gotten 
it just right, you need never look at that code 
again. Furthermore, commercial developers can 
create and sell software modules for incorporation 
into other's programs. These modules would be 
true software ICs, in that users would need to 
understand only how to use them, not necessarily 
how they work. 

Versa Tech, manufacturer of Tickit, has taken 
advantage of that last idea to expand FBASIC itself. 
The language includes many extensions, such as an 
eight-bit ADC interface, LCD driver and formatting 
code, and additional math functions that are written in 
FBASIC and tucked away in library files . These are 
ordinary text files of FBASIC program code. To add 
library extensions to the language, all you have to do is 
include the directive UBRARY and a file name, as in: 

UBRARY math32.1ib 
; Add 32-bit math functions to this program. 
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To give you a better feel for the language, Ustings 
1 and 2 show a pair of example programs written in 
FBASIC. Don't expect to understand them completely 
without the FBASIC documentation. By the way, the 
function in Usting 2 is a useful one; as an exercise, I 
wrote driver code for the LTC1298 12-bit ADC. I can 
save it as a library file and add LTC1298 access to any 
future FBASIC programs I write. 

The sections that follow, and Tables 2 and 3 , sum­
marize the rest of FBASIC's features. 

Mathfl..ogic 
FBASIC can multiply, divide, add, subtract, incre­

ment, decrement, and compute division remainders on 
any combination of bytes, words, and long words. An 
interesting product of the language's function-based 
structure is that it picks the smallest, fastest routine to 
do the job at hand. In other words, instead of using 32-
bit math to multiply two bytes, it selects a smaller, 
faster byte-times-byte function with the same name as 
the functions that multiply other combinations of data 
sizes. It includes functions that can convert any size 
value into any other by padding or discarding bits. 
FBASIC's 32-bit long words not only handle very large 
values, they are signed, meaning they'll deal with nega­
tive numbers, too. 

FBASIC includes a standard arsenal of comparison 
functions (equal, less, greater, not equal, less-or-equal, 
and greater-or-equal) that produce byte-sized results 
meaning false {0) or true (255). FBASIC regards any 
non-zero value as meaning true. Its logic functions (and, 
or, exclusive-or, not, shift left, shift right) operate on 
bytes, including, but not limited to, the results of com­
parisons. These operators are useful for making deci-

sions, working on individual bits, or writing synchro­
nous serial 1/0 routines. 

Serial Data Reception and Transmission 
FBASIC can be set up to receive serial data at 300 

to 19,200 baud through any general-purpose 1/0 pin. 
Additional configuration data can tell it to wait a certain 
amount of time for the data, or to detect so-called 
"framing errors" in the timing of the serial stop bit. 
Clever networking software can be written to deliberate­
ly generate antl detect framing errors as a label to dis­
tinguish (for instance) network addresses from data. 

Serial transmit capabilities can also utilize any 1/0 
pin at the same data rates. The transmit function can 
be set to generate the telltale framing error that the 
reception function detects for networking purposes. 

FBASIC also supports a batch of specialized serial 
1/0 routines called console functions. These use a PC 
as a dumb terminal to send and receive data. The con­
sole functions are useful for prototyping, developing PC 
peripherals, and debugging. 

Special Digital I/O 
In addition to reading and writing 1s and Os on its 

1/0 pins, Tickit includes functions for measuring the 
duration of positive- and negative-going pulses, or gen­
erating pulses of specified durations. It can also desig­
nate its 1/0 ports as a conventional four- or eight-bit 
parallel bus. For example, Versa Tech includes a useful 
assortment of bus-oriented functions that drive common 
LCD modules. 

Special Analog 1/0 
P!Cs are purely digital creatures, but some digital 



operations can masquerade as analog ones. For exam­
ple, to read an unknown resistance, you can charge up 
a capacitor through it, then measure the time required 
to discharge the cap below the digital-logic threshold 
(the boundary between 1 and 0). FBASIC's rc_measure 
function does just this. (It can also be used with a 
known resistance to measure an unknown capacitance.) 

face of FBASIC. Even if it were complete, FBASIC's 
extensible nature means that Versa Tech and Tickit 
users will probably have enlarged the language further 
by the time this is published. 

community. Novices, with no old programming habits 
to unlearn, will appreciate the possibility of obtaining 
professionally written software modules that they can 
use right away. Pros, especially those with some for­
mal training in programming, will appreciate the 
advanced structural features of FBASIC, the customiz­
able programming environment, and the opportunities 
offered by expandable program memory. 

Summary 
Another semi-analog function called cycles lets you 

control the duty cycle (ratio of high-to-low time) of an 
output waveform. This pulse-width-modulation (PWM) 
can control the brightness of a light or the speed of a 
motor. With filtering through a resistor and capacitor, it 
can also generate a variable voltage. Finally, it's handy 
for making an assortment of beeps and squawks 
through a speaker. 

Throughout this article, a lot of you have no 
doubt been waiting for me to draw direct comparisons 
between the Tickit and the reigning champs of PIC­
based SBCs, the Stamps. I can't. I've worked with the 
Stamps too long to be objective, and I'm not con­
vinced that direct comparisons are appropriate. I have 
tried to structure this article in a way that helps you 
draw your own conclusions based on the requirements 
of your particular application or project and on your 

Those in the middle will probably scour FBASIC's 
list of features for something that they feel is missing 
(interrupt, 32-bit signed math, large memory) from 
familiar devices. If they need these things badly 
enough to get over the unfamiliar look of the lan­
guage, they'll make a move. I've already sketched the 
FBASIC interpreter chip into some of my own plans 
- it takes more than some parentheses to scare me! 
NV Other Functions personal taste in programming languages. 

I predict that Tickit will be very attractive to the 
This instruction summary just scratches the sur-

extremes of the SBC user .. -----------------------------

Sources 
The Tickit line of SBCs is manufactured and sold by VersaTech 

Electronics, P.O. Box 18476, Boulder, CO 80308-1476; Phone 303-
440-5590; Fax 303-440-9467; BBS 303-440-7828. They offer the fol ­
lowing Tickit variants: 

Speed Program Memory Configuration Price 

4 MHz 2K ~fixed~ components $24.00 
20 MHz 2K fixed components $25.00 
4 MHz 8K (expandable~ components $28.00 
20 MHz 8K (expandable components $29.00 
4 MHz 2K ~fixed~ assembled board $49.00 
20 MHz 2K fixed assembled board $55.00 
4 MHz 8K ~expandable~ assembled board $59.00 
20 MHz 8K expandable assembled board $65.00 

To program the Tickit, a one-time purchase of Tickit Development 
Tools (including a manual, programming software, and downloading 
cable) is required; price $45.00. All prices are subject to additional 
shipping and handling charges. VersaTech accepts Visa and 
MasterCard. 

I #90 SATELLITE EQUIPMENT cont. 

TRIMPACK GLOBAL POSITIONING 
SYSTEMS. Desert Storm military surplus, 
with manuals, $575 to $875. VERY LIMIT­
ED SUPPLY. Original government cost 
$4,796. Details, write, BORDERS, PO Box 
668, Glasgow, KY 42142-0668. 

GET SOUND for VCII and VCII Plus with­
out codes. Free detail. Send SASE to: 
Nassirian , Box 382-V, Rio Linda , CA 
95673. 

SUBSCRIBE TO the North Star Gazer, 
YOUR monthly Satellite Industry News 
Connection. Geared at the satellite enthu­
siast & professional. Full reports on the 
Satellite Underground. $48 per year US. 
Send check today to: North Star, PO Box 
1023, Lapeer, Ml 48446, 810-664-4022. 

TOP OF THE LINE SATELLITE EQUIP­
MENT AT DISCOUNT PRICES. Complete 
Houston Tracker Systems with (module, 
IRD, dish and electronics) $1 ,059 and up. 
Electronics pkg $169, 10' pareclipse dish 
(UPS) $499. Shipping additional. Many top 
brand IRDs and satellite equipment avail­
able. Computer 486 systems, complete 
starting at $879. EVCO can not offer long 
distance calling for 14 cents a minute any­
time, any day. 800 numbers $10 a month. 
Call or send SASE for catalog. 41 0-335-
7511 , EVCO, 3316 Choptank Ave. , 
Baltimore, MD 21220-4328. 

SATELLITE EQUIPMENT: New program­
mable stereo C/KU receivers with remote 
control, $179. 25 degree C-Band LNBs, 
36VDC motors, complete satellite systems. 
Call 714-548-5521 . 

USED SATELLITE EQUIPMENT. You 
name it, we have it. LNAs, downconvert­
ers, drives, receivers . Working cond ition 
guaranteed. Call317-385-2305. 

DESCRAMBLERS, SATELLITE receiver 
systems, components. Below whole­
sale! Direct for foreign manufacturers. Any 
quantity. Many offer free sample compo­
nents. Complete step-by-step gu ide , 
addresses, tips, etc. $12 postpaid. SMI, 
Box 2800, Dept. NV, Hendersonville, NC 
28793. 

VIDEOCYPHER 2+ VIDEO HAS BEEN 
BROKEN . Receive perfect video on all 
VCII PLUS channels including the XXX 
adult channels on your older VCII 
descrambler board with our new VIDEO­
BUSTER chip. Works with all VCII boards 
such as 032, 018 , 019 , 010 . Simple 1 
minute, do-it-yourself installation. Simply 
plug it in! Full instructions included. Only 
$49 .95 + $4.95 shipping and handling. 
Available on disk for $20 extra. Please 
specify disk size. If you don't have a VCII 
descrambler board, or have one that is 
broken , don't worry . We also offer the 
entire board with our new VIDEOBUSTER 
chip installed for an unheard of price of 
just $149.95 + $14.95 shipping and han­
dling. For service beyond the sale you can 
trust. Request Information Services, a 
respected name in the satellite industry. 
To order send payment to : REQUEST 
INFORMATION SERVICES , 5201 
Kingston Pike, Suite 6-106, Knoxville, TN 
37919. Full technical support with order. 
Quick service. 

SATELLITE SYSTEM complete 10' dish 
C/KU bands $600/0BO. Fred 619-434-
9701. 

BUYING GENUINE UNMODIFIED 
TOCOM, SCIENTIFIC ATLANTA 8536s, 
8550s, 8580s, 8590s, and 8600s. JER­
ROLD DPV and DPBB. PIONEERS, all, 
and Zeniths, all. Any quantity. Top $$$ 
pa id. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

GET ACQUAINTED SPECIAL - DEALERS ONLY 

DESCRAMBLERS 10 LOT 20 LOT SPECIAL* 

Stealth 1000 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 100 pieces of any 
above items. This special price is good for any 10 lot plus of one 
up to 100 units. Dealers have 10 weeks to purchase the hur. 
uni ts. This Is a sale intended for dealers only, not a retail sale. 

702-895-9120 COD 
Write In 131 on Reader Service Card. 

Learn 
MICROCONTROLLERS 
EMBEDDED SYSTEMS 
and PROGRAMMING 
with the New AES-1 0 
The AES-10 ... a complete 
learning ' Y'tem. 
a complete 
embedded control 
' Y'tem. Exten1ive 
manuab guide you 
through your 8051 
development projecl. 
A11embly. BASIC. and C 
programmable. All hard11 are 
detail>. complete 1chematk'. Learn to program the 
LCD. keypad. digital and analog 1/0> . The entire board 
i' 1oflware recontigurable for your application>. 
Everything you need. noth ing extra required. 

• 32K Byte ROM . 32K Byte RAM • 2 by 16 
Liquid Crystal Display • -+ by 5 Keypad • Two 
serial pons • 5 interrupt sources • 3 timers 
• AJD. D/A. PWM and digital I/O • Buill in 
Logic Probe • Power supply (can also be ballery 
operated) • Extended Intel BASIC and AES 
Monitor in ROM • RS-232 cable to connect to 

1 PC for programming • 8051/52 DOS CroS> 
A>~emb ler • Program disks wi th well 
documented examples • User's Manual. 
Language Manual. and Text (over 400 pages ). 

AES-10 $285 
Money Back 
Guaranlee 

CALL 
1·800· 730-3232 

Free Info Pack 
M/C Visa 

714 - 550-8094 
Fax 714 - 550-994 1 

Y70 Wc, t 17th Stn:ct. Sant<~ Ana. Cali fo rn ia Y2706. USA 

Data Acquisition 
for Windows 
priced at $99 

NO External Power 
Required 

DACQ-25 Features 
• Plugs into Computer 

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

Software 

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

Write In 140 on Reader Service Card. 85 



IT'S MORE THAN A CATALOG! It's a 
complete Satellite TV Buyer's Guide ... and 
its free! We have everything you need for 
quality Satellite TV from the 18" DBS dish 
up to 24' dishes for C/Ku band. We are #1 
in customer 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. 

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. 
Com/Way, PO Box 1729, Alamogordo, NM 
88310. Ph 505-437-7575. 

WANTED: LARGE SATELLITE ANTEN­
NAS, 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. 

VIDEOCYPHER II descrambling 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 . Cabletronics, Box 30502N, 
Bethesda, MD 20824. 

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, weath­
er, 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 accepted. · 

SATELLITE DISH MOTORIZED MOUNT, 
Horizon 180, new! 24VDC motor, limit 
switches, 10 counts per degree. $100 ea. 
21$180 plus shipping. 63# UPS shippable. 
Call Roger@ GS&E, 716-338-7001 . Visa, 
MC, Discover. 

24 Hour Voice Mail - Press # 1 for Catalog 
Internet Address: HTTP:/IWWW.FISHNET.NET/-Tern1ondt/ 

Digital Satellite 
200 Channels 

Full View Satellite 
over 350 Channels 

Unld• unn or m 21 
Willi VCRS Declller 

150 Free Channels 
Law Prices en Praunmming 
Raw Feeds. 

Comu ete Basic SVstem Complete Basic SVstem 

After Millin leb1tel IDCIBIIIS &' Dish/liB/ Felli/ 
liCk & lltlr /IICIIVIr & DICIIIIr 

~!~!~, 
~ ---- $329 

$119 
Von Weise 2~:-·~-~-~-:__ ~ ~ -~!. 
Quietest Jack , . ·· 
High Count 48 per Inch 

E! ::~:::: 
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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 

Write In 94 on Reader Service Card. 

REPAIRS, SOFTWARE, etc. for satellite 
equipment. No TX sales. Buying 01 0, 018, 
019 VCIIs. K. Perry, PO Box 816, Leander, 
TX 78646-0816. Phone: 512-259-4770. 

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 stan­
dard or distorted analogue video-type for­
mats. It requires pretuned baseband video, 
and comes complete with operations man­
ual & 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, OK 74352. 

NOW FOR VCII PLUS & CYBER-1 TURN­
ON SureWrit 9™ PLUS DEVELOPMENT 
SYSTEM For Hackers Only, who like to 
study VCII Plus & repair old VCIIs. Send 
SASE for flyer of SW9 Plus features. END 
FOOTBALL & ALL SPORTS BLACK­
OUTS. TRIANGLE PRODUCT DISTRIBU­
TORS USA, 5750 Lakeshore Dr., Holland, 
Ml 49424. 616-399-6390. M-F 9am to 2pm 
EST. 

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. 

24CXX/85CXX EEPROM reader/writer 
with DIP clip. Allows reading/writing of any 
24C/85C device (up to 16K) EEPROM in­
circuit. Battery powered, no computer 
required. $150, MO only. Info, send SASE 
or fax #. CVE, PO Box 9388, Baltimore, 
MD 21228. 

COMPLETE UNIDEN 4500 IRD 1 year 
warranty, VCRs module, 18" superjack, 25' 
LNB, feedhorn, 7.5 antenna mesh $1 ,200. 
Also complete systems, except factory 
refurb receivers, all with 2 year warranties. 
Toshiba TRX-1500, $1 ,1 00, Toshiba TRX-
1800 $1 ,200, Toshiba TRX-1820 $1,250, 
Toshiba TRX-2000 $1,250, Toshiba TRX-
2200 $1,300, Toshiba TRX-2220 $1,450. 
Also ORB7500 IRD brand new full warran­
ty by Uniden $350. Uniden UST 2300 
receiv·er new $175. Atari 130XE, disk 
drive, printer, softw~re, lots of extras $100. 
Perstor controller disk drive doubler $75, 
bigmouth telemarketer outbound and 
inbound and voicemail $1 00, complete 
communicator modem, fax, voicemail 
$100. My voice/Fax 210-623-7601. You 
pay shipping. E-Mail dwyatt@connecti. 
com 

1.2 MEGABYTES of satellite tracking 
programs, lists every satellite visible in US, 
co-ordinates, channel frequencies, audio 
carriers, scrambling methods. Computes 
solar outages, telemetric data sources for 
low orbiting satellites. $8. Cabletronics, 
Box 30502N, Bethesda, MD 20824. 

NEW SATELLITE SCPC RECEIVER! 
Order SatScan's new SCPC Explorer 
direct from the factory. Digital AFC tracks 
LNB drift, readout of actual frequency to 
1OKHz resolution, 160 memories. Only 
$479. SatScan Electronics Corporation, 
360-793-7533 or info@satscan.com 

SATELLITE HACKERS BIBLE. Covering: 
Satellite data communications, radiotele­
type, SCPC, weather facsimile (Wefax), 
frequencies. BMAC, stock market quote 
receivers schematics, and morel Includes: 
250+ IBM-PC software files. $56.95 . 
VISAIMC 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ. 85366-6426. 

SATELLITE lAOs available. Chaparal, 
GT, Houston Tracker, Panasonic, Uniden 
and others. $69.95 and above. 804-599-
4408. 



SATELLITE WATCH NEWS "Your source 
for the latest news from the satellite under­
ground." Subscription rates: 1st class: $49; 
3rd class $34.95; Canada & Mexico: $52 
US funds. International: $77 US funds. 
Also available: VCII Repair Video, $49.95. 
Other videos also available. Call for more 
information, 517-685-3410, FAX 517-685-
3699, or write: PO Box 475, Rose City, Ml 
48654. 

RCA & SONY DSS SYSTEM HAS BEEN 
BROKEN. Find out how people are receiv­
ing over $1,000 worth of programming for 
only $50 a year. Don't miss out on this hot 
new information package. Send $29.95 to 
REQUEST INFORMATION SERVICES, 
5201 Kingston Pike, Suite 6-106, 
Knoxville, TN 37919. Quick service. 

$50-$100 CASH BACK SAVINGS ON 
OAKs. Enjoy free sports, news, Discovery, 
networks (ABC, BBC, CBN, CBS, FOX, 
PBS, NBC), movies, PPV, weather, cook­
ing, home improvements, dog & horse 
tracks on your satellite TV. Chinese and 
Filipino services also. No hits or codes. 
We buy, sell or repair B-Mac and all Oak 
decoders. TRIANGLE PRODUCT DIS­
TRIBUTORS USA, 5750 Lakeshore Dr., 
Holland, Ml 49424. 616-399-6390. M-F 
9am to 2pm EST. 

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 18 inch satellite system with one 
month free HBO. Call317-385-2305. 

VIDEOCIPHER II, modules, standalone 
chassis and repairs. Auto update test soft­
ware . 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. 

WANTED: INTERSAT 10160 parts TMS 
9918A, UGS, 3030U, Schematics. Keith 
Henderson Route 2, Box 511, Pierce City, 
MO 65723.417-476-5110. 

MILITARY SURPLUS 
ELECTRONICS 

95 
MINE DETECTOR with carrying case . 
Good metal detector. $69 each ppd. Send 
check to: William Miller, Box 201, 
Jasonville, IN 47438. 

EXTRACTION, RECOVERY AND REFIN­
ING GOLD FROM SCRAP ELECTRON­
ICS. Book describes how to inexpensively 
remove and refine electroplated gold on a 
small scale. $35. Michael Young, PO Box 
145, Newville, AL 36353. 

TRIMPACK GLOBAL POSITIONING 
SYSTEMS. Desert Storm military surplus, 
with manuals, $575 to $875. VERY LIMIT­
ED SUPPLY. Original government cost 
$4,796. Details, write, BORDERS, PO Box 
668, Glasgow, KY 42142-0668. 

SOUTHCOM SC-130 portable HF tran­
sciever, 2-12 MHz, AM-LSB-USB-CW. 
20W, 12V w/Ni-cad pack and D-cell pack 
w/vehicular 200W linear amp/ant. coupler, 
12V, $1,500; Racal Clansman UK/PRC-
339 portable radio, 36-47MHz, 5W, 12V 
Ni-Cad pack, $2500. All are in exellent 
condition. J&H Comm. 916-334-8473. 

BATTERY PACKS for all portable radios, 
ham, marine, commercial, scanners, cell 
phones, laptops, camcorders, etc. New 
higher capacity, low prices. Call Mr. Nicad, 
608-831-3443. 

PORTABLE TUBE testers TV-70/U 
$29@ . AN/URM-250 signal generators 
$25. SG-582/U signal generators $35. CM-
452/GRC-201 signal generators $49. CV-
1725/U frequency counter (HP) $49 . 
Nevada Metals Co., 310-491-3181 or fax 
310-491-31 82. 

FED LOG COs, 1995 Army, Navy, Air 
Force supply logistics data, four discs, 
$100. 334-889-4637. 

AUDIO -VIDEO -
LASERS 

100 
FACTORY VIDEOS VHS or Beta movies 
need splice or fix $1 each $75/100 quantity 
available. 3/4 inch u-matic broadcast video­
tapes Sony-Ampex 10-60 minutes $1 each. 
Films: 8mm 3/$10, 16mm $10 a reel, 35mm 
$50/feature. Ask Jim, 310-815-9090. 

START YOUR OWN TECHNICAL VEN· 
TUREI Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE II tells how. We now have auto­
graphed copies of the Guru's underground 
classic for $18.50. Synergetics Press, Box 
809-K, Thatcher, AZ 85552 . 520-428-
4073. VISNMC. 

3MW HE-NE laser 11 OV supply, optics. 
$35. 12V supply laser, optics. $30. Both 
tested good. Postal money order insures 
immediate shipment. Jeff Christensen, 
5701 24th Avenue South, Minneapolis, MN 
55417. 

AUDIO OUTPUT Meter, TS-585 output 
meter for audio amps, filters, oscillators. 
Ranges .1 to 5,000 milliwatts. -10±37dBm 
on 3.5 in. meter. Multiplier circuit yields 
impedances of 2.5 to 20,000 ohms. $35, 
manual $5, volume discounts available. 
DENSITOMETERS by Macbeth, AD 919 
$200; TD-904 $275, $435 both. Offers. 
Psitech Plus, 707-745-4804, Fax 707-
747-5277. 

AL TEC SHURE sound equipment all 
types. SARA-COMM, 25 Gladwish Rd., 
Delmar, NY 12054. 518-439-9531. 

NIGHT VISION BLOW OUT! Largest selec­
tion infra-red scopes, goggles, cameras, etc. 
US/foreign catalog $3 . MAXTECH, Box 
8086, New York, NY 10150.718-547-8244. 

WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced Media 
702-727-0498. 

HANDHELD, BATTERY OPERATED 

COPY CAT 

1 2 3 c 

4 5 6 D 

7 8 9 E 

A 0 B F 

COMPLETE WITH ALL 
CABLES ONLY $1695.00 

DOES ALL MOTOROLA PHONES 

THROUGH '94 -

FLIPS, ·ELITES, BRICKS, BAGS 

ESN READERS - $995.00** 

•• QUALAED PERSONNn 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 

1-514-931-5162 
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RA Enterprises ... A real surplus store! 
ORDER HOT LINE 
8:00am- 4:30 pm PST 

Monday- Friday 
1·800-801·0230 

When it com·es to bargains, this is the place! 
Digitek DT-3800 $19 each 
Full Range DMM 1 0 for $200. 

• 5DCV ranges 
± 0.5% 

• 5 ACV ranges 
±0.8% 

• 7 DCA ranges 
±0.5% 

• 7 ACA ranges 
±1% 

• 6 Ohms ranges 
.....__ _ ___;:=-----' ±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) 

DOS 6.0 - 1.44 Diskettes 
NEW! Still irrthe box with the manual. 
ONLY $19 (RA00067) 

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 corners. 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) 

SCSI Terminator to Male db 25 
$3.95 each Or 10 for $32.50 (RA00117) 

Florescent Lamps 18 watt 

DTC 
CONTROLLER CARDS 

HP 7550A 8-pen Automatic Sheet Feed Plotter (RA00066) 

18w puts out the same as a standard 75w bulb. 
ONLY $7 each or 10 for $65 (RAOOXXX) 

Hubbell Twist Lock Electrical 

NEW • In Box • 30-day Warranty! 
Tested good! Serial and HP-IB interface Connector (RAOOXXX) 

• H~h throughput ONLY $2.50 each or 1 0 for $20 
Order 20+ and get a 25% discount • Ideal for high volume, shared environments DOS 5.0 - 1.44 Diskettes 

NEW! Still in the box with the manual. 
Description Interlace Description Price • Uses drafting media and pens 
3250AS SCSI B·bit Hard/Floppy $30 
5150XL MFM 8·bit Hard Drive Only $15 

• Requires minimum operator supervision ONLY $19 (RA00072) 

5160X RLL B·bit Hard Drive Only $10 
• Accepts A3/B· and A4l A-size paper 

GATES 
Battery Pack 
ONLY $5 each 
or 10 for $39 

5187 RLL 16-M 2:1 Hard Drive Only $10 
5280 MFM 16·bit 2:1 Hard Drive/Floppy $15 
5287 ALL 16-bit 2:1 Hard Drive/Floppy $15 
7180 MFM 16·bH1 Hard Drive On~ $15 
7187 RLL 16·bit 1:1 Hard Drive Only $10 
7287 RLL 16-bit 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 (RAOOOB4) 
ONLY $10 each 
Teaches typing for DOS 

New IDE Controller Cards (RA00040) 
ONLY $5 each or 10 for $35 
DT-3767 

• No manual and no exit tray 

Sperry B·Bit CGA 
Card Only $1 0 ea 
or $7.50 for 20+ 
• New, in the box 
F4764 short-port 

.....__ _____ ___, color intertace card 
(RA00061) 

IBM MFM Controller Card 
$12.50 each or 10 for $100 

16-bit, 2: 1 interleave hard and floppy 
controller card (RA00075) 

HP LJ4 Envelope Feeder (RA00041) 
ONLY$75 
For Laser Jet 4 only> 

We Accept Discover Card, VISA, ldl EJI•I•I 
Mastercard, Check, Money Order and Jtliiij VISA" ·• · · · · 

COD Orders. 
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 (RAoottt) 
Single speed without controller. Controller not available. 

Chessmaster 3000 for DOS (RA00081) 
ONLY $10 each or 10 for $20 

CCI 8-Bit MFM 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) 

'-----------' (RA0068) 
Great buy on a battery pack. 2 volt, 2.5AH, lead 
acid gel-type. It can be split into singel cell 
configuration. 

NEW CATALOG! 
RA Enterprises will have a complete 
catalog by February 1996. Get your 

name on our mailing list early. If 
you've ordered from us before, you 

are automatically on the llsl 

Special ORDER HOT LINE ONLY 

1-800-801-0230 
Order Line Hours: 8:00 am - 4:30 pm P 

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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And don't forget to ioin us at our Private VIP Party being held in the Penthouse at the Tropicana Hotel 
Saturday January 6 at 7:00pm. To make sure you get an invitation call our special Party Hot-Line at 
402-398-9191 and leave your name, company name, address and phone number. 

875 South 72 Street • Omaha, NE 68114 • 800 820-1998 



For Scientific Atlanta Systems 

M80 

For Pioneer Systems 

PIO Plus 
Everquest Converters 

Stargate Elite NON-Parental 

Stargate Elite Parental 

65 

79 

59 
69 

55 

69 

57 
59 

If you want to team up with the leader in 
the industry-Give us a call. 

business is to keep you in business." 

Fast Shippin 
Best Servic 

~==::;;j 

1-800-818-96 8 
MD Electronics 

875 S. 72nd St. • Omaha, NE 68114 
Write In 218 on Reader Service Card. 
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I #100 AUDIO- VIDEO - LASERS cont. 

VCR BELT KITS! Save big bucks by chang­
ing broken or wom belts. Send make, model 
& $15 to Minute Man Electronics, 37111 Post 
St. #1 , Fremont, CA 94536. Visa or MC. 510-
791-5036. 

PANASONIC WV-5203B triple 5" B&W mon­
itors, low hour units, $325, D-51 00 single 
chip color cameras, with lens and PSU $475. 
Full-frame TBCs with digital EFX, $385 each. 
703-319-1431 . 

IC WAFERS. You have heard of them. 
You have seen them. Now you can OWN 
one of these technological wonders. Each 
wafer is made of IC material (silicon) and 
is approximately five inches in diameter. 
We are told that these wafers act like 
beam splitters to IR lasers; part of the laser 
beam passes through it, part is reflected! 
These wafers make exceptional conversa­
tion pieces. Pattern etched wafers only 
$16 non-etched only $11. Findley Digital 
Equipment, 1010 Columbia Ave ., 
Lancaster, PA 17603. 

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. 

BUYING GENUINE UNMODIFIED 
TOCOM, SCIENTIFIC ATLANTA 8536s, 
8550s, 8580s, 8590s, and 8600s. JER­
ROLD DPV and DPBB. PIONEERS, all, 
and Zeniths, all. Any quantity. Top $$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

LEXEL ARGON laser model 75. Rated 
1 OOmW outputs 150mW + multiline. 208 
volts 1 phase water cooled. Serious 
inquiries only. 214-579-1677 leave mes­
sage. $2,000 firm. 

SCHEMATIC DIAGRAMS for field-proven, 
inexpensive diode laser voice communica­
tions system (transmitter and receiver). 
Send $3.50 + SASE (business envelope) 
for schematics, parts list, and alignment 
procedure to: V. Cestaro, 3009 
Woodbridge Drive, Anniston, AL 36207. 

VISIBLE LASER diode units. Working 
units are small and compact and powered 
by 9 volt battery. Lasers are 670nm with 
7mW power. Half inch dot at 500 yds. $30 
each to : Laser Offer, PO Box 70444, 
Knoxville, TN 37918-0001 . 

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

BROADCAST VIDEO equipment wanted: 
all types, new or old. Please call, Jon with 
info. 317-539-2859. 

AUDIO OUTPUT Meter TS-585 output 
meter for audio amps, filters, oscillators. 
Ranges .1 to 5,000 milliwatts. -1 0±37dBm 
on 3.5 in. meter. Multiplier circuit yields 
impedances of 2.5 to 20,000 ohms. $35, 
manual $5, volume discounts available. 
Psitech Plus, 707-745-4804, Fax 707-
747-5277. 

LASER DIODE POWER meter with inte­
grating sphere detector. Works on any 
wavelength. Measure power from uWt to 
watts. Recently calibrated, AC or bat. oper­
ation. $190. 415-244-9254. 

WANTED: S-VHS stereo video camera. 
Fred 619-434-9701. 

NIGHT VISION kits & plans. US MILI­
TARY image intensifiers, IR & more. Send 
$3 for catalog to Nenvis, Inc., PO Box 
1088, Sturbridge, MA 01566. 

2 HR. VHS Video. "BACKYARD 
ASTRONOMER 101" $19.95. Rose, POB 
7589, Chula Vista, CA 91912. 

LASER RANGEFINDER measures dis­
tances up to 1800 meter: 1 Ocm accuracy 
@ 1Hz update rate, 5mV laser diode, bat­
tery operated, w/microcontroller. $2,000. 
Plans $20. 20MHz preamplifier/detector 
$160. Send $1 ea. for data sheets. Laser 
Sensor Technology, 3873 Easy Circle, 
Marietta, GA 30066. 404-928-2867. 

SONY BETAMAX VCRs industrial & con­
sumer Slo series $20-$100 some working 
xlnt & some as-is. Ask Jim, 310-815-9090. 

CABLE TV 
110 

E2 CLEARER/TEST AID, Pio 6300-6750 
$15. Clears E1, E2-E8 w/o ser. #, or writer 
& puts unit into full ser. mode. Doesn't 
change ser. # & never goes E4. 718-241-
2560, 8am-1pm EST. No NY sales! 

PIONEER BOXES, 631 Os Scientific 
Atlanta 8580s + others. In full test mode. 
Low prices. Quantity discounts. Houston, 
TX. 713-691-4610. 

POWER SUPPLIES. Wall adapters for 
sale with mini plugs. Voltage good for SA-
3. TVT -3, TBI. If you change polarity on 
mini plug, you can use them on FTB-3 and 
SB-3. 100% guaranteed, 100 pieces 
$1 . 75. Call for pricing on smaller or larger 
quantities. 718-262-0900, FAX 718-657-
4015. 

70-CHANNEL plain converter, $35; Regal 
CR-83, $39. We also carry most hand 
remote as low as $4.25. Call for free cata­
log price base on 20 pieces. 405-631-
5153, Fax 405·631-4788. 



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: 512-259-4770. 

7XXXBBPD, VPD, PD 3 wire. $8 min. 10. 
Call 1-800-831-2050. 

PIONEER COMPATIBLE TEST KITS. 
New all-in-one. Multi-mode, mapping 
and no map all-in-one small kit. $15 
each. Call 407-676-2530. No Florida 
Sales. 

CABLE UNSCRAMBLED. Everything you 
want to know about Cable, but are afraid 
to ask. $10. VISAIMC/AMEX. ELECTRO­
MAN , Box 24474 , New Orleans, LA 
70184. 504-482-3017. 

TEST KIT BLOW OUT AND CLEAR­
ANCE 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. 

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. 

BLOW OUT sale : S-86 $245. S-90 
$225. S-80 comp. $1 35. J-TRI comp 
$135, J-TAI pans $39, S-90 pan $60, 
S-80 pan $45. Zs $225, PIOs $225. 
Warranty service dept. Minimum 5 lots. 
We care. 423-546-0836. 

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 any­
where in the U.S. No electronics back­
ground 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. 

NEW! " PROGRAMMABLE" PIONEER 
TEST MODE ACTIVATOR ALLOWS 
USER TO PROGRAM ANY SERIAL 
NUMBER INSTANTLY! 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. 

WANTED TO buy: Current models Pioneer 
5000 and 6000 series, genuine unmodified 
Tocom 5503 VIP 5507 , SA 8500-321, 
8550, 8570, 8580, etc. Genuine unmodi­
fied Jerrold DBBB 7312, PR20C, 7322P, 
DPV 5 212, 210 A3, etc. Call or fax. 718-
262-0900, FAX 718-657-4015. 

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 dial7525. 

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 
circuits, $12.95. S&H $1 . Telcom , Box 
832-V1, Brusly , LA 70719. 

WE CARRY most CBTV major brands. 
Call for free catalog. White-Star 
Electronics, 405-631-5153, Fax 405-631-
4788. 

WANTED: GENUINE UNMODIFIED JER­
ROLD DCA 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. 

CABLE DESCRAMBLER! Built with 7 
RADIO SHACK parts costing UNDER 
$121 Instructions $8: F.A.S.T., Box 369-
VN9, Pt. Salerno, FL 34992-0369. 

OAK AUTOMATIC on/off switching 
assembled boards, for RKDM/KDM-400 
equipment, $25, add $3 shipping, money 
order only. Ponderosa, 3624 Citadel Drive 
North #330, Colorado Springs, CO 80909. 

UNIV. 2R/5V/TCF 1 wire, 3 wire compati­
ble, PD7s, VPD 7s, & BB7s, works w. AlB 
switch, doesn't require cutting battery-lead. 
Limited time offer. Multimode $16. Regular 
$14. Min. 10 pes. Call 1-800-831-2050. 

"DESCRAMBLER SCHEMATICS 
REVEALED." A powerful guide to 
descrambling schemes. $10. VISAIMC/ 
AMEX. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

REMOTE CONTROL and CONVERTER 
ELIMINATION. Parts and complete units. 
Sold as-is , and may need repairs . No 
Florida Sales. 407-676-2530. 

Cellular Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag Phone from $199 

Nee P120 12oz. Portable $299 
Motorola PT 550 1 Ooz. "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 I 03 on Reader Service Card. 

LOOKING FOR cable TV descramblers, 
converters, filters, or accessories? Call 
Orion Electronics, 1-800-379-3976 for a 
free catalog. 30-day money back guaran­
tee and one year warranty with all prod­
ucts. Credit cards welcome! 

SWITCHES LED'S POWER SUPPLIES 

WANT TO BUY all models of cable boxes. 
Fax inventory list & prices to, 407-654-
4525 or call, 1-800-676-6342. 

PIONEER ZENITH ST 1200 and ST 1600 
for sale. Quantity pricing available. Call 
718-297-9221, 718-297-4877, or FAX 
718-657-4015. Ask for Fred. 

~INIATURE TOGGLE SWITCHES@ 6 AMP II INDUSTRY STANDARD LED'S -- 4 ;:w 

Price Price Diffused Price Price 
ParUI Tm!! ~100 ~1 Part# Sl'!: ColO[ Qt~ 100 Qt~25 
600 ................... SPST ................ .. $56.00 $0.68 801 ............ 3mm ......... RED ........ $14.00 .... $0.19 
601 ................... SPDT .................. $60.00 .. .. ... $0.72 802 ............ 3mm ......... YELLOW $14.50 .... $0.19 
602 ............ SPOT C/OFF ............. $76.00 ....... $0.88 803 ............ 3mm ....... .. GREEN ... $14.50 .... $0.19 
603 ....... SPOT CIOFF (MOM) ..... $76.00 ....... $0.88 804 ............ 5mm ......... RED ........ $14.00 .... $0.19 
604 .............. .. ... DPDT ...... .. .. .... ... $76.00 ....... $0.88 805 ............ 5mm ......... YELLOW $14.50 .... $0.19 
605 ........... . DPDT C/OFF .. .. .. ...... $91.00 ....... $1 .03 806 ...... .... .. 5mm ......... GREEN ... $14.50 .... $0 19 
606 ....... DPDT C/OFF (MOM) .. .. . $91 .00 ....... $1 .03 

J 13.8 Volt DC POWER SUPPLIES 

II' 
MINIATURE TOGGLE SWITCHES •• _- - Amps Amps · • • Unit 

COMPUTER GRADE Part # Constant Surge Wattage Price 
~· 

Price Price PS-6 .. .. .. ...... 4 ............... 6 .......... 90 .... ....... $35.95 
Part• Tm!! ~100 ~1 PS-8 ............ 6 ............... 8 ......... 140 .......... $39.75 
501 .............. SPDT ..................... $82.00 .. ... $1 .17 PS-10* ...... .. 10 .............. - ...... .. 320 ..... ... $172.70 
502 .............. DPDT ................... $120.00 ..... $1.55 PS-12 .......... 10 .... .......... 12 ........ 200 ........ .. $65.90 
503 .............. 3PDT .................... $259.00 ..... $3.20 PS-22 .......... 20 ...... .. ...... 22 ....... .400 ........ $119.90 
504 .............. 4PDT .................... $324.00 ..... $4.00 • PS-10 ADJUSTABLE 0 TO 20 VDC 

l: 

h 

TEST KIT BLOW OUT AND CLEAR­
ANCE 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. 

505 ....... SPDTC/OFF .............. $106.00 ..... $1 .40 • ALL HAVE DUAL METERS EXCEPT #PS-6 & PS·8 

CABLE TV equipment external/internal 
activators, filters, raw boxes and much 
more. Call212-926-5284. 

Damien Thorn's 

506 ....... DPDT C/OFF .............. $141 .00 .. ... $1 .75 Make all checks and money orden; payable to MIS-CYN 
507 ....... 3PDT C/OFF ............... $282.00 ..... $3.50 Orders are shiped after checks clear. A minimum charge 
508 ....... 4PDT C/OFF ............... $351.00 ..... $4.55 off $5.50 will be assed to all orden; for shipping. 
509 .... . SPOT C/OFF (MOM) ..... $116.00 ..... $1.45 

Mis-Cyn Electronics 510 ..... DPDT C/OFF (MOM) .... $150.00 ..... $1.85 
7211 Olde Salem Cr. I VISA I • 1-800-487-4549 Fax 708-837-6052 Hanover Pk. IL 60103 

Write In 104 on Reader Service Card. 

CELLULAR+ COMPUTERS+ TELCO+ SECURITY 

ULTIMATE HACKER 
FILE ARCHIVE ON CD-ROM 

The entire underground archives from the Phoenix Rising Communications online 
service are now available on a single CD-ROM!!! Hundreds of megabytes consisting of 
text files, software and hacking utility programs authored by hackers and security 
experts. More than 4,000 files in all. Also includes an archive of 3,249 cellular and 
14,413 hacking related messages from the Internet. 

Now shipping for $89.00. Next-day Air delivery available for an additional $10.00. Mention 
this ad and receive a free copy of our ''Tandy/Radio Shack Cellular Guide" (while supplies 
last). To receive more information and a free copy of our current newsletter, please send a 
SASE. Orders charged to Visa or MasterCard are accepted via mail or may be faxed to (209) 
474-2600. Phone number must be included for credit card verification. Purchase of disc con­
veys ownership of media only. Price covers archiving and production costs. 

ratoinix =tiline communicAtiOnl 
3422 W. Hammer Lane, Suite C-11 0 

Stockton, California 95219 
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COMMUNICATION 
data format used 
between the phone 
and the various 
modems and 
adapters available 
from different com­
panies. Somehow 
these adapters are 

with Damien Thorn able to convert the 
DTMF dialing tones 

"Full Duplex" is an interactive column with Nuts & Volts writer 
Damien Thorn We'll be reprinting the more interesting letters from read­
ers along with Damien's responses. Questions, comments about his 
articles, or ideas for future issues are all welcome. Correspondence 
should be sent directly to Damien Thorn, c/o Phoenix Rising 
Communications, 3422 W. Hammer Lane, Suite C-110, Stockton, CA 
95219. He can also be reached electronically at Damien@prcomm.com 
via the Internet. Names will not be published if anonymity is requested. 

from modems and 
fax machines into 
data which the 
phone understands. 
Since different ven­
dors make these 
adapters, there must 
be public knowledge 
about the signalling 
format required. 
Despite this, I proba-

HAPPY NEW YEAR! 

Welcome to a new year of our Full Duplex 
column in Nuts & Volts. And, believe it or not, 
this column is actually being written after 
Thanksgiving. That may not seem like a big 
deal at first, but is truly of great benefit both to 
me as a columnist and you as a reader, in 
terms of bringing you late-breaking, up-to-the­
minute information on the topics that are of 
interest. 

While some electronics publications were 
preparing their January issues way back last 
summer, the Nuts & Volts staff were building 
this issue throughout December. It should 
please you to know that when I seriously push 
a deadline, there is only about a 25 day lag 
between me writing this column and you hold­
ing it in your hands. 

Being aware that this is an interactive col­
umn, and not just a space for me to stand up 
and speak my mind on an issue, let's start the 
year off with a bang. If you've had questions or 
comments about cellular communications, the 
scanning hobby, personal computers, or just 
about anything else, take a few minutes and 
write us a letter. Don1 sweat the grammar and 
spelling (we can clean that up), just share your 
thoughts. 

MAILBAG 
Dear Damien: 

I would like to ask you for help. I need the 
pin-out info on the Motorola Flip 
expansion/power jack. Where do I look? 
Motorola reps are not user-friendly when I ask 
for what they think is "inside info." 

I'm going to buy a moaem adapter for my 
cellphone and want to modify it to power the 
phone. 

Sharper Image and other places offer a 
neat speaker phone adapter which is also a 
power adapter and the whole thing plugs into 
a cigarette lighter socket. 

I like these toys and would like to have 
them all in a small box with a simple switch: 
"PHONE-SPKR-MODEM." I spend most of the 
day on the road (field service) and a notebook 
computer and cellphone are my necessities. 

Dusan: 

Dusan Benko 
New York, NY 

Obtaining information from some manufac­
turers can indeed be difficult. What I'd like to 
find out about Motorola flip-style phones is the 
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bly get a letter every 
month from some small company asking for 
this information so they can develop a new 
product for use with these phones. It would be 
great to get over this hump. 

Your question is simple in comparison. The 
answer can be found by either looking at the 
power cable itself, or by looking at the cable 
diagrams accompanying software designed to 
assist in programming these phones. 

The diagram is of the connector on the 
end of an accessory cable, facing the pins. 

Hello Damien: 
I'm interested in cellular radio . I've been a 

ham for several years and work aboard ship 
as a Radio-Electronics Officer. We are getting 
close to the point where a new Safety of Life 
at Sea system will go into effect called 
GMDSS- Global Marine Distress and Safety 
System. It will do away with my radio watch 
standing requirements and likely my job all 
together, since there will no longer be a law 
requiring the carriage of an REO. The shipping 
companies are very bottom-line oriented, and I 
doubt they will keep us on as technicians by 
our technical merit alone (no law requirement). 

In any case, I may have to look for another 
career, and I'm interested in cellular radio. I 
have a friend who used to be an REO and is 
now working for US West Cellular as a techni­
cian. It seems to be a field that is growing and 
I like the radio/computer architecture of it. I'm 
not all that familiar with telephones, at least 
not with the telephone company side of it. The 
same goes for cellular, and I was wondering if 
you could suggest some good books to bring 
me up to speed. 

My friend says they are now putting in 
COMA systems, so something with coverage 
into that would be good. He showed me a cell 
site. It was very interesting. I think the COMA 
stuff was Motorola. Do you know of any good 
books covering the phone system and cellular 
radio - something good for would-be techni­
cians of cell sites? I didn't know who else to 
ask, and thought this would be right up your 
alley. 

Je~ry, E-Mail 

Jerry: 
If you have to make a career transition, I 

guess the cellular or emerging PCS industries 
would be a good choice. Technicians within 
the industry tend to either lean toward special­
ization in digital switching systems and cir-

cuits, or the RF side of these services. In all 
honesty, I haven't really read any textbooks on 
either subject. Most of what I've learned has 
been assimilated through osmosis or asking 
questions of people who know their stuff. 

Since I'm not familiar with the texts that 
exist, let me suggest a related resource. In a 
previous column, I've mentioned a small mag­
azine called Private Line. This magazine is 
pretty much a one-man show put together by 
my associate, Tom Farley. Since meeting Tom 
at the DefCon II convention in 1994, I'm con­
tinually impressed by his efforts to explain the 
inner workings of the telephone system, 
including coverage of things like the Digital 
Telephony Bill. 

Private Line comes to mind in this instance 
because Tom has compiled a long list of tele­
com related magazines along with the subject 
covered and subscription information. These 
lists were published in Volume #2, issues #2 
and #4. By obtaining single copies of some of 
the magazines in Tom's list, you'll find ads for 
many training aids and textbooks that cover 
the subjects of interest to you. Some of these 
telecom publications may also be available 
from a local university library. 

While putting this column together, I called 
Tom regarding your letter and he offered his 
opinion that you shouldn't get too hung up on 
COMA since any large scale deployment of 
that technology in the United States is still 
pending. He suggested the following book, 
indicating that it gets quite technical with all of 
its charts and graphs. 

"It's not for the faint of heart, but if you 
want to understand the cellular system, this is 
the best, most current publication about cellu­
lar that has been written. It goes into AMPS, 
TDMA, GSM, and covers everything from 
planning the system through actually carrying 
it out, " said Tom. 

Cellular Radio: Principles and Design by 
Raymond Macario ISBN: 0-07-044301-7. The 
telecom magazine list will be available on the 
Internet fairly soon. Printed copies of both the 
issues mentioned can be ordered by mail for a 
total of $9. 00, which includes postage. Since 
Tom just moved (taking Private Line along with 
him), here's the new address: 

Private Line Magazine 
P.O. Box 1059 

Isleton, CA 95641 

Dear Damien: 
I was wondering if you might be able to 

provide some assistance with my TR5E800-9A 
cellphone (such as programming info/test info). 
It is currently on ROAM, but it seems to work 
just fine. I also wa.nted to say I used to listen 
to your show on KROQ a lot. You've got good 
taste in music! Cassandra/Eivira is coming to 
Knott's and I look forward to seeing her again 
too. Any help you can offer would be greatly 
appreciated! 

Roger: 

Roger, E-Mail 
Santa Ana, CA 

The technical question is easy enough to 
answer, and the NEG information has been 
compiled and may be found in the sidebar. 
The rest of Roger's letter left me scratching my 
head. 

Although I've been employed as a radio 
personality prior to diving into the broadcast 



engineering angle of commercial radio, I've 
never worked at a major market station like 
KROQ. Further correspondence revealed that 
Roger's friend was pulling his leg, telling him 
that I was the same person who hosted the 
"Damien Show" on that station in the past. 

Rumors are a funny thing. While recently 
talking to an investigator close to a number of 
cellular fraud investigations, he mentioned that 
he had heard a rumor alleging that a court 
order existed which prohibited me from coming 
within 100 feet of a cellular phone. We both 
got a laugh from the absurdity of such a 
notion. Such a restraining order would not only 
be impossible to obtain, but would have little 
effect on my efforts to chronicle the lesser­
know aspects of cellular technology. We sim­
ply report on the various holes that exist within 
the system, we certainly play no part in their 
creation. 

Dear Damien: 
I am writing to you in hopes of obtaining a 

working drawing or kit to build a device that I 
can attach to a private phone line that will 
enable me to log the numbers called from that 
phone, be it rotary or touch tone. A friend of 
mine is being unduly harassed because of 
[reason deleted], but we can't find the source 
of harassment. However, whenever he walks 
into certain establishments, they run to a 
phone and make a call. I've personally wit­
nessed what he's going through and it's 
absolutely despicable. 

If I could construct a device to clip on their 
line, we could find the low lifes and put a stop 
to it. I know it's illegal, but so is what [my 
friend has been subjected to] . 

I'm not connected with any government 
agency, I'm just trying to help a friend who has 
been through hell! Any suggestions, plans, 
kits, or whatever would be greatly appreciated. 

P.S. The people at Nuts & Volts were kind 
enough to give me your address. 

[name withheld] 

Dear Nameless: 
Interesting letters such as this occasionally 

give rise to the feeling that I'm sometimes 
viewed as the Ann Landers of the technology 
crowd. For obvious reasons, identifying infor­
mation has been removed from this letter, and 
it is included in the column because it provides 
an interesting look at how technology is some­
times applied to real-life situations. Much to 
my regret, it became buried under pending 
work at my office and has no doubt been 
answered too late to be of benefit to the writer. 

Back in the "old days" such devices were 
used by law enforcement and known as "pen 
registers" based upon the pen and chart paper 
method of documenting the digits dialed on the 
phone line to which it was connected. In 
today's world, such a unit is known as a 
"DNR" which stands for Dialed Number 
Recorder. The good ones are completely digi­
tal and store the information using internal 
memory. When placed within a central office, 
such a unit will often be connected to a sec­
ond phone line and automatically dial the num­
ber to a central "intelligence point" and dump 
the stored information via built-in modem. 

Most of the digital switching equipment 
used by the telephone companies also has the 
capability to record this type of information. 
Switches can be programmed to "trap" certain 
information, and the process can be triggered 

by either the number from which the call is 
originating, the number to which the call is 
placed, or based upon the number being 
dialed. 

Since logging dialed numbers is of interest 
to other people outside the law enforcement 
community and the telco personnel, there are 
a large number of dialed number logging 
devices available to just about anyone. 
Naturally, these are intended more to track 
usage of one's own phone line than to be used 
as described in the letter above. In fact, con­
necting such a unit to a phone line without 
authorization from the subscriber is no doubt a 
violation of both state and federal law. 
Readers are therefore advised against any 
such activity. 

Sources of these devices are numerous. 
Radio Shack stores have sold them in the 
past, and they have shown up in discount cat­
alogs such Damark. Some are equipped with 
memory and a LCD display that allows the 
user to scroll through the contents. Others 
have a small printer that use rolls of paper, 
much like a calculator or cash register tape. 
Good ones will also log the date, time, and 
possibly the duration of each call. The best 
one I've reviewed was produced by 
International Micropower in Camarillo, CA. I'm 
not certain that the company still markets 
these, however. 

Flipping through the pages of this maga­
zine, there are several security and surveil­
lance equipment suppliers that no doubt offer 
similar units at various prices. My recollection 
is that Viking International sells the standard 
display model at a reasonable price. Viking 
also offers a number of fascinating products, 
including cassette recorders that will record 10 
to 16 hours of audio on a single cassette. 

Viking International has been around ql!ite 
some time, and their 32-page catalog is free. 
Just let them know that you heard about them 
here when inquiring. 

Viking International 
150 Executive Park Blvd. , #4600-N 

San Francisco, CA 94134 
(415) 468-2066 voice 
(415) 468-2067 FAX 

If building a unit yourself is more to your 
liking, Weeder Technologies sells a "DTMF 
Decoder/Logger'' kit that will store the last 240 
digits dialed in nonvolatile memory. The stored 
digits can be scrolled across an LCD display. 
Cost of the kit is $54.50. Ramsey Electronics, 
Inc., also has a DTMF decoder available in kit 
form at $99.95. Ramsey's decoder stores 256 
digits, and scrolls them across an eight-digit · 
LED display. The Ramsey unit will insert a 
"dash" character between any group of digits 
that were decoded more than two seconds 
apart. A matching case and fully assembled 
unit are also available if desired. NV 

Weeder Technologies 
P.O. Box 421 

Batavia, OH 451 03 
(513) 752-0279 

Ramsey Electronics, Inc. 
793 Canning Parkway 

Victor, NY 14564 
(800) 446-2295 orders 

(716) 924-4560 information 

NEC P9000 PROGRAMMING 
TEMPLATE 

The following information pertains to the 
programming of NEC P9000 portable 

cellular phones. These units are also identi­
fied by the transceiver model of TR5E800-
9A. NEC provides a special programming 
battery with an extra contact for use with 
these phones. An industry work-around is 
reported to exist which allows programming 
with a standard battery. To emulate the pro­
gramming adapter, the right-most black 
metal button-style contact on the back of 
the phone can be grounded with a flat con­
ductor or small wire. The antenna connector 
is commonly used as the grounding point 
with this procedure. 

Additionally, NEC modified the firmware 
of this phone at some point in time, adding 
some parameters that were not previously 
user-programmable. As such, there are two 
possible programming sequences. The 
change from sequence #1 to sequence #2 
is alleged to have taken place on units with 
a mechanical serial number after approxi­
mately ?Y-101800. Other than the extra 
fields such as GIM and ICPH, there are no 
programming differences between the two. 

Also note that there may be some inter­
esting functions within the unit's test mode 
aside from the ability to program the phone. 
Keying RCL,#,x,x (where x,x represent two­
digit numbers) appears to activate the func­
tions. Some experimentation would be 
required to determine the nature of the 
debugging facilities residing within the 
firmware. 

1. Ground test mode contact. 
2. Power up phone. 
3. Key RCL,# [display says 'test 

mode']. 
4. Key 0,1 [display shows blocks]. 
5. Key RCL,#,7,6,0,# for NAM #1 or 

RCL,#,7,6,1,# for NAM #2. 
6. Key RCL,#,7,1 [some documents 

indicate that 7 and 1 should be pressed 
simultaneously]. 

At this point, the phone will display the 
data stored in the first location from the 
sequences below. To keep the current data 
and step to the next location, press #. To 
enter new information, key in the new data 
and then press#. Momentarily press CLR to 
erase an entry. Hold the CLR key longer to 
exit programming mode and return to test 
mode. All data will be saved. Exiting test 
mode is accomplished via the RCl,#,0,2 
sequence which reinitializes the phone. 
Sequence #1 Sequence #2 

Field Digits Field Digits 

MIN 10 MIN 10 
Lock 4 Lock 4 
Home Area SIDH 5 
Pref. Sys. 5 GIM 2 
[unknown] 1 PCH 3 
ACCOLC 2 ACCOLC 2 
MIN Mark 1 
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What's the easiest way to get Radio Active? 

Dial 1 800 445 7717 
TRID&NT 

CiRUnDICi 

Toll Free, 24 Hours! For orders, 
tech support, Inbound fax and 
Fax Facts Instant catalog sheet ser­
vice. Computer BBS Modem & 
Fax/Modem ,317-579-2045. 
International Fax: en Espanol, en 
Francais, und auf Deutsch, or just 
In plain English to:317-849-8794. 
Instant Info toll free via Fax, Dial 
1 800 445 n11 from your fax. 

1 0707 E. 1 06th St. 
Fishers, IN 46038 

Write In 139 on Reader Service Card. 

Service & Support hours: Mon.-Fri. 
9AM to 6PM, Sat. 1o-4 EST. 
Mastercard, VIsa, Checks, 
Approved P.O.'s & COD (add $5.50) 
& AMEX, Discover. Prices, specs 
and availability subject to change. 
Flat rate ground shipping and han­
dling charge only $6.95 per unit. 
Express Air only $9.95 , for most 
units, to most locations. 

I SUBSCRIBE TO NUTS a VOLTS • 1·800· 783·46241 

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 ~ Volume pricing 
ADJ>.ON DESCRAMBLERS: 1VT, FTB·3, STEALTH, SA-3, SA·3DF, M-80, 

PJO.CREEN, DMTBA, KNI2, EAGLE PD-3, HAMLIN MLD-1200 
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, SA, 

ZENITH, OAK, EAGLE, HAMLIN 
PLAIN CONVERTERS: PANASONIC, SA, STARGATE 
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 2-4 

FUNCTION UNIVERSAL REMOTES 

WIIOI.!SALf 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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~~:*QUALITY COMPUTER COMPOSENTS ** 
MOTHER BOARDS FLOPPY • • • • SPECIALS • • • • 

386SX-40 W/CPU MOOOMOOMOOOMOOO s 85.00 DRIVES 486 VESA LOCAL BUS 
386DX-40 W/CPU & 128K MOOO s 125.00 $85 00 MAINBOARD W/ 256K CACHE 
486DX VESA L/B W/256K MOOO s 128.00 • -PLUS-

VIDEO & IDE CONTROLLERS ~R SET!! \rl~l~~l Y~~~~~~~: 
IDE & I/0 W/CABLES MOOMOOOO s 14.00 HABD COMPLETE WITH CABLES & SOFTWARE 
VESA L/8 IDE & 1/0 "'""'"" s 36.00 DIUVES ONLy •••• $ 249.00 
1 MB OAK ISA VIDEO.MOOOOOOO s 48•00 MB 250MB SAMSUNG HARD DRIVE 
1 MB VESA VIDEO OOMOOMOOMOOO s 96.00 130 

ADD ON CARDS & MISC SEAGATE 250MB CONN~R TAPE DRIVE 

;:4 ~i1~:0~~~~.:::::::::: ~ ~:~ $ 168. ONLY •••• $ 319.00 
101 DELUXE KEYBOARD .... s 19.00 2SO MB All PRODUCTS ARE 1ST QUALITY FACTORY 

MINI TOWER W/PS & LED. S 52·00 SAMSUNG WE oo N~~t:~ii~:~:~~:Jig~·usED 
MITSUMI CD-ROM MOOOMOOMOOO s 180.00 GOODS. CALL FOR OUR COMPLETE PRODUCT 
14.4 FAX/MODEM OMOOMOOOMOOMO s 148.00 $ 235. LIST. DEALERS WELCOME. TERMS AVAILABLE. 

WE STOCK IT All .... CPUs, MEMORY, COMPLETE & BAREBONE SYSTEMS 

B W C COMPANY INC. 
PHONE: (803) 764-0474 FAX: (803) 824-0278 
DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST 

Write In 105 on Reader Service Card. 

I #110 CABLE TV cont. 
MASTER FILES $25 upward, Pioneer, 
Sylvania, SA, Zenith, Oak Sigma, and oth­
ers. Instructions, free catalog, 719-661-
1659. 

CBTV CONVERTERS: RX-400-DIC, AZ­
OIC: $59. Pia BA-5XXX: $150, BA-61XX 
$175, 63XX: $200, Stealth 1 000-P: $49, 
SA-3, FTB-3 $49; M-80, Pia-Brown; 63XX, 
green: $69. We carry most Pan-cake. Call 
for low-cost, 60-channel plain converter 
only: $29. Tel: 405-634-1535, FAX: 405-
634-1587. 

AVAILABLE NOW test aids for the dis­
cerning customer at a fair price. 
Quickboards, Notch filters, mappers, etc. 
Volume Discounts. NO FL SALES. 1-800-
677-2649. 

CABLE BOXES, one piece descramblers 
Pioneer 631 Os, $290. Scientific Atlanta 
8580s $250. Others. 713-691-4610. 

DIGITAL DESCRAMBLERS best prices 
one or two piece units. Call24 hours, 717-
230-8606. Visa, MC. 

DEALERS NEEDED. Fast moving 
cable TV industry new technology avail­
able does all cable boxes. Free catalog. 
Products & Pricing, 1-800-676-6342. 

TEST MODULES for all types of CATV 
converter units. MUL TIMODE TEST MOD· 
ULE works on all 1 M/1 R/2R/5VfTFC black 
plastic units. HAC and standard systems. 
If you don't leave a message you will miss 
out on some of the best prices in the coun­
try. Software for every module available. 
Software that works. Need answers and 
can't get them anywhere else? Give a call. 
Free tech support. Machine and fax before 
7pm EST. Me after 7pm. 717-462-4657. 

UNIV. 2R/5VfTCF 1 wire, 3 wire compati­
ble, PD7s, VPD 7s, & BB7s, works w. AJB 
switch, doesn't require cutting battery-lead. 
Umited time offer. Multimode $16. Regular 
$14. Min. 10 pes. Call1-800-831 -2050. 

MASTER PROGRAMMING FILES. 
Memory devices programmed. Reverse 
engineering. Circuit boards made and 
much more. 407-676-2530. 

X-MAS SPECIAL, Super stable wireless 
activator FSK kits $75, works on all 2R, 
VPD, and BBVPD boxes . Limited time 
offer. Sloppy Joe's, 707-778-7488. 

TEST MODULES, DESCRAMBLERS, 
DESCRAMBLERS, DESCRAMBLERS. 
REMOTES, REMOTES, REMOTES. 
BEAT LOWEST PRICE. VISA, MC, DIS· 
COVER, AMEX. NO TEXAS SALES. 713-
392-2323. 

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 vol­
umes and cable hacker video, $99.95. 
Order: 520-782-2316. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

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. 

BUYING GENUINE UNMODIFIED 
TOCOM, SCIENTIFIC ATLANTA 8536s, 
8550s, 8580s, 8590s, and 8600s. JER­
ROLD DPV and DPBB. PIONEERS, all, 
and Zeniths, all. Any quantity. Top $$$ 
paid . Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

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. 

PIONEER UNITS 5XXX-63XXX units. Call 
for prices. E2-E5 test aids for 5XXX-61 XX 
$30 ea. 63XX-67XX test aids with # $35 
ea. All no E4. New Watch Dog, no switch­
es, auto map $35 ea. E2-Writer $50. RF 
transmitter for Pia $150. Pia box repairs. 
SA-40 pin ++ 8570-8600 $34 ea. Other 
test aids $20-$35 ea. for compatible 
boxes. Call216-428-6910. 

UNIVERSAL DESCRAMBLER. Un­
scramble 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, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 

EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP· 
PER combo module all in one! Buy 
wholesale factory-direct, no middleman. 
Let others get fined + zapped instead. 
Protect your cable box now! 100% 
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. 
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Communications Products 

Box 1242 Burlington CT 06013 

$109.95 VISA MC COD 

Z ffi 
(203) 485-0310 

Write In 216 on Reader Service Card. 

RCA & SONY DSS SYSTEM HAS BEEN 
BROKEN. Find out how people are receiv­
ing over $1 ,000 worth of programming for 
only $50 a year. Don't miss out on this hot 
new information package. Send $29.95 to 
REQUEST INFORMATION SERVICES, 
5201 Kingston Pike, Suite 6·1 06, 
Knoxville, TN 37919. Quick service. 

BBPD 7XXX complete with the latest mul­
timode test module, $259 each. VPD7, 
$225. PD7, $200. Other units and the lat­
est test modules including the one which 
works on all black plastic units including 
the R, V, and CF models. All major test 
modules available. Call 818-352·8300. 

Z·TACS FOR Sale. ST1000 with 288-01 . 
Call 419-385-3100. Ask for John. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616·683· 
0500. 

TEST AIDS 5000s & 7000s incl. 2R/5V 
multimode $15, Pio 5000-6750 multimode 
$15, SA quick boards 8550-8600 $15, SA 
micros $20, 03 & 07 $13. Zenith $12 . 
PioWriter $25, audio boards $25, 
remotes $10. 718-241-2560 8am-1pm 
EST. No NY sales! 

ZENITH CONVERTERS Model ST4010 
video-in/video-out pan type converter $25 
each. Limited quantity available. Call 407-
676-2530. NO FLORIDA SALES. 

CABLE DESCRAMBLERS, Pioneer 
631 Os Scientific Atlanta 8580s + others 
low prices. Discounts for five or more 
pieces. Quality equipment. 30-day money 
back guarantee. Call anytime. Houston, 
TX. 713·691-461 0. 

CBTV DESCRAMBLERS. Make your own! 
For under $10, 7 easy steps, instructions 
show you how! All parts are available at 
Radio Shack. Plans including S&H only 
$7. Send to: Information Wholesale, PO 
Box 9359, Toledo, OH 43697. 

SMART-2 JRI WIRELESS CABLE ACTI­
VATOR. MINIATURE DIAGNOSTIC 
DEVICE PUTS YOUR CABLE BOX IN 
FULL TEST MODE WITHIN SECONDS. 
NO WIRING. NO INTERFERENCE. NO 
HASSLE. HIGH QUALITY. OUTPER· 
FORMS THE REST. THE ABOVE 
DEVICE WORKS ONLY WITH ONE 
MAJOR BRAND BOXES. DOES NOT 
WORK WITH PIONEER, SA, ZENITH OR 
TOCOM. $145. (QUANTITY DISCOUNT 
AVAILABLE.) MAKFIT RESEARCH. 1-
800-220-3543. CALLS AFTER 10AM 
PST. E-MAIL: MAKFIT@DELPHI.COM 
NOCASALES. 

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. 63167 cus­
tom modules $22 ea. Zenith and TM 07 $8 
ea. Min 10. NO CALIFORNIA SALES. 1-
800-MODULE-0. 

BBPD 7XXX with multimode test module 
only $190 each. 1-800-804-8655. 

MASTER FILES for the new SCM-7 mod­
els: R3/V6/CTF. Make offer. 909·986· 
0971 . 

MODULES ARE PRETESTED. 3-wire 
modules 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 guarantee. 

TEST KITS AND TEST AIDS, ALL 
MAJOR BRANDS IN STOCK. INSTRUC­
TIONS INCLUDED, FTGs, QUICK 
BOARDS, MUL TIMODES, F-KITS, POS. 
NOTCH FIL TEAS, DISCOUNTS AND 
MONTHLY SPECIALS, GREAT PRICES, 
LATEST TECHNOLOGY, GUARANTEED 
QUALITY, TECH SUPPORT. ORDERS 
ONLY CALL 1-800-492-2023, TECH SUP­
PORT OR INFO 407-335-9922. NO 
FLORIDA SALES. 10AM TO 10PM EST. 
DAVE. 

WE BUY and sell all makes and models of 
cable converters. Call us at the telephone 
# below. Dealers welcome. 1·800-640-
9948 Diego. 

REMOTES. SA beige remotes, checked 
and working, $3 each. SA black remotes, 
$4 each. Other brands available as low as 
$1.50. Below wholesale. Credit cards OK. 
Write or Fax 501·223·9406. Software 
City, Box 23016, Little Rock, AR 72221 . 

717 SIGMA 3D CABLE BOXES (SOLD 
OUT, IN 6 DAYS). 850 arriving soon, call 
for advanced orders. Sigma's NEW in fac­
tory box. Ask about Maze Board. TRIAN­
GLE PRODUCT DISTRIBUTORS USA, 
5750 Lakeshore Dr., Holland, Ml 49424. 
616-399-6390. M-F 9am to 2pm EST. 

DESCRAMBLING, NEW secret manual. 
Build your own Descramblers for Cable 
and Subscription TV. Instructions, 
schematics for SSAVI , Gated Sync, 
Sinewave, {HBO, Cinemax, Showtime, 
UHF, Adult) $12.95, $2 postage . 
Cabletronics, Box 30502N, Bethesda, MD 
20824. 

Laser Printer 
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 l 00 toner 

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

"Hands-On" training avai lable 
• 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 

("live", voicemail and fax-on-demand) 
• Call for free literature or Demo Video ($JO.oo deposit) 

• Call 815.7 48.5823 ext. l 00 from your FAX 
machine/fax modem and request DOC# 7100 

@23 ~~~l~~~~~~~~D~4:823 
Write In 109 on Reader Service Card. 

7VPD TEST board $18, 7BBPD multimode 
test board $22, Pioneer 6110 or 631 0 test 
board $19, Pioneer 6310 or 6110 multi­
mode test board $23, Minimum 10. We 
buy unmodified cable converters. Call 
National Cable Products, 1-800-342-
4509. No California Sales! 

"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. 

MOTOROLA® MIN/TOR II™ PAGERS 
DELNERED ON YOUR VHF FREQUENCY AND PAGING CODE 

Monitors two frequencies, re~nds to 

$2 95 your individual or group call. Other tone 
options available. Excellent for volunteer 
fire depts . .._ rescue and first aid squ!.'!~ 
C.A.P., E.;:,.O.A., Civil Defense, or 11e0 

• • Cross. Available in 30-50 Mhz., 148-174 
Reconditioned mhz., and 450-512 mhz. ranges. Supplied 

. . with charger and new batteries. 
Avazlable m Reconditioned, exc cond . Limited 

3 
h. quantities available. Warranteed 90 days 
1 ,-equency parts & labor. Fax orders (708)848-0230. 

Municipal purchase orders welcome. ranges. 
(Motorola It Minitor are trodema11<1 of Motorola Inc.) 

SPIRITS & MINITOR l's ALSO AVAILABLE J c 
(708) 

848-4210 L~ 

MDM Radio, Ltd. 
~2::.~Rd. IO.iiii);:l 
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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 

~~t ;l!Jiiftr ~1lHR1JlliUl~, ~at!. 
INTERNET £mail FIL TERS@pipeline.com 

1-800-235-8080 ext.#8080 
Large STOCK on all channels fortast delivery. Available Ch. # 2 
thru 24 and 0,1,60,61,98,99,A-2, A-1. Order by single channels. 

NOBODY BEATS OUR PRICE. 
Monday- Friday (Sam to 8pm) Central Time 

All "Filters are 75 db deep and carry our exclusive 2-year Warranty 
EXACT FILTER ALL CABLE Company's Use. 

We Specialize in Large Quantities 
PRICES AS LOW AS $6.00ea 

Standard Positive Filters 
1pc@ $16.00 Spes@ $14.00ea 
1 Opes @ $12.00ea 25pes @ $1 O.OOea 
50pes or more CALL! We will beat any 
competitor's price. Mix & Match. 

Visa, Mastercard, Discover, 
American Express & UPS cob 
We do not sell Data Blockers, Bullets or FM Traps Ill 

Anyone implying theft of Cable 
Service will be denied assistance. 

A "TFC. Inc." Company 
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Give our 800 line a HOWL 
for the best Positive Filters 
and SERVICE ...... 

. The 18"-DISH DIGITAL SATELLITE 1V REVOLUTION! 
DireclV, PrimeStar, EchoStar and others 

MINIATURE 
SATELLITE 
DISHES 

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

TO ORDE~- Send $20 plus $4s/h to 
Baylln Publications 

1905 Mar!posa, Bould.er, CC),~0302 

CREDIT CARD ordcha accepted 
Tt!l~pho.ne: 303-449-4551 FAX: 303-939-8720 

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 112 on Reader Service Card. 

SCIENTIFIC ATLANTA refurbished 8535-
330 , 8535-430, 8535-435, 8500-320, 
8500-321, all channels turned on, with 
remote , $120. Plus $3 shipping each . 
Limited quantity. COD only, 412-833-0773. 

WATCH ALL CHANNELS on cable TV 
without opening the cable box. No solder· 
ing . No knowledge necessary. No 
California Sales. 1-800-975-1951. 

DEALERS! RAW UNIT SALE. Zenith 
1600, Z288, Z165, 5-VPD, 5-PD. 7-VPD, 
5-BBPD, VIP 5507, PIO 5135. All units raw 
guaranteed working with warranty. Call, 
702-895·9120. 

SECURED PIC? Reclaim your expen­
sive lost software, or get access to 
"Public Domain" software within deeply 
buried secured PIC16c54 or PIC16c56. 
Introducing FREEDOM-100, a revolu­
tionary stand alone reader, program­
mer, and code generator*, all in one. 
No need for expensive computer sys­
tem, costly programmers or cabling . 
Portable FREEDOM-1 00 offers the 
most comprehensive Pic to Pic back-up 
system in the world . Programs up to 
four PIGs from a single master PIC. 
Read and program in a SINGLE 
CYCLE. Excellent investment for soft­
ware recovery services, manufacturers, 
technicians, programmers and serious 
hobbyist. Two models to choose from 
FREEDOM-100 (model165xP) $1,200, 
(secured backups only) , and FREE­
DOM-1 00 (model 165xUP) $2,500, 
(secured/unsecured backups) . Offer 
may be withdrawn without notice. Call 
SA RESEARCH, 718-358-0033 for fur­
ther details and product availability . 
(*Secured Pies). 

REMOTE CONTROL VIDEO A/B 
SWITCHES, controlled by ·any remote! 
$39.95 , Visa & MasterCard. Dealer 
inquiries welcome. 1-800-831-0184. 

BUYING GENUINE, unmodified Jerrold 
DPV and DPBB, SA 8550, 8580, 8600 and 
Zenith 1600s. Quantities 5-500, Fax sur­
plus or request list to 201-728-2615 or call 
201-728-3217 10am-6pm EST. 

18 VOLT wall adapters for most pans, $5 
single $4; (10-lot) $3 (50-lot). Call for 8600 
and BB. 405-634-1535. 

DSE-1000 ENCODER idea for small CBTV 
refurbish shop $750 each. Come with 
instruction hook-up. 30-day warranty: 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 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 piw, 
8580 IBM, 3.5 disk only. Satisfaction guar­
anteed. Money order to ABA Electric, PO 
Box 1083, Jackson, NJ 08527. 

WE PAY top dollar for clean unmodified 
name brand converters. We have a full 
line of repair services. All brands with 
warranty. 423-546-0836. 

GENUINE UNMODIFIED 2RN5 convert· 
ers $150, no remote. Like new, unmodified 
Gl innovations $450. Integrated satellite 
receiver descrambler with RS module, no 
remote, first $500. Evenings, 512-854· 
8989. 

ALL UNITS raw unmodified. 10 lot Pioneer 
5430 $75, Zenith 1000 $50, SA 8500-311 
$35, RTC 56 $40, 2R 450 Die $40, TM 03 
$40, BBPD 6xxx $110. Call, 1-800-500· 
9825. 

OAK SIGMA, schematics, master files, 
equipment. Call 719-661-1659 for free 
Sigma catalog. 

ZENITH CONVERTERS Model ST4010 
video-in/video-out pan type converter $25 
each. Limited quantity available. Call 407-
676-2530. NO FLORIDA SALES. 

CABLE CONVERTER diagnostic and test 
modules for sale. Internal and external. 
Call John 1-800-879·9657. 

ZL 1. THE MOST REI.IABLE ZENITH 
COMPATIBLE TEST KIT. $6 EACH COM­
PLETE WITH WIRES. 407-676-2530. 

UNIV. 2R/5V!TCF 1 wire, 3 wire compati· 
ble, PD7s, VPD 7s, & BB7s, works w. AlB 
switch, doesn't require cutting battery-lead. 
Limited time offer. Multimode $16. Regular 
$14. Min. 10 pes. Call1-800-831·2050. 

503$155 ea. Call, 717-788-5939. 

CABLE BOXES, SA 8600 $235, PIV 3055 
$125, VPD7 $225, No remotes. Signal 
generator, puts all black plastic boxes in 
test mode $100. Fax or message, 916· 
878-2442. No California Sales. 

WIRELESS CABLE dipole/feedhorn 
w/built-in cable ready downconverter and 
power supply $125. About half price. 36 
channels. 30dB gain "stinger" type. 512· 
259-4770. 1 OAM-6PM CST. 

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 
EXTERNAL activators $150. NO CALl· 
FORNIA SALES. 1·800-663-8530. 



PIONEER 63XX-67XX master files $300. 
Master files for all other test modules. Call 
909-986-0971. 

FOR SALE: DSE 1000 encoder, excellent 
condition, great for testing and repairing. 
Trimode and S/A converters and descram­
blers. $1,500 or best offer. Call, 1-800-
909-4333. 

2ND GENERATION FTGs, the Stealth 
FSK, complete auto operation, better than 
the RFT-1 $145. Genesis Automode FSKs 
$150. Super 2A/FTC test modules $25. 
SLOPPY JOE'S 707-778-7488. 

TEST KITS, ALL MAJOR BRANDS IN 
STOCK WITH SIMPLE INSTRUCTIONS, 
FTGs, QUICK BOARDS, MUL TIMODES, 
POS. NOTCH FILTERS, F-KITS, QUAN­
TITY DISCOUNTS, GREAT PRICES, 
LATEST TECHNOLOGY, NO BULL 
GUARANTEE. ORDERS OR SUPPORT 
CALL 407-335-9922. WE DROPPED THE 
800 NUMBER AND LOWERED OUR 
PRICES SO WE CANNOU CAN SAVE 
$$. NO FLORIDA SALES. DAVE. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 13. 

CABLE BOX PULLS ST1 000, 1086, & 
1600. S/A 8500 310, 311, 321. Other 
brands available. Credit cards OK. Write 
or Fax 501-223-9406 for latest inventory 
list. Software City, Box 23016, Little Rock, 
AR 72221. 

CABLE BOXES, major brands, in full test 
mode. Low prices, quality equip. Dealers 
welcome. TX, 713-691-4610. 

DIAGNOSTIC TRANSMITTERS multi fre­
quency, 30-day charge (5000s-7000s) 
$85. SA programmable (8500, 8550, 8580) 
$110. Pio "E2" programmable $110. 
Filters 97.5, 1 06.5, 1 08.5, 110.0 $20. 
Boss units 5000s-7000s, SA, Pio, Zenith, 
03/07s $200. 718-241-2560 8am-1pm 
EST. No NY sales! 

YOU'LL NEVER have to leave the comfort 
of your chair with this infrared remote con­
trol video A/B switch. Control by any 
remote. Also notch filters, interference fil­
ters. 405-631-5153. 

PIONEER 6310 boxes $250. Also low 
prices on other cable units. Magic 
Communications, 805-944-6865. No CA 
sales. 

TELEPHONE - FAX 
115 

ESN LOADER INTERFACE for Motorola 
bag phones (ver. 9122-94xx). Does all 
flips, micro-tacs, ultra-lites, pocket phones, 
ultra-classics, series three and four bag, 
install phones $200, $100 amps also! 
Uses standard 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. Internet: 
cia @paranoia.com. 

SUPERHACKERS 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 proce­
dures, hacking techniques, computer virus 
detection, prevention, Trojan horses, 
worms, history, law, countermeasures, and 
lots more! $36.45. VISA/MC 520-782-
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. 

Video Camera Blowout Sale! 
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, A TV, or multimedia purposes. 

Features: 
rttr 330 line COLOR CCD imager 
rttr 3 lux sensitivity for low light applications 
.., Standard 1 V p-p NTSC output 
"' Built-in microphone with preamp 
.., Standard RCA video and audio jacks 
,.. Includes 12v wall mount transformer 
.., Auto iris with sensitivity adjust 
.., 5mm fixed focus lens from 10" to infinity 
.., 5" long x 3" wid': 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 MasterCard and Visa accepted 

1180-F Miraloma Way Sorry No CODs, CA orders add salestax 

Sunnyvale, CA 94086 (408) 749-0130 or (408) 749-1323 Fax 

Write In 110 on Reader Service Card. 

HACKERS SECRETS: New book with 
software on hacking, cracking and phreak­
ing . Information resources, boxes, pass­
word cracking, fakemail, FTP sites for 
hackers, LASS codes, magnetic stripe 
encoders, ringback numbers, suppliers. 
Includes: IBM-AT software covering: Using 
computer as DTMF signaler/generator/ 
coin tone signalling, keytrap program, sev­
eral war dialer/code cracker programs, and 
more. $36.45. VISA/MC 520-782-2316. 
TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

•Tunes 88·108 MHz. 
•Up kl112 mile range. 

• Sensitive 2 stage audio am­
plifier. picks up sounds at 
the level of a whisper. 

Powerful 2 stage audio -
ampltfier. 
Sens!We. picl<s up sounds 
at lhe level of a whisper. 
Up to t mile range. 

PROPESSIONAL 
COUNTERSURVEILLANCE 

EOUIPMENT .... _ 
Piton• Tap Detector 

O.tocts: 
•Radio Frequency Taps 
•Series and Parallel Taps 
•Line impedance Taps 
•Extension Phone Listeners 

$149.95 

AJ:HOO 
VIBRAnNG TRANSMITTER 
DETECTOR 

AISS-
COMPf.ETE SAFETY SYSTEM 

Detects: 
•All Phone Taps and Extension 
Phone U steners 

•All Boily·Wires, Wireless Mlcs, AM,FM 
and UHF Transmitters 

Defeats: 
•All Body Wires, Transmitters and 
Distance Microphones with Its built In 
white noise signal breaker 

$379.95 

Detects: 
•Body Wires 
•FM Wireless Mlcs 
•AM Transmitters 
olJHF Transmitters 

$189.95 

~ ·• M fH Jld"l~ 

.. ~ ,,. .. 

We Mil a varility of covert camera, tranamltte,., night vlelon equipment, video tranemltt.,.., llrYM 
ta~• ,-.cord.,., remote vkleo monitoring ayetem., body armour, and much more ... 

Requ .. t Our Full Catalog for $5.00, Aec::eiYe $10.00 OFF Fl,.t Order 
(FREE WITH ANY PURCHASE) 

AMERICAN INNOVATIONS, INC. 
119 Rockland Center Swte 315 Nanuet. NY 10954 

914-735-6127 • Fax 914-735-3560 

Write In 178 on Reader Service Card. 

• Up kl t/2 mile range. 
• Miniature photo battery 

mounts right on circuit 
board. (Included wi1h kit) 

• Amazing audio sensitivity, 
picks up sounds a1 the level 
ol a wtisper. 

COIIIT/IOLLI'D T/IA/fiii/TTI/1 
Worlds smallest crystal controlled FM 

1 Transmits to any scanner type receiver. 
Easy to assemble, uses pre-assembled circuit board. 

•Includes miniature loud 
speaker lor aucf10 indication 
of de1ected signals. 

IU~I!/1 11!/flfT/VI! I!UQ DI!TI!CT0/1 
When lhe XB0200 intercepts a signal in lhe 1 to , 
MHz range, rt emits a growl !hat iraeases to a 
prtched squeal as lhe signal strength iraeases. 

SUPERHACKERS BIBLE Volume 2. 
Covers: Voice mail, DEC, ASPEN, 
VAX/VMS, AUTONET, Milnet, UNIX, 
CompuServe, TELEMAIL, Packet, 
TYMNET, PBX, and Information America 
systems. Hacking, countermeasure, rules 
of the game, how it's done, passwords, 
references, and lots more! No duplication 
from Vol. 1. $36.45. VISAIMC 520-782-
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. ls:u~II/1·1~/NifAniiiiE fll TIIANSMITTI/1 IIUJ~I!II··IIlai/ATIUIII! 

12 HOUR TELERECORDER complete 
unit. Records automatically and clearly all 
telephone conversations 12 hours on a 
single tape. Special offer just $79 including 
shipping. Send cheque to Vakis Eftechiou, 
1402 Pine Ave. #400, Niagara Falls, NY 
14301 . Dealers wanted. 

TONE DIALER. DTMF test board uses 
5089 dialer chip. Has crystal controlled 
tone frequency. On-board PIC chip pro­
grammed to beep 5 times and wait for 
another button push. PIC programmers 
can write their own control codes. User 
selectable tones. Speaker included. Dialer 
can be used for signaling and remote con­
trol over phone lines. Kit Only! $25 
includes shipping . Gary Bach, Box 
751454, Dayton, OH 45475. 

CELL PHONE cloning for the guy who has 
(two of) everything. Must have current ser­
vice contract. Motorola, Tandy. For more 
info, call Keith, 512-259-4770. 

MINIATURE JACKFIELDS. Telephone 
industry type 19" rack mount jackfields with 
bantam jacks. Several styles available. 
Connectorized. $40/unit. More info? Phone 
415-665-5606 or FAX: 415-665-0616. 

Worlds smallest FM transmitler. Use with any FM nhnn·• trooo.mn'"' '··· -·"· ..... '""' 
broadcast receiver. Easy to assemble, all chip com­
ponents are pre·assembled to the circuit board. 

Write In 106 on Reader Service Card. 

XPS1000 KIT .................... 555.95 
XPS-MATCHING CASE SET .... $13.95 
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~Todav's Electronics 
L 

his month, we look at 
more new integrated 
circuits and focus on 
another transient pro-

tection device, which 
can, in all but the most severe cases 
(like a direct lightning strike), save our 
delicate electronic equipment from 
harm. 

More Neat Maxim 
Integrated Circuits 

Maxim produces and releases so many new 
and useful analog integrated circuits every year, 

Typical Operating Circuit 

THRESHOLD DETECTOR 

it is truly amazing. One of many is the MAX921-
MAX924 Ultra Low-Power, Single/Dual-Supply 
Comparator. A COMPARATOR is an integrated 
circuit configured to compare two voltages, one 
at each of its two inputs. Depending upon which 
input is at a higher potential and how the device 
is wired, it will produce either V+ or ground at its 
output terminal, with no intermediate states 
allowed! 

One input voltage is called a REFERENCE 
voltage; a stable and unchanging voltage 
derived from say, a reference diode (Zener or 
other type) or an lC. Voltage references are 
designed with this in mind: For whatever appli­
cation they are to service, references are essen-
98 January 1996/ Nuts & Volts Magazine 

tially electrically stable regardless of their input 
voltage. 

Of course, temperature drift is a factor, but 
the less temperature drift, the better. The second 
voltage input to a comparator is called, logically 
enough, its INPUT VOLTAGE. 

How a Comparator Works 

The math way to relate how a comparator 
works is expressed thusly: 

Let two input terminals = V {in+} and V {in-} 
Let one output terminal = V {out} 
Then: When V {in+} > V {in-} then V {out} = 

l'tq'-': \]+ f'"\ , .. 
G-~t'", 

logic 1 or V+ 
When V {in+} < V {in-} then V {out} = logic 0 or 
GND 

The output voltage level is dependent upon 
the response of the individual comparator. In 
some cases, it will be a TTL (+5 volts or ground) 
level, but in the case of the Maxim comparators, 
output will be either to ground or within 1.3 volts 
of the positive supply rail. These comparators 
feature: 

• Supply current of only 4 uA. 
• 40 rnA continuous source current. 
• +2.5 to +11 volt power supply range. 
• Dual ± 1.25 volt to ± 5.5 volt supply 

capability. 
• Adjustable internal hysteresis with the 

MAX921 and MAX923. 
• Internal 1.182 volt, 1% precision voltage ref­

erence. 
12 uS response time. 

• Glitch-free switching. 

All practical comparator circuits that I'm 
aware of should have a feature added called 
HYSTERESIS (pronounced hiss-tear-ree-sis) if 
there is any point where the two input voltages 
are close or equal to each other, and if they may 
change states slowly. Since· this is almost always 
the case, the hysteresis is added by using a 
small amount of feedback through a large value 

feedback resistor. Plus a relatively small value 
input resistor, the combination of both allowing 
a change of output state to occur rapidly with no 
oscillation. 

Why? There is nothing more irritating than a 
piece of equipment, say a- battery charger, that 
starts broadcasting copius RF signals instead of 
doing what it's supposed to. And those oscilla­
tions can exceed the maximum power dissipa­
tion of the comparator and destroy it, with who 
knows what consequences to the attached 

) ) ) 

equipment. This is 
especially true at higher 
input voltages and 
ambient temperatures. 

Figure 1 shows a 
comparator circuit that 
is configured to activate 
a small speaker or 
buzzer once the input 
voltage at V{sense} 
exceeds 400 volts. This 
is a good introductory 
"Hobbyist All-Purpose 
Circuit" to compara­
tors, since the values 
can be altered to acti-
vate the buzzer for vir­
tually any input voltage. 
And the parts are avail-

able anywhere - they aren't, in this case, a 
Maxim product, which is greatly superior (we'll 
get to that in a moment). Keep in mind the ref­
erence voltage is derived from a regulated +5 
volt source (not shown), and a resistive divider 
sets the reference at +4 volts at the (-) input ter­
minal. The input voltage is from another resis­
tive divider at the left hand part of the circuit. 
This is a dual comparator, so you can actually 
monitor two voltages simultaneously. If the sec­
ond comparator is not used, tie input pins #5 (+) 
and #6 (-) to ground, and leave output pin #7 
open. 

The other IC is an inverting 74C14 Hex 
CMOS Schmitt Trigger, configured as an oscilla­
tor. If the input to the single gate is high, it will 
oscillate (correctly in this case!) according to the 
RC time constant connected to it. Then the five 
paralleled gates multiply the current so it can 
drive a small speaker. If you use a piezoelectric 
buzzer, you can omit the 1 00-ohm series resis­
tor. That buzzer should be the type that requires 
an external oscillator source, rather than have its 
own internal oscillator. 

Normally the output of the comparator is at 
Logic 0, so the buzzer stays off, as the input gate 
to the oscillator is pulled low through the block­
ing diode. Once V{sense} rises above 400 volts 
(in this case), the comparator changes state, 
and its Logic 1 output is pulled high by the 1 OK 
resistor. Then the buzzer sounds off. By the way, 
this circuit was originally designed to detect 
when a giant strobe light and its powerful capac-



itor bank were ready for another picture-taking 
shot, so hence the high voltage involved. But 
there is one important detail to remember, and 
that is: The input voltage to either comparator 
input must not exceed the supply voltage by 
more than 0.3 volts, or the comparator may be 
destroyed. In this case, you can add protection 
diodes to the V{sense} input. Germanium 
diodes are the best since they offer the lowest 
voltage drop. 

A typical device would be 1N34 or 1N60. 
However, Germanium devices are getting scarce 
these days. But Schottky rectifiers are a good 
substitute, and I've had good luck with 1N4148s 
which are ultrafast, silicon-based switching 
diodes. Even though their maximum voltage 
drop, measured at maximum input current, can 
be 0.7 to 0.9 volts, this parameter is lessened at 
less than the maximum current input. They 
seem to do the job A-okay. However, it is sug­
gested to use a Schottky rectifier IF the expect­
ed input current approaches 30% or so of the 
switching diode's maximum continuous current 
rating. 

Let's Look at Maxim's 
Comparator Data 

The BIG advantages of the Maxim compara­
tors are the inclusion of a precision on-chip volt­
age reference, and on-chip adjustable hystere­
sis, contained in the MAX921 and MAX923. The 
MAX924, a quad comparator, has an internal 
reference, but lacks the internal hysteresis. 
Using these, one needn't bother with an external 
voltage reference, plus you can set the hystere-

PART 

MAX921 

MAX922 

MAX923 

MAX924 

INTERNAL 
1% 

PRECISION 
REFERENCE 

YES 

NO 

YES 

NO 

COMPARATORS INTERNAL 
PER HYSTERE· PACKAGE 

PACKAGE SIS 

1 YES 8-PIN 
DIP/SO 

2 NO 8-PIN 
DIP/SO 

2 YES B·PIN 
DIP/SO 

4 NO 
16·PIN 
DIP/SO 

Ordering Information 

PART TEMP. RANGE PIN-PACKAGE 

MAX921CPA 
MAX921CSA 

MAX921C/D 

MAX921EPA 
MAX921ESA 
MAX921MJA 

ooc +70°C 
ooc +70°C 

ooc +70°C 

·40°C to +85°C 

·40°C to +85°C 
-55°C to +125°C 

IN+-----.. 

8 Plastic DIP 

8 so 
Dice• 

8 Plastic DIP 

880 
8 CERDIP** 

sis anywhere you want within the para­
meters available within these devices, 
and using just a couple of passive 
components. Figure 2 shows a func­
tional diagram of the MAX921 CSA, an 
eight-pin Small Outline (SO) surface 
mount device, also available in DIP 
versions. At the current price of $3.22 
in one-piece lots, it is within our bud­
gets, and readily available from Digi­
Key. The on-chip 1.182 volt band-gap 
reference is shown in the figure as tied 
to the hysteresis pin (#5) and thusly, 
the hysteresis in this configuration is 
none. This reference sports a precision 
of 1%, so that's impressive by itself, 
and incidentally cheaper than many 
references of that precision with no 
comparator! 

In a moment, we'll see how to 
adjust the hysteresis. The point of the 
figure is to show how simple a circuit 
can be made. Note the two resistors at 
V {in} and connected to V {in+}. This 
divider is what the on-chip reference 
will compare to. Add a capacitor, 
C {in}, if the input voltage fluctuates to 
avoid the comparator switching states 
irrationally. We'll leave its value up to 
you. But a suggestion is a tantalum or 
electrolytic 'cap of one to several 
microfarads if the signal has low-fre­
quency parasitic fluctuations (like a 
not-too-well filtered DC sauce derived 
from an AC-input bridge rectifier), or a 
0.001 uF to .1 uF ceramic disc capac­
itor if the signal has high-frequency 
parasitic oscillations. 

Figure 3 shows the various func­
tions of this series of comparators, 
and Figure 4 shows the ordering 
options available for the MAX921. 
Normally, we 'd order the 
MAX921CSA-ND or the extended 
temperature range MAX921ESA-ND, 
which are Digi-Key part numbers for 
S0-8 surface mount devices. The 
other numbers are given in case 
OEMs want to obtain samples from 
Maxim, who are listed in the Supplier 
Ust. 

Figure 5 shows the hysteresis 
aspect of this series of comparators. 
Note the stable IN {-} parameter 
against which the other parameters 
are compared to in the figure. The 
IN {-} value would be the reference 
voltage, although the reference can be 
at either pin (convention suggests the 
reference should be at the{-} pin). We 
also see the HYSTERESIS BAND. 
What that means is the "no-man's 

land" where the comparator 
won't trip to either output 
state. Note, however, once 
this band is exceeded by the 
input signal, at the arrowed 

SUPPLIER LIST 
Circuit Board Express, 2 Avco Road, Haverhill, MA 01835. 

Ph: (508) 521-9288, FAX: (508) 521-9388, Modem: (508) 373-
9272, E-Mail: fastpwb@tiac.net lime crucial manufacturer for 
industry. Produces prototype circuit boards in 24 to 48 hours. Not 
a hobbyist supplier. 

Contact East, 335 Willow Street, North Andover, MA 01845-
5995. Ph: (508) 682-2000, FAX: (508) Qaa-7829. SMT and elec­
tronic repair tools; chemicals. Free catalog. 

Datak Corporation, 55 Freeport Blvd, Unit #23, Sparks, NV 
89431. Ph: (702) 359-7474, FAX: (702) 359-7494. Dry transfers for 
PWB fabrication, chemicals, Circuit-Fix™ products. Free catalog. 

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. Top-of-the-line supplier of SMT components; fea­
tures a large selection. Free catalog. 

DynaArt Designs, 3535 Stillmeadow Lane, Lancaster, CA 
93536-6624. Ph: (805) 943-4746. Provider of and seller (through 
distributors as well) of the Toner Transfer System (TIS) method of 
PCB fabrication. Also sells a desk-top integrated package for small 
OEM and prototype PCB fabrication. 

Electronic Goldmine, P.O. Box 5408, Scottsdale, AZ. 85261. 
Ph: (602} 451-7454, FAX: (602) 451-9495. SMT surplus PWBs and 
SMT components. Some great values here. Free catalog. 

ESP Solder Plus, 14 Blackstone Valley Place, Lincoln, Rl 
02865-1145. Ph: (401) 333-3800, FAX: (401) 333-4954. Small 
manufacturer, educational, and industry SMT repair kits and solder 
cream. 

GarrettJIEU, Inc., 3130 Skyway Drive #104, Santa Maria, CA 
93455. Ph: (805) 922.0594, FAX: (805) 922·3643. Small and bulk 
quantities of surface mountable components. 

Hobby Lobby International, Inc. · 14 Franklin Pike Circle, 
Brentwood, TN 37027. Ph: (615) 373-1 , FAX: (615) 377-6948. 
Supplier of all kinds of hobby kits and supplies; mentioned here 
because of their large selection of instant-setting glues and some 
tools that are useful to any precision endeavor such as with elec· 
tronics. Catalog $2.50. 

Maxim Integrated Products, Inc., 120 San Gabriel Drive, 
Sunnyvale, CA 94086. Ph: (408) 737·7600, FAX: (408) 737·7194. 
Specialty analog and digital integrated circuits of amazing diversi­
ty and use. Call tor nearest distributor, or safes rep (in the case of 
OEMs). Will give out free information and samples to qualified 

• l 

compames. 
Micr~Mark, 340 Snyder Avenue, Code 340-1892, Berkeley 

Heights, ~.J 07922-1595. Ph: (800) 225·1066, FAX: (908) 665-
9383. ·This company calls itself "The Small Tool Specialists" and 
indeed they are. Listed here because of the many precison hand 
and power tools they offer that are useful in SMT and other elec­
tronic work. Also carries hard-to-find supplies for model making. 
Full-color catalog $1.00. 

Pace, Inc., 9893 Brewers Court, Laurel, MD 20723·1990. Ph: 
(301) 490-9860, FAX: (301) 498-3252. Manufacturer of SMT sol­
dering/desoldering equipment and workstations. 

Techni-Tool, 5 Apollo Road, P.O. Box 368, Plymount Meeting, 
PA 19462. Ph: (215) 941-2400, FAX: (215) 828·5623. 
Soldering/desoldering equipment and electronic tools of all types. 

All Electronics Corporation, P.O. Box 567, Van Nuys, CA 
91408-0567. Ph: (800) 826-5432, FAX: (818) 781-2653. Some 
SMT parts and occasional surplus SMT boards useful for parts sal­
vage and experimentation. Free catalog. 

Capital Advanced Technologies, Inc., 309-A Village Drive, 
Carol Stream.IL 60188. Ph: (708) 690-1696, FAX (708) 690-2498. 
Manufacturer of the Surlboard™ breadboarding medium for SMT, 
sells mostly through distributors such as Digi-Key. OEMs can con­
tact Capital directly for large quantity pricing. 

Carolina Biological Supply Company, 2700 York Road, 
Burlington, NC 27215. Ph: (919) 584-0381, FAX: (503) 656-4208. 
Laboratory supplies including test tubes, plastic and glass vials 
handy fo~~'~e categorizing SMCs. Contact for current price of their 
30,000 item, full-color catalog. 

PRB Une, P.O. Box 176, Whitewater, WI 53190. Ph: (800) 
533·9654, FAX: (800) 635·8101. Carries the ChipQuik SMC 
removal kit. 

IN- ---....--.f----ll--+-------4+-1 ----

VREF • VHYST BAND I . 

points labeled "thresholds," 
the comparator changes 
state. V {hb} is the range of 

Be sure to mention Nuts & Volts When you contact the above 
suppfJers so they can process your requests properly; 

OUT-----i 

Threshold Hysteresis Band 

-r-~•---'--
1 
I 
I 
I 
I 
I 
I 

the hysteresis band, and that range is 
governed by where we choose to set 
this parameter. Just two resistors are 
required, as shown in Figure 6. 

To add hysteresis to the MAX921 or 
MAX923, connect resistor R 1 between 
REF and HYST (pin #6 and #5 on the 
MAX921, respectively). Connect anoth­
er resistor, R2, between HYST and V {-}, 

which are pins #5 and #2 with the MAX921. If 
hysteresis is added, the V {hb} band shown in 
Figure 5 increases equally in both the upper and 
lower directions. The V{hb} band is approxi­
mately equal to twice the voltage between REF 
and HYS, and 100 mV is the greatest hysteresis 
amount, according to the manufacturer. The 
REF output is typically capable of sourcing 15 
microamps, and sinking 8 microamps. The 
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manufacturer says not to bypass the REF ter­
minal with a capacitor. The equations for 
adjusting hysteresis are as follows: 

where: 

R1 = V{hb} 

2 * I{ref} 
and 

R2 = 1.182. [V{hb} I 2] 

I{ ref} 

• R 1 and R2 are the adjustment resistors. 
• V {hb} is the voltage of the hysteresis 

band. 
• 1.182 is the on-chip band-gap reference 

voltage. 
• l[ref} is the current source by the refer 

ence. 
I {ref} values between 0.1 uA and 4 uA 

are according to the manufacturer: "usually 
appropriate. If a 2.4 meg ohm resistor is chosen 
for R2 (I{ref} = 0.5 uA), the equation for R1 and 
VB{hb} can be approximated as:" 

R1, in Kohms = V{hb}, in mV 

Both the MAX921 and MAX923's response 
are the same when hysteresis is applied accord­
ing to the above equations. 

Two Real-World Uses 
for Comparators 

Figure 7 shows a level shifter, where a ±5 
volt input is converted to be compatible to mate 
with a CMOS integrated circuit. A MAX924 quad 
comparator is employed to achieve the voltage 
translation. In this case, the MAX924 device is 
100 January 1996/ Nuts & Volts Magazine 

wired so that its GND terminal functions as a 
Logic-0 reference, its V {-} terminal is hooked 
up to the power supply of the circuit which 
requires the level translation, and the inputs 
are channeled through 1 OK resistors. Since 
the positive input voltage is a 5-volt TTL, or 
CMOS level, the Logic-1 output is +5 volts -
compatible with any CMOS or TTL circuit, 
considering the large sink/source capability of 

R1 

1821t 

+5V 

3 
V+ 

R2 
\r---VIN 

.MAXIM 
REF MAX924 

V- 9 

this chip and the others in its series. Note there 
is no use of the REF pin in this application. 

Figure 8 shows a circuit that will light the 
four LEOs sequentially as the input voltage goes 
up. Such a circuit is very handy for monitoring 
charging of a battery, etc. , or the input of almost 
any type of transducer if that is buffered proper­
ly. This circuit uses the on-chip bandgap refer­
ence, and an external resistive divider network 
to set the reaction levels of the comparators. 
LED1 lights up and stays on at 250 mV and 
higher, LED21ights at 500 mV, LED3 at 750 mV, 
and LED4 at 1.000 volts , if R1 and R2 are omit­
ted and the inputs are connected directly to the 
voltage source. R 1 and R2 are used if you want 
the circuit to react to voltages other than 250 
mV-1.000 volts, and the values of this resistive 
divider can be chosen to react to virtually any 
voltage. Just make sure the input can't exceed 
the positive supply, or the comparator likely will 
be destroyed. 

Zinc Oxide Non-Linear Resistors 

These devices, called ZNRs for short, are 
another breed of transient surge protectors. 
Examples of surge protectors include Zener 

diodes (not to be 
confused with 
ZNRs), shunt diodes, 
specialized semicon­
ductor devices, 
transistors connect-

R1 

ed in a breakdown 
mode, Metal Oxide 
Varistors (MOVs), 
gas-filled quenching 
tubes, and fast-blow 
fuses. I am sure 
there are others that 
have been missed, but 

Programming 
the HYST Pin 

the point is protecting what needs to be protect­
ed, whether it ranges from a computer system to 
a phone answering machine to countless num­
bers of other electronic/electrical devices. 
Figure 9A shows a ZNR protecting a DC source 
or a single-phase AC source. Figure 9C shows 
three ZNRs protecting a three-phase AC source. 
This could also be applied to a three-wire 240-
volt AC source by connecting a ZNR across 
each hot wire and connecting two ZNRs, one 
from each hot, to the neutral. 

Last month, we discussed Sidactors, which 
are similar to two back-to-back SCRs. While a 
Sidactor has to have current removed once it is 
tripped, a ZNR does not. So ZNRs are superior 
in applications where you might not be able to 
turn off the power right away, yet still demand 
overvoltage and transient protection. ZNRs are 
quite fast, with a response time of 50 nS, equiv­
alent to 20 MHz. They also have very high surge 
current ratings. 

figure 98 shows the relationship between 
an incoming test signal and the ZNR's response. 
Observe the maximum clamping voltage at 
100% of the applied current. Exceeding this 
value by forcing more current through the 
device will destroy it. Note that ZNRs, like other 
semiconductor devices, have a somewhat flexi­
ble range of their ratings. Plus or minus 10% of 
the nominal voltage is the norm. They are avail­
able as leaded technology, with short tabs for 
high current/fast acting applications and also as 
SMT, where they are mounted to a PWB as 
"chips." 

Of the types of ZNRs carried by Digi-Key, 
one model's maximum current goes up to 
25,000 amps! This is a surge rating, and not 
continuous duty. The rating is derived from the 
application of one pulse train, which is at the 
top-rated current for 20 microseconds times 
eight repetitions. Allowing the device to cool 
after the application of its maximum rating is 
required. 

Also very logical, just like you wouldn't 
apply full power to a transistor continuously 
without proper heatsinking or it would burn out. 
While the 25,000 ampere, kilovolt-level devices 
are in the $50.00 range, lesser volt and amp rat­
ings are far less expensive and into the hobby­
ist and professional's price range. 

Have I Tried Them? 

Of course! For an exciting real-life tale, read 
on. A ZNR device was used in a design which 
converted an ordinary automobile ignition coil 
into a powerful, portable high-voltage source. It 
produces 20,000 volts with controllable repeti­
tion rates up to 50 Hz (very scary to watch; a 
zappy one inch plus spark length!) . One can 
accomplish switching an ignition coil with either 
Kettering (mechanical) points from a car, or an 
ignition control unit. However, both those were 
more expensive and more of a hassle than the 
design parameters permitted. 
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Just a SPST power switch and a 12-volt bat­
tery was mandated as the only external compo­
nents to operate the power supply; all else was 
logic and passive components. We couldn't get 
complex with motor-driven points and their 
associated control circuits, that's what our 
device was designed to replace! 

Here's where a ZNR saved the day; although 
I used an internal-diode protected power switch­
ing transistor to energize the primary winding, 

f ZNR3 

So what was a few dollars of extra parts 
compared to peace of mind and not burning out 
an expensive oscilloscope? (There is a practical 
lesson here: Cut-and-try is often used in elec­
tronic design by people who recognize math 
isn't all that counts when choosing components 
to function in a real-life design.) Ultimately, the 
ZNR of choice had a 2500-amp rating with a 
nominal breakdown voltage of 470 volts. (Digi­
Key #P7097-ND.) The result was, for a mere 63 

BUILD SURFACE MOUNT TRANSISTOR 
ARRAYS ON STANDARD SURFBOARDS 

ASSEMBLIES CAN CONTAIN ADDITIONAL COMPONENTS AND SAVE SPACE 

6000 AND 6100 SERIES SURFBOARDS PROVIDE THE PERFECT PLATFORMS 

Interface, control, display multiplexirtg and amplifier circuits are just a few of the applications where groupings of 
transistors are conunonly used. While many commercial arrays are available, they often do not perfectly fit your requirement, and 
they rarely contain the additional components such as resistors that fonn part of the circuit. With Surfboards you can build your own 
custom anays to match your specifications. 

WHY GO SURF ACE MOUNT? 
Because your custom arrays will be 
smaller, plug compatible with sockets, 
and can be easily moved around the 
breadboard when prototyping. Best of 
all, you can add the resistors and other 
components needed onto the same 
module. Surfboard 6100 series support 
a wide range of applications from 1 to 
5 transistors. Minor foil modifications 
can provide additional device footprints 
as needed. 

' 

3 DIGIT COMMON ANODB DISPLAY MULTIPLBXER CIRCUIT ARRAY 
SURFBOARD MODEL 6109 FILLS ROLE WITH ONLY MINOR FOIL MODIFICATIONS 

LAROER ARRAYS OF ntiS lYPE CAN BE BUILT ON SURBOARO MODELS 6112 OR 6115 

As you can see in the examples shown, the 6000 
series Surfboards support isolated collectors and 
the 6100 series supports conunon collector 
anangements. With foil modifications and 
jumpers you can confiqure Surfboards for 
hundreds of applications. 

3 DIGIT COMMON CATHODB MULTIPLBX.BR CONTROL CIRCUIT 

SEE APPLICATION NOTE SM-EZ-1 01 
FOR INFORMATION ON BASIC 
ASSBMBLY, BASY FOIL MODIFICATIONS, 
SIMPLE SOLDERING METHODS, AND 
BASIC COMPONENT DATA. 

CIRCUIT BUILT ON MODEL 6007. LAROER ARRAYS CAN BE BUILT ON OlliER MODELS 

CIRCUIT UTILIZES FOIL STRUC11JRE OF 6000 SERIES FOR COMMON COLLECTORS 

your questions uncomplicated due to time 
restrictions. 

SMT Transistor Arrays Save Space 

Again, we present another useful, simple, 
and adaptable circuit from Capitol Advanced 
Technologies (please see the Supplier Ust). If 
you've been following this series of articles, 
we've mentioned Capitol offers SMT bread­
boards called Surfboards™, available through 
Digi-Key in small quantities and through 
Capitol in OEM lots. These breadboards enable 
completion of your SMT prototype (or produc­
tion) designs with a minimum of time and 
effort. 

The two schematics shown in Figure 10 
depict a plan for creating transistor array cir­
cuits. With these two figures, the top one shows 
a control circuit for a common anode display 
multiplexer circuit. 

I like this idea, since, even though specific 
lCs are available for doing the same thing, the 
flexibility of parameters in those ICs are not as 

great. Which means you can change your 
display and tailor your components to 
adjust to the particular display without 
having to resort to a LARGE area to do 
that. Just use SMT technology. This is 
particularly useful where a relatively large 
LED display is needed, but the control cir­
cuitry must be harbored in a small space. 

Conclusion 

Next month, I am looking forward to 
presenting more state-of-the-art integrated 
circuit technology. Plus, we already 
received some interesting reader inputs 
about our questions presented last 
month. Those questions concerned two 
proposed build-it-yourself articles: 

1. A project about a 0.000 volt to 
200 mV sensitivity, 2,000-count digi­
tal voltmeter circuit which is adapt­
able to various transducer inputs. 

2. A mini-course on the internal 
workings of a microprocessor system 
including an inexpensive commer­
cially-produced kit you can build 
yourself to learn about MPUs and, 
once completed, control a few simple 
devices. 

Result: Aha! The feedback is you want 
BOTH! So these two articles are in the 
works, and will appear in the months 
ahead. And that doesn't eclipse any other 
ideas you have; we'd be glad to hear your 
suggestions at the Today's Electronics 
Reader Helpline. NV 

the voltage flyback effect of the coil kept toast­
ing those - at $2.50 apiece. And once the tran­
sistor went, the pulse reflected back through it 
somehow and took out the two CMOS integrat­
ed circuits that shaped the switching pulse and 
regulated its frequency. Another dollar down the 
drain. Well, after a few dozen incidents, this was 
getting rather expensive! And annoying. 

cents, the circuit was protected from the 
transients that were repeatedly destruct­
ing the control circuitry. The 20,000 volt 
supply is alive and well as we speak 
(write?). 
· Anyone encountering this kind of 
problem with his or her design, especial­
ly if it's a high voltage one, is urged to 
check out the remarkable transient pro­
tection that ZNRs exhibit. 

Today's Electronics Reader Helpline 
'Today's fileotronics" is a Reader Interactive 

forum. We appreciate your interest. and would like to 
hear your comment§. questions,.·· and suggestions, 
for future articles. Adoress your letters to: 

I ordered several types of inexpensive ZNRs. 
We used the "cut-and-try method" to select the 
ZNR that worked best. Considering our transis­
tor experiences, we did not want to risk an 
expensive oscilloscope (to observe the high volt­
age waveform) and select the EXACT transient 
absorption device beforehand. 

Plus, I'd be willing to give some sim­
ple advice here at the Today's 
Electronics Reader Helpline (see address 
box elsewhere) and I'll do this for FREE, 
either personally or in print. Please keep 

.,.r~:axi1h~jfc'~"Jtc:n 
RO. Box74 :ill :vw> 

.. C aUJtidge,tCT 06745 
Your t:C nu .· • which will be ktJ>t oogijderltial~ 

will greatly speed·tepl~t · 
.J~hWMt· IN¥ 
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TEKTRONIX 7704, 1GHz bandwidth with 
MICRO CHANNEL PLATE CRT 
Has the highest bandwidth and highest writing speed. 
unsurpassed single shot capability, trace brightness 
lOOOx brighter than conventional CRT. 350ps risetime1 

200 ps per division fastest calibrated sweep rote. 
Includes two 7 A29 lGhz vertical amplifiers. one 7Bl0 

one 7Bl5 Hoizontal amplifiers. 
operating manual. 90 day warranty. 

MINT CONDITION 1991 price over $45K 
OUR PRICE $5999 

...... ,~ Superior quality brand new motors. Both the motor and 64:1 gearbox 

·····~~ : ore boll bearing. Able to deliver over 14oz/in of torque@ ll2RPM. 
6VDC @lOOmA' Con be operated from l .SVDc; to 12VDC. Stainless steel 

case. Size. 58mmL x 23.8mm diem. With 3mm diem. shaft. Perfect as o drive motor for our linear 
slides or for robotics. theirs $200ea. ours $15. 95ea. 3/$45 

SENSITIVE,C-MOUNT, MINI CCD CAMERA. 
GM-410. B&W camera. 38mm SQ. x40mmD. 1/3" CCD. over 
270.000 Pixels. 410 Lines Res .. Sens. 0.05 LUX .. AGC and 
Electromc Shutler. 12VDC @lOOmA power. Three lens options fully 
exploit its superior performance. Compostte out. IR SENSITIVE, RCA 
video connector and jock for DC power. When you need 

performance not hype. there is no substitute for a good lens! This camera will out-perform any 
camera in this magazme guaranteed' NEW!, w/o lens ................................. $189ea. 
w/16mm, fl.6,(15• FOV) ... $219ea., w/8mm, fl .3,(30• FOV) .............. $239ea. 
w/4m fl .4 AUTO IRIS LEN 

Achieves Superior Picture Quality. 
380K Pixels, 460 Lines Resolution, 1.5 Lux Sensitivity 

All operating parameters ore odiustable from outside the cameral Perfect for m1croscapy and 
inspection as well as image capture and surveillance. The GM-470C camera. features internal 

or external sync. Interlaced or Non-Interlaced operation 
) Adjustable shulter speeds of 1/60 to 1/10000 Sec Auto 

illlill'>~:..' White balance selector with three steps Auto 1ns 
~ • , output. Cor CS mount lens mount. Manual or auto gatn 

•,:F-.,;--,,---~---===-~- 1 as well as external variable gain. Video out on BNC. 
12VDC@ 250mA inpullhrough standard barrel jock 

Truly this camera has it all. Aluminum housing. Size: 50.5mm W x 50.5mm H x l45mm L 

' 

boxed. w I o fl.3.$589ea. 

Don't get "BURNED" Super Bright, 635nm LASERS 
COMMERCIAL QUALITY at "HOME MADE" PRICES. 

The Choice is Yours? 

.,J.,tt(. -• · I 

We offer 24K GOLD for less lhon their PC boord! Our lob 
models ore priced even lower. 24K Gold plated. laser pen. operates 
from 2 MA cells. Lab style has internal X/Y adjustment screws. The 

1 wide input voltage laser module as internal SMT pwr supply' All pravtde 800 Yard 
range and 1.5mrod ivergence. Performance you con afford One year warranty' 

PEN/$125, LAB STYLE/$139 LDM/$89 

Easy to use, WIDE Input 5mW, LASER with 3V to 6VDC power! 

670nm, $3922 
650nm, $4922 
635nm, $9922 

SPECIFICATIONS: 
DC Power. 3 - 6Vdc. @65mA 
Power out. 5mw max. 
Range, 100-800 Meiers 
Glass Collimator !fixed @ inf.l 
Size. 0.41 "diom x 0.7'L 

I an our commercially made. 670nm. 650nm 
and 635nm subminiature. loser diode modules. A glass collimating lens provides adjustment 
free <1.5mRad perlarmonce.lcamporoble to HeNe lasers.! NEW wide input range. internal 
surface mount power supply operates from 3 Ia 6 Volts DC. The package is machined brass for 
excellent thermal characlerislics. These ore THE quality laser modules. 

A real Motrolo 'lip phone'M 
with mtcro video camera 
and 2.4GHz transmitter. 
Models start at $599 
Range l/4-2mtles. 
Call for info. 

Sprague 36DX. 
3500uf @450VDC 
3"diam x.8.6"H 
Brand New' 

$1 

MINI 1/ 3" CCD CAMERA TRANSMITS 
VIDEO + AUDIO TO ANY TV. 
Camero with Mtc, Tronsmtller. Receiver. Power 
adopters. cables and illustrated instrucl!on 
monuoi.Even on adjustable till and swivel camera 
mount' Everythtng you need in one simple 
package. Ready Ia operole 1n minules. Even has 
RCA style A/V jocks for dtrect connection to a VCR' 
~1/3" CCD. 380 lines. 0.31ux. Block and White 
~Transmits on 900MHz up to 120ft. 
~Clear high resolution picture and quality oudto. 
~Perfect for Chtlds room or office/warehouse. 
~IR Senstltve. Con be used 1n total darkness wtlh 

our invisible IR FLOOD shown at left. 
~Size: Camero: 1.25H" x 2.25W" x 5.25"l 

Receiver 4.25" x 4.25" x l"H 

COMPLETE PACKAGE 
SPECIAL $279ea. 

TIME LAPSE, VHS VIDEO SECURITY RECORDERS from RCA 
We removed these from a Iorge security installation and con pass the saving on to you 
most hove alarm inputs as wll as all the standard features . Most ore RCA type: 3290-2 
Some have selectable recording speeds up to 300 hours. Coli early for best selection. 
limited quantity Sorry we have no othe specifications or manuals. 

SPECIAL $199 ~ ... 

GM600 HIGH RES. BIW 7/2" CCD 
425K pixels. 600 Lines resolution. 0.02LUX sensitivity. 
Access all operating parameters from outside the 
camera' 12VDC pwr. Dual threaded mounts on rugged 
extruded aluminum housing. Sony CCD! This camera provides 
true scientific quality for half the price' $449ea. w/o lens 

"MOTION DETECTOR" or "SMOKE DETECTOR" 

CCD CAMERAS, 
Now, place video cameros almost anywhere' 0.3 
lux. 380 lines. W' CCD, 4mm. fl.8. 78°FOV lens. 
9VDC @lOOmA. auto shuNer and AGC, smoked 

lexon face makes "motion" camera almost invisible' 
The smoke del camera uses a pinhole camera! 

Motion detector ........... $159ea. 
Smoke detector ............ $169ea. 

CCD MICRO CAMERA, Block and White. 1/3" 
.---=-----:::=::--:-----, CCD. with o full 250.000 PIXELS' . 380 Lines Resolu­

tion. Sens, 0.3 LUX. AGC and Electronic Shutter. law 
Power 9VDC @l OOmA All lenses incl. pinhole. con 
be focused' FOV.4mm. 78°. 3mm 110°, Pinhole 91°. 
10mm to infinity! A real glass lens' You gel what you 
pay for. A liltle more. for a lot more quality. Standard 
vtdeo out. 1/2 once'IR SENSITIVE! A brand name cam­
era. Mollng Connector w/cable incl. 
with 3 or 4mm.Lens ...................... $139ea. 
with PINHOLE lens ........................ $149ea. 

Mini Camera Housing,Biock.lextured ABS. 
l"xl.5"x2" ....... $15. 95 

C-MOUNT, CCD IMAGE INTENSIFIER 
Now A MINI HAND HELD VIEWER AS WELL Our EXCLUSIVE GM-15K. U.S. 

made 2nd GEN I' system provides 15,000X gain. True 
night vision and super IR capobtlity to any quality CCD 
camera. Simply install between camera and your C­
maunt lens' Now you can use your GM-15K as a hand 
held viewer with our new eyepiece wtth baltery holder. 
your intensifier twice as useful!. Provides you with one of 

the smallest viewers available' ONLY 2'D x 3.4L Truly fils in the palm of your hand. 
GM-15K COMPLETE SYSTEM ..... 

CANON VR-E70, Bmm, Portable Video Recorder, NEW! 
Compact design perfect for covert "briefcase recording" 

and mobile applications. Complete package includes: 

Recorder. Regulated AC power supply. 'j(j"7-~~~-iiifJ 
Charger. 12V. llOOmAH NiCad DIN to RCA AN~ 
input cable. Wired remote control pendant 
with 18' coble. lduplicates front panel. Size: 

2.25"H x 6.4"W x 7.5" D. weight 3.21bs. less L::::~-----­
baNery. Uses standard 8mm Videa CasseNes. -
Up to 150 min. record time with P6-150 Cossette. LCD displays for lope counter. 
index and boltery stole. FM quality sound. provides 30Hz Ia 14kHz freq. response. 
Wtlh operating manuals. Lim1ted quantity. Our price ....................... $399ea. 

RESOURCES UN-LTD. G 
8030 SOUTH WILLOW ST. , BLDG. 2, MANCHESTER, NH 03709 

VISA, MC, AMEX, DISCOVER, COD. ORDER LINE: 800-870-4070 TECH LINE: 603-668-2499 ORDER by FAX: 603-644-7825 
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EPROM & CPU/MPUs SOCKET PULLS NEW MICROSOFT NEW OEM/DEC ATI VGA WONDER 
12K ISA VGA VIDEO BOARD W/ BUS MOUSE 
This board was made for DEC's line of PCs by ATI. It 
is the ATI wonder ISA bus with three button mouse 
included. (Plugs into the back of the video board.) 
640x480/256 color: 800x600: 1024 x 768/l6C. Note: 

Mafh-Coproccessor & CPU TWO-BUTTON PS/2 MOUSE 
AM486DX-33 O'GA) $49.95 8742 . .. .. .... . .. $4.95 The old-style type, but old reliable. Note: No 
8087 .... . .. .. .. . $9.95 8748 ... . ... . ... . $4.95 software included with mouse. 
80287XL . ... . . .. $24.95 8748H ... .• ... ... $6.50 MS Mouse .. .. .............. .... .. .... .. .... .. 
80387SX-16 ... . . $1 7.95 8749 ............ $5.95 1-;,;.;,;.~~~~....;.....;.....;.....;._....;._....;.~ 
80387SX-20 . . .. . $19.95 8749H . . . . . , . . ... $6.50 
80387SX-25 .. ... $22.95 8751 .... c .• . . . . . $8.95 
80387DX-20 .. ... $17.95 8751H .... .. . .. .. $9.95 
80387DX-25 . ... . $24.95 8752 . . . . .. • . ... $13.95 
80486SX-25 o>;A) • $34.95 8755 . . ...... . ... $6.95 
8741 . .......... . $3.95 
AI ports. all sodcet puis (must be Oea'led & Erased). •Note: Speed sel&c· 

tlon avolct>le at oddltlonal chage and ol parts Slt:lfect to avolobllty. 

EPROMS 
2516 . . .... .. ... $0.65 27C256 .... .... . $2.25 
2716 .. . . '' ..... $0.65 27512 ......... . $2.45 
2732 . .......... $0.75 27C512 .. . ... .. . $2.65 
2764 ...... ... .. $0.95 27C010 . . ....... $4.95 
2764A . . . .. . . . . . $0.95 27C100 . ........ $4.95 
27C64 . . ... . ... . $1.25 27C1001 . . . . .... $6.50 
27128 .... ... ... $1.45 27C1024 ... ..... $3.95 
27128A .... ... .. $1 .45 27C020 . ... . .. .. $5.95 
27256 ..... .. . . . $1 .90 27C040 . ........ $9.95 

All DRAMS are clean socket pulls and have leads. 
4164-15 ............... $0.18 Ea. 41256-15..... .. ......... .00 Ea. 
4164-12 ....... .. ...... S0.25Ea. 41256-12 ................. 25Ea. 

41256-10............. .. . .35 Ea. 

NEW 8 MEG 70NS 72 PIN 
SIMM MODULES 

New 2MX32-70 (double sided. 16 chip} SIMM memory 
module. Perfect for upgrading current machines for 
Windows 95. 3D-day guarantee. (Mixed 
manufactureres) 
2X32-70 (8 SIMM) .... .. ......... .. ..... $234.95 Ea. 

NEW 170 MEG 2.5" IDE 
HARD DISK DRIVE 

Laptop replacement or up-grade 2.5· hard drive. 
Logical TransJa~on 989 Cy1 ./l0 heads/34 Sec. Check 
your BIOS. 15ms +5Vdc 0.5 Amp. (P/N 84G1745). 

Input: 117 Vac f/J/60 Hz. Outputs Available. 

Quantity 
Pricing 

Available 

6Vdc 400Ma .................. $2.00 Eo. 
9Vdc 200Mo ........ .... ... ... $ 1.50 Eo. 
9Vdc 300Ma ................ .. $2.50 Ea. 
9Vdc 450Mo ... .. ...... ... .. .. $3.50 Ea. 
9Vac SOOMa .. ... ............. $2.95 Ea. 
9.5Vac 750Ma .. .. ........... $3.50 Ea. 
12Vdc 100Ma .... ... .. ... .... $1.25 Ea. 
12Vdc 200Ma .. .... ..... ..... $1.50 Ea. 
12Vdc SOOMa .. ... .... .... ... $2.95 Eo. 
12Vdc 600Mo ..... ....... .... $3.95 Eo. 
12Vdc BOOMo ................ $6.95 Eo. 
12Voc 830Mo .. .. .. .. .. ...... $4.95 Eo. 
14Vdc SOOMa .. .. .. .......... $3.50 Ea. 
14Vdc 700Ma ..... .. .. ....... $5.95 Ea. 
16Vdc 1.2Amp ............... S6.95 Ea. 

Software included with board and bus mouse. 
OEM/DEC ATI PS1XG-AA ................ ...... .. .. $39.95 Ea. 

CYRIX FASMATH COPROCESSOR 
ex -83D87 -33-GP 

New Cyrix FasMath coprocessors for 80386DX16-33 
systems. This FPU unit is used in place of Intel's 
80387DX16-33 part. Originally priced at $100.00. a 
steal $10.95. Case: 68 pin grid array. 

CX-83D87-33-GP ... ... .................. ..... .. $10.95 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI 
Quantum P/N ProDrive 80S. 30-day guarantee. 3-
1/2". 1/3 Height (1-5/8"). Interface: SCSI/2. 50 pin. 
Quantum 80S SCSI ............... ........... .. ....... .. $49.95 Ea. 

NEW 80486SX-25 NEW SQUARE EQUIPMENT FANS 
BABY MOTHERBOARDS 11 5 Vac3.1'or4.7' .... .. ... S7.95Ea. a 

Supports up to 32MB of RAM on-board. 12 Vdc 3.1" or 4.7" ......... $6.00 Ea. · o . 

256KX9/l Megx9/4Megx9/(80NS) 30 Pin type SIMM 12 Vd 2 3/8' $4 95 Eo · 
Rve 16 B~ Slots and One 8 B~ Slot, AMI BIOS/Supports c - , .. .. .. .. .. .. .. .. . . . . 
loadable hard drive parameters 720K/1.2Meg/1.44Meg/ l-_1_2_v_d_c _2·_5_18_._ ... _ ... _ .. _ ... _ ... _ .. S_6_·oo.....,Ea_·~~---l 
2.88Meg (with proper controller) SK Internal cache only. NEW PANASONIC 360K 
486SX-25 Baby Motherboard (CPU included) 5-1/4 • FLOPPY DRIVE 
(0-K RAM) ......................... PRICE REOUCEO $74.95 Ea. 

5-1 /4' half height Panasonic M# JU-455. Black 
NEW NISCAN/GS PLUS OCR/ face plates only. PIN: JU-455 ................. $9.95 Ea. 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. NEW PORTABLE 14.4 FAX/DATA MODEM 
Resolution: 25-400 DPI. WORLD PORT BY USROBOTICS 
Scan Width: 4.2 ln. Scan Length: 11 ln. Brand new portable 14.4 V.42bis Fax/Data Modem. 
Interface: 16 Bit high speed (ISA) card. 64K SRAM. Attaches direc~y to portable or desktop computer. 
System Requirements: 286/386/486 PC Compatible (Standrd DB9S on Cable end.) Battery powered 9V or 

(16MHz). 
Available 16-Bit Interface slot. with wall adapter included. Includes integrated 

Pulled from working equipment. The Adoptee's 
first generation 1540A SCSI-2 ISA BUS card. 
Includes 2 Device 50 Pin SCSI cable. (NO 
Software) (No Floppy support) 30-Day 
Guarantee. ADPTEK 1540A .. .... .. .. .. ..... $34.95 Ea. 

30 PIN SIMM MODULES 
Pulled and tested 1 Meg x 9 70ns (3 c hip type) 
SIMM memory module. Great for upgrading 
older mac hines for Windows 95. (Mixed 
Manufacture & Third party types.) 30-Day 
Guarantee. 
1 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 card. 

AHA-1742A .. .... ... ................... $99.95 Ea. 

PULLED NEC DUAL SPEED SCSI 
CD-ROM 5-1/4" DRIVE 

Pulled dual speed SCSI interface CD-ROM drive in 
excellent cond~ion . 5-1/4" half height~ cream face 
plate. Caddy less design~ 30-day guarantee. 
NEC M# CDR210 2X .............................. $49.95 Ea. 
NEC M# CDR510 3X .............................. $59.95 Ea. 

NEW EXTERNAL 3-1 /2" 720K 
FLOPPY DISK DRIVE 

Made by Tandy for 
Tandy 1CO)EX Computer. 
Unit enclosed with cable 
for hook-up. Drive 
inside is a Teac Corp. 
Model #FD-35 FN-10-U. 
Color: White Windows 3.1 , 4 Meg RAM. Fax/Communica~ons software for Windows and DOS. 

10 Meg of Available HD I-W;.;.;;;.or~ld;.;.P~o;.;,rt.;.14~· 4~U~S;;;;R~ ... ~ .. . ~ .. ~ ... ~ ... ~ ... ~ ... ~ .. . ~ ... ~ .. ~ ... ~$7~9~·9~5.;.Ea.;;..-l Tandy Model #25-1061 ......... .. .. .. ......... $24.95 Ea. 
NEW MATSUSHITA 4X CD-ROM DRIVE M~~~,'~~~; pointing NEW 200W BABY SWITCHING 

IBM-H2172-A2/(84G1745) .. ......... .... ... $109.95 Ea. 

(CR-504-B SCSI INTERFACE) device. 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 
tray. (Caddy less design) Interface: SCSI 5-1/4" Software). Perceive Personal2.1. (OCR Software) Output: +12 Vdc@ a Amp, +5 Vdc@ 22 Amp 
half height: Face plate color: Cream. Supported a-;.;,;;;;;,;;;,;:.;;;.;;;.;.P;,;;;Iu;;.;s ·.;;;· .. .;;;· .. .;;; .. ·.;;;· .. .;;; .. . .;;; ... .;;; ... ,;;; ... .;;. ... .;;. ... .;;. ... .;;. .. . .;;. ... ;;.;,;.;;.;.;.;.95;;.;E;.;a;;.. -f -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 Ea. 
No software included. USED 150MEG SCSI TAPE BACK-UP DRIVE 

CR-504-B 4X CD-ROM MAT.. ......... .... .. $129.95 Ea. 

NEW VICTOR/HONEYWELL ENHANCED 
101 KEYBOARD 

• 

4ft. coil cord with PS/2 
type 6 PIN MINI DIN 
connector. AT and XT DIP 
switch selectable 

Modei #101WN .. ...... ...................... .. ..... .. $24.95 Ea. 

Pulled from working equipment 150Meg SCSI 
Cipher P/N ST150-II. 30-Day Guarantee. 5-1/4" Half 
Height, off-white color faceplate. Interface: SCSI/ 1. 
50 Pin. 
Cipher STlSOS-2 ...................... .. ............. $49.95 Ea. 

NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keyboards with 4ft. coil cord to 
5 pin male DIN. AT compatible only. Available in 
black or off-white. 

AST 101 KB (black or 0/white) ............. $24.95 Ea. 

1.2Vdc 800Ma/Hr. Charge Rate 15 Hours @SOMa. 
Manufocturer Kenwood/Batteries hove nippled end. 
Kenwood NB-88 (KR-AAl ... ........ .... ....................... $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 
translation 723 Cyl./11 heods/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 compatib ility. 
All 2M 109-264CXl-10 ............ .. ............... $99.95 Ea. 

NEW SYTOS PLUS 
1T4PE BACK-UP SOFTWARE) 

Works 1.'0-'{·• ~"lAT/130/320 or Wangtek 
150/5: ~I D ··~"ment supporting 
Adoptee Ho~ •. . _ 0'' •1 ·~')lied. (Wiu 
work w~ other tape bo<.. _. U 1figura~on 
file from Sytron.) (Sytron BBS 508-l!Vo·" - 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. 

I #115 TELEPHONE- FAX cont. 

PHONE PHREAKER'S B IBLE. Covers: 
Boxes, ISDN , M CI services , AN I, direct 
and international dia ling, electronics, pay­
phones, glossary of terms, how it's done, 
box secrets, h isto ry of phone ph reaking , 
operator etiquette, phone tapping, tracing, 
ISDN, and lots more ! $36.45 . VISAJMC 
520-782-2316. TELECODE, Box 6426-NV, 
Yuma, AZ 85366-6426. 

RECEIVE COMPLEX MESSAGES ON 
YOUR BEEPER! "Your cl ient has arrived," 
"Lunch meeting at 1 :00," "Pharmacy has 
prescription ready." Easy to use code book 
shows you how to send thousands of mes­
sages. Save time and money by communi­
cating 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. 

Write In 177 on Reader Service Card . 

ATM HACKERS BLACK BOOK: Amazing 
hacking m ethods exposed! Covers every­
thin g on the vulnerabilities of automatic 
teller machines. Includes: Pin compromise, 
service codes, card counterfeiting , crimes, 
magnetic stripes, jackpotting, security, sig­
nal intercept ion, spoofing , pulse, vibration, 
tapping, and more ! Protect yourself! $18. 
SPECTRE PRESS , PO B ox 5 112, N . 
Muskegon, Ml 49445. 

XEROX 7021 plain paper fax/copier. Mint 
cond it ion . $ 175 . Dave , 703-620-6 183, 
eves. & weekends. 

CALLER ID DEMYSTIFIED. Understand 
byte-by-byte the data stream sent over the 
phone lines. Explains both formats current­
ly in use , single data message form at 
(SDMF) and multiple data message format 
(MDMF) . Send $10 cash , check or MO to : 
Kip Enterprises , 8301 Millwheel D r., 
Dayton, OH 45458. 

PHONE SYST EMS WANTED!! ! W e buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call for 
a quote or fax u s you r equ ipment li s t . 
KEYWAYS, INC .. 513-847-2300 or FAX 
513-847-2350. 

THEY S AID IT COULDN 'T BE DONE . 
Enjoy convenience of 2 o r more cellular 
phones all us ing same phone number and 
one monthly b ill. Consumer brochure, $5; 
dealer, $1 0 . Become a CelluSoft agent, no 
investment by you . January Special save 
$100. CelluSoft™ Technologies USA, 
5750 Lakeshore Dr., Holland, Ml 49424. 
616-399-6390. M-F 9am to 2pm EST. 

CELLULAR PHONE extensions . Two 
phones one number $100. Good working 
Motorola type Ill bag phones 9122 and 
above $75, 9121 and below $100. Loader 
phone s $175 . 601-861-7732 or E-Mail 
ccomco @ aol.com 

PHONE BOX BIBLE. 35 plus plans and 
a rticles on phone boxes . Covers : Red, 
beige, and 22 other boxes. Includes the 
new "QUARTER" box p lans. For educa­
tional use only! $46.45. VISAIMC 520-782-
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. 

24CXX/85CXX EEPROM reader/write r 
with DIP clip. Allows reading/writing of any 
24C/85C device (up to 16K) EEPROM in­
circuit. Battery powered , no computer 
required . $150, MO only. Info, send SASE 
o r fax # . CVE, PO Box 9388, Baltimore , 
MD 21228. 

ESN IDENTITY transfer kit for Motorola 
type Ill bag phones. Programs up to 94XX 
kit includes new firmware chip, program­
ming software, cable diagrams, and 
instructions. Requires your PC and bag 
phone. $100. Loader phone $175. 601-
861-7732 or E-Mail ccomco@aol.com 
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CALL DIVERTERS. Multi-purpose uses. 
Programmable call routing. Store and for­
ward 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 Tech­
nologies today for details! 514-458-3063, 
Fax 514-458-0798. 

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 monitor­
ing fee! Call, 410-483-6211. 

WANTED: OKI900 cellular phone in good, 
unaltered condition . Jay S., 6909 SE 
Brooklyn St., Portland, OR 97206. 503-
774-9592. 

FOR SALE and service . computer 
rebuilder for any car telephone # 2500 
desk with new (DTMF) touch-tone pad. 
Send for cost. Ph. 216-456-8177. Alex 
Mastin (ENTS.), PO Box 8802, Canton, 
OH 44711-8802. 

$30.00 DTMF KIT. Decodes Touch-Tones 
from scanner, phone or ham radio. 
Complete kit $30. Writes data file to IBM 
compatible computer. Gary Bach , Box 
751454, Dayton, OH 45475. 

NORTHERN TELECOMM #2960 tele­
phone network interfaces (RID/MTU). 
$3.25 each singles, $2.45 tens, $1.70 hun­
dreds. Full docs available. SYNERGETICS 
SURPLUS, Box 809, Thatcher, AZ. 85552. 
520-428-4073. Visa/MC. 

TURN ON YOUR CELLULAR PHONE 
through key-pad programming. Manual 
$22. Cabletronics, Box 30502N, Bethesda, 
MD 20824. 

DIGITECH 2182-03 signal generators 
$29@ . Astron 8154 time code generator 
search unit $55. Fluke 893A AC/DC differ­
ential voltmeters $19. Nevada Metals Co., 
310-491-3181 orfax310-491-3182. 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·1 

GORDON WEST 
Ham/Commercial Code Course 

5 WPM THROUGH 16 WPM 
6 LONG-PLAY HIGH-FIDELITY CODE CASSETTES 

~Prepare for amateur radio General 13 wpm code test. 
~Pass Commerciall6 wpm code groups tests. 
~Earn both licenses with one code course from "Gordo." 

This Gordon West 
Commercial/ General radio 
code course actually OVER­
QUALIFIES you for passing 
the amateur General class 
code test. This course is a 
speed-builder featuring 
"fast-code" character rates 
for everyone knowing the 
basic code alphabet. 

Pass amateur telegraph 
Element 1B 13 wpm plain 
language text, and prepare 
to pass Commercial 16 wpm 
code groups. Only 
prerequisite: basic 
knowledge of Morse Code at 
5wpm. 

$2995 
PLUS$4P&H 

Checks only to: 
Radio School. Inc. in 

California 

All instructions spoken on tape on how to prepare for both 
commercial and amateur radio General and Commercial 
telegraphy exams. Many ham radio QSO-type tests and many 
commercial code groups (CG) exams, ALL with narrated answers. 

AVAILABLE DIRECT FROM 

GORDON WEST RADIO SCHOOL 
2414 College Drive, Costa Mesa, CA 92626 

L·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--~ 
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PAGEMATE CALLS your pager when 
messages are left on your answering 
machine. Don't miss another important 
call! Win/DOS. $35. Check/MONisa/MC. 
R. Matter, PO Box 9042, Highland, IN 
46322. 219-845-524 7. robert7063@ aol. 
com 

UJ'S©, EMULATOR-TEST INSTRU­
MENT. (REFURBISHED-DEACTIVATED­
MODIFIED, CELLULAR PHONE) 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING (FOR COMMERCIAL USE) 
MOTOROLA'S FIRMWARES FROM 9122 
TO 94XX. EMULATOR-TEST SET, 
AUTOMATICALLY ADJUSTS FOR 
MODEL, FIRMWARE, ETC., BEING PRO­
GRAMMED, EXTENDS MOST POPULAR 
AMPS SOFTWARE 9122 BELOW) TO 
PROGRAM FIRMWARES TO 94XX, 
ALSO REPAIRS OOOOFFFF. COMPLETE 
UJME-94XX. EMULATOR PROGRAM­
MING SYSTEM WITH PORTABLE PC, 
FITS DEEP ATTACHE CASE, OPER­
ATES ON 12VDC, 117VAC. UJME-99XX 
ASSEMBLED, TESTED, READY TO 
OPERATE, INCLUDES PROGRAMMING 
HANDSET, EMULATOR 4 MODE CON­
TROL BOX, 3 FT. INTERFACE CABLE, 
SOFTWARE MAMPS-1 E: (AMPS 9122 
BELOW, MAMPS, ETAC & AMPS G2E 
PROGRAMS) POWER ADAPTER, 
INSTRUCTIONS, MODEL UJME-94XX, 
$369.95 COMBINATION OFFER A: 
$669.95 (SAVE $60} INCLUDES EMULA­
TOR MODEL UJME-94XX WITH 3 SETS 
MOTOROLA COMPATIBLE, PHONE­
EMULATOR-COMPUTER, INTERFACE 
CABLE HARDWARE SETS: 5 PC SFPE 
FLIP/POCKET PHONES $119.95 4 PCS-
689UCE BRICK/UC PHONES $119.95 
AND 3 PCS-BPE FOR BAG PHONES 
($119.95) PLUS BONUS PARALLEL 
FOUR WAY DATA TRANSFER SWITCH 
BOX. ($29.95 VALUE) INCLUDED. 
PRICES INDICATED, LESS COMPUTER. 
S&H $18 PER ORDER, UPS COD 2ND 
DAY AIR. ELITE INTERFACE CABLE­
HARDWARE SET 5 PCS-EFPE $119.95. 
FREE CATALOG ORDERS, ETC., TELE­
PHONE 702-642-0325. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE #176, NORTH LAS VEGAS, NV 
89030. 

TELEPHONE PHREAKERS BLACK 
BOOK: The largest and most indepth 
manual ever on the "how-to's" of phreak­
ing! Covers: Construction details for over 
100 boxes, caller ID, ANI, pay phones, 
phone taps, tracing, ISDN, AT&T and MCI 
services, calling cards, loops, fax 
machines, code hacking programs, divert­
ers, European carriers, switching, DTMF 
dialers, toll fraud, ringback numbers, war 
dialer programs, CNA, 800 and 900 num­
bers, and much, much more! Also includes 
2 programs that turn 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. 

OfJUfltJUiff/f)TM 
CELLULAR PROGRAMMEf\S PACKAGE 
OFFER! Volumes 1 and 2 Cellular 
Hackers Bibles, Cellular Programmers 
Bible, 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. VISA/MC 520-782-2316. FAX: 
520-343-2141. TELECODE, PO Box 
6426-NV, Yuma, AZ. 85366-6426. 



HOLD & MUSIC ON HOLD Only $29 
including shipping. Puts callers on hold 
and plays your customized message or 
music. Attaches easily to any phone. Send 
cheque to V. Eftechiou, 1402 Pine 
Avenue, Niagara Falls, NY 14301. 

$69-$109. MOTOROLA CELLULAR 
PHONES, REFURBISHED, WITH 
ACCESSORIES, GUARANTEED. ECON­
OMY MODELS, IDEAL FOR BUDGET 
CELLULAR SERVICE USER'S PRO­
GRAMS, SUCH AS BILL WATCH, PRE­
PAID METERED, NON-CONTRACTED, 
MINIMUM DEPOSIT & OR NO CREDIT 
CHECK.UL TRA CLASSIC II (THIN LINE) 
$109.95, ULTRA CLASSIC (THIN-LINE) 
$89.95 AND 8000 BRICK (THICK) 
PHONE $69.95. NEW! FLIP PHONES, 
MICRO TAC MODEL DPC-550, WITH 
EXTENDED BATTERY, WEIGHT IS 
LESS THAN 10 OZS., $295.95. PHONES 
PRICES INDICATED INCLUDE BAT­
TERY, LEATHER CARRY CASE, HOME, 
CAR (AC-DC) BATTERY CHARGER, 
OPERATORS MANUAL & 90 DAY 
DEFECTIVE PRODUCT EXCHANGE. 
DEALER QUANTITY DISCOUNTS 
AVAILABLE. ORDER/INFORMATION: 
TELEPHONE 702-642-3558 S&H 
CHARGES PER ORDER $13.95, VIA 
UPS, COD, CASH. TELEPHONE AND 
MAIL ORDERS ONLY. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER 
DRIVE #176C N. LAS VEGAS, NV 89030. 

CELLULAR HACKERS BIBLE VOLUME 
2. Covers: NAM format maps, reverse 
voice channel hacking, RVC & FOCC mes­
sage, unit ID code hacking, SID, control 
channel frequencies, reverse scanning, 
Mitsubishi M800 modifications, data 
stream encoding, control channel sig­
nalling, qualification codes, central office 
codes, 40-50 MHz television tuner hack, 
ESN codes, ESN/MIN scanning hack. 
PLUS! Software to program Motorola bag, 
flip, brick (9121, plus Amps-G2, Moto thru 
94xx), Nokia, NEC, Radio-Shack, 
Panasonic, and Mitsubishi phones.WOW! 
All this and much more . $79 .95 ppd . 
Specify 1 .2/1.44 MB. CELLULAR PRO­
GRAMMERS BIBLE 400+ programming 
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 A-S and 
Nokia phones $39.95. VISAIMC 520-782-
2316 or FAX: 520-343-2141. TELECODE, 
Box 6426-NV, Yuma, AZ 85366-6426. 

RING DECODER. Decodes up to 4 unique 
rings purchased from your local phone 
company. Not available in all areas. Have 
up to four phone numbers on one line. 
FCC 68 cert. Save big monthly bills . 
$79.95 . $5 UPS. Accept VISA. Call for 
COD. LOGICAL DESIGN TOOLS, INC., 
5403 Everhart, Box 55, Corpus Christi, TX 
78411 . Phone 512-888-4535. 

ESN READER connects between AR3000 
scanner and personal computer, reads 
and logs to disk. Scanner and computer 
not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, TX 
78646-0816. SASE for info. 512-259-4770. 

CELLULAR PROGRAMMER. Handheld 
programmer allows ESN change on: 
MOTOROLA, NEC, SONY, GE/ERICC­
SON, AUDIOVOX, MITSUBISHI. Unique 
feature allows activation of programmer 
menus simply by entering passwords. TRY 
OUR MOTOROLA PROGRAMMER AT 
MINIMAL RISK! We will ship our 
MOTOROLA handheld programmer com­
plete with cables for only $500 (includes 
shipping). If the programmer does the job 
for you, keep it and pay the balance of 
$1,295 ($1,795 total purchase price), or 
return the programmer for a refund. All 
programmers are guaranteed. Call 818-
425-2243. 

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. 

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 applica­
tion. 

Write In 120 on Reader Service Card. 

FOR SALE TIE MODEL 2260 TELE­
PHONE SYSTEM 40 phones, power sup­
ply, back-up boards, $500. Takes all. STC 
Corp. Call Les or Mike 616-849-1800. 

FIVE ESN/NAM modification installed in 
your OKI 900 for $250. Chip only $150. 
Phone with chip $600. Other OKI stuff, too. 
Call Keith at 512-259-4770. 

TELEPHONE MONITOR enables you to 
monitor telephone line audio without 
affecting telephone network. Useful 
troubleshooting tool. Volume control. Call 
for details. New Advanced Technologies, 
514-458-3063. FAX 514-458-0798. 

Nuts & Volts Magazine/January 1996 105 



WESTERN REGION 
I 

.JANUARY 6 

CA • FRESNO - MarketPro Computer Show & Sale. 
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free wfmembership. FEA· 
TURES: C. CONTACT: MarketPro Computer 
Shows.* 

CA- SANTEE- Ham Radio, Computer & 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50~. 
TALK-IN: 146.520. FEATURES: C- E- FM- F/R­
H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052. 

.JANUARY 7 

CA ·LANCASTER- MarketPro Computer Show & 
Sale. LOCATION: Antelope Valley Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free 
wfmembership. FEATURES: C. CONTACT: 
MarketPro Computer Shows.* 

CA - LIVERMORE - East Bay Area Amateur 
Radio/Electronics/Computer Swap Meet SPONSOR: 
Uvermore Amateur Radio Klub (LARK). LOCA· 
TION: Las Positas College, N of 1-580 at Airway Blvd 
exit. HOURS: 7am-12noon, rain or shine. ADMIS· 
SION: Free. TALK-IN: 147.045+ (PL 94.8) from W, 
145.350- (PL 100) from E. FEATURES: E- H- FP­
F/R. DEALER INFO: Set-up after 7am only. $10 
space fee. Covered spaces avail if rain. CONTACT: 
Noel Anklam KC6QZK, 510-447-3857 eves or 510. 
783-2803 message days. 

CA • SAN DIEGO - MarketPro Computer Show & 
Sale. LOCATION: Scottish Rite Center. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY13 

AZ • PHOENIX - WestFest. SPONSOR: Amateur 
Radio Council of Arizona & Thunderbird ARC. 
LOCATION: Glendale Community College, North 
lot, 6000 W Olive (Dunlap & 59th Ave). HOURS: 
6am-4pm. ADMISSION: Free, parking $2. TALK· 
IN: 146.76-600, 162.2 PL. FEATURES: CB • F/R • 
RV-S. DEALER INFO: Tailgaters $5. CONTACT: 
Morgan N7DLW, 602-938-4356, Mark N7KKQ, 602· 
843-0960. 

CA. FONTANA- Amateur Radio & Electronic 
Equipment Swap Meet. SPONSOR: Inland Empire 
ARC & A.B. Miller High School ARC. LOCATION: 
A.B. Miller High School, 6821 Oleander Ave. 
HOURS: 7am·? ADMISSION: Free. FEATURES: E 
• FP • F /R • H. DEALER INFO: Tailgate space $6. 
Set-up 6am. CONTACT: Bill Gruber 909-822-4138 
eves. VE exams are now on the first Sat of each 
month at Bam; contact Ken Canfield, 685-7694. 

CA · SACRAMENTO - MarketPro Computer Show 
& Sale. LOCATION: Scottish Rite Center. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY14 

CA • OXNARD - MarketPro Computer Show & Sale. 
LOCATION: Community Center. HOURS: lOam· 
5pm. ADMISSION: $6, free wj membership. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows.* 

CA • SANTA ROSA- MarketPro Computer Show & 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: 10am-5pm. ADMISSION: $6, free 
wj membership. FEATURES: C. CONTACT: 
MarketPro Computer Shows. • 

.JANUARY 20 

CA. BAKERSFIELD - MarketPro Computer Show 
& Sale. LOCATION: Kern Co. Fairgrounds. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

CA • SANTEE- Ham Radio, Computer & 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50~. 
TALK-IN: 146.520. FEATURES: C • E • FM • F/R • 
H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020.619-
561-0052. 
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Cfhe 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 written permission ofT & L Publications, Inc. 

.JANUARY 20-21 

CA. VALLEJO - MarketPro Computer Show & 
Sale. LOCATION: Solano Co. Fairgrounds. HOURS: 
10am-5pm. ADMISSION: $6, free wfmembership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY 27-28 

CA · SACRAMENTO - MarketPro Computer Show 
& Sale. LOCATION: Cal Expo. HOURS: 10am·5pm. 
ADMISSION: $6, free w/membership. FEATURES: 
C. CONTACT: MarketPro Computer Shows.* 

CA • VENTURA - MarketPro Computer Show & 
Sale. LOCATION: Ventura Fairgrounds. HOURS: 
10am-5pm. ADMISSION: S6, free wjmembership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY 28 

CA. SANTA ANA- ACP Computer Swap Meet . 
SPONSOR: Advanced Computer Products. LOCA· 
TION: 1310 E. Edinger. HOURS: 8am-2pm, rain or 
shine. ADMISSION: Free. FEATURES: C - E- FP. 
DEALER INFO: All spaces $75 in advance. Call for 
multiple pricing. CONTACT: Mary Russo, 714-558-
8813. 

FEBRUARY 10 

CA • FRESNO - MarketPro Computer Show & Sale. 
LOCATION: Fresno Fairgrounds. HOURS: lOam· 
5pm. ADMISSION: $6, free w/membership. FEA· 
TURES: C. CONTACT: MarketPro Computer 
Shows.* 

CA • FONTANA- Amateur Radio & Electronic 
Equipment Swap Meet. SPONSOR: Inland Empire 
ARC & A.B. Miller High School ARC. LOCATION: 
A.B. Miller High School, 6821 Oleander Ave. 
HOURS: 7am·? ADMISSION: Free. FEATURES: E 
• FP- F/R- H. DEALER INFO: Tailgate space $6. 
Set-up 6am. CONTACT: Bill Gruber 909-822-4138 
eves. VE exams are now on the first Sat of each 
month at Sam; contact Ken Canfield, 685-7694. 

FEBRUARY 11 

CA · SAN DIEGO - MarketPro Computer Show & 
Sale. LOCATION: Scottish Rite Center. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.* 

FEBRUARY 17 

AZ • TUCSON - Fest West '96. SPONSOR: 

AII"!ISt.ing it;~f6rmatloo shOuld be sent to: 
Nuts 8r Volts Magazine 

Events Calendar 
430 Princeland Court 
Corona, CA 91719 

Phone 909-371-8497 
Fax 909-371-3052 

CompuServe 7 4262,36~4 
Internet 

7 4262.3664@compuserve.com 

SouthWest Ninety Niners User Group. LOCATION: 
Quality Inn, University. HOURS: 9am-6pm. ADMIS­
SION: $4, under 15 free wfadult. FEATURES: C. 
CONTACT: Tom Wills, 520-886-2460, 
twills@inderect.com, or twills@pima.gov. 

CA • SANTEE - Ham Radio, Computer & 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50<: . 
TALK-IN: 146.520. FEATURES: C • E • FM • F/R • 
H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
56J.0052. 

CA • STOCKTON - MarketPro Computer Show & 
Sale. LOCATION: Civic Auditorium. HOURS: lOam· 
5pm. ADMISSION: $6, free wjmembership. FEA· 
TURES: C. CONTACT: MarketPro Computer 
Shows.* 

OR· RICKREAL- 1996 Salem HamFair. SPON­
SOR: Oregon Coast Emergency Rptr. Assn. & 
Salem Rptr. Assn. LOCATION: Polk County 
Fairgrounds. HOURS: 9am-4pm. TALK-IN: 146.86. 
FEATURES: CB - FM- H - RV-S. CONTACT: Evan 
Burroughs N71FJ, PO Box 784, Salem OR 97308. 
503-585-5924. 

.JANUARY 30-31-FEBRUARY 1 

CA • SANTA CLARA- SoftExpo '96. SPONSOR: 
REGIONS 

Webcom Communication Corp. LOCATION: Santa 
Clara Convention Center. CONTACT: Webcom 
Communication, 303-745-5711. 

FEBRUARY3 

CA • ANTIOCH - MarketPro Computer Show & 
Sale. LOCATION: Contra Costa Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free 
w/membership. FEATURES: C. CONTACT: 
MarketPro Computer Shows.* 

CA · SANTEE - Ham Radio, Computer & 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50~. 
TALK-IN: 146.520. FEATURES: C- E • FM • F/R • 
H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020.619-
561-0052. 

FEBRUARY4 

CA • LANCASTER - MarketPro Computer Show & 
Sale. LOCATION: Antelope Valley Fairgrounds. 
HOURS: 10am-5pm. ADMISSION: $6, free 
wjmembership. FEATURES: C. CONTACT: FEATURES KEY COMPUTER SHOW PROMOTER INFO 
MarketPro Computer Shows. • 

CA • LIVERMORE - East Bay Area Amateur 
Radio/Electronics/Computer Swap Meet SPONSOR: 
Uvermore Amateur Radio Klub (LARK). LOCA· 
TION: Las Positas College, N of 1-580 at Airway Blvd 
exit. HOURS: 7am-12noon, rain or shine. ADMIS· 
SION: Free. TALK-IN: 147.045+ (PL 94.8) from W, 
145.350- (PL I 00) from E. FEATURES: E • H • FP • 
F /R. DEALER INFO: Set-up after 7am only. $10 
space fee. Covered spaces avail if rain. CONTACT: 
Noel Anklam KC6QZK, 510-447-3857 eves or 510. 
783-2803 message days. 

CA • SANTA ROSA- MarketPro Computer Show & 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: 10am-5pm. ADMISSION: $6, free 
w/membership. FEATURES: C. CONTACT: 
MarketPro Computer Shows. • 

AC 
B 
c 
CB 
DP 
E 
E)( 
F 
FM 
FP 
F/R 
H 
RV/H 
RV/S 
s 
T 

- Air Conditioned 
-Banquet 
-Computers 
- Commercial Booths 
- Door Prizes 
- Electronics 
-FCC Exams 
-Forums 
- Flea Market 
- Free Parking 
- Food & Refreshments 
- Amateur Radio 
- RV Parking w/hookups 
- RV Parking Self Contained 
-Seminars 
- Tailgating 

AGI Computer Fair - 317-299-8827 
KGP Computer Shows - 908-297-2526 
MarketPro Computer Shows 

West [CA) - 415-388-8893 
East [MD, OH, PA, VA) - 301-365-9696 
N.E. [CT, MA, NJ, NY, Rl) - 201-265-1-075 

NARISMM Computer Shows - 800436-6707 
Northern Computer Shows- 508-744-8440 



FEBRUARY 1 7-1 8 

CA ·VENTURA- MarketPro Computer Show 5 
Sale. LOCATION: Ventura Fairgrounds. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

FEBRUARY 18 

CA - SACREMENTO - MarketPro Computer Show 
5 Sale. LOCATION: Scottish Rite Center. HOURS: 
10am-5pm. ADMISSION: $6, free w{membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

FEBRUARY 24-25 

CA ·VALLEJO - MarketPro Computer Show 5 
Sale. LOCATION: Solano Co. Fairgrounds. HOURS: 
10am-5pm. ADMISSION: $6, free w/membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

FEBRUARY 24 

CA- MONTEREY- ARRL Hamfest. SPONSOR: 
Naval Postgraduate School ARC. CONTACT: Max 
Cornell KOMC, 199 Unde Cir, Marina CA 93933-
2206. 408-883-0491. 

MARCH2 

CA - SANTEE - Ham Radio, Computer 5 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50~. 

TALK-IN: 146.520. FEATURES: C- E- FM- F /R­
H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561.0052. 

MARCH3 

CA • LIVERMORE - East Bay Area Amateur 
Radio/Electronics/Computer Swap Meet SPONSOR: 
Uvermore Amateur Radio Klub (LARK). LOCA­
TION: Las Positas College, N of ~580 at Airway Blvd 
exit. HOURS: 7am-12noon, rain or shine. ADMIS­
SION: Free. TALK-IN: 147.045+ (PL 94.8) from W, 
145.350- (PL 100) from E. FEATURES: E- H- FP­
F/R. DEALER INFO: Set-up after 7am only. $10 
space fee. Covered spaces avail if rain . CONTACT: 
Noel Anklam KC6QZK, 510-447-3857 eves or 510-
783-2803 message days. 

MARCHS 

AZ • SCOTTSDALE - ARRL Hamfest. SPON­
SOR: Scottsdale ARC. CONTACT: Ron Reynolds 
N7WTF, 2514 E Turney Ave, Phoenix AZ 85016-
5617. 602-240-0473. 

CA- FONTANA- Amateur Radio 5 Electronic 
Equipment Swap Meet. SPONSOR: Inland Empire 
ARC 5 A.B. Miller High School ARC. LOCATION: 
A.B. Miller High School, 6821 Oleander Ave. 
HOURS: 7am-? ADMISSION: Free. FEATURES: E 
- FP • F /R - H. DEALER INFO: Tailgate space $6. 
Set-up 6am. CONTACT: Bill Gruber 909-822-4138 
eves. VE exams are now on the first Sat of each 
month at Bam; contact Ken Canfield, 685-7694. 

WA • P<JYALLUP- 15th Annual Electronics 
Show 5 Flea Market. SPONSOR: Mike 5 Key 
ARC. LOCATION: Pavilion Exhibition Hall , 
Western Washington Fairgrounds. HOURS: 9am-? 
DEALER INFO: 206-854-4031, eves. CONTACT: 
Mike 5 Key ARC, 637 2nd Ave S, Kent WA 98032-
6137. 

MARCH 12·1 3-1 4 

CA- LOS ANGELES - Computer Telephony 
Conference 5 Exposition. LOCATION: Los 
Angeles Convention Center. HOURS: Tues 3pm-
7pm, Wed 10am-6pm, Thurs 10am-4pm. DEAL­
ER INFO: 215-355-2886. CONTACT: 212-691-
8215 or fax-back 212-645-1478. 

MARCH 15-16 

AR - LITTLE ROCK- Hamfest 5 State ARRL 
Convention. LOCATION: Uttle Rock Expo Center, 
1-30, exit 126. FEATURES: CB - F - FM - H- T. 
CONTACT: Jim Blackmon KB51FV, 1008 Pine St, 
Arkadelphia AR 71923-4919. Wk 501-246-6734, 
Hm 501-246-7833. 

MARCH 16 

CA • SANTEE - Ham Radio, Computer 5 
Electronics Swap Meet. SPONSOR: ARC of El 
Cajon. LOCATION: Santee Drive-In, 10990 N. 
Woodside. HOURS: 6:30am-? ADMISSION: 50~. 
TALK-IN: 146.520. FEATURES: C- E- FM- F/R-

H. DEALER INFO: $7 vehicle. CONTACT: Pat 
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561.0052. 

MARCH 17 

OR· MILTON-FREEWATER- ARRL Hamfest. 
SPONSOR: Walla Walla Valley ARC. CONTACT: 
David Pence KB7WRT, 810 E Sumach St, Walla 
Walla WA 99362-1348. 509-525-2529. 

MARCH 31 

CA- SANTA ANA- ACP Computer Swap Meet. 
SPONSOR: Advanced Computer Products. LOCA­
TION: 1310 E. Edinger. HOURS: 8am-2pm, rain or 
shine. ADMISSION: Free. FEATURES: C • E - FP. 
DEALER INFO: All spaces $75 in advance. Call for 
multiple pricing. CONTACT: Mary Russo, 714-558-
8813. 

CENTRAL REGION 

.JANUARY 6 

MI • KALAMAZOO - Super Computer Sale. LOCA­
TION: Kalamazoo Co. Fairgrounds, 2900 Lake St, E 
of Exit 81. HOURS: 10am-3pm. ADMISSION: 
Adults $4; seniors 5 students wflD $3; under 12 free 
w/adult. FEATURES: C - DP. CONTACT: 
Computers 5 You, 313-283-1754. 

.JANUARY 6·7 

Ml. DETROIT- Computer 5 Hi Tech Electronics 
Show. SPONSOR: Target Productions. LOCATION: 
Michigan State Fairgrounds, Coliseum Bldg. ADMIS­
SION: $7, under 12 free. FEATURES: C - DP - E • 
F /R. DEALER INFO: Space $45, set-up Fri 4pm-
8pm, Sat 6am-8am. CONTACT: Target Productions, 
POB 1634, Monroe Ml48160. 

OH • CINCINNATI - Computer Show 5 Sale. 
SPONSOR: MarketPro. LOCATION: Cincinnati 
Gardens. HOURS: 9:30am-4pm. ADMISSION: $6. 
FEATURES: C - FP. CONTACT: MarketPro 
Computer Shows. • 

.JANUARY 7 

IN - SOOTH BEND - 19th Annual South Bend 
Hamfest 5 Computer Expo. SPONSOR: Michiana 
Valley Hamfest Assn. LOCATION: Century Center, 
US 33 N @ Jefferson Blvd. HOURS: 8am-3pm. 
ADMISSION: Adv $4, door $5. FEATURES: C - DP 
- FM- H. DEALER INFO: Tables $5-$20, set-up 
6am. CONTACT: Denny KA9WNR, 219-291.0252 
eves. MVHA, 21970 Kern Rd, South Bend IN 46614. 

Ml • DEARBORN - Super Computer Sale. LOCA­
TION: Dearborn Civic Center, 15801 Mi~higan Ave. 
HOURS: 10am-4pm. ADMISSION: Adults $4; 
seniors 5 students w/ID $3; under 12 free w/adult. 
FEATURES: C - DP. CONTACT: Computers 5 You, 
313-283-1754. 

..JANUARY13 

CO - LOVELAND - Winter Superfest Swapmeet. 
SPONSOR: Northern Colorado ARC. LOCATION: 
Larimer County Fairgrounds, 700 S Railroad. 
HOURS: 9am-3pm. ADMISSION: $3. FEATURES: 
C - CB - DP - E - EX - FP - F /R - H. DEALER INFO: 
Tables $8. CONTACT: Jeanene Gage NOYHY, 970-
351-7327 for tables, Michael Robinson AAOUB, 970-
282-1167 chairman. 

Ml - NOVI - Super Computer Sale. LOCATION: 
Novi Expo Center, 43700 Expo Center Dr, 1-96 5 Exit 
#162 Novi Rd. HOURS: 10am-3pm. ADMISSION: 
Adults $4; seniors 5 students w/ID $3; under 12 free 
w/adult. FEATURES: C- DP. CONTACT: 
Computers 5 You, 313-283-1754. 

..JANUARY14 

IL - DESPLAINES - Computer Show and Sale. 
LOCATION: Oakton Community College in 
DesP1aines. HOURS: 10am-3pm. ADMISSION: $6. 
FEATURES: AC- C - FP. CONTACT: Com Show 
312-665-4817 0 

IL. ORLAND PARK- The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center, I 47th 
St 5 LaGrange Rd (Rte 45). HOURS: 9:30am-3pm. 
ADMISSION: Adults $5 - $1 off with copy of this ad, 
8-12 yrs $2, under 8 free. FEATURES: AC- C- CB ­
FP - F /R - All indoors. CONTACT: 24-hour Hotline 
708-97 4-3123. 

IN - FT. WAYNE - Computer Show 5 Sale. SPON­
SOR: MarketPro. LOCATION: Allen County 
Fairgrounds. HOURS: 9:30am-4pm. ADMISSION: 
$6. FEATURES: C- FP. CONTACT: MarketPro 
Computer Shows. • 

Ml • GRAND RAPIDS - Super Computer Sale. 
LOCATION: Holiday Inn Crown P1aza, 5700 28th St 
SE, E of 1-96, Exit #43B. HOURS: 10am-4pm. 
ADMISSION: Adults $4; seniors 5 students w/ID 
$3; under 12 free w/ adult. FEATURES: C - DP. 
CONTACT: Computers 5 You, 313-283-1754. 

Ml · KALAMAZOO- Computer/Camera 
Swapmeet. LOCATION: Kalamazoo County 
Fairgrounds. HOURS: 10am-3pm. ADMISSION: 
$5, under 12 free. DEALER INFO: 8' tables, $50. 
CONTACT: Roger L. Smith, 8863 E. Black Point 
Rd, Syracuse IN 46567, 219-856-3863 VM/FAX. 

OH - DOVER - Hamfest. SPONSOR: Tusco ARC. 
LOCATION: Ohio National Guard Armory, 2800 N 
Wooster Ave. HOURS: Bam-? ADMISSION: $2. 
FEATURES: F- F /R- H. DEALER INFO: Tables $8, 
set-up 6am. CONTACT: Howard Blind KDBKF, 6288 
Echo Lake Rd NE, New Philadelphia OH 44663. 216-
364-5258. 

WI -WAUKESHA- 24th Annual Midwinter 
Swapfest. SPONSOR: West Allis RAC. LOCATION: 
Waukesha County Expo Center Forum. HOURS: 
Bam-2pm. ADMISSION: Adv $3, Door $4. FEA­
TURES: C - E- EX - H. DEALER INFO: 4' tables: 
adv $4, door $5, elec $8. CONTACT: WARAC 
Swapfest, POB 1072, Milwaukee WI 53201 . 

.JANUARY 20 

LA - SPRINGFIELD - Hammond Hamfest. SPON· 
SOR: Southeast Louisiana ARC. LOCATION: 
Southeastern Louisiana University, upper level of the 
SW "University Center." HOURS: Bam-?. ADMIS­
SION: Free. TALK-IN: 147.000-. FEATURES: C­
DP - EX - F • FP- H. DEALER INFO: Tables $15, 
swap space $8. CONTACT: SELARC, POB 442, 
Springfield LA 70462. 

Ml -FLINT- 4th Annual Swap 5 Swap. SPON­
SOR: Amateur Radio and Youth (ARAY) 5 
Southwestern Academy Radio Club. LOCATION: 
Southwestern Academy, 1-69 @ Hammerburg Rd. 
HOURS: 8am-1 pm. ADMISSION: $4. ADMIS­
SION: 147.26, 145.29, 224.18. FEATURES: C- CB 
- F/R - H. CONTACT: Keith NBQNA, 810-635-4123. 

Ml -LIVONIA- Super Computer Sale. LOCATION: 
Uvonia Elks Lodge Hall, 31117 Plymouth Rd, 1 blk E 
of Merriman. HOURS: 10am-3pm. ADMISSION: 
Adults $4; seniors 5 students w /ID $3; under 12 free 
w/adult. FEATURES: C • DP. CONTACT: 
Computers 5 You, 313-283-1754. 

MO • ST. JOSEPH - Northwest Missouri Winter 
Hamfest. SPONSOR: Missouri Valley, Green Hills 5 
Ray-Clay ARCs. LOCATION: Ramada Inn, ~29 Exit 
47, Frederick Ave exit. HOURS: 9am-4pm. ADMIS­
SION: Adv $2, door $3. TALK-IN: 146.85, 444.925. 
FEATURES: CB- DP- EX- FM- FP. DEALER 
INFO: Tables: $8 ea for first two, $20 table #3 5 
above. CONTACT: NMWH, POB 182, Cameron MO 
64429. 

OH - DAYTON - Computer Show 5 Sale. SPON­
SOR: MarketPro. LOCATION: Montgomery County 
Fairgrounds. HOURS: 9:30am-4pm. ADMISSION: 
$6. FEATURES: C- FP. CONTACT: MarketPro 
Computer Shows. • 

.JANUARY 20-21 

OH • DAYTON -Computer Fair. SPONSOR: Trade 
Show Promotions. LOCATION: Dayton Convention 
Center. HOURS: Sat 10am-5pm, Sun 10am-3pm. 
ADMISSION: $5. CONTACT: Mark Hanslip, 143 
Schloss Ln, Dayton OH 45418. 

.JANUARY 21 

IL - GLEN ELLYN -Computer Central. LOCATION: 
College of DuPage, Park Blvd 5 College Rd. 
HOURS: 9:30am-3pm. ADMISSION: Adults $6, 8-
12 $2, under 8 free. S 1 off reg adult admission 
w/this ad. FEATURES: AC - C- FP. CONTACT: 
Computer Central, Jay B. Robinson, 708-940-7547. 

Ml - LANSING - Super Computer Sale. LOCA­
TION: Holiday Inn South Convention Center, 6820 S 
Cedar St, Exit #104 off of 1-96. HOURS: 10am-4pm. 
ADMISSION: Adults $4; seniors 5 students wf lD 
$3; under 12 free w/adult. FEATURES: C- DP. 
CONTACT: Computers 5 You, 313-283-1754. 

M1 • SOUTHFIELD - 30th Annual Swap 5 Shop. 
SPONSOR: Southfield High School's Technology 
Dept. LOCATION: Southfield High School, 24675 
Lahser Rd. HOURS: 8am-3pm. ADMISSION: $5. 
FEATURES: C - DP • E • H. DEALER INFO: 8' 
table $17. CONTACT: Gerald Kocsis, Southfield 
High School, 24675 Lahser Rd, Southfield Ml 
48034, 810-746-8853. 

OH • COLUMBUS - Computer Show 5 Sale. 
SPONSOR: MarketPro. LOCATION: Ohio 
Expositions Center. HOURS: 9:30am-4pm. ADMIS­
SION: $6. FEATURES: C • FP. CONTACT: 
Market Pro Computer Shows. • 

OH - NELSONVILLE - ARRL Hamfest. SPONSOR: 
Sunday Creek AR Federation. CONTACT: Allan 
Withem KC8VR, Old St Rte 78, Glouster OH 45732. 
614-767-2766. 

.JANUARY 27 

IN • INDIANAPOLIS - Indianapolis Computer Fair. 
LOCATION: Beech Crest Center, 3655 E Raymond 
St, corner Sherman, E of 1-65 Exit 109. HOURS: 
10am-4pm. ADMISSION: $6, under 12 free. FEA­
TURES: C - DP. CONTACT: Ben Yanto, AGI 
Computer Fairs. • 

Ml -TAYLOR- Super Computer Sale. LOCATION: 
Democratic Club of Taylor, 23400 Wick Rd, 4 blks E 
of Telegraph. HOURS: 10am-3pm. ADMISSION: 
Adults $4; seniors 5 students w/ID $3; under 12 free 
w/adult. FEATURES: C- DP. CONTACT: 
Computers 5 You, 313-283-1754. 

MO • ST. CHARLES - ARRL Hamfest. SPON­
SOR: St. Louis Repeater. CONTACT: James 
Welby WBOZJW, 6059 Sutherland, St. Louis MO 
63109-224 7 0 314-353-2000. 

.JANUARY 28 

IL • VILLA PARK - ARRL Hamfest. SPONSOR: 
Wheaton Community Radio Amateurs, WCRA, PO 
Box QSL, Wheaton IL 60189. 708-545-9950. 

Ml • MADISON HEIGHTS - Super Computer Sale. 
LOCATION: UF&CW Hall, 876 Horace Brown Dr, 1 
blk E of 1-75, 1 blk S of 13 Mile Road. HOURS: 
10am-4pm. ADMISSION: Adults $4; seniors 5 stu­
dents w/ID $3; under 12 free w/adult. FEATURES: 
C • DP. CONTACT: Computers 5 You, 313-283-1754. 

Ml- MIDLAND -Five Star Productions Computer 
Shows. SPONSOR: Five Star Productions. LOCA· 
TION: Holiday Inn-Midland, US.JO@ Eastman Rd. 
HOURS: 10am-4pm. ADMISSION: $4. FEA­
TURES: C - DP • FP. DEALER INFO: $35 tables 
negotiable. CONTACT: Five Star Productions, 810-
230-0988. 

FEBRUARY 3 

TX ·AMARILLO - ARRL Hamfest. SPONSOR: 
Potter County ARES 5 Amarillo RACES. CON­
TACT: Ben Pollard WS5R, PO Box 5378, Amarillo, 
TX 79117. 806-381-8810. 

FEBRUARY 10 

MN • BLAINE - Midwinter Madness. SPONSOR: 
Robbinsdale ARC. LOCATION: National Sports 
Center, N of Minneapolis/51 Paul. HOURS: 7:30am-
2:30pm. ADMISSION: $7. FEATURES: C • CB- FM 
-H. CONTACT: RARC, POB 22613, Robbinsdale MN 
55422. 612-537-1722. 

WI -WAUKESHA- Computer Show and Sale. 
LOCATION: Waukesha County Expo Center. 
HOURS: 10am-3pm. ADMISSION: $6. FEA­
TURES: AC- C- FP. CONTACT: ComShow 414-
961-6003. 

FEBRUARY 11 

IL • DESPLAINES - Computer Show and Sale . 
LOCATION: Oakton Community College in 
DesP1aines. HOURS: 10am-3pm. ADMISSION: $6. 
FEATURES: AC- C - FP. CONTACT: ComShow 
312-665-4817 0 

IN· SOOTH BEND- Computer/Camera 
Swapmeet. LOCATION: Century Center. 
HOURS: 10am-3pm. ADMISSION: $5, under 12 
free. DEALER INFO: 8' tables $50. CONTACT: 
Roger L. Smith, 8863 E Black Point Rd, Syracuse 
IN 46567, 219-856-3863 VM/FX. 

OH - MANSFIELD - Mid-Winter Hamfest/Computer 
Show. SPONSOR: InterCity ARC. LOCATION: 
Richland County Fairgrounds. HOURS: 7am-?. 
ADMISSION: Adv $4, door $5. TALK-IN: 
146.34/94. FEATURES: C- DP- FM- H. DEALER 
INFO: Tables adv $9, door $12. CONTACT: Pat 
Ackerman N8YOB, 63 N Illinois Ave, Mansfield OH 
44905. 419-589-7133. 

FEBRUARY 17 

IN - INDIANAPOLIS - Indianapolis Computer Fair. 
LOCATION: Beech Crest Center, 3655 E Raymond 
St, corner Sherman, E of 1-65 Exit 109. HOURS: 
10am-4pm. ADMISSION: $6, under 12 free. FEA· 
TURES: C - DP. CONTACT: Ben Yanto, AGI 
Computer Fairs. • 

TX • SMITHVILLE - ARRL Hamfest. CONTACT: 
Bastrop County ARC. CONTACT: Charlie Claiborne 
N5JWP, PO Box 556, Smithville TX 78957. 512-237-
3817. 

Continued on page 140 
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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 

Sc:("rltd,c Atlantd dnd Pruneer are regtstered 

~r.lUCrndrr-.s drld dii ·eterences are lor 

;dcntrhcc~tron purposes only 

"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® PI0-3 e±:l 
This is NOT the Pioneer Green! This PIQ-38 
always works, even when the "Green" doesn't!! 

550 Mz BAsic CoNVERTERs: 

MILLENNIUM3 
Comes with wireless remote control. 
Options include: parental control (except 
8511), last channel recall, favorite channel 

PANASONIC TZPC 145 CoNVERTER 
memory, sleep 
timer, and many 
more. Channel 
2 or 3 available SA 8511-300 CONVERTER 

VISION3 CONVERTER 

... ,,\\ 
~f;.~". 

NovA VISION 

also. 

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: 

• 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: 

• Picture in Picture • Remote A/8 switch 
• Simultaneous watch/record • Last channel recall 
• Std/HRC switch • Favorite channel memory 
• Parental control • Ch 3/4 switch 
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WE WOULD UKE TO TAKE THE TIME TO SAY MANY THANKS 
TO OUR VALUED CUSTOMERS, WISHING YOU AND YOURS 
A HEALTHY AND HAPPY HOUDAY SEASONII AND WHAT 
BETTER WAY TO SAY IT THAN THIS: $25.00 BUCKS BACK 
IN YOUR STOCKING ON AU ORDERS OF S 199.95 OR MORE 
OFFER GOOD UNTIL 0 1/'J 1/96 STEPHANIE, ANNETTE, & UNDA 
OF OUR SALES DEPT. & AND JOHN OF TECH. SERVICES WOULD 
UKE TO SEND AN EXTRA SPECIAL THANK YOU TO AU OF 
OUR WHOLESALE DISTRIBUTORSII 

NEW PRICE POUCY 
BUY FIVE MODULES 
AND GET ONE FREE 

~ CABlE CONVERTER 
ANYONE IMPLYING THEFT OF SERVICE 
IN ANYWAY SHAPE OR FORM, DO US 
AND YOURSELF A FAVOR DON'T 
BOTHER CALUNG US. 

INTRODUCING NEW {jl£ 
······;;,·r.···~ SCIENTIRC/ATLANTACUBE IIWII~~·:·· DIAGNOSTIC TEST MODULES r7 

"AND YES WE DO MEAN YOU" 
THESE PRODUCTS ARE FOR 
DUAUF/ED BENCH TECHNICIANS. 

1 PC - 10 PC PERIOD lll NO PA SALES 

l 
FOR DIAGNOSTIC PURPOSES ONLY 

~~~!~-~ RE·SPAWN=~~~MODE 
§!@VI QUICK KIT 19.95- 16.95 
~STAR 7 QUICK KIT 29.95-24.95 SCIENTIFIC ATLANTA COMPATIBLE* 

STAR 7 2/R 5N 1WIRE... . . . . . . . 1 pc- 10 pc 

GENESIS: IS THE NEW STATE OF THE ART DESIGN 
IN DIAGNOSTIC TRANSMITTERS. ALLOWS FULL 

DIAGNOSTIC TEST MODE OF RAW CONVERTERS. 
IN STOCK FOR MOST BRAND NAME CONVERTERS!! 

MULTI MODE QUICK KIT 34.95- 29.95 S/A 8600 QUICK BOARD 34.95- 29.95 
NOTICE: WE DO NOT SERVICE OR SELL 

STAR 7 2/R 5N 3 WIRE 24.95-19.95 S/A 8590 QUICK BOARD 34.95-29.95 
GENESIS STANDARD 154.95 -144.95 S/A 8580 QUICK BOARD 34.95-29.95 

c: ;!FONVERTERS,DESCRAMBLERS OR 
F ANY DECODING DEVICES!!! 

GENESIS "RE·SPAWN" 199.95-189.95 S/A 8570 QUICK BOARD 34.95-29.95 

PIONEER COMPATIBLE* 1 PC -10 PC S/A 8580 40 PIN PLUS + 34.95- 29.95 

BA-51XX- BA-61XX 7 34.95- 29.95 
BA-63XX • BA-67XX 34.95 - 29.95 

INEW I NEVER RESET E- 4 39.95 - 34.95 
GENESIS STANDARD TRANSMIT 154.95 -144.95 
GENESIS MORPHING MODE 6300 199.95 -189.95 
INEW I MULTI-MODE BOARD 39.95- 34.95 

S/A 8570/90/8600 40PIN 34.95-29.95 
S/A 8550 14 PIN EAROM 34.95-29.95 
S/A 8550 QUICK BOARD 34.95- 29.95 
S/A 8536 AUTO BOARD 34.95- 29.95 
S/A 8535 AUTO BOARD 34.95- 29.95 

<t@V 6300 ptO WRITER . ... 
CLEARS E-1 THRU E-8 59.95 - 54.95 
ZENITH 1000 TO 2660 16.95 - 12.95 
TOKEONE 03&07 28 PIN 19.95-16.95 

I #115 TELEPHONE- FAX cont. 

PANASONIC, SOUTHWESTERN BELL 
phones and professional security equip· 
ment catalog. Send $2 to: HES 
Electronics, PO Box 183, Brick, NJ 08723. 

COMPONENTS 
120 

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. 
Call 1·800·4-MEMORY now! Voice/FAX. 

FREE ELECTRONICS CATALOG. Low, 
low prices for high quality overstocked 
parts. Call 817-473·1730. IME, PO Box 
170415, Arlington, TX 76003. 

:~ 
CRYSTALS: RADIO and microprocessor, 
low price, fast delivery, all brands, proto­
type, production runs. Velco Electronics, 
716·924·2073, FAX: 716-924-2136. 

FLEXIBLE WAVEGUIDE brand new, sil· 
ver plated, rubber coated, six-inch length 
of WR90 in sealed foil pouch. 4 pieces for 
$25. Wade, 309-523-3262. 

Write In 125 on Reader Service Card. 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic print· 
ing $28.50. SYNERGETICS PRESS, Box 
809-N , Thatcher, AZ 85552. 520·428· 
4073. Visa/MC. 

ELECTRONIC COMPONENTS BOUGHT: 
All transistors, diodes, resistors, capaci· 
tors, ICs, milspec, commercial. FAX LABS 
Associates, 215·364·5415. 

THE ELECTRONIC EXPERIMENTER'S 
JOURNAL. It's part catalog, part maga­
zine, part data book. Kits, plans, schemat· 
ics, computers, 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. 

EXCESS INVENTORY WANTED: 
Commercial and military. ICs, diodes, tran­
sistors, caps, relays, connectors, wire, and 
cable. M&M SALES, 602-807·8604 OR FAX 
your list to, 602-807-3320. 

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

CRTs CHEAP. Buy direct from the manu­
facturer, 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 
complete repair of all monitors. T.M.C. 
215-226-07 49/223·0388 9:00am-1 O:OOpm 
EST. 

KEPRO BENCH top printed circuit spray 
etcher. Used, clean. $325. 520-428-4073. 

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 V/F. 

DISPLAY TUBES: Nixie, Nomitrons, etc. 
Barber, POB 206, Elizabeth, CO 80107. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, TRW, 
Amp, Burndy, Deutsch, Bendix connec­
tors, electronic test equipment & most 
components. Hoffy Electronic Ent., 818· 
718-1165, FAX 818-341-5506. 

BLUE LEOs, 1000mCD, 15° angle, T 1· 
3/4,$11 each. 10 qty min. Cash or Postal 
Money Order. Bill Mack, PO Box 202223, 
Minneapolis, Minnesota State, PZ 55420. 
612·980-6503. 

RESISTORS 20 FOR $1. LEOs 4 for $1. 
Catalog $1. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 

16 AMP DIODES! MOTOROLA SCHOT· 
TKY. TOUGH! EXPENSIVE? Not here! 
MBR1645 (16A@45V) or MBR1080 
(10A@80V) 50¢ ea. (min. $10). ALSO 
MBR1 035, 30 for $10. Postpaid. TUR­
COTRONIX, 1 000 E. 14th, Suite 429A, 
Plano, TX 75074. 

RIBBON CABLE. 10 rolls of Belden 60 
conductor grey ribbon cable, 100 foot roll. 
List $140, now $45 per roll. Call Alan at 
515·472·9586, after 19:00 CST or E-Mail: 
burnesa @fairfield.com 

RESISTOR SELECTION 10,000 total 
quarter watts. Fifty each of 200 different 
values. $95. Murphy's Surplus, 401 North 
Johnson Ave., El Cajon, CA 92020. 619-
444-7717. 

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. 

FREE HEATSHRINK sample pack. Send 
SASE (2 oz. postage for full sized sample) 
to: APTEC, PO Box 1 01 , El Segundo, CA 
90245·01 01. 

PIC16C5X BLANKS. Check our fax on 
demand for current 16C5X specials. Xeltek 
programmers also available. INNOVATIVE 
ELECTRONICS, INC. 810-486·6625. 
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PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST, EASY with 
Heat Transfer Printer Ribbons! 

1. Put Ribbon Into your printer. 
2. Print message or design onto regular paper blrt print It In a 

minor !mag<!. (Print Shop and other prog= have this 
capability.) 

3. Place paper face down on T-shirt and Iron the back of paper 
to transfer the bnage. 

Available in red, gr<len, blue, or black at $10.95 each for 
the followmg printer.; (specify make and colors wanted}. 
Panasonic 1080/1180/1090/1190/1123/1124: IBM 
Proprinter; Eoson MX!FXIRX 80/ 85/86e!LX800/ 
LQ500/LQ510/LQ570/L1000; Star NX/NL/ NP10; 
Seikosha SPB00/ 1000, Tandy DMP130; Apple 
lmagewriter, Otizen 120D/ 180D/ GSX140: Okidata 
182/192/ 320. 

$11 .95 each for Epson MXIFX-100/286e, LQlOOO/ 
1050, LQ2500/2550/EX800/ 1000/LQ860, AP3250/ 
LQ100 Star NX1020/ 2400/2410/ 2415/2420, 
Panason!c KX-P 2180/ 2123/ 2124/1624/ 1524, 
Toshiba P321/351/ 1340. $5.95 each for Okidata 82/ 
92/ 83/ 93, Gemini 10X/ 15X. 

Available in BlACK only at $10.95 each for Star 
NXlOOO, NEC P2200, C..ommodore MPS-801. 

Available in 4-Color Heat Transfer for lmagewriter II, 
$12.95; Star NXIOOO $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. 
Set/5 Colors (red, orange, yellow, green, blue) wide pens 
$15.00, narrow 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. Itch Prowriter Jr., Riternan 
C+/F+ $6.00; Riteman lnfonmner $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, not re­
tnked. Fully guaronteed. Order directly or send SASE for 
complete list. 

Add $2 00 .,.,. order 

Write In 122 on Reader Service Card. 
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All Types of 
Test • 

WE BUV & SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 

EUROPEAN PAL-TYPE TV connectors, 
hex drive chassis mount. Male & female 
available. $.30 each. Visa, MasterCard or 
COD. 702-795-0644. 

CHIP/DIE COMPONENTS large quantities 
of diodes, transistors, ICs, capacitors and 
resistors {thick and thin film). APTEC, 310-
640-7262, voice or fax. 

WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, EPROMs, 
PALs, LEOs, CIRCUIT BOARDS, 
DIODES, AND TRANSISTORS. CALL 
ACTIVE MICRO, 310-494-4851 OR FAX 
310-494-4913. 

FIBERGLASS: COMPLETE line. Round 
tube, square tube, solid rod , quad spread­
ers (UHF to 40 meters!). Masts, satellite 
antenna crossbooms assembled to any 
custom length or wall thickness. SASE for 
list. Max-Gain Systems, Inc ., 221 
Greencrest Court, Marietta, GA 30068-
3825. 

74LS244 CHIPS in DIP package style, 
thousands available for about 2 cents each 
plus shipping. Other types such as 
74HC244, 74HCT244, 74ALS244. Chips 
are used solder 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. 

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. 

COMPONENTS, INTEL 27C020-150V1 0 
$2.25, Hitachi HD637A01VOP $15, Latice 
GAL20XV1 OB-20LP $.65, MMI 
PAL20L10ACNS $.65. All parts unused in 
tube. Send check or money order to 
Lloyd's, 28410 Front St., Ste 104-184, 
Temecula, CA 92590. $3 for postage and 
handling. 

COMPUTER GRADE clearance 2000 
MFD 200 volt wire leads 20/$15, 100/$50 
computer grade asst. screw term 25/$15, 
electrolytics 100/$4, monolithics 100/$2, 
giant grab bag asst'd. Components $5. 
15/min. order. Shipping extra. Visa, M/C. 
Abbott Electronics, 617-935-2040, FAX 
617-933-7127. 

Write In 121 on Reader Service C1rd. 

RF TRANSISTORS and tubes. MRF455, 
2SC2879, 2SC1306, 2SB754, 2SC1969, 
2SC2312, TA7222AP, 7808, 2SC1947, 
tubes, 4CX250B, 30KD6, 12DQ6, 3-500 
graphite. Electrolytics all types. Westgate, 
1-800-213-4563. 

' 

MICROCONTROLLERS 
125 

USER INTERFACE to go. Unused Two­
Tech, Inc. handheld terminal with 4x20 
LCD, 45 key keypad, buzzer and FOX 
RS232 port. Interfaces to anything that can 
send ASCII strings at 9600 baud. Current 
mfr's price: $208, yours for $70. 415-244-
9254. 

MC68HC11A1FN $4/$14; PIC16C54 RC/P 
$2.50 other PIGs? HOME ELECTRONICS, 
call Ray: 714-777-7738/fax 714-777-3382. 

ANTIQUE 
ELECTRONICS 

130 
ANTIQUE RADIO CLASSIFIED . Free 
sample copy! Antique radio's largest-circu­
lation monthly magazine. Old radios, TVs, 
ham equip., 40s & 50s radios, telegraph, 
books & more. Ads & articles. Free 20-
word ad monthly. 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. 

FIXING UP NICE OLD RADIOS, the best 
antique radio book! Thousands sold! Direct 
from author, Ed Romney, N4DFX, Box 
487, Drayton, SC 803-597-1882. 
Visa/MasterCard. 

BUYING AND selling artifacts of technolo­
gy, electrical, X-Ray, electronic, early 
WWII radar, mechanical, optical, the weird 
and different. Allan Weiner, 97 High Street, 
Kennebunk, ME 04043.207-985-1547. 

LED WATCHES wanted. I collect LED, 
calculator, and interesting LCD watches. 
Any Seiko TV watches? Mike at 214-242-
1271 or lilthug@metronet.com 



rules 
.· . .•.. .... . and sor:ne . ~n l;l.~ . 

(at least general terms). Lis!~!1 to almo$1\• 
anyband, and propagationehanges&n be seen. 

For example, one of my favorite local AM 
broadcast stations broadcasts on 630 KHz. 
During the day, I get interference-free reception. 
But after the sun goes down, the situation 
changes. Even though the station transmits the 
same power level, it fades into the background din 
as stations to the west and south of us start skip­
ping into my area. 

Another easily seen example is the 3 to 30 
MHz shortwave bands. Indeed, even those bands 
behave very differently from one another. The 
lower frequency bands are basically groundwave 
bands during the day, and become skywave 
bands at night (similar' to the AM BCB). Higher 
shortwave bands work just the opposite: during 
the day they are long distance "skip" bands, but 
some time after sunset, become groundwave 
bands only. 

tween these 
are not en 
defiliiQ:. ~md • change 
dturq~lfy (over the 
course of a day) and 
seasonally. 

The troposphere occupies the space between 
the earth's surface and an altitude of 6 to 11 kilo­
meters (four to seven miles). The temperature of 
the air in the troposphere varies with altitude, 
becoming considerably lower at altitude com­
pared with ground temperature. For example, a 
+10° C surface temperature could reduce to -55° 
C at the upper edges of the troposphere. 

The stratosphere begins at the upper bound­
ary of the troposphere (6 to 11 km), and extends 
up to the ionosphere (:o:50 km). The stratosphere 
is called an isothermal region because the tem­
perature in this region is somewhat constant 
despite altitude changes. 

The ionosphere begins at an altitude of about 
50 km (31 miles) and extends up to 300 km (186 
miles), or so. The ionosphere is a region of very 

thin atmosphere. Cosmic rays, electromagnetic 
radiation of various types (including ultraviolet 
light from the sun), and atomic particle radiation 
from space (most of it from the sun), has sufficient 
energy to strip electrons away from the gas mole­
cules of the atmosphere. The freed electrons are 
called negatve ions, while the 0 2 and N molecules 
that lost electrons are called positive ions. 
Because the density of the air is so low at those 
altitudes, the ions can travel long distances before 
neutralizing each other by recombining. Radio 
propagation, on some bands, varies markedly 
between daytime and nighttime because the sun 
keeps the level of ionization high during daylight 
hours, but the ionization begins to fall off rapidly 
after sunset, altering the radio propagation char­
acteristics after dark. The ionization does not 
occur at lower altitudes because the air density is 

The VHF/UHF bands are 
somewh~mo~con~~e~fuan ~3~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
the lower frequency bands. But 1he earth'6 atmosphere .and how it' ~ffects 

such that the positive and neg­
ative ions are numerous and 
close together, so recombina­
tion occurs rapidly. even in those bands Sporadic-E raaio communications. Courtesy Shortwave 

skip, meteor scatter and a num- magazine, f'VV ruvlishing, England. From an 
ber of other phenomenon cause . 
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_ article by Joseph J. Carr. Used by perm!sGion. 

propagation anomalies. 
Several articles that ,I've 

written, published both in Nuts & 
Volts and in Europe, have dealt 
with what I call "RadioScience 
Observing." This field concerns 
radio astronomy, SID hunting on 250-
VLF, and whistler hunting (all 
covered in this column). Those 
articles proved very popular. 
Understanding these signals 
requires one to understand a lit-
tle bit about how radio signals 200-
propagate. 

The Earth's Atmosphere 

The electromagnetic waves 
do not need an atmosphere in 
order to propagate, as you will 
undoubtedly realize from the 
fact that space vehicles can 
transmit radio signals back to 
earth in a near vacuum. But 
when a radio wave does propa­
gate in the earth's atmosphere, 
it interacts with the atmosphere 
and its path of propagation is 
altered. A number of factors 
affect the interaction, but it is 
possible to break the atmos­
phere into several different cate­
gories according to their respec­
tive effects on radio signals. 

The atmosphere, which 
consists largely of oxygen (02) 

and nitrogen (N) gases, is bro­
ken into three major zones: tro­
posphere, stratosphere, and 

150-
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Propagation Paths 

There are four major prop­
agation paths: surtacewave, 
spacewave, tropospheric, and 
ionospheric. The ionospheric 
path is important to MW and 
HF propagation, but is not 
important to VHF, UHF, or 
microwave propagation. The 
spacewave and surfacewave 
are both groundwaves, but 
behave differently enough to 
warrant separate considera­
tion. The surfacewave travels 
in direct contact with the 
earth's surface and it suffers a 
severe frequency dependent 
attenuation due to absorption 
into the ground. 

The spacewave is also a 
groundwave phenomenon, but 
is radiated from an antenna 
many wavelengths above the 
surface. No part of the space· 
wave normally travels in con­
tact with the surface; VHF, 
UHF, and microwave signals 
are usually spacewaves. 
There are, however, two com­
ponents of the spacewave in 
many cases: direct and reflect­
ed (see Figure 2). 

The tropospheric wave is 
lumped with the direct space­
wave in some texts, but has 
properties that actually make it 
different in practical situations. 
The troposphere is the region 
of earth's atmosphere 
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between the surface and the stratos-
phere, or about four to seven miles 
above the surface. Thus, most forms 
of groundwave propagate in the tro­
posphere. But because certain prop­
agation phenomena caused mostly 
by weather conditions only occur at 
higher altitudes, we need to consider 
tropospheric propagation as different 
from other forms of groundwave. 

The ionosphere is the region of 
earth's atmosphere that is above the 
stratosphere. The peculiar feature of 
the ionosphere is that molecules of 
air gas (02 and N) can be ionized by 
stripping away electrons under the 
influence of solar radiation and cer­
tain other sources of energy (see 
Figure 1 again). In the ionosphere, 
the air density is so low that ions can 
travel relatively long distances before 
recombining with oppositely charged 
ions to form electrically neutral 
atoms. As a result, the ionosphere 
remains ionized for long periods of 

Figure 2 

the day even after sunset. At lower altitudes, how­
ever, air density is greater and recombination thus 
occurs rapidly. At those altitudes, solar ionization 
diminishes to nearly zero immediately after sunset 
or never achieves any significant levels, even at 
local noon. 

Ionization and recombination phenomena in 
the ionosphere add to the noise level experienced 
at VHF, UHF, and microwave frequencies. The 
properties of the ionosphere are important to 
microwave technology because of the noise con­
tribution. In addition, in satellite communications, 
there are some transionospheric effects. 

Groundwave Propagation 

The groundwave, naturally enough, travels 
along the ground, or at least in close proximity to 
it (Figure 3). There are three basic forms of 
groundwave: spacewave, surfacewave, and tro­
pospheric wave. The spacewave does not actual­
ly touch the ground. As a result, spacewave atten­
uation with distance in clear weather is about the 
same as in free space (except above about 10 
GHz where H20 and 0 2 absorption increases dra­
matically). Of course, above the VHF region, 
weather conditions add attenuation not found in 
outer space. 

The surfacewave is subject to the same atten­
uation factors as the spacewave, but in addition, it 
also suffers ground losses. These losses are due 
to ohmic resistive losses in the conductive earth. 
In other words, the signal heats up the ground! 
Surfacewave attenuation is a function of frequen­
cy, and increases rapidly as frequency increases. 
Both of these forms of groundwave communica­
tions are affected by these factors: wavelength, 
height of both receive and transmit antennas, dis­
tance between antennas, terrain, and weather 
along the transmission path. 

Groundwave communications also suffers 
another difficulty, especially at VHF, UHF, and 
microwave frequencies. The spacewave is like a 
surfacewave, but is radiated many wavelengths 
above the surface. It is made up of two compo­
nents (see Figure 2 again): direct and reflected 
waves. If both of these components arrive at the 
receive antenna, they will add algebraically to 
either increase or decrease signal strength. There 
is always a phase shift between the two compo-
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Direct and reflected e;pacewaves~ 
and tropospheric waves. 

the skywave touches down is 
called the skip zone, and is a 
region of little or no signal. 
Because of this phenomenon, 
I've seen situations on the 15-
meter band (21.390 MHz) where 
two stations 40 miles apart 
(Baltimore, MD and Fairfax, VA) 
could not hear each other, and 
their communication has to be 
relayed via a ham station in 
Lima, Peru! 

----------~------

01 DIRECT PATH SPACE WAVE 

.; .. 
··.··.•· . :;:;· 

nents because the two signal paths have different 
lengths (i.e., 01 is less than 02 + 03). In addition, 
there may be a 180 degree (n radians) phase 
reversal at the point of reflection (especially if the 
incident signal is horizontally polarized). 

Multipath phenomena exists because of inter­
ference between the direct and reflected compo­
nents of the spacewave. The form of multipath 
phenomenon that is, perhaps, most familiar to 
many readers (at least those old enough to be 
"pre-cable") is ghosting in television reception. 
Some multipath events are transitory in nature (as 
when an aircraft flies through the transmission 
path), while others are permanent (as when a 
large building or hill reflects the signal). In mobile 
communications, multipath phenomena are 
responsible for reception dead zones and "picket 
fencing." A dead zone exists when destructive 
interference between direct and reflected (or mul­
tiple reflected) waves drastically reduces signal 
strengths. This problem is most often noticed at 
VHF antl above when the vehicle is stopped, and 
the solution is to move the antenna a quarter 
wavelength. Picket fencing occurs as a mobile 
unit moves through successive dead zones and 
signal enhancement (or normal) zones, and 
sounds like a series of short noise bursts. 

At VHF, UHF, and microwave frequencies, the 
spacewave is limited to so-called "line of sight" 
distances. The horizon is theoretically the limit of 
communications distance, but the radio horizon is 
actually about 15 percent further than the optical 
horizon. This phenomenon is due to refractive 

The surfacewave extends to 
considerable heights above the 
ground level, although its inten­
sity drops off rapidly at the 
upper end. The surfacewave is 
subject to the same attenuation 
factors as the spacewave, but in 
addition, it also suffers ground 
losses. These losses are due to 
ohmic resistive losses in the 
conductive earth, and to the 
dielectric properties of the earth. 
In other words, the signal heats 

up the ground. Horizontally polarized waves are 
not often used for surfacewave communications 
because the earth tends to short-circuit theE-field 
component. On vertically polarized waves, how­
ever, the earth offers electrical resistance to the E­
field and returns currents to following waves. The 
conductivity of the soil determines how much 
energy is returned. 

Ionospheric Propagation 

Now let's turn our attention to the phenomena 
of skip communications. Ionospheric propagation 
is responsible for the ability to do intercontinental 
broadcasting and communications. Long distance 
radio transmission is carried out on the high-fre­
quency (HF) bands (3 to 30 MHz), also called the 
"shortwave" bands. These frequencies are used 
because of the phenomena called skip. Under this 
type of propagation, the earth's ionosphere acts 
as if it is a "radio mirror." Although the actual phe­
nomena is based on refraction (not reflection, as 
is frequently believed), the appearance to the 
casual observer is that shortwave and low-VHF 
radio signals are reflected from the ionosphere as 
if a kind of radio mirror. The actual situation is a lit­
tle different, but we will deal with that issue 1n a 
moment. 

The key lies in the fact that a seeming radio 
mirror is produced by ionization of the upper 
atmosphere. The upper portion of the atmosphere 
is called the "ionosphere" because it tends to be 
easily ionized by solar and cosmic radiation phe-

bending in the atmos- .-----------------------------, 
phere around the curva­
ture of the earth, and 
makes the geometry of 
the situation look as if the 
earth's radius is 4/3 the 
actual radius. 

The surfacewave 
travels in direct contact 
with the earth's surface 
and it suffers a severe 
frequency dependent 
attenuation due to 
absorption by the ground 
(Figure 3). The zone 
between the end of the 
groundwave and where 

Groundwave and skywave. Where the skywave path is longer 
than the groundwave path, a no-Bignal !?kip-zone exist!?. 



nomena. The reason for the ease with which that 
region (30-300 miles above the surface) ionizes is 
that the air density is very low. Energy from the 
sun strips away electrons from the outer shells of 
oxygen and nitrogen molecules. The electrons 
become negative ions, while the remaining por· 
tion of the atom forms positive ions. Because the 
air is so rarified at those attitudes, those ions can 
travel great distances before recombining to form 
electrically neutral atoms again. As a result, the 
average ionization level remains high in that 
region. 

Several sources of energy will cause ioniza­
tion of the upper atomosphere. Cosmic radiation 
from outer space causes some degree of ioniza­
tion, but the vast majority of ionization is caused 
by solar energy. The role of cosmic radiation was 
first noticed during World War II when British 
radar operators discovered that the distance at 
which their equipment could detect German air­
craft was dependent upon whether or nqt the 
Milky Way was above the horizon (although it was 
theorized 10 years earlier). Intergalactic radiation 
raised the background microwave noise level, 
thereby adversely affecting the signal-to-noise 
ratio. 

The ionosphere is divided for purposes of 
radio propagation studies into various layers that 
have somewhat different properties. These layers 
are only well-defined in textbooks, however, and 
even there we find a variation in the location 
above the earth's surface where these layers are 
located. In addition, the real physical situation is 
such that layers don't have sharply defined 
boundaries, but rather fade one into another 
instead. Thus, the division into layers is somewhat 
arbitrary. These layers (shown in Figure 1) are 
designated D, E, and F (with F being further sub­
divided into F1 and F2 sub-layers). 

D-Layer: The D-layer is the lowest layer in 
the ionosphere, and exists from approximately 30 
to 50 miles above the surface. This layer is not 
ionized as much as higher layers because all 
forms of solar energy that cause ionization are 
severely a:ttenuated by the higher layers above 
the D-layer. The reason for this is that the D-layer 
is much denser than the E and F layers, and that 
density of air molecules allows ions to recombine 
to form electroneutral atoms very quickly. 

The extent of D-layer ionization is proportion-

al to the height of the sun, so will achieve maxi­
mum intensity at midday. The D-layer exists most­
ly during the warmer months of the year because 
of both greater height of the sun above the hori­
zon and the longer hours of daylight. The 0-layer 
almost completely disappears after local sunset. 
Some observers have reported sporadic incidents 
of D-layer activity for a considerable time past 
sunset. The D-layer exhibits a large amount of 
absorption of mediumwave and shortwave signals 
to such an extent that signals below 4 to 6 MHz 
are completely absorbed by the 0-layer. 

E-Layer: The E-layer exists from approxi­
mately 50 to 70 miles above the earth's surface, 
and is considered the lowest region of the ionos­
phere that is important to radio communications. 
Like the D-layer, this region is ionized only during 
the daylight hours with ionization levels peaking at 
midday. The ionization level drops off sharply in 
the late afternoon, and almost completely disap­
pears after local sunset. 

During most of the year, the E-layer is absorp­
tive so will not reflect radio signals. During the 
summer months, however, E-layer propagation 
does occur. A phenomena called "short skip" (i.e., 
less than 1 00 miles for mediumwave and 1 ,000 
miles for shortwave signals) occurs in the E·layer 
during the summer months, and in equatorial 
regions. 

A propagation phenomena associated with 
the E-layer is called sporadic-E propagation. This 
phenomena is due to scattered zones of intense 
ionization in the E-layer region of the ionosphere. 
Sporadic-E phenomena varies seasonally, and is 
believed to be caused by bombardment of solar 
particles. Sporadic·E propagation affects the 
upper HF and lower VHF region. It is observed 
most frequently in the lower VHF (50 to 100 MHz), 
but is also sometimes observed at higher fre· 
quencies. The VHF bands occassionally experi­
ence sporadic-E propagation. Skip distances on 
VHF can reach 500 to 1 ,500 miles on one hop, 
especially in the lower VHF region (including the 
six-meter ham band). 

F-Layer: The F-layer of the ionosphere is the 
region that is the principal cause of long-distance 
shortwave communications. This layer is located 
from about 1 00 to 300 miles above the earth's 
surface. Unlike the lower layers, the air density in 
the F-layer is low enough that ionization levels 

remain high all day, and decay slowly after local 
sunset. Minimum levels are reached just prior to 
local sunrise. Propagation in the F-layer is capa­
ble of skip distances up to 2,500 miles on a single 
hop. During the day, there are actually two identi­
fiable, distinct sub-layers in the F-layer region, 
and these are designated the "FI" and "F2" layers. 
The F1 layer is found approximately 1 00 to 150 
miles above the earth's surface, while the F2 layer 
is above the F1 to the 270-300 mile limit. 
Beginning at local sundown, however, the lower 
regions of the F1 layer begin to de-ionize due to 
recombination of positive and negative ions. At 
some time after local sunset, the F1 and F2 layers 
have effectively merged to become a single 
reduced layer beginning at about 175 miles. 

The height and degree of ionization of the F2 
layer varies over the course of the day, with the 
season of the year, and with the 27 day sunspot 
cycle. The F2 layer begins to form shortly after 
local sunrise and reaches maximum shortly 
before noon. During the afternoon, the F2 layer 
ionization begins to decay in an exponential man­
ner until, for purposes of radio propagation, it dis­
appears sometime after local sunset. There is 
some evidence that ionization in the F-layer does 
not completely disappear, but its importance to 
HF radio communication does disappear. 

Connections ... 

This month's column (and the next) is the 
result of people contacting me either by US postal 
mail or E-Mail. I can be reached at P.O. Box 1099, 
Falls Church, VA 22041, or by Internet at 
carrn@ aol.com 

Next Month ... 

Next month, we will finish discussing ionos­
pheric communication by looking at some of the 
anomalies ... in other words, how things can go 
wrong. NV 

Joe has written a lot about antennas and 
propagation. Two of his related books are Joe 
Carr's Receiving Antenna Handbook (HighText, 
$19.95, 1-800-247-6553) and Practical Antenna 
Handbook (TAB/McGraw-Hill, $26.95, 1-800-233-
1128). 

I #130 ANTIQUE ELECTRONICS cont. 

I 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 

WANTED: GENERAL RADIO 1101A 
oscillator, 1102A multivibrator, 1103A syn­
chronometer. Call Bill Scolnik, 1-800-634-
7036 or fax 1-800-788-5005. 

VINTAGE SERVICE data from 1923 to 
present. A.G. Tannenbaum, Box 386, 
Ambler, PA 19002. 215-540-8055, FAX 
215-540-8327. 

ALTIMETER, SIMULATOR looks like the 
real thing (no bellows). $25 each includes 
mailing. Part No. 475255. Send Check or 
MO to: APTEC, PO Box 101, El Segundo, 
CA 90245-0101. 310-640-7262. Voice or 
FAX. 

RADIO AND TV tubes from 1927 to 1977. 
$1 for list to: Preller TV, 208 South 2nd St., 
Augusta, AR 72006. Ph. 501-347-2281. 

TUBES, NEW, up to 90% off. SASE, 
Kirby, 298 W. Carmel Dr., Carmel, IN 
46032. 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash reg­
isters, and even old calculators contain valu­
able IC chips that are plated with pure gold! 
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. 

MICROPHONES: WANTED older broad­
cast quality microphones from Altec, 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. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 
33022. 

REMEMBER WHEN they cost $400, the 
HP-35, Bowmar Brain? Collect pocket 
electronic calculators. $16/yr. with quarter­
ly newsletter. Sample $3. International 
Association of Calculator Collectors, Box 
345, Tustin, CA 92681-0345. 

WANTED: TUBE equipment, record cutting 
machines, Fairchild, Neumann, Westrex , 
Scully, Ortofon, Grampian, Mcintosh, 
Marantz. 612-869-4963. 

AVIATION 
ELECTRONICS 135 

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. 

BATTERY PACKS for portable test equip­
ment rebuilt with new high capacity cells. 
Battery packs for King, lcom, STS, 
Motorola, GPS, cell phones, laptops, cam­
corders, etc. Call Mr. Nicad, 608-831-
3443. 

BUY, SELL, trade avionics equipment. 
IFR, Collins, TIC, MIL, HP, Linaire, King, 
shop equip. Kingsley, Magtrol, Setra. Need 
Litton Inertial System L TN-51 used on 
C130, P3 or Gulf-stream Aircraft. 941-575-
0138, Fax 24 hrs 941-575-2361. 

Don't miss a single issue! 
You can have Nuts & Volt$ 

delivered right to your door every 
month for only $19.00 per year. 

Call 1-800-783-4624 
and use your Visa or MasterCard. 
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OUR 25TH ANNIVERSARY SHOW! 
THE GREATER BALTIMORE 

HAMBOAEE AND [(]mPlJTERfE5T 
HOST TO THE 

ARRL MARYLAND STATE CONVENTION 

MARCH 30 & 31, 1 ~~l;--
Timonium Fair Grounds • Timonium, Maryland 

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 

PUBLICATIONS 
140 

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

"FORBIDDEN SECRETS Of The Legion 
of Doom Hackers." Big 224-page hand­
book. Condemned programs & techniques 
from the infamous LOD's shut down BBS. 
Hacking, phreaking, & more! Limited edi­
tion. $20.95 plus $5 S/H ($6 Canada) . 
NYS add $2.21 tax. VISA/MC 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 All ser­
vices, 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 ELECTRON­
ICS, 4555 GROVES ROAD, Suite12, 
COLUMBUS, OH 43232. 614-866-4605. 

WORLD'S MOST UNUSUAL 
Communications Books! Large selection 
covering Scanners, "confidential" frequen­
cy (HFNHF) registries, wireless history, 
bugging, wiretaping, electronic surveil­
lance, monitoring, etc. Big free catalog! 
CAB Research, Box 56-NV, Commack, NY 
11725. 

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

HOT BUSINESSES, careers, better 
health, amazing opportunities . 
Dealer/agent programs. Complete details, 
free . Fabtronics Wholesale, 5714D 
Wautoma, Hilton, NY 14468. 716-392-
1231. 

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. 

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

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 MODIFICA­
TION 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. 

WANTED: VOLT: Japanese Electronics 
Trade Journal. All issues before 1970. 
Roger Handy, Box 24527, Los Angeles, 
CA 90024. 310-451-4040. 

S'S lO'S 20'S 
$140 $120 $100 

NOTCH FILTERS 
S'S lO'S 20'S 

$16 $12 $10 

STAR ELECTRONICS 
520-623-9488 
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* BATTERIES! * 
-tr AMATEUR I COMMERCIAL I AVIATION RADIO -tr 

'* LAPTOP COMPUTERS'* VIDEO CAMCORDERS'* * CELLULAR & CORDLESS TELEPHONES '"k * SEALED LEAD ACID 'tr PHOTOGRAPHY'tr 
-tr MEDICAL EQUIPMENT-tr TESTING EQUIPMENT-tr 
l ___ ·::::: .. ·.::·:.:. :·:.·:.CIIIO.R:·WRiflT.D.biY.JilR]IURJRtt:CifA[OCr.:·::::::::::·:·::.·::::::: 
Phone 16081 831-3443/ Fax 16081 831-1082 

E.H. Yost & Company 2211-D Parview Rd., Middleton, Wl53562 

FREE! THE ETC. Catalog of Manuals for 
amateur, audio & test equipment. A.G. 
Tannenbaum, Box 386, Ambler, PA 
19002.215-540-8055, FAX 215-540-8327. 

TIME TRAVEL, levitation machines. 
Incredible inquiry books-videos catalog, 
$1. Box 2207-TT, Garden Valley, ID 
83622. 

ROBOTICS 
145 

NEURAL NETWORKS & ROBOTICS. 
Neural lab w/basic source code library 
$29.95. Learn to solve such as speech 
recognition, stock forecasting, pattern 
recognition and many more. Neural Lab 
"C" source code $29.95. Speech recogni­
tion, pattern recognition, financial market 
prediction, and many more working exam­
ples included! Max Robot Base $129.95. 
Mobile base for home brew robotics. 
Postage included in prices, MO residents 
add 6% sales tax. Zagros Software, PO 
Box 460342, St. Louis, MO 63146-7342, 
314-768-1328, zagros@mo.net 

QPETM THE mobile robot has been profes- · ~ 
sionally designed by educators for use by ~ .. -·:;:.::-:.~ ~ :&a~::. 
College and H1gh 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 THE ELECTRONIC EXPERIMENTER'S 
a 11 0 page manual and provides a 50 JOURNAL. It's part catalog, part maga-
hour unit in digital electronics and comput- zine, part data book. Kits, plans, schemat-
er software programming. Prices: OPIE-A ics, computers, parts, articles, ideas, and 
$275, OPIE-D $345. For more information application notes. Get your FREE copy 
contact: Precision Micro Dynamics. Tel today by calling 1-800-423-4499 or FAX to 
604-472-7249, FAX 604-472-1830, 513-531-4455. Debco Electronics, 4025 
http://www.islandnet.com/-pmd Edwards Rd., Cincinnati, OH 45209. 

. Subscribe to Nuts & Volts Today! Call 1-800-783-4624 

Javanco 
40,000 FT2 OF 

REAL BARGAINS: 
• computer parts & 

sol\ ware 
• terminals 
• TV/VCR service 

parts 
• ICs 
• sockets 

• transistors 
• diodes 
• LEOs 
• phone stufl' 
• resistors 
• cat»acilors 
• switches & relays 

Call or write 
for a catalog 

• t·onnccto1·s • speakers 
• tie-wrups • wire 
• halterics • "old junk" 
• fuses • ecJuipmenl racks 
• l'ryslolls • knolls & hardware 
• ust·illalurs • circuit IJOards 
• fans , meters • suhassemblies 

Orders Only: 1-800-528-2626 
615 244-4444 
BBS 244-4445 FAX 244-4446 

501 12th Ave S Nashville TN 37203 VISA/MasterCard/Discover 
New Hours: 8:30a-5:30p M-F, 9a-lp Sat 
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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 of the 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 Road, 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. 



EZ-EP DEVICE PROGRAMMER- $149.95 
INEXPENSIVE - Best programmer under $200. 
PORT ABLE - Attaches to PC parallel port. 
FAST- Programs 27C010 1n 23 seconds. 

VERSATILE - Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and wntes 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) 

EP-750 (87C750,751 .752) 
EP-SEE (24xx.93xx Senal EE) 
EP-16 (16bit EPROMs) 

$49.95 
$59 95 
$34 95 
$49 95 
$4995 
$59 95 

EP-51-PLCC $59.95 
EP-SOIC28 $49.95 
EP-11 (68HC11 ) $59 95 
EP-55 (8755) $39 95 EP-49 (8742,48,49) 

EP-PEEL(18v8,20g 1 0,22v1 0) EP-PLCC32 $49.95 

M2L ELECTRONICS 
3526 Jasmine; SUite #4 
Los Angeles, CA 90034 

310/837-7818 
Mon-Fri 9-5 

BBS/FAX: 31 0/841-6050 
URL -- ht1p //Www cs ucla.edu/csd-grads-gs3Jtovlnglwww/m21 hlml 

CA · add 8 25% tax UPS Ground · 55 2 Day - $10 0\lern.ght - 51 7 COO~ 75 

Write In 137 on Reader Service Card. 

I #145 ROBOTICS cont. 

MINIBOARD CONTROLLER uses the 
68HC11 E2 CPU, 2048 bytes EEPROM, 
256 bytes RAM. Credit card sized con­
troller, has 8 channels, 8 bit AID, 16 1/0 
pins, controls 4 motors. Program in C, 
assembly, FORTH or BASIC. Programs 
with a serial port. Comes with 120 page 
manual, serial adapter, software. $70, 
assembled $90, other versions offered. 
RAEST, 1117 Braemar Ct., Cary, NC 
27511. FAX/voice 919-481-3170. 
MCNISA taken. raest@vnet.net 

ROBOTIC ARM KIT, five axis arm with 
gripper. 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, structural components and 
27 page professionally illustrated assem­
bly 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 

OPTICAL SENSOR, a TTL compatible 32 
x 32 bit mos array, that's 1024 light sens­
ing elements in a 16-pin ceramic dip, 
comes with data sheets and applications. 
$15 ea. or 2 for $28 plus $3 shipping to 
Future-Bot Components, 106 Commerce 
Way AS, Jupiter, FL 33458. 407-575-1487. 

THE MAGAZINE for robot builders: The 
Robotics Practitioner. Build better robots 
with practical ideas from articles written by 
robot builders. Send today for a free 
brochure. Footfalls, Ltd., 483 S. Kirkwood 
Road #130N, Kirkwood, MO 63122. E­
Mail: TRP@Footfalls.com 

PLANS- KITS­
SCHEMATICS 

150 
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, descram­
blers, books (start your own radio station!), 
software and more. PAN-COM Inter­
national, Box 130-V1, Paradise , CA 
95967. 

CRYSTAL RADIO Kits; comes complete 
for an old style radio. $22.50. Carl & Grace 
Ent., 5636 Romeyn, Detroit, Ml 48209. 

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

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 
Dealers Wanted 
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Iii fi1 i1•1 i 1310 Garfield St Suite 4 Control your home from your radio! 
PO Box 2748 Q l $99 oo Plus 

ELECTRONiCS Eugene, Oregon 97 402 N Y • SIH 

The Aum-KAil~ 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 ($20J. The AK-16 mates 
read ily with our RB·I/1 ($99) or RB-16/1 
($149) relay boards. The 0-12 digit 
security code is user programable using 
your DTMF keypad. Additiona l features 
include reprogramable CW ID and several 
modes of operation, including two with CW 

VisA, MAsTERCARd, AMERiCAN ExpREss, DiscovER. response. The AK-16 is a fully assembled 
COD($5)oN CAs~loRMor;ey0RdERbAsisoNiy and tested printed circuit board. 
S/H. $6 USA: $ 1 0 CANAdA; $ 1 5 FoREi(jN. Price ond Specifications ore subjectto change without noftce 

Catalogs are also available via the Internet motron.info@emerald.com 
Info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 

BUILD IT yourself. Dog bark inhibitor, 
car/trailer alignment device, power anten­
na saver. Please send $3 for catalog to 
Cintron , PO Box 0015, Roseville, Ml 
48066-0015. 

UNIVERSAL REMOTE CONTROL SYS­
TEMS infrared, RF miniature transmitters, 
receivers. Items for novice technician or 
educator. Combine your home and vehicle 
control automate anything. FREE CATA· 
LOG. Inventive Solutions, PO Box 8, 
Stratford, NY 13470. 

THE ELECTRONIC EXPERIMENTER'S 
JOURNAL. It's part catalog, part maga­
zine, part data book. Kits, plans, schemat­
ics, computers, 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. 

BASEBAND DESCRAMBLER, schemat­
ics, 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, CO 80909. 

VIDEO GAME cartridge design plans and 
memory maps for the 8 and 16 bit sys­
tems. Explore game design using a C64 or 
IBM computer. For more information send 
a SASE. Andrew S. Pakerski, PO Box 86, 
Thorndale, PA 19372. 

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 in.clude 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/CAMICNC/PLOT pro­
gram $15. 3 axis UR low cost controller kit 
$85. Call for stepper motors. Send US 
check/MO to CAMTRONICS, INC. 18230 
130 PL NE, Bothell, WA 98011-3118. Tel: 
206-487-0013 after 4pm pacific. 

SAM'S 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 run­
ning. 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 
separate temperature stations and an 
RS232 Interface, Telephone Dialer, 240 
number storage and an LCD display. Call 
Genoa Group, 1-800-772-3945. 

OAK SIGMA, schematics, master files, 
equipment. Call 719-661-1659 for free 
Sigma catalog. 
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ONE S T 0 P 

MILLENIUM CONVERTER 
$59.00 

ZAP ATO 
1-5 
6-10 
11-25 

N 
0 

F s 
L A 

0 L 

R E 

I s 
D 
A 

102 
$39.00 
$35.00 
$32.00 

SUPPLIER 

NOVAVISION CONVERTER 
$179.00 

ZAPATO 101 
1-5 $32.00 
6-10 $30.00 
11-25 $28.00 

DOZENS OF OTHER CONVERTERS AVAILABLE WE S HI P THE SAME DAY 
CALL FOR QUANTITY PRICING 9 0 DAY LIMITED WARRANTY 

OPEN MONDAY- SATURDAY FROM 9:00AM TO 5:00PM 
Write In 126 on Reader Service Card. 

MINIBOARD 68HC11. See the ad in 145 
(ROBOTICS). 

SCHEMATICS, NEWLY released to pub­
lic. 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. 

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. 

ULTIMATE SPUD gun shoots potatoes up 
to 1 ,200 ft! Uses piezo-electric ignition. 
Inexpensive and easy to build. Plans $7. 
Adams, PO Box N-681423, Schaumburg, 
IL 60168. 

NI-CAD ZAPPER can rejuvenate those 
unrechargeable NI-CAD batteries. 
Instructions, schematic and parts list to 
construct NI-CAD ZAPPER: $5 TEN­
TRONIX, 3605 Broken Arrow, Coeur 
d'Alene, ID 83814. 

HEATH COMPANY is selling photocopies 
of most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

FM STEREO TRANSMITTER kit. 
Transmitter broadcasts any audio signal 
from a CD player, 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 . TENTRONIX, 3605 Broken 
Arrow, Coeur d'Alene, ID 83814. 208-664-
2312. 

Tektronix 1240 Loaic Analyzer with Pro~s .. ~oo.oo 

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. 5mr'n shaft, 4 3/4 
overall length. Hewlett-Packard encoder ........... $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 3 
1/2" w X 3 1/2" D. 
22"Good Read" LED 
indicator ..... $SID.OO PP 

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 

1T' Sony 
Packard 
Monitor. Checked 
good bright tlbe. RGB 
inputs (BNC) sync on 
green. Not compatible 
with IBM unless modified. 
Compatible with Mac 
when retuned. Suggest 
you buy this only if you are 
familiar with monitors, or 
wish to experiment. 
40 lbs .................. $150.00 
Cable, VGA to BNC R,G,B,H,V.. Postpaid. Monitor 
professionally modified to add H,V Input acid .. ....... $75.00 
Monitor pro,.sslonally retuned tor Mac .............. add $50.00 

Schrader Bellows Linear 
Actuator. Quk:k 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 00825 .......... $19.00Postpald. 
Rotary Actuator. Quick 
connects, adjust. limit switches 
SMC CRB 1BW30-180S 2.5" L, 
2" Diam. .. ... $21.00 Postpaid 
HI- Rotor PRN003-90-90 SR3 
(?What is it?) .. $20.00 Postpaid 

The prefered robotic motion. 
Muscle-like smooth action, 
sustained high peak energy 
from reservoir tank. Now 
State of tM art 
pneumatics at affordable 
prices. 
Power and Control Unit. 

pump, reservoir 
micro-adjustable 
muit~le quick-

di,::cormA,ct.c: and eight 
cor1trolled valves. 

49.00PP 

Write In 138 on Reader Service Card. 

Q,9-c ~~%~0.-.·· .. ·1 ~ .. * 0 ~ 
r·~rll 
tl ·- 0. 

f: O.scllloscoJie Special! Hewlett Packard 12008 for audio and 
low level applications. 100 microvolt sensitivity, 500KHz 

1 
bandwidth, large screen. One of the best scopes for low levels 
ever made. Sold by other surplus houses at several times our 
price. Checked out, in ex++ condition .......... $175.00 Postpaid. 

OPT101 Photodlode and Amplifier IC, 
) f~- works with 3V single supply 0.01% 

nonlinearity. Perfect for color and spot 
t · i meters and other low level sensing and 

: : 1 1 1 measuring. 5 pin vertically mounted 
SIP .... ... . $5.00 Postpaid 

Sony XC37 213 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 tor macrophotography $15.00 
with purchase of camera. ...... ...... ................ Postpaid 

Linear Motion Slide 
tor Numerical 
Control. 12 inch 
motion. Non stretch 
timing belts on each 
side drive platforms to 
which a 
member can 
secured. 
gearhead Maxon 
motor with 
encoder drives both 
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 motoriJ9arhead­
encoder. Suitable for precision optical motion ... $69.00 Postpaid 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT ·a SOLD 
Arbiter 1040A, Meter Calibrator, HP 8559A/182T, Spectrum Analyzer, .01-21GHz ...... $3,000 

AC/OCNoltage/Current. ..... .. . . .. . . .. . .. .. . $1,200 HP 8614A, Signal Gen .. 8-2.4GHz .............. .... $250 
Astrosystems A1202S/R-.o1, Decade Syncro HP 8616A, Signal Gen. 1.8-4.5GHz AM/FM/Phase ....•. $200 

Resol\oer Standard ............................ $800 HP 8620A, Sweeper Mainframe .................... $250 
Bacharch MV2, Mercury Vapor Detec1or .............. $100 HP 8620C, Sweeper Mainframe .................... $400 
Bafco 911A, Frequency Response Analyzer (unused) .... $400 HP 8621B, RF Draw, with 86350A, 8-12.4GHz, 8620C ... $400 
Ballantine 1627A, Scope Caib., with/ace. heads, HP 86220A, RF Plug-in, 1Q-1300MHz, for 8620C ....... $600 

& Computer ............ .. .................. $1,200 HP 86235A, AF Plug-in, 1.7-4.3GHz, for 8620C ........ $400 
Biddle ZM-55/PSM25, Insulation Breakdown Mtr. . ....... $50 HP 862406, RF Plug-in, 2-8.4GHz, for 8620C .......... $500 
Boonton 92B, AF Millivolt Mtr. with Probe K~ ........... $350 HP 86406, Sig. Gen .. 5-1024MHz, Opt. 1, 2, 3 ........ $1,800 
Bruno USM·21A, Milliohm Meter, .001-10 ohms . .... . . . $100 HP 8640B, Sig.Gen.20Hz-512MHz Opt.0011003 .... .. $1,000 
Chronetics 1007A, Remotely Programmable HP 8654A, Signal Gen. 1Q-520MHz AMIFM ... ........ $500 

Pulse Generator .................. ..... . ... . . . $150 HP 8656A, Synthesized Sig. Gen., 1-990MHz, 
Cole Parmer 148Hl0, Conductance Meter . .... . . . . .... $50 Opt. 001 .. ................................. $2,000 
Createc SC01, Scope Mtr.2 Ch., Q-20MHz Dig. Storage .. $300 HP 8684B, Sig. Gen. 5.4-12.5GHz AM/WBFM, Pulse . . . $2,500 
Data Precision 6000, Wave Analyzer, 620 Plug-in ..... $1,000 HP 874361018, Reflection Trans Test Set, 2-18GHz .. ... $400 
Datel DVC8500, DC Voltage Calibrator 10uV-10V .. .. ... $100 Hughes HTT-550, Thermocouple-Controlled Power Supply . $50 
DOC SR-400, Syncro Resolver Siroolator ... ... ...... . $400 lthaco 3512, Ratiometer Lin, Log .. .... . ... . ........ $250 
EDC MV106G, DC Voltage Standard, .01uV-10V ....... $200 lthaco 393, Lock-in Amplifier .... .•. ................ $500 
ESI296, Auto LCR Meter .... ......... .......... $1,000 Krause Storke 5000, Sweeper, 50o-1000MHz .......... $250 
Exact 627, Funct. Generator, 13M Hz 100mV-10V, Dig~ .. $250 Leeds & North 1091, Capacitor Decade, .001uF-1uF .. .. $150 
Fairchild DBMC101, Data Bus Tester ................ $300 Leeds & North 4287-3, Kelvin Bridge ................ $100 
Fluke 332B, DC Voltage Standard Q-1100VDC .... .. ... $400 Marconi TF201512, Signal Gen.1Q-520MHz AMJFM, Mod .. $200 
Fluke 33308, DC Voltage, Current Calibrator . ... ... .... $500 Micrcr Tel SGBOO, Swept Signal Generator .HBGHz . .. $2,500 
Fluke 335A, DC Voltage Standard, Q-1100VDC .. ... .... $800 Millivac MV-928A, RF Millivoltmeter with Probe Set ...... $100 
Fluke 5200A, Programmable AC Voltage Standard HPIB $1,600 Narda 7000A/7202/7200, Microwave Multimtr, .01-18GHz . $800 
Fluke 731A, DC Transter Standard . ... . . ... ......... $250 Narda 792FF, Attenuator, 2-12.4GHz Q-20dB .......... $100 
Fluke 750A, Reterence Divider ..................... $400 North M 540/10, Resolver Synchro Bridge ............ $800 
Fluke 760A, Meter Ca~bra1or . . ....... . .. .. .. ...... $400 Phillips 3211, Scope, 15MHz 2Ch ........•.......... $200 
Fluke 8010M, Oig~ Multimeter .................... . $70 Philtips PM3260, Scope Dual Trace Delayed Sweep ..... $250 
Fluke 8500A, Digital Multime1er 6.5 Dig~. DC Only . .... $250 Polarad 1105 E-l, Sig. Gen., 1020A Modulator, 
Fluke 8506A, Thermal AMS Multimeter ......... . ... $1,400 .8-2.4GHz ......... . .......... . .............. $300 
Fluke 8921A/03, True RMS Voltmeter ........... . .... $600 Polarad 1207, Signal Source 3.8·8.2GHz .. ... .. .. .... $200 
Fluke 901 OA, MicrcrSystem Troubleshooter Opt 001 ..... $200 Polarad 64o-1 , Spect. Anyz .. . 003-18GHz Dig. Storage .. $1 ,200 
Fluke A90, Current Shunt ..... .... ................ $100 Polarad SPNH, Generator 20Hz 20KHz .............. $450 
Fluke Y8008, Touch Hold Probe ................ . .... $40 Power Designs TW5005D. Dual Output 
General Radio 1157A, Vibration Calibrator ........ . .. . $200 Power Supply/Dig~l o-50V ... . .................. $100 
~ral Radio 1307AI1552B, Oscillator/Sound Powertec 606000, Power Supply, 6 Outputs, Adj., Metered $200 

Level Calibrator ............................... . $50 PPM AS, Resistor Standard, 1·111.11K, .1 Ohm Res .... $150 
General Radio 1422CB, Precision Capacitor Racal Dana 9303, True AMS RF Level Meter .... ... ... $800 

so-1100 PF, Unused ......... .. ................ $350 Racal Dana 9035111A, Computer Counter, 
~ral Radio 1538A, Strobobtic, Strobe Scope .... .... $400 Opt. 01/06/55, unused ....... ... .............. .. $300 
General Radio 1650A, Impedance Bridge ............. $200 Schlumberger Sl-1253, Gain Phase Meter ........... $1,000 
Glow-Mac 2o-500, Portable Inertness Analyzer, Unused .. $250 Solartron 7001 , Systems Voltmeter, 7.5 Dig~. Unused . $1 ,000 
Guildline 9152JP4, Standard Cell, Double Oven ........ $300 Systron Donner 100A, Pulse Generator .............. $100 
Halcyon 52063, Universal Test System . .. ......... ... $500 Systron Donner 114A, Pulse Gen. 10Hz-1 MHz 
Hameg HM 208, Digijal Storage Scope, Unused ........ $600 1 OOV/50 Ohms .. . . .. ... .. .... . ......... .. .... $200 
HP 10231B, Six~ Data Probe ... .. ........ . ....... $50 Systron Donner 6243A, Counter 1.2GHz .1Hz Res ...... $200 
HP 105A, Quartz Frequency Standard ............... $800 T.B£.208, C, L Meter, 1fF-10uF, 1nH-10H . .. .• ... .... $300 
HP 11049A, Thermal Converter, 3 Volts .. ........ . . . • $100 Tek 100, Square Wave Generator ........ . .......... $100 
HP 1120A, Active FET Probe K~, SOOMHz ............ $150 Tek 114, Pulse Generator . ......... . . . .. .. ........ $100 
HP 1121A, Active Probe, SOOMHz, K~ w/Dividers ..... . . $200 Tek 1502, TOR Cable Tester o-2000 Ft. .....•..... . . $1,495 
HP 1122A, Probe Power Supply ...... . .. ... .... .. . . $200 Tek 1503, TOR Cable Tester Q-50,000 Ft. ............ $1,295 
HP 1124A, 100MHz Active Divider Probe, Unused ...... $100 Tek 213, DMM Oscilloscope, Portable Battery Oper ...... $400 
HP 11605A, Flexible Arm, Opt.018 ...... . ........... $100 Tek 4041 , Systems Controller tor GPIB .. . ... . ........ $200 
HP 1415A, nme Domain Reflectometer Plug-in, 141T ... $200 Tek 4631 , Hard Copy Unrt ........ . ................ $200 
HP 15453A, Ten B~ Address Probe .. ......... ...... . $50 Tek 464, Scope/100MHz Dual Trace, Storage .......... $500 
HP 15454A, Control Probe Driver ... .... . .... ....... . $50 Tek 465, Scope 100MHz Dual Trace ................. $400 
HP 15455A, Eight B~ Data Driver, Do-07 ...... ...... .. $50 Tek 475, Scope, 200MHz, Dual Trace .........•.. , ... $500 
HP 15456A, Eight Bit Data Driver, 08-015 ..... ... ..... $50 Tek 485, Scope, 350MHz, Dual Trace .. . . . ........... $650 
HP 1741A, Scope 100MHz, Dual Trace, Storage . ..... . . $350 Tek 491, Spectrum Analyzer 10MHz-12.4GHz .......... $600 
HP 1815A/1816A. TOFVSampler, DC-4GHz ........... $400 Tek 492, Spectrum Anyz.50KHz-21GHz Opt 1, 2, 3 .... $5,000 
HP 3300A, Function Gen. with 3302A Phase Lock .... .. $150 Tek 553, Trigger Recognizer Head .. . ............... $300 
HP 33208, Frequency Synthesizer . . . . . . . . . . . . ..... $250 Tek snnn, Transistor Curve Tracer . .............. $1,000 
HP 3325A, Synthesized Function Generator ......... $1,800 Tek 624, XY Monitor ................ . ............ $200 
HP 33308, Automatic Synthesizer ................... $400 Tel< 7403N, Scope Mainframe, Rack Mount .. .. ..•..... $200 
HP 3400A, RMS Voltmeter 1mV-300V, 10Hz-10MHz . .. . . $150 Tek 7633, Scope Manframe, Rack Mount ............. $300 
HP 3403C, True RMSVoltmtr.dB, Aulo Range, HPIB .. . . $350 Tek 7A18A, Dual Trace Amp ..................... $100 
HP 3406A, Broadband Sampling Voltmtr, to 12GHz ..... $250 Tel< 7A29, 1GHz Vert. Amp, 7000 Series Ma1nframe . . ... $450 
HP 3455A, High Accuracy Vottmeter6.5 Dig~ .......... $400 Tek 7A29/04, tGHzVert.Amp Variable Delay ...... .. .. $500 
HP 3457A, 6.5-7.5 Oig~ Multimeter, LCD Display ...... $2,000 Tek 7685, 400MHz Delaying Time Base .............. $150 
HP 3465A, Dig~ Multimeter ...... 00 •••••••••••••• $100 Tek 7CT1N, Curve Tracer Plug-In .................. .. $400 
HP 3570A, Networt< Analyzer ....... 00 ••••••••••••• $500 Tek 7011, Dig~ Delay Plug-In tor 7000 .............. $100 
HP 3575A, Phase Gain Meter, Opl01 , Dual Displays .... $600 Tek 7L1M623, Spectrum Anyz. 1KHz-1.8GHz ....... . $2,000 
HP 3580A, Spectrum Anyz., 5Hz-50KHz, 1Hz Res . . .. .. $800 Tek 7L 1817603, Spectrum Anyz. 1.5-18GHz Dig. Storage $3,000 
HP 3580A/002, Spectrum Anyz. , 5Hz-50KHz Tek 7S12, TOR/Sampler, No Heads . ....... . ... .. ... $250 

Balanced Input .... . ....... . . ... . ... . . .. ..... $1 ,000 Tek DC502/01 , Frequency Counter 10Hz-550MHz, TMSOO $300 
HP 3581C, Selective Level Meter ................... $600 Tel< DC503, Universal CounternmerTMSOO ....... .. .. $150 
HP 35866, Selective Level Meter Opt. 3 & 4 ........... $500 Tek DC503A, Universal Counter, 125MHz TMSOO ....... $200 
HP 3586C, Selective Level Meter, 50 Ohm ... . . . . .. .. $1,000 Tek DC504, Countermmer TMSOO ................ . . $100 
HP 428B, Clip on Milliampmeter 1mA-10Amps ......... $150 Tek DM502, MuhimeterTMSOO Modular System ........ $100 
HP 432A/478A, Power Mtr., Cable, Mount, Tek DM504A, Autoranging DVMITMSOO System . . . . . . . $200 

10MHz/10GHz ..... .... ... . . .................. $300 Tek FG501 , Function Generator .................... $200 
HP 435A/8481A, Power Mtr., Cable, Sensor, Tek lA501W/WR501 , Logic Analyzer ................ $150 

10MHz/18GHz ................................ $800 Tek P6016, Current Probe with Terrrination ............ $150 
HP 456A, AC Current Probe .... . .. . ......... .. .... $100 Tek P6045, FET Active Probe . ... . .............. . .. $100 
HP 4815A, Vec1or Impedance Meter . .............. $1,000 Tek P6136, Scope Probe 350MHz (Unused) ....... . ... $100 
HP 51106, Synthesizer Driver ...................... $300 Tek P6201 , FET Probe, 900MHz ............. .. . .... $275 
HP 53006, 5308A, 75MHz Timer Counter .... . ...... .. $200 Tek P6202, FET Probe, SOOMHz with Power Supply ..... $300 
HP 5334A, 100MHz Universal Counter, HPIB . ... . .... $1,500 Tek P6451 , Data Acquisition Probe ... ...... . ......... $50 
HP 5340A, Frequency Counter, LEOS & HPIB, 18GHz .. $1,000 Tek PS 501-1 , Power Supply Q-20V, 
HP 54200A, Oig~ Storage Scope, TMSOO Modular Sys ........................... $150 

Dual Trace, 200/MG/S .. . .... .. ............ .. . . $1800 Tek PS503A, Dual Tracking Power Supply, TMSOO .. . .... $200 
HP 59301A, ASCII to Parallel Converter .. . ........ ... . $50 Tek 53, Sampling Head .......................... $100 
HP 6201B, DC Power Supply o-20 Volts . .... . . . .. .. ... $50 Tek S3A, Sampling Head ......................... $150 
HP 70158, XV Recorder .......................... $200 Tek 55, Sampling Head .... . ..................... $100 
HP 741B, DC Voltage Standard/Dill Volt Mtr ............ $200 Tek SG-502, Sig. Gen. 5Hz-50KHz TMSOO Sys. . . . . . . . . $200 
HP 745A, AC Calibrator .1mV-110V 10Hz-110KHz ...... $350 TekTM503, Mainframe 3 Slot, TMSOO ... .. ....... .... $100 
HP n9D, Directional Coupler, 1.7-12.4 GHz .... . ...... $200 Tek TM506, Mainframe Power Supply, TM500, 6 Slot .... $100 
HP 8018A, Serial Data Generator ................... $300 Tek TR-503, Tracking Gen. 1-1800MHz for 492, 4, 6 .... $1,000 
HP 8405A, Vec1orVoltmtr with Aces ......... 00 ...... $400 Un~ Air 1240, Photo Transducer .................. $100 
HP 84106, Network Analyzer ............•. . .. . .... $200 Vu-Data 5110, Semiconductor Tester, IIVout C.rcurt, 
HP 8412A, Phase Magnitude Display ................ $200 Unused ..... .... ......... .. ................. $400 
HP 8443A, Tracking Gen., 100K-110MHz LED Display ... $400 Wavetek 1002, Sweep/Sig. Gen. Q-SOOMHz With Mart<ers . $250 
HP 8444A/059. Tracking Generator ..... $1,000 Wavetek 114, Sweep/Trigger VCG .............. • . . . $100 
HP 8445B, Spectrum Anyz., Automatic Pre-Selec1or ..... $400 Wavetek 144, HF Sweep Gen .. 0005Hz/10MHz ......... $200 
HP 8553B, Spectrum Anyz., RF Plug-in, 1KC.110MHz ... $200 Wavetek 145, 20MHz Pulse/Function Generator ........ $300 
HP 8553B/8552B, Specl Anyz. 141T System, Wavetek 154, Programmable Waveform Gen. 

1KC-110MHz ... ....... . .... ....... .... ..... $1,000 .001Hz·10MHz ............................... $350 
HP 8554U8552B, Specl Anyz. 141T System, Wavetek 2001 , Sweep Generator, 1-1400MHz ......... $550 

100KHz-1 .2GHz ..... . •...................... $1,400 Wavetek 3001 , Signal Gen.1-520MHz, AM, FM ........ $600 
HP 8555A/8552B, Spectrum Anyz., 141T System, Wavetek 750, Phase Meter, 10Hz-2MHz, 1mV-340V . .... $150 

.01-18GHz . ......... ....... ......... .... ... $1,600 Wavetek 907, 7-11GHz Signal Generator . .. ....... .. $650 
HP 8557A/180TR, Spectrum Analyzer, .01·350MHz .... $1,000 Zenith ZWL-184-97, Lap Top Computer .............. $200 

PHELPS INSTRUMENTS ,, •• 1 I VlliA I 

2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 WW 
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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 guar­
antee. Great gift for that forgetful some­
one. Literature available. SILENT SAM 
TURN SIGNAL REMINDER, 1627 Basil 
Dr., Columbus, OH 43227. TOLL FREE 
1-800-398-5605. 

~~~~~~~;~ 
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SOLDERONCE BREADBOARDS, unlike 
common solderless breadboards, never 
make bad connections, short component 
leads together, bend (or break) thin leads, 
or reject thick leads. You build them from 
ordinary Radio Shack PC boards and inex­
pensive parts from suppliers like Digi-Key, 
Mouser, and JDR. Write for free details 
and parts/kits offers; send $3.95 for the 
SolderOnce User's Manual, including pat­
terns and parts lists for all breadboards; or 
send $5 .95 for the PAT Prototyping 
System Construction Manual, which shows 
how to construct solid and reliable elec­
tronic prototypes of all kinds, as well as 
build and use SolderOnce Breadboards; or 
send $9.90 for both manuals, and get a 
SolderOnce Demo Nanokit free. All prices 
include shipping; you may return anything 
you decide you don't want for a full refund. 
LIY Systems, Suite 6-02, 2016 Lebanon 
Road, West Mifflin, PA 15122. 

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. 

MINIATURE ~RANSMITTERSI 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. 

NIGHT VISION kits & plans. US MILI­
TARY image intensifiers, lA & more. Send 
$3 for catalog to Nenvis, Inc., PO Box 
1088, Sturbridge, MA 01566. 

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 
demonstrate telephone devices. Kit 
includes high quality circuit board, all elec­
tronics parts, technical manual, $199.95. 
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: DigProd@aol.com 

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! 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. 

KITS. OVER 300 kits from Australia. See 
our web page http://www.hk.super.net/ 
-diykit 

280KV RESONANT INDUCTION COlLI 
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 electri­
cal flame! Special Precautions Required. 
Easy-to-make. Unbelievable coil energizer 
plans $9.95, Science Plan Catalog $1. 
B&L SCIENTIFIC, Box 1 054NVM, Duvall, 
WA 98019. 

PLD PROGRAMMER partial kits start at 
$40. Alta Engineering, 58 Cedar Lane, 
New Hartford, CT 06057-2905, 860-489-
8003 (voice/FAX back) VISA/MG. 

CNC DRILL PRESS conversion plans. 
Convert your floor or bench drill press to 
CNC for under $600 including 3 axis 
motion controller kit. Plans include com­
prehensive manual, numerous photos and 
detail drawings of parts. Plans cover con­
version 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 
S/H with fast service. CAMTRONICS, 
INC., 18230 130th Pl. NE, Bothell, WA 
98011-3118. Call 206-487-0013 after 4pm 
Pacific. 

WIRE WRAP style circuit boards loaded 
with over 200 multi-level machine pin IC 
sockets, more than 100 ICs, some DIP 
headers and DIP relays, GOLD plated 
square post headers, and even a BLUE 
LED. The IC sockets alone are worth more 
than $400. All this for only $89. Findley 
Digital Equipment, 1010 Columbia Ave., 
Lancaster, PA 17603. Please add $7.85 
for shipping. 

MANUALS- SCHEMATICS 
WANTED 

155 
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: SECRET CB Books, 405-447-
5689. 405-360-6817 0 

WANTED: OWNERS manual and 
schematic for Milton Bradley Big Trak. 
Photo Copy also OK, state price. Ernest 
Kemp, 5346 E. 18 Street, Tucson, AZ 
85711. 520-750-0055. 

WANTED: SAMS Photofact CB Radio 
Series books, 405-447-5689, 405-360-
6817. 

WANTED: SERVICE manual and test 
accessories on the Uniden SPU-480K 
UHF handheld transceiver, the Toshiba 
T1000XE computer, and the Microfazer II 
printer interface by Quadram. Will pay for 
manuals or copy costs. 610-853-3916. 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! For late model HP, Tektronix, 
Fluke, Wavetek, ESI test equipment. 
Pepper Systems: 214-353-0257; 214-902-
9511 FAX. 



B & S SALES 
(810) 566-7248 FAX (810) 566-7258 

"Your satisfaction is our main goal" 

COMBINATION: 
SP-PLUS 

10 Price 

$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: 

PGWS 
M-80 
S-BLUE 
TNT 

10 Pc 20 Pc 

$63.00 $57.00 
$63.00 $57.00 
$63.00 $57.00 
$63.00 $57.00 

J-7 
TVT-3G 
MINITVT 

lOPe 

$42.00 
$40.00 
$40.00 

NO MICHIGAN SALES 

20Pc 

$40.00 
$37.00 
$37.00 

SALES REPRESENTATIVES AVAILABLE MONDAY THRU FRIDAY 8:30A.M. EST TO 5:30P.M. EST 
AND SATURDAY 10:00 A.M. TO 4:00P.M. EST. 
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NEW PRODUCTS WANTED 
Established surveillance 
manufacturing company looking 
for ideas and inventions in the 
areas of surveillance, 
countermeasures, and cellular 
analysis (A.M.P.S. , T.A.C.S., 
N.M.T., G.S.M., T.D.M.A., or 
C.D.M.A.). 
We can develop, produce, and 
market on a partnership, profit 
sharing, or on an outright 
purchase basis. 

Tech Support Systems 
1040 Hamilton Court 

Menlo Park, CA 94025 
415-325-6691 • FAX 415-325-6693 

your 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 EGANGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRCILRC 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 

80C31 
8202 
8219 
8253 
8255 
8254 
8284 
82288 

8741 27C040 6116 

8742 27C020 
6264 
62256 

8748H 27C010 628128 

8749H 27C512 -~1·1·111!1. 
8751 27C256 256X9 

87C51 27C128 1MEG X9&3 
li'·fi:UQ;UU.I 1 X36 

28F01 0 8752 27C64 2X32 
28F020 8755 27C32 4X32 

AND MUCH MORE . .. 

WE BUY YOUR EXCESS 
MEMORY AND CIRCUIT BOARDS 

SINACO ELECTRONIC · 818-705-1880 • FAX 818-705-1881 
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3.6 VDC .... 900 MA ..... 2.26 
12 VDC , .. . 100 MA . . ... 1 . 10 
12 VDC ... . 500 MA . .. .. 1.76 
12 VDC .. . , 800 MA .... . 2.10 
14 VAC .. .. 500 MA ..... 1.76 
16 VAC ... . 1.25 A ..... 2 .96 
Min I 000/type - - Call for other 

SIJUI•JJIJS 'l'lll\J)J~ 
PO Box 276, 

Alburg, Vt. 05440 
1: 514-739-9328 

: 51 4-345-8303 - . 
FREE CATALOG! 

ri1i£ g.,{jCtf Lad!J 
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. Box 654 
Wildomar, CA 92595 

WANTED 
SIMMS 

256x9 1x9 1x36 
51 2x36 4x9 2x36 

DRAM 
1x1 256x4 

BEST PRICES PAID 
CALL OR FAX NOW! 
ADD-ON America Corp. 

(BOO) 576-2349 
FAX (410)-987-3258 

LOW COST 
EPROM ERASERS 

Mobil 
Printer 

12VDC 
DateiModel 
APP-M20 5" X 2.75" X 9" 

Here it is! Brand new factory boxed, 
20 column mobile orjater. 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 3.50S&Hperorder 

(909) 678-0943 
Fax: (909) 678-0065 

General Device Instruments 408· 241·7376 
Fax 241-6375 BBS 983-12341nternet ICDEVICE ix.netcom.com 

*BUYING LARGE QUANTITIES* 
$$BEST PRICES AVAILABLE$$ 
SCIENTIFIC TOCOM JERROLD ATLANTA (GENUINE UNMODIFIED) (GENUINE UNMODIFIED) 

8536 THRU 8600 T~~U DPBB212 
5507 THRU 

DPV7, 
ZENITH PIONEER DPBB7, 

1600 THRU 1622 5135 THRU 6300 CFTs 

Midwest•s Largest Cable Brokers 
(We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(2"19) 935-4'128 

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 

NEW BOARDMAKER 
SCHEMATIC and PCB CAD 
For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output 

Advanced - $395 
Accepts netlisls 
Design rule checking 

Board Capture - $395 
Fu ll feature schemat ic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

fAlHIO 
~OMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

Visa & MasterCard Accepted 

SPY ON THE EARTH 
See live on 

your PC 
what 

satellites in 
orbit see 

Capture live brealhtakilg images of the Earth lor 
fun or profit. Zoom in up to 20X. Send $39 check 
or M.O. ($45 air, $50 overseas) for our fantastic 
SpySa~ 8 diskette set of copyrighted programs 
(IBM type) that does satellite tracking, image 
acquisition, image processing, 3-D projections 
and more. Direct reception from the satellites 
guaranteed worldwide without a satellite dish. 
Schematics included for interface. For FREE 
information and demo programs log-on to our 
bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 
Dept. N, 196-23 Jamaica Ave. 

Hollis, NY 11423 Tel. 718-468-2720 

• WE PURCHASE EXCESS INVENTORY 

USA: 80()-8 UGHTS • Local: 714-452.0900 
FAX (24 Hours): BOD-255-3141 

: ..... 7SUNM~ -------
LiGHTING INC 

1 Whatney, Irvine, CA 92718·2806 
P.O. Box 50370, Irvine, CA 9261~·0370 



UNIVERSAL SOFTWARE 
KEY EMULATOR 

-

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 COPYF'. ~~ 

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. 
1W1P1 A.R.C., P.O. Box 802-G16 r.iiiiiiiiJ 
~ Carlisle, MA 01741 ~ 

Call: 508-371-0512 Fax: 508-371-7129 

Convert RS-232 to RS-485 
or TTL/CMOS lor Only 549.00 .. _., .. .. --.. ... , .. 

I .MFA;,\-BPS. t.U 
.............. x • .,,. :12_. .. __ ___ 

....... •ido :u ;u.prr 

·--~~ .... -..-..--U'.B ........... 
COMMUNICATIONS CONVERTER 

• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• RS-485/RS-422 REMOTE 110 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 

ACQUISITION AND CONTROL SYSTEM 

U.l<:. S.liiTII 
(513) 874-4796 

4311 TYLERSVILLE RD • HAMILTON OHIO 45011 
fAX 15131874 1236 

Robot Explorer™ 
The Robot ExplorerTM 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. rev1ew 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! 
MCIV"Isa 1 (800)GO·ROBOT 1(800)467-o268 

POB 458, Pc<erborough Nil 03458 603.924.6079 
$14.95 Nor<h America $29.95 World-Wide 

CCTV SPECIALS 
P~r~asontc 
WV-BPI 14 • I/3' CCD Camera 

• 01 UK · CSI'I'IOI.rt ·380 ~nes·ac 
• Lenses 39 & • 24vac xrnv- 10 

Digital V"Hioo Motion Deloctor 
.......... VMO.LCI 

~ 
• lndoo</0\.f-. 12>dc '419 
• tJse '~jilt\ eny 'lldto Ca'T\81'8 

• ~arm Buzz• & Cortrol R-.y 
• User-V1nlble o.tecbon Wln!loW 

CHINON Alivlnetd Toehno/ogy V-
CX-060 • t/3'PC Board Camera Olgtal Quad DISplay< 

tHE['· j· ,•I 
1169 : il::-e•n""'""'' from 

: ~~· v~!"'lti:'-c . t26• Sq : =~:::= '379 

.DETECTION 
~DYNAMICS 

Panasonte Co'of Cwneras 

=oS:~~~:'$}Qf&• up 

OEM & De•t;;'DI~nts 

4700 Loyola Lane. Su1te I 19 Aust1n , Texas78723 
(512) 34!>-8401 • FAX 926-0940 

CCTV CATALOG U .OO ·REFUND W/PURCHASE 

fo':¥xf!iz~!~E ¢ ~ ro~J 
Value of Your Oscilloscope! 

8 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 /;VI/ 
INC. /~ 

41 Enterprise Drive • Ann Arbor, Ml48103 
Phone: (313) 769-7540 • Fax: (313) 769-7242 

27C256 
27C512 
2732A 

27C128 
27C64 
2716 
270B 

2764A 
8749H 

8748H 
8741 
8742 

B7C51 
B751 
8752 
8755 

27C040 
27C020 

28F010 
28F020 
28F040 

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 

GODs OK. California residents add tax. 
Sorry, no credit cards 

(All they "do" is increase the prices ... ) 

FREE 32 page 
special equipment catalog! 

VIKING INTERNATIONAL SIN:E 1971 
150 Executive Pail< Blvd.I4SOO-N • San Francisco, CA 94134 

Phone: (415) 468-2066 • Fax: (415) 468-2067 

TOGGLE SWITCHES AT WHOLESALE PRICES 
NEW SWITCHES -125V OR 1/2 RATING AT 250V 

FULL SIZE TOGGLE SW. 1/2' Dla. Price 
Modi Conl Ral. Lead 100-1000 
5125 6o\/125V 6' w,. .77 .67 
51211 4A/125V 5oldol .57 .47 
5126 5A/125V 5oldol 77 .67 
5127 HW125V Solder! 1.17 1.06 

()ll.()fF.QN 5MSN Screw 
MINIATURE TOGGLE SWrrCHES 1/4' Dia. 

SPST 5131 6AI125V 5oldol .57 .47 
SPOT S132 6AJ12SV 5oldol .61 .51 
SPOT/ S129 6AI12SV 5oldol n .67 

lolOM.()ff-M()I,( 3M5lW 5oldol 
SPOT/ S134 6N125V 5oldol .77 .67 

()N.()IHlN W25rN 5oldol 
DPOT S133 6A/125V 5oldol .77 67 
DPOT/ 5135 6o\/125V 5oldol .91 82 

ON.QFF.()N 'JMYJV 5oldol 
DPDT/ 5130 6o\/125V 5oldol .91 .82 

MOM.QFF·MOM 'JM.':IN 5oldol 
BlodiPIIotl< Booll For-S-20Mt.OO 

SUB-MINIATURE TOGGLE SWITCHES 1/8' Dla. 
5136 3.1/125V 5oldol .82 

DPOT 5137 3A/125V Soldo< .92 
MOMENTARY PUSHBUTTON SWITCHES 1/4' 

6264 
62256 
2016 
6116 

628128 
IS61C256 

'PMe:t•iMd 
8254 
8255 

BOC31 
8202 
80386 
80486 
68705 

PENTIUM 

1 •'dMM 
44256 

1MEGX1 
THIS IS PART OF OUR LARGE INVENTORIES- MUCH MORE PARTS IN STOCK. 
CALL US FOR ALL REQUIREMENTS YOU HAVE. ALL PARTS ARE GUARANTEED. 

-=..-::::. 
TEL: (818) 774-9444 FAX: (818) 774-0822 

WE BUY YOUR EXCESS INVENTORY 
MEMORY, EPROMs, & MUCH MORE ON OR OFF BOARDS. 

CONTROL • MEASURE • INPUT 
MODEL 4o-$99 
• RS-232 Interlace 
• 28 lines digital I/O 

.. 
, ..... .., 

• Eight analog inputs 
· PWM output \Wil~l.~ ""';'~ 

~·q 1:. ~d c.~ ta:: :_~ 

· Three stepper ports 

MODEL 1 Oo-$279 
• I 2-bit I OOKHz A/0 • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, /NO. 
846 SEVENTEENTH ST., INDUSTRIAL PARK 

PRAIRIE DU SAC, WI 53578 
TEL: (608) 64:HI599 • FAX: (608) 643-6754 

p~~~~!:!E i ''!!H!ET I 
Professional PCB Layouts Quollty PCB's 

I 1 . loHrPrint 1. loserf>rint I 
2. Iron-On 2. Iron-On 
3. P .. l-011 3. Sook-011 wl Wa:.r 
4. Etch 4. Etch 

Adds on Extra Lo~er of Transfers Loser Printer 

I 
Aeslst for Super Fine or Copier Toner os 

Lines on Std Clod Bds Resist to Std Qed Bds 
20ShS30140ShS5011 OOShS 100 Blue/Wet (No Mix) 

Semple Pock 5 Shts Blue + 5 Shts Wet SI?O 
VISAIMC/PO/CK/MO $4 S&H -- 2nd Dey Moll 

T~ehniks Inc. P.O. Box 463 Ringoes NJ 08551 
(908) 788-8249 

1 00% Mone~t~ Sock Guoronteei-Oeoler Inquiries Invited J 

TRUE TAMPER-PROOF 

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 
JERROLD Starcom Bit _ .. $19.95 
PIONEER (Oval) Bit . _ .... $23.95 
OAK Sigma (Oval) Bit . ___ . $23.95 

• • • Security Screws Available • • • 

UUREM.02-01 Basic Sys<em includes, 8-bit ISA $19 5 
Host Interface Card, Desktop Unit, 2M-BYTE 
Memory card with 256K-bytes on board, 8 & 16 save SBO 
bit ROM Adapters, software. 

UUREM-Q8-Q1 Enhanced System includes; same $49 5 
as above but with 8M-BYrE Memory Card w1th 
1M-byte on board. salle SUXJ 

CALL 408-946-8710 £!); 
FAX 408·734·3323 E·ma11 ab1usa @• aol com 

EQUIPMENT FOR SALE 
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 fax 
number ready. B) Dial 1-800-547-4636. C) 
Request above Extension Numbers. 

DEXIS CORPORATION 
(612) 944-7670 FAX (612) 942·9712 

9749 HAMIL TON ROAD 
EDEN PRARIE, MN 55344 

.•. .. 

PIC Users Forget The 9V Batteries ! ! ! 
'SMT-SIP' Modular Development Board. 
Use with BS1-IC from PARALLAX, Inc. 

FEATURES: 
• Power Indicator L.E.D. & Reset Switch 
• PCB Dimensions: 1 inch x 2.9 inches 
• +5V, 1 Amp Voltage Regulator 
• 14-Pin Socket for the BS 1-IC 
• 2.5 mm DC Power Jack 
• 12-Pin 1/0 Connector for plug-in boards 
• 5-Pin Serial LCD Connector 
• 3-Pin PC programming connector 
• 5-Pin 1/0 Connector with RS-232 9-pin 

O-shell Serial Receive plug-in Module 
• Four 125 mil Mounting Holes 

[Power Adapter NOT Included] 
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RESOURCE BIN 
And "a little" because of repairs. 
Thus, individual cells do not a 

solar system make. 
The third key problem is set by 

the economic break even limit. If 
someone gave you all the five per­
cent efficient solar cells in the world, 
there is no way you could generate 
useful (11 0 VAC at 10 cents per 
KWH) electricity using them. Your 
costs of structure, land, AC conver­
sion , labor, maintenance, and 
(above all) the time value of the 
money involved guarantees a net 
loss. 

Solar and Alternate 
Energy Resources 

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 
readers. This is the place you go for 
instant tech answers. Among the 
many files in our library, you will find 
complete reprints for all the 
Resource Bin columns. 

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. 

Solar Energy Today 

I guess we are long overdue for 
an update on solar and alternate 
energy. Certain recent develop­
ments (such as passive solar, con­
struction alternates, and control 
films) are really coming along just 
fine. Others (like solar hot water) are 
more or less cost-effective in some 
regions, some of the time. But the 
big one- off-grid solar electricity­
still has serious problems. 

Ferinstance, the largest solar 
power plant in the world shut down 
a few years ago. All of their panels 
are now getting retailed to the hobby 
market. Today, there is much more 
money to be made in selling surplus 
junk than there ever was in solar 
electricity. 

Now, out here on any hot 
Arizona afternoon, there 's up to 
1,200 watts per meter of peak 
incoming solar energy. Given an 
efficient enough converter, an aver­
age house roof could produce 
$45,000.00 worth of electricity a 
year. Around 30 times what is nor­
mally used by the folks living inside. 

But efficient converters do not 
exist. And any solar rooftop system 
122 January 1996/ Nuts & Volts Magazme 

whose amortized yearly cost is 
$45,000.01 can end up less than 
useless. 

The first key problem is that sili­
con solar cells only respond well to 
one particular frequency of light. 
The light energy is proportional to 
wavelength. Longer wavelengths do 
not generate electricity and are thus 
wasted as low grade heat. And all 
the "spare change" excess energy 
from any shorter than needed wave­
length also burns up as useless 
heat. Thus, your best possible theo­
retical efficiency of a silicon cell is 
only 28 percent. 

The second thing that rea lly 
gets to you is what I call the nickel 
and dime effect. Start with a less 
than perfect solar cell, losing "a lit­
tle." Production yields often lose "a 
little" more, giving less than expect­
ed results. 

You'll lose "a little" if your cells 
are made from amorphous silicon 
rather than single crystals. And then 
lose "a little" because of your anti­
reflection coating. You lose "a little" 

NEXT MONTH: 

I have posted some interesting 
new solar conversion alternatives as 
my files HACK46.PDF and 
HACK53.PDF. 

One uses direct conversion 
"crystal set" or "antennaifier" tech­
niques. The other is a dye-based 
solar conversion whose key ingredi­
ents are white paint covered by a 
thin magic dye layer. 

Now, I have personally done 
solar research. And am developing 
closely with several others in the 
field . My magic sinewaves should 
significantly improve the cost and 
the efficiency of solar inverters. 

But going off starry-eyed in a 
"save the world" mode simply will 
not hack it. Never did and never will. 

Here, as I see it, are the key 
realities of solar power today . .. 

(1) Solar is a rather diffuse ener­
gy resource. It is extremely difficult 
to efficiently gather and convert into 
any useful final electrical power 
form. 

(2) You can now buy an awful 
lot of electricity for a mere 1 0 
cents off of your local power 
company. 

Don looks at the very 
fundamentals of nutting 
and volting. 

{3) Solar success takes 
bunches of long term effort 
and continuous hard work. 
Frustration is guaranteed. 

because the cell wires shade them­
selves. 

You'll lose "a little" because of 
your protecting glass. You'll lose "a 
little" because the cells don't fully 
cover the expected area. You lose 
"a little" as the cells age. You lose "a 
little" because of tracking losses. 

You'll lose "a little" in your sys­
tem wiring. You lose "a little" in the 
series protection diodes. You'll lose 
"a little" because the AC power con­
verter costs money and is not 1 00 
percent efficient. You lose "a little" 
because any storage batteries also 
cost money, and are not anywhere 
near totally efficient. 

You'll lose "a little" because, if 
you have a utility buyback arrange­
ment, they sell you electricity retail, 
but buy it from you wholesale. 

You'll lose "a little" because of 
your time and bureaucratic zoning 
hassles. 

(4) Any effort that does not build 
upon the existing resource base and 
the already done research is 
doomed to failure. Fer sure. 

(5) The "nickel and dime effect" 
will eat you alive. Every time. 

{6) Alternate energy projects 
must include a total economic effi­
ciency analysis. Including time to 
break even and the net return on 
investment. Plus fully take into 
account all subsidies, both obvious 
and hidden. 

Nonetheless, I strongly encour­
age you to go out and explore solar 
and other energy options on your 
own. 

Let's look at some great places 
to get you started . . . 

from 

NCfiSTER 
ACTIVE FILTER COOKBOOK 

The sixteenth (I) 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 Dan'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 TIL 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 . . . . . . . . . . . $24.50 
Hardware Hacker II, Ill or IV . . . . . . . . $24.50 
Micro Cookbook I . .. ....... . ...... $19.50 
PostScript Beginner Stuff . . . . . . . • . . . $29.50 
PostScript Show and Tell .. . .... .. .. $29.50 
Intra to PostScript Video . . . . . . . . . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $32.50 
PostScript Tutorial/Cookbook ....... $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 
PostScript Insider Secrets . . . . . . . . . . FREE 
Hacking Insider 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 two volume 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 Dan'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 goodies. 
The downloading cost on a typical Gunu file is 21 
cents . Modem access: Dial (800) 638-8369. On 
prompt, JOINGENIE, then DMD524 on key. 

FREE VOICE HELPLINE VISA/MC 

SYHEitGETICS 
Box 809-NV 

Thatcher. fiZ 85552 
(520) 428-4073 

Write In 170 on Reader Service Card. 



Home Power 

Richard and Karen Perez pub­
lish Home Power magazine. Off grid 
and off line in rural Oregon. This is 
by far your first and foremost 
resource for low-end, shirtsleeves 
"them that's doing" info. Besides 
solar, they are into wind and small 
scale hydro. Plus electric cars, 
lifestyles, insulation, the electronic 
fundamentals, lower priced home 
construction, and much more. 

There are several other solar 
and alternate mags. Home Energy 
is mostly on how to insulate trailers. 
It's more of an industry trade journal 
than an end user publication. The 
original Muddle Earth News has 
long since yuppified. Its solar stuff 
now seems in the same league as 
Popular Science. Both seem useful, 
but big bucks, yuppy-oriented, and 
ad driven. 

Much of the original mother 
crew have set out on their own, pub­
lishing a fine Backwoods Home 
magazine. Still in the spirit of the 
original. 

Backwoods Cabin is one imita­
tor. 

My most preferred ongoing 
"access to tools" resource of all time 
still is the quarterly Whole Earth 
Review, who've recently published 
their Whole Earth Millenium 
Catalog. 

One good source for many list­
ings of those labor-of-love alternate 
energy newsletters is Factsheet 
Five. Another "must have" favorite of 
mine. 

Solar II CD 

The Home Power folks have 
also just published a new Solar II 
CD. This one is a large collection of 
highly useful solar energy 
resources. Acrobat files, color, and 

AEEE~Boob EPRIJoumal 
PO Box 1 POBox10412 
Ulbum GA 30226 Palo Alto CA 94303 
(404) 925-9558 (415) 855-2000 

Am Wind E~ Ann Gale Research 
122 C Street N 4th Fi 835 Penobscot Blvd 
Wash~on DC 20001 Detroit Mi 48226 
(202) -2500 (313) 961-2242 

Backwoods Home GEnie 
1257 Siski~ou Blvd Ste 213 401 N Washl~n St 
Ashland 0 97520 Rockville MD 50 
(503) 488-2053 (800) 638-9636 

Black Range Films HomaE= Star R12 Box 119 2124 Kitt St 1195 
Ki~ton NM 88042 Berkeley CA 94704 
(50 ) 895-5652 (510) 524-5405 

Colorado Solar Aaan Home Power 
1617 Cole Blvd POBox520 
Golden CO 80401 Ashland OR 97520 
(303)231-7673 (916) 475-3179 

Dl~lnformatlon Svca HV ACIContractor 
3480 illvlew Ave 1350 E Touhl Ave 
Palo Alto CA 94304 Des Plaines 60018 
(415) 858-2700 (708} 635-8800 

em.rra Group Inti Solar Soc USA 
286 State Route 65 2400 Central Avenue G-1 
Rival' Falls WI 54022 Boulder CO 80301 
(715) 425-9798 (303) 443-3212 

RESOURCE BIN 
sound. Cost is around $29.00. 

Don't miss this one. It has to be 
the most outstanding product in 
alternate energy research today. 

World Renewable 
Energy Directory 

This one appears to be the stan­
dard industry reference. The full title 
is The World Directory of 
Renewable Energy Suppliers and 
Services 1995. This is a European 
publication from James and James 
Science. ISBN is 1-873936-40-0. I 
do not know the price. It is free to at 
least some industry insiders. 

Included are 6,000+ suppliers 
from 100 countries. Plus hundreds 
of solar organizations worldwide. 

The topics covered include gen­
eral articles, biomass, rational ener­
gy use, energy storage, geothermal, 
hydro and wave, instrumentation , 
photovoltaics, solar thermal, and 
wind power. 

Real Goods 

The highest profile retail direct 
mail supplier of alternate energy 
products does appear to be Real 
Goods. They do have everything 
from solar panels to efficient lights, 
to books to control films, to warm 
clothes. All in their free catalog. The 
catalog also includes lots of solar 
reference information and other tips 
and techniques. 

Speaking of efficient lighting, 
I've just posted a fundamental 
review of lighting efficiency tradeoffs 
as my file MUSE95.PDF to GEnie 
PSRT. 

Solar Energy 

The leading scholarly publica­
tion is Solar Energy. It's British and 
"a little" expensive at $1,200.00 per 

James & James Science OakRI~ULib 
Waterside House POBox 
47 Kentish Town Road Oak A~ TN 37831 
London NW1 8NZ. UK (615) 57 8152 

Mother Earth News Office of Ene~ 
POBox70 USIO Room SA-18 
Hendersonville NC 28793 Washi~on DC 20523 
(704) 693.0211 (703) 8 5-4047 

NASA Tech Briefs Oregon Solar Assn 
41 E 42nd St #921 7637 SW 33rd Avenue 
New York NY 10017 Portland OR 97219 
(212) 490-3999 (503) 244-7699 

Natl Renewable E~ 
40912th St. SW Ste 10 

Penn~Jvanla Solar Assn 
5919 ulaskl Avenue 

Washington DC 20024 Philadelphia PA 
(202) 651-7500 (505) 244-7699 

Nature Po~ular Science 
65 Bleecker St 2 arkAve 
New York NY 10012 New York NY 10016 
(212) 4n-9628 (212) 779-5000 

Northeast Solar Asan Power Englnewlng 
50 Miles Street 1250 S Grove Ave #302 
Greenfield MA 01301 Barri~ IL 60010 
(413) n4-6051 (708) -2450 

NM Solar E~ Alan Real~ 
2021 Zearing 966 Mazzoni St 
Albuquerque NM 87104 Ukiah CA 95482 
(505) 243-3212 (800) 762·7325 

year. As the official journal for that 
International Solar Energy Society. 

Subscriptions are much cheaper 
if you are a society member. 

This is the place to go for first 
rate technical research. A larger 
technical library should stock these. 
My favorite journal for theoretical 
energy fundamentals is Science. 
Their Dec. 1, '95 issue shows what 
may end up a major breakthrough in 
fuel cells. On page 1440. 

Nature is another superb scien­
tific journal on energy fundamentals. 

Both Power Engineering and 
World Cogeneration are trade jour­
nals. Both are free to qualified sub­
scribers. 

Another free trade journal I have 
found to provide useful solar stuff is 
HVAC News. An oversized shopper 
for air conditioning contractors. 

Solar Today is the "gee whiz" 
solar publication from the American 
Solar Energy Society. Sorry, but I 
feel that, at best, this one is second 
rate. 

The free NASA Tech Briefs also 
has some government solar stuff in 
it. The overwhelming majority of its 
content seems to me to "just barely" 
miss. 

With the exception of Sandia 
Labs who do offer outstanding solar 
design services, much of govern­
ment solar power has ended up less 
than stellar. A largely counterpro­
ductive waste. 

At least out here in California 
and Arizona, an alarming fraction of 
all those outrageous solar subsidies 
from a decade back were simply 
gobbled gone by boiler shops and 
fast buck artists as investment 
scams. 

One federal demonstration 
school solar cooling project in the 
southeast found it worked "a little" 
better if you added a five-ton evapo­
rative cooler to the output. But then 

Rock)' Mountain Institute SolarJac:k 
1739 Snowmass Creek Rd. 325 East Main St 
Snowmass CO 81654 Safford AZ 85546 
(970) 927-3851 (520} 428-1092 

Sandia National Labs 
POBox5800 
Albuquerque NM 87185 
(505) 844-5678 

Sclence/AAAS 
1333 H St NW 
Washington DC 20005 
(202) 3.26-6400 

Solec 
12533 Chadron Avenue 
Hawthome CA 90250 
(310) 970-0Q65 

Texas Solar Assn 
POBox 16469 
Austin TX 78761 
(512) 345-5446 

somebody asked how big an evapo­
rative cooler they would have need­
ed without the feds solar cooling 
involvement. 

The answer: Three tons! Oh 
well. 

Online Resources 

There's bunches of online solar 
and alternate energy resources. 
Many are listed in the Solar II CD. 
You can also use the usual directo­
ries and guides to get a complete 
listing . One good choice is 
yahoo.com 

Let's look at two samples ... 
solstice.crest.org provides an 

older collection of traditional solar 
reports and pubs. Apparently a DOE 
effort, its last update was in 1992. 

umbra.gsfc.nasa.gov/sdac.html 
holds a Solar Data Analysis Center 
data base providing information 
relating to the study of the sun. 
Astronomical stuff like eclipses and 
solar flares. 

By the way, these two have 
been excerpted from the new Gale 
GUide to Internet Databases. One of 
many new printed Internet guides. In 
general, those online guides, CDs, 
and search services have more list­
ings and more current information 
than printed ones. 

I have also posted a long list of 
electrical and electronic Internet 
sites to my GEnie PSRT as 
MUSE94.PDF. And, of course, the 
Dialog Information Service can be 
used to instantly find information on 
any solar or alternate energy topic. 
By way of your nearby library, on 
GEnie, on a CD-ROM, or from the 
other online services. 

Solarjack and Zomeworks 

You will find lots of solar suppli­
ers listed in Home Power magazine 

and on their Solar II CD-ROM. A 
pair I can heartily recommend 
are Jim Allen's Solarjack and 
Steve Baer's Zomeworks. Both 
have been hard workers clearly 
in it for the long haul. 

Solarjack is one of the scant 
few successful tech industries 
here in the Gila Valley. Their 
specialty is ultra high efficiency 
water pumps. All fully solar com­
patible. All made locally 
on fancy CAM production 
machines. Solar Industries Assn 

122 C Street NW 4th FL 
Washington DC 20001 
(202) 383-2600 

US Dept of Energy 
1000 Independence Ave SW 
Washington DC 20585 
(202) 586·1720 

Jim also sells the Solec 
panel modules and similar prod­
ucts. Solar Energy 

660 White Plains Road 
Tarrytown NY 10591 
(914) 524-9200 

Whole Earth Review 
2:7 Gate Five Ad 
Sausalito CA 94965 
(415) 332-1716 

Solar Englneerlng/ASME World Cogeneration 
345 E 47th Street 84-54 118 St 
New York NY 10017 KewGardensNY 11415 
(800) 843--2763 (718) 847.0230 

Solar Today 
2400 Central Ave G1 
Boulder CO 80301 
(303) 433-3130 

Zomewortls 
POBox25805 
Albuquerque NM 87125 
(505) 242-5354 

Jim's first secret to survival 
is to address the "Uh -
Compared to what?" markets 
where solar power is the only 
solution. Locations like Bolivia, 
the Narobi desert, and a few 
remote sites on Arizona Indian 
reservations. 

His second secret is inte-
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grating the components into an 
entire workable system. Pumps get 
fully optimized to panels. While mini­
mizing the nickel and dime effect. 

Zomeworks has been in busi­
ness since solar year one. In fact, 
Steve's labor-of-love Sunspots pub­
lications long ago defined the open­
ing spasms of the alternate energy 
revolution. 

Today, Steve recycles those 
"gold" Carizzo Solar panels. He also 
provides efficient and effective solar 
trackers, energy control systems, 
passive solar products, and new 
Cool-Cell battery coolers for remote 
utility sites. 

EPRI and AEE 

The Electric Power Research 
Institute, or EPRI for short, has all 
sorts of solar and alternate energy 
videotapes and publications. Their 
membership is a tad pricey at a 
quarter mil per year. That's for an 
individual. I didn't ask what their 
family rate was. But most of their 
research materials are offered on a 
cash-and-carry basis. 

They also publish an EPRI 
Journal. 

Most of their research is first 
rate. They are basically a consor­
tium of big electric utilities. Grants 
are issued to study just about any 
and all energy options. Ranging 
from coal, oil, and nuclear on up 
through solar, wind, and conserva­
tion. 

The Association of Energy 
Engineers is a professional trade 
group. They have an outstanding 
bookstore on just about any and all 
energy issues. They also do get 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

160 
RARE EARTH MAGNETS. Very strong! 
Various sizes and shapes. Wide range of 
uses, priced to sell. Call STC at 616-849-
1800. 

,z>tdt~:s:,,,. <-

involved in seminars and industry 
shows. 

Yet another major energy 
resource is the Rocky Mounta in 
Institute run by Amory Lovins . 
Thorough studies about everything 
from economics of home energy 
conservation to new options in 
hybrid electric vehicles. 

Straw Bale Homes 

There's a lot of fresh new inter­
est in straw bale house construction. 
The bales are potentially cheap and 
offer fine insulation qualities. And 
they are more manageable than 
they might first seem . At least 
around here, zoning officials seem 
surprisingly receptive. 

A really superb series of videos 
on straw bale homes gets distrib­
uted by Black Range Films. 
Including guided tours and detailed 
step-by-step and hands-on con­
struction details. 

Be sure to check these vids out. 
The same people do alternate con­
struction seminars and run an out­
standing (and reasonable cost) 
wilderness bed and breakfast lodge. 
Hidden deep in the top secret por­
tion of New Mexico that you can 't 
get to . I'd be happy to meet you 
there most any time. 

Free brochures are offered. Be 
sure to tell Cathy I sent you. 

Magic Sinewaves 

My own in-process contribution 
to solar energy is a brand new tech­
nique called magic sinewaves. 
Compared to older PWM pu lse 
width modulation, the magic 

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 handling. Please send requests to 
Special Economies, 3 Margit Street , 
Wilington, DE 19810. 

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 REPLACE AIL 1Nf, TVr, STEALTH $145.00 
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sinewaves greatly simplify solar 
inverters and make them much 
more efficient. 

Magic sinewave AC power 
inverters can run much cooler, using 
lower cost output transistors and 
more compact heatsinks. Related 
magic sinewaves can work with 
induction motor speed controls and 
electric autos. 

I've got full consulting services 
and co-developer programs avail­
able on these. All the tools are func­
tional and in place. Including source 
code and working chips. If you write, 
E-Mail, or call, I'll be happy to send 
you a free tutorial reprint on magic 
sinewaves. You can also pick this 
one up as file MAGSINT.PDF on my 
Genie PSRT. Or, for scads more 
detail, search the PSRT library by 
using "magic" or "Fourier." Dozens 
of the latest files are offered on this 
billion dollar opportunity. 

This Month's Contest 

For our contest this month, just 
tell me about some solar resource I 
don't already know about. Or tell me 
about some alternate energy story 
you have been involved in. 

Or tell me about most any solar 
or alternate energy online resources 
you happen to have discovered. 

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. 

ANTIQUE GIEGER counter, EV 660 
microphones, like new, LNB line amps, 
600 watt, CB TVI Filter, Rack mount RF 
combiner, 5-400MHz, make offer on above 
misc. Call AL, 712-362-4119, after 4pm 
CDT. 

TUBES, NEW, up to 90% off. SASE, 
Kirby, 298 W. Carmel Dr., Carmel, IN 
46032. 

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 resi­
dents 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. 

$1,000,000 ELECTRONICS Distributor 
Inventory! Industrial and commercial parts. 
Semiconductors, receiving tubes, loads of 
connectors, and much more. Call/Fax for 
immediate quotes. C&H Distributing, 215 
S. George St., York, PA 17403. Phone 
717-843-7881/Fax 717·843-3875. 

To be fair to everyone, all 
entries must be printed and mailed. 

Acrobat quality reprints of all my 
Nuts & Volts columns are available 
on GEnie PSRT. This particular one 
is called NUTS48 .PDF. Another 
alternate energy resource summary 
appears as my HACK28.PDF file. 

A reminder: I have just bought 
an entire community college elec­
tronics department at auction. So I 
have got some great surplus buys. 
Especially Tek logic analyzers. You 
could write, call, or E-Mail for 
a free catalog. Or grab it as SURP­
CAT1.PDF. 

Let's hear from you. NV 

Microe;pmputer P!Qf!BBf sn.d 
gur~ ·pon tsncct.~ltJ. ..~ 

author of33 books and· co 
tech attfcle$: Don maintains his no. 
charge tech helpline found 41' (820J · 
428-4073, bfBictes offerjng aH of hi& 
own books, tllprints, an,(l.~II,·QthiB 
consultlltfl • $6tv{ces. H;' al$ifiJss ·a 
free catfjlog full of his re$0urc' 
secrets walt1ng for you, Your ~>Nt• 
calling times are 8-5 on weekdaY$, 
Mountain standard Time. 

Don is naw the sysop qf GEJ)I, 
PSRT. whe«~s special Resourct1 
Bin topic has been res(ftNed tor 
Nuts & Volts readers. For modern 
access: (8()()) 638-8369. · · · 

When prompted, en,ter JO,ft.J .. 
GENIE. Wlren asked fof',pn of(tr 
code, 811tetPMD524. 

You ca:n also rea.qh ·at 
Synergetics, Box 809, Thatchef. AZ 
85552. Or send any mi)SSages to 
his lntemel addre$$ ot dif0 . % 

SYNERGf¥1C$@GENI~.COM 
,~.; 

DID YOU KNOW that old personal com­
puters, 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 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. MDM Radio, Ltd., 
7112 W. Roosevelt Rd., Oak Park, IL 
60304. Tel. 708-848-4210. 

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. 
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THEKOPYCAT 

• 

KCFf CAT - $r,95 

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 ESN READER 

ESN READER - $995 
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The portable ESN/MIN reader stores up to 10 pairs 1 
at a time. Scans both A & 8 channels, is handheld, I 
and battery operated. Also available- unit that : 
provides pin codes. 1 

; 954-97 4-6161 S & N CELLULAR 954-97 4-6161 I 
I 
I I 934 UNIVERSITY DRIVE #152 

I CORAL SPRINGS, FL 33071 I 

I SOLD TO QUALIFIED BUYERS ONLY! I 

~---·············································-~ 
CHARGE SEALED GELLED BATTERIES 
from low tech chargers with safety. 
Adapter provides adjustable voltage for 12, 
24, or 36 volt systems at currents to 30 
amperes for fork lifts, golf carts, scrubbers, 
etc. Call, write or fax SOLMATE® Solar 
Products, 11648 Manor Road, Glen Arm, 
MD 21057.410-661-9880. 

TEFLON WIRE: Silver plated various and 
tracer colors from 10 AWG thru 22 AWG 
great prices. Inquire : Apex, Jr., 3045 
Orange, La Crescenta, CA. 818-248-0416, 
voice. 818-248-0490, Fax. 

WATER-DETECTING ALARM. Any house 
needs at least one water detector to warn 
of unwanted water. Sewer backup, sump­
pump malfunction, burst washing machine 
hose and water heater failure are some of 
the situations that call for a water detector. 
CED offers the WD-11 0 which plugs direct­
ly into any power outlet and produces a 
very loud beeping sound whenever water 
touches its sensor. The price of the alarm 
is $69.95 plus $3 S/H. VA residents, add 
4.5% tax. Send check or money order to 
CEO, 4209 Evergreen Lane, Annandale, 
VA 22003. Money back guarantee. Phone: 
703-354-2545. 

HIGH QUALITY TOOLS AND STAIN­
LESS STEEL HARDWARE. European 
and American, electronic soldering sta­
tions, screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers, and more! Free catalog. 
Robert Mink Import-Export, Box 6437V, 
Fair Haven, NJ 07704. Telephone or FAX 
908-758-8388. 

TUBES PULLED FROM SURPLUS EQUIP­
MENT. Large supply available at very low 
prices. Call or write for our inventory list. I SA, 
PO Box 6955, Laguna Niguel, CA 92607. 
714-488-0010, Fax 714-488-0299. 

IRON MC2 controlled micropositioning 
device for chip inspection with ceo video­
scope cam & lense & software controller 
ex. cond. $1,000. Rick 617-933-0827. 

FOR SALE: KLM 10-30MHz 7el log peri­
odic, cost $1 ,000, sell $500 or trade? 
John, 2175 Wagner Dr., Caro, Ml 48723. 
517-673-4312. WA8CKT. 

TUBES, NEW , unused. Send sel f­
addressed, stamped envelope for list. Fala 
Electronics, Box 1376-3, Milwaukee, WI 
53201 . 

FOR SALE: AT&T/Western Electric-ITT 
telephone parts and accessories 1 A2 com­
mon equipment, $25 single line desk, six 
button ( #2565-2851) 1 0-20 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. 

OFFER A-KSU-LESS business phone 
system with plenty cordless phone big dis­
count. Remote control answering system. 
Home telephones, etc. Alex Mastin (Ents.), 
1107 8th Street NE, Canton, OH 44704. 

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

Write In 130 on Reader Service Card. 

BUYING GENUINE UNMODIFIED 
TOCOM, SCIENTIFIC ATLANTA 8536s, 
8550s, 8580s, 8590s, and 8600s. JER­
ROLD DPV and DPBB. PIONEERS, all, 
and Zeniths, all. Any quantity. Top $$$ 
paid . Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

NICADS 125 AH SAFT HIP-14, test as 
good as new, 10 cells (12V) put out 
1180W usable power, will ship anywhere, 
$275. Strong's, 25 Pine St., Ellsworth, ME 
04605. 207-667-7020. 
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Your choice has got to be ... 
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 . Components by the foot assorted, 
$1/1 0' 500 pts, 4" x 10": carrrv speaker 
$2, $10/6; 2 speed sw. motor/lamp control 
$1/2, 12/$5; Mallory Sonalert SC628 
$3.50, $16/5; security keylock switch, w/2 
keys $3/2; cable box's Oak L30 or Oak 
G26 $3, $10/4. Mix or match, all working 
units. 9" Sony TVs hospital surplus req's 
mod'ts w/data $15. 6 x 9 TV speakers $1 , 
$5/6; right angle F connector M to F screw 
on $1/2, $5/12; 14550 UART $2. Our 32nd 
year. Caii/SASE catalog. BNFE, 119 
Foster St. , Peabody, MA 01960, T 508-
532-2323, F 508-532-1040. 

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, TT180, 181. $349. 

NEC. P7. $349. 
MITSUBISHI DIAMONDTEL. 20x, 22x, 99x. $349. 

PROTECT PC/FAX from over/under line 
voltage, see "Electronics Now" article Sep. 
'95. Electronic design, prototyping, screen 
printing, programming. Free brochure. TDL 
Electronics, PO Box 2015, Las Cruces, 
NM 88004. 505-382-8175, FAX 505-382-
8810. 

PANASONIC. HH 700, 900, EBH40. $149. 
PANASONIC. HH 600, HP600. $99. RADIO SHACK catalog merchandise, all 

working condition, save 50-60% from 
catalog 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-
657-3119. Write: MEM Electronics, 3119 
Burn Brae Drive, Dresher, PA 19025. 

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 

ANTI-STATIC BAGS. 10 cases 
(1000/case in packages of 100) 3M #2100 
1 0" x 12" shield bags. Let's deal. After 8pm 
Central. Joe, 214-530-0077. 

M.F.M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 

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. 

Prices do not include shipping. 
"For Information Purposes Only" 

Write In 169 on Reader Service Card. 
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COMPUTER PARTS 
p#J& CD- I 

1Mx9-70 (3/9-<:hip) SIMM................ . ... 534135 
PROCESSORS-, 

4Mx9-70 SIMM............... . ................ 5135 386DX-331NTEL.. ........................................ $29.00 
1Mx32136-70 72-pin SIMM(4MB) .... ........... 51191145 486SX-251NTEL ............................................. S40.00 
2Mx32136-70 72-pin SIMM (8MB) .............. 52351275 486DX2-£6 INTEL.......... . ...... $99 00 
4Mx32136-70 72-pin SIMM (16MB) .......... .. 54491499 486DX4-100 AMD 3v ................................. S89.00 
256Kx4-70 DIP DRAM .................................. 55.25 PENTIUM 60190 ........................................ $2251295 
1Mx1-70/80 DIP DRAM ... .............................. $4.90 80287-12 ..... ................................................... $19.00 
1Mx4 DIPIZlP DRAM ....... ............................ $25.00 6B040RC25 .... .................................. ....... $150.00 
256Kx8-60VIDEOSOJDRAM .. ....................... S16.50 68882RC33 ................................................ $45.00 
256Kx16-70 VIDEO Zl P .. (2CASI2WE) ...... S25129.00 
256Kx16-70 VIDEO SOJ .. (2CAS/2WE) ...... S25129.00 MISC. I 

CACHE SRAM MOTHERBOARD, 256K CACHE, INTU CPU: 
486DX2-66, 4MB RAM ......................... $299.95 

64Kx1-15ns 22-DIP .......................................... $7.95 EPROM PROGRAMMER. ................. .. ....... $139.95 
32Kx8-10 (low Pwr Flat Pack) SRAM .......... $5.50 
16550 40-PIN UART .................................... $10.50 

64Kx4-15ns 24-DIP ........................ .. ................ $8.95 
64Kx4-15ns 28-DIP (OE) ................................... $8.95 
8Kx8-15120ns DIP .................................... $4.2513.90 EPROMS & FLASH: 
32Kx8-15120ns 28-DIP .............................. $4.9514.50 27C256-150NS .......................................... S3.95 
64Kx8-15ns 32-DIP ......................................... $12.95 27C512-150NS ................................. $4.50 
128Kx8-15120ns32-0IP.3mii .................. S19.95122 50 27C010-150NS .......................................... S5.45 
128Kx8-15120ns 32-DIP .4mii .......................... S25129 27C020-150NS .......................................... S7.95 

0 OTHER PARTS AVAILABLE, CALL FOR QUOTE • VOLUME DISCOUNTS OFFERED 
0 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS: COD (CASH), VISAIMC 

0 MINIMUM OROER $20 FREIGHT: $5 MIN. 

LA PAZ ELECTRONICS JNT'L 
P.O. BOX %&I09S, San Diego CA 9%I29 

TEL (soo) S86-4I99 FAX (&I9) S86-I482 
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COMMUNICATIONS 
SYSTEMS 
LABORATORIES 
1-800-529-9483 

Multi-Media Control Systems For Home And Industry. 
Custom Design And Manufacturing. 
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VCS-25 
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VCS-26 Commercial Insertion from Video Tape or Laser Disc. Fully 
automatic, responds to all valid network call tones, has event logging 
capability to support detailed customer billing. S 1595.00. 
VCS-20 Surveillance Camera switcher/sequencer. 8 sources to one out­
put. Adjustable cycle time and source count. $195.00 
VCS-76 Channel Controller. Integrate four VCRs, two Laser Discs, and 
two standby sources for fully automatic 24 hour unattended operation. 
Supports blackout programming requirements. S 2995.00. 
MMCS-11 8x8 VIdeo/Stereo Audio Cross Point Switch. Interconnect 
any of 8 inputs to any or all of 8 outputs. Ideal for interconnecting 
complex systems requiring periodic changes in signal routing. Re­
program easily from front panel keypad or via RS-232 Interface. All 
inputs fully buffered, fully assembledJtested ~ (rack mountable). 
TL-100 Four channel color organ kit. Drives 41ight sources at up to 5al 
Watts each. Makes excellent HOLIDAY Display. $195.00 

To place an order or request detailed cataloa of products and services 
call TOLL FREE 1-800-629-9483. MasterCardNISA accepted. 

Write In 202 on Reader Service Card. 

SOLDERING STATIONS: Weller 
EC2001 ESD perfect $150 as-is $100-$50, 
EC2001 perfect $100, EC2000ESD perfect 
$1 00 as-is $50-25, WTCPN $50,15 watt 
micro pencil stations $60-$100, $240 
hexacon solder station for $45, Ungar sta­
tion $50, Ungar station pencils $50 new 
$25 used, DESOLDERING station: (vacu­
um pump built-in) Pace desolder center 
$250, Ungar 4624 new $400, Ungar 4024 
$250, Ungar 4000 $200, (air powered) 
Ungar 2000 $150, Pace $150, Pace desol­
der pencil $65, Weller desolder pencil $75, 
air powered hot air for surface mount 
$200, thermal wire stripper $25, Lindstrom 
cutter $10, ultrasonic cleaner $100. Ask 
Jim 310-815-9090. 

c 

PC BOARD CARBIDE DRILLS! 1 0 of one 
size: $4.00. 50 of one size: $15.00. Add 
$3 .50 for S&H . Check/MO/COD only. 
Sizes available: .035, .036, .041, .042, 
.043, .045, .046, .047, .049 dia. While sup­
ply lasts. We also sell electronic surplus 
components. Send or call for free flyer. 
Hoffman Industries, 853 Dundee Ave., 
Elgin, IL 60120. Ph: 708-622-8201, Fax: 
708-622-8202. 

HIGH SPEED DIGITAL DISK. Sample 
rate: > 1 OOMS/S. Quantization levels: 8, 10 
or 12 bits. No. of channels: 1, 2 or 4. 
Memory: 16 to 8192MB of D-RAM. Use as 
a systems digitizer or digital 
recorder/reproducer. DR-11 and VME data 
interfaces available. GUI control, runs on 
SUN SPARC or HP computer systems. 
Operating modes are; continuous, burst, or 
time base. Balogh-Schonhofer, Inc., tel: 
513-438-5400, FAX 513-435-8328. 

ANAHEIM WIRE PRODUCTS. DISTRIBU­
TOR OF ELECTRICAL WIRE AND 
CABLE since 1973. Items available from 
our stock: Hook up wire, Automotive pri­
mary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor 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. 

ELECTRONIC SUPERMARKET at sur­
plus prices. 5001 items. Call or write, free 
list, LSASE . Fertik's, 5400 Ella, 
Philadelphia, PA 19120. Ph/Fax 215-455-
2121. Specializing in transformers, minia­
ture toggle switches, wholesale prices. 

SEM ELECTRON microscope, lSI Super-11 
$4,000, will need some work: EAI TR-20 
analog computers sold as a pair $1,300. 
Call305-720-5310, FAX 305-726-0967. 

"AA" NICD Batteries NEW! Prices = 
$1.50 each cell $6.50/six pack, $54/carton 
(60) $475/case (600). NEW chargers $6 
each manufactured for DAK. Under The 
Wire Electronics (UTWE), 235 E. Colorado 
Blvd., Unit 211, Pasadena, CA 91101 or 
call 818-930-1121, fax 818-930-1123. 

PHAZER RADAR/LASER JAMMER 
COMBO. Jams all police radar. No more 
tickets or they're paid for! 3-yr warranty. 
30-day money back guarantee, $197.95 
complete . MO!Visa/MC/COD. Kortesis 
Marketing, Box 460543, Aurora, CO 
80046. 303-548-3995, FAX 303-699-6660. 



BRAIN MACHINES: Photosonix Muse, 
$150; Earthpulse, $120; Both for sale, in 
perfect condition. Write to: George 
Angelidis, PO Box 622, Simpsonville, KY 
40067 or call: 502-722-5188. 

SOLAR CELLS Various shapes & sizes 
.45 volt .3-3.5 amps. Ideal for school pro­
jects or for building your own panels. Small 
.45 volt project motors, great demonstrator 
for running off cells $2.50 ea. SOLAREX 
GUIDE includes detailed info on the mak­
ing & uses of solar cells & panels $5. 
SALE!! Chronar 1 amp solar panels, 
framed & factory first, excellent 12V bat­
tery charger $85 includes shipping. Solar 
battery chargers, charges 2-4 AA nicads in 
6 hours of sun, 12 volt, 70 mA $12.95. We 
specialize in small size, low cost solar pan­
els & cells. Call or write to Tropico Solar, 
PO Box 417-NV, Big Pine Key, FL 33043. 
305-872-3976. 
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AUTOMOTIVE MICRO-COMPUTER close 
out sale on Digitar Micro Analyzer 50 fea­
ture gauge with audio-visual alarms. Scans 
and displays oil pressure, fuel level, sys­
tem voltage, 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/variable brightness. Originally 
$99.95, now $34.95 (limited quantity, free 
shipping). Phone 206-885-0193. 

TUBES, TUBES, tubes! For sale. New-old 
stock. LSASE with two units postage for 
11-page list. "Tubes." PO Box 144, 
Ardmore, OK 73402. 

FOR SALE: 500+ 1.5V micro miniature 
motors. $2 each, OBO. 210-674-4900. 

GE DELTAS, VHF 110W 16-ch. no acces­
sories $135, Micors, 162-174 MHz 110W 
no accessories $40. Syntors VHF 110W 
no ace. $50. Syntorxx VHF 11 OW with ace . 
$200. Mitrek 39-50 MHz 11 OW with ace. 
$135. Technologies West, 541-267-6064. 

SPORTS RADAR PRICE BREAK­
THROUGH! New Tracer Scout profession­
al radar with DSP technology. Tenth-digit 
readout; fast speed recall; interface for 
large remote display. Range: 1/2-295 
MPH. Great for clocking speeds in base­
ball, hockey, tennis and racing events. 
Two-year factory warranty . Major credit 
cards accepted. AIS, At. 4, Box 664, Spiro, 
OK 74959. 918-962-3349. FAX 918-962-
2148. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, TRW, 
Amp, Burndy, Deutsch, Bendix connec­
tors, electronic test equipment & most 
components. Hoffy Electronic Ent., 818-
718-1165, FAX 818-341-5506. 

FOR SALE & service. Items list here. 
Merlin phone system, Spirit-tie Comdial, 
Landmark, Northern, Telecom, AT&T, 
GTE, 1 AZ e.g. single line telephones and 
multiline, phones sets. Send for list. Also, 
long distance service and 800# and 
nationwide paging service, repair phones 
and systems. Alex Mastin (Ents), PO Box 
8802, Canton, OH 44711-8802. 

EUROPEAN PAL-TYPE TV connectors, 
hex drive chassis mount. Male & female 
available. $.30 each. Visa, MasterCard or 
COD. 702-795-0644. 

ELECTRIC CAR motors. Genuine GE 
motors and controllers specifically 
designed for EVs. Seriez and Shunt motor 
systems complete with controller, acceler­
ator 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. 

FOR SALE: Single line and business tele­
phone sets. We re-manufacture all our 
telephones with a 2-year warranty. Model 
AT&T 2500-DMGC system 75/85. Send for 
price list. Southwestern Bell fax mach. 
model #1500, cost $280 net. Alex Mastin 
(Ents.), PO Box 8802, Canton, OH 44711-
8802. 

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/MG. 

OLDER PROJECTOR, lamps, CHK, OLD, 
CGW, $10 ea. New condition, other types 
available. Sola CUS constant voltage iso­
lation XFMR. $150 + ship EV660 micro­
phones $40 ea., tube type Gieger counter 
bo. Call or write to: AI Wudel, 1209 N. 7th 
St., Estherville, lA 51334. 712-362-4119. 

Write In 132 on Reader Service Card. 

As Seen On ''Good Morning America" 

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:·$1 0.00 
Standard Shipping: $5.00 

Dominator Technologies, Inc. 
12062 SW 117 Ct., Suite132 

Miami, Fl33186 
(305) 271-2737 

Write In 152 on Reader Service Card. 
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Designing, 
Fabricating, and 

Finishing Your 
Own Project 

reating your own circuit is a challenge. Laying out and fabricating the printed circuit board, a major 
achievement. Assembling the board represents a significant accomplishment. Yet nothing quite equals 
the triumph of designing, fabricating, and fin­
ishing your very own project enclosure. 

Over the years, you've probably 
built and displayed many projects. 
Has anyone ever asked: "Did you 
make the cabinet, too?" If your 
answer was no, you've yet to feel the 
pride one gets in constructing his or 
her own project case. Nor, perhaps, 
do you realize doing so gives you the 
ultimate control over your project's 
appearance. Furthermore, with 
today's commercial cabinets costing 
"real" bucks, your pocketbook hasn't 
yet had the chance to thank you for 
taking the do-it-yourself approach. All 
that could change. Read and find out 
how easy it is to "box your project in," 
in your own style. 

The Design Phase 

When beginning your design, 
keep purpose upper most in mind. 
What is the cabinet to be used for? A 
power supply? A color organ? A 
stereo amplifier? What? All subse­
quent design criteria stem from this 
one factor. Let's begin by examining 
such design elements as material, 
size, shape, and appearance. 

I i 
Top 

14 5 118" 

rn 14 5 1/4" 

i 
·I 

The most common material 
used to house projects is 16-gauge 
(1/16") aluminum alloy sheet 
(5052K32 or 3003-H14). It's durable, 
easy to use, and readily available. 

Size is determined primarily by 
the bulk of electronic circuitry. The 
cabinet should be no larger than nec­
essary to house and mount the elec­
tronics. Yet thought must also be 
given to component parts access, 
heat dissipation, and project han­
dling. 

In choosing the cabinet, shape, 
function, ease of repair, and fabrica­
tion are factors to consider. Figure 1 
shows common sheet metal cabinet 
patterns and styles. The idea is to 
keep it simple. 

You also want a cabinet with 
great appearance. What type of 
paint or vinyl coating you'll apply will 
be a factor in the aesthetics of your 
project. In addition, attention must be 
given to the labeling (lettering, num­
bers, lines, etc.) to be used. Such 
labeling should be 
durable, as well as 
attractive. 

I 
., 

- f.+- 1116'' (0.062') 

1/16" (0.062")----+: n- r 
14 5 118" ·I 

14 5" ·I 

I ! 
Bottom 

i I 
(drawing not to scale) 
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(a) rn 

c:c::o I 
I 
I 

-

Rectangular cube - two-piece 
(c) 

Double slanted front - two-piece 
(b) 

Overhanging front - two-piece 
(d) 



rn 

Nter selecting the appropriate 
sheet metal pattern, create a sheet 
metal drawing (Figure 2). Produce 
the drawing with traditional drafting 
tools or with a computer aided design 
(CAD) program. Note the following: 

1. The drawing is made full scale. 
2. The view is from the inside or 

bottom of the cabinet. The box thus 
folds up, toward the drafter. 

3. Fold lines are indicated with 

rn 

dotted lines. 
4. Very important 

relief holes, 1/8" in diam­
eter, are provided at fold 
intersections. Such holes 
prevent bulging or fractur­
ing of the metal at fold 
points of high stress. 

5. Hole sizes are given 
in diameter, or when rec­
tangular, by a width x 
length dimension. 

6. Holes are usually locat­
ed on center from a sheet 
metal edge or fold line. 

A completed sheet 
metal drawing gives 
enough information to 
fabricate and surface fin­
ish the cabinet. From the 
drawing, you'll create a 
sheet metal template to 
be glued to the sheet 
metal and used as a 
guide for cutting, drilling, 
punching, and folding the 
box. But before dis­
cussing the template, let's 
examine the "bending 
allowance" problem. You 
need to make sure sepa­
rately folded sheets of 

metal fit together correctly. 
When sheet metal is bent, the 

thickness of the metal must be taken 
into account when arriving at the new 
overall folded dimension. As shown in 
Figure 3, the 5" width of the bottom 
base becomes 5-1 /8" when the sides 
are bent at right angles (the base 
width of 5 inches, plus the two metal 
thicknesses of 1/16 inch). In design­
ing the top piece to fit over the bot­
tom, its base width must be 5-1/8" 

before the bend takes place. The final 
overall project width will be 5-1/4". 

Figuring sheet metal bend 
allowances is easy; just take into 
account the metal thickness. Failure 
to do so will result in an improper fit. 
You will be forced to fabricate at least 
one of the sheets again. 

Finally, photocopy the sheet 
metal drawing to create a sheet metal 
template. Paste the template down 
onto the metal to be cut, drilled, and 
punched (Figure 4). 

The Fabrication Process 

Let's now examine how the sheet 
metal is cut and how holes are drilled, 
punched, or notched. Then we'll find 
out how the sheet metal is folded into 
place. 

Two tools are used for cutting or 
shearing the sheet metal: a foot­
operated squaring shear and a hand­
held tin snip. You're unlikely to own 
the former, though if you have access 
to one, use it. Nothing cuts sheet 
metal as smoothly as a shear. 

A large handheld tin snip can do 
the shearing job if it is designed to 
produce a straight cut. The tin snip 
will also be used to cut notches and 
corners (see Figure 5). 

You can make round holes in 
sheet metal by drilling or punching 
them. Generally, holes up to 1/4" in 
diameter are drilled; anything larger 
is punched. 

The procedure for drilling a small 
hole in sheet metal is as follows: 

1. Center punch all holes that 
require drilling. ' 

2. Back up the sheet metal with a 
piece of wood, at least 3/8" thick. 

3. Fasten the sheet metal and 
wood backing securely to a drill press 
table, preferably with a C-clamp. 

4. Drill the hole with a slow speed 
and a steady feed. 

5. Remove any burrs with a file or 
reamer. 

, For round holes larger than 1/4", 
good, clean (burr-free) holes should 
be cut with a chassis punch. 

The chassis punch (Figure 6, 
left) comes in many sizes, from 3/8" 
to 2" in diameter. It consists of three 
parts: a punch, die, and draw screw. 
Explaining how the chassis punch is 
used will also describe how it works. 

1. A hole is drilled in the sheet 
metal large enough to accept the 
draw screw. 

2. The top end of the chassis 
punch (known simply as a punch) is 
secured in a vise. 

3. The sheet metal is positioned 
over the punch at the point where the 
hole is to be formed. 

4. The die is positioned over the 
sheet metal in line with the punch. 

5. The draw screw is inserted 
through the die, the sheet metal, and 
into the punch. 

6. The draw screw is tightened 
down with a wrench. 

As the screw turns, it draws the 
die and punch together. When the 
sheet metal pops through, the screw 
is loosened and the die and punch 
separated. The sheet metal can then 
be lifted off, and the blank punched 
piece of metal extracted from the 
punch. The result is a burr-free hole. 

Rectangular holes, slots, and 
notches are best made with a nifty, 
inexpensive handheld mini-shear 
known as a nibbler (Figure 6, right). 
With each squeeze of the handles, the 
tool cuts away a small piece of metal 
in front of it. Operation is quite sim­
ple: 

1. A hole is drilled or punched 
(when cutting internal shapes) large 
enough to accept the tool's cutting 
head. A 3/8" hole is usually ade­
quate. 

2. The tool is inserted up through 
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the hole until the metal to be cut rests 
on a platform directly below the cut­
ting blade. 

3. The handles are squeezed as 
the tool is guided along, nibbling the 
metal to the size and shape desired. 

Although you'll find the nibbler 
easy to use, it is best to practice on a 
sheet of scrap metal before taking a 
bite out of the cabinet you are fabri­
cating. 

To bend your sheet metal chas­
sis, you'll need a bending brake. They 
can cost hundreds of dollars. There's 
good news for the hobbyist, however. 
A company called BAC Industries, 
Inc., makes a mini-bender that can do 
the job we want almost as well as the 
industrial units (Figure 7). Selling for 
around $30.00 at distributors such as 
Enco of Glendale, CA (213) 245-
0813, it will bend 16 gauge aluminum 
(though that's pushing the limit) up 
to 18" wide with flange edges up to 
1 ". 

The bender consists of a work­
table, a metal plate (finger), and a 
movable bending wing. First, sand­
wich the sheet metal to be bent 
between the worktable and metal 
plate. Second, hold the three-part 
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assembly 
together with 
two C-clamps. 
Finally, rotate 
the bending 

wing against a portion of the metal, 
causing it to bend at the desired 
angle. 

It is important the correct dis­
tance be set between the plate edge 
(fingers) and the edge of the work­
table (Figure 8) . For an optimum 
bending radius, this distance should 
be the thickness of the sheet metal to 
be bent. If the distance is less than 
the metal thickness, gouging of the 
metal will take place. If the distance is 

set greater than the thickness of the 
metal, too wide a radius will be 
formed. 

In forming your sheet metal cab­
inet, the correct bending sequence 
must be followed (Figure 9). If you 
don't follow a planned succession of 
steps, it may become impossible to 
complete all the necessary bends. A 
good approach to forming any cabi­
net is to plan out the progression of 
steps in your mind ahead of time. An 
even better method is to cut out a 
copy of the sheet metal template pat­
tern and carefully fold it in the 
sequence to be followed. As you do, 
note if the particular order will work­
if your bender can accommodate 
each bend in succession. 

All bending brakes place limits 

• ••• • •• ••• ••• 

on the size of a sheet of metal that 
can be formed. The width, height, 
and depth of the folded sheet metal 
are limited, in turn, by the width, 
height, and depth of various elements 
that make up the machine. 

Cabinet Finishing 

With the sheet metal cut, drilled, 
punched, and folded into shape, 
you're now ready to apply the proper 
surface finish. You need to lay on a 
protective and attractive coating to 
the aluminum cabinet, and you must 
label the appropriate areas with num­
bers, letters, and graphic indicators. 

Spray painting is the most 
common approach to cabinet finish­
ing. With any spray painting opera­
tion, the key to success is the contin­
ual application of a strong dose of -
patience. The willingness to apply 
two or three coats of primer and two 
or three coats of paint, and find 
something else to do between each 
drying time -that's what is meant by 
patience. Taking the time to do it 
right, rather than trying to paint the 
entire enclosure in one operation, will 
result in a professional job, every 
time. Here's how it's done: 

1. Clean the metal surface. 
Using a sponge and ordinary kitchen 
cleanser, scour the cabinet thorough­
ly, removing all dirt, grime, and 

grease. These conta­
minants must be 
eliminated. No way 
will paint primer 
adhere to filthy sur­
faces. When the cabi­
net is completely 
clean, dry it with a 
paper towel. In some 
cases, use a hand­
held drier to remove 
all traces of moisture 
in hard-to-reach 
areas. 

2. Apply a primer. 
The primer, available 
in an aerosol can, is 

used to seal and fill the metal prior to 
the application of paint. Choose a 
primer with a zinc chromate base. 
Construct a "quick-and-dirty" spray 
booth from a cardboard box (Figure 
10). After shaking the can for a 
minute or two, hold it 10 to 12" from 
the surface to be sprayed and, in a 
back and forth motion, apply a thin, 
even coat, working from the top to 
the bottom. Let the primer thorough­
ly dry, then apply two or three addi­
tional coats, as necessary. 

3. Apply the spray paint. 
Enamel paint is also available in an 
aerosol can. Choose flat or semi­
gloss. Apply as you did the primer, in 

two or three thin coats. Allow 
complete drying between each 
spraying operation. 

Do not be concerned if, after 
drying, the paint seems a bit 
"flat," or dull. A protective 
acrylic coating, to be applied 
after the labeling is done, will 
restore luster to the painted sur­
faces . 

An attractive alternative to 
paint is self-adhesive vinyl. This . 
contact paper comes in a vari­
ety of printed patterns, with 
wood grain being the most pop­
ular. When applied correctly, it 
provides a durable surface and 
professional look to any cabi­
net. 

Self-adhesive vinyl is easy to 
use. After the cabinet is 
cleaned, cut the vinyl sheet 

slightly larger than the size necessary 
to cover the cabinet surface. Next, 
peel away a small section of the pro­
tective backing, position the vinyl in 
place, and press down (Figure 11). 
Then, slowly, as the protective back­
ing is pulled away, smooth down the 
vinyl coating over the cabinet sur­
face. It is important not to remove the 
protective backing all at once, for 
once the vinyl sheet touches the 
metal surface, it is very difficult to 
reposition. 

With the vinyl pressed in place, 
trim it with a safety razor or, better 
yet, a sharp X-Acto® knife. For inter­
nal slots, carefully cut around the 
inner edges with the knife. 

Now that your cabinet is covered 
with a protective and attractive coat-



ing, all that remains is to make it lit­
erate: supply it with the letters, num­
bers, and symbols necessary to 
explain the project's function and 
op~ration . The traditional dry-transfer 
lettering system is ideal for this task. 

Dry-transfer lettering that con­
sists not only of letters, but numbers 
and graphic symbols, is available in a 
wide variety of sizes and styles at 
electronics, stationery, and art supply 
stores. Inexpensive sheets containing 
letters, words, phrases, numbers, and 
index marks specifically designed for 
electronic projects are easy to obtain 
and use. 

Only a few simple items are nec­
essary to get a good transfer of let­
tering to the cabinet surface. In addi­
tion to the lettering sheets, you will 
need a burnishing tool (a dull pencil 
will do), masking tape, graph paper, 
and a can of clear acrylic protective 
spray. With these materials in hand, 
follow this six-step process for apply­
ing dry-transfer lettering: 

1. Lay out design on paper. 
Using graph paper, lay out the overall 
design for the panel. Get everything 
in order on paper first. Know exactly 
where each symbol is to go before 
starting the rub-on process. 

2. Use masking tape as a 
guide. To line up a row of letters or 
numbers, place a strip of masking 
tape on the painted surface a fraction 
of an inch below where the lettering is 
to go. The tape will act as a guide to 
help keep your letters straight. 

3. Position transfer sheet and 
rub on with burnishing tool. With 
the symbols positioned over the 
desired spot, rub over the surface 
with a burnishing tool. Start with light 
pressure, then increase the force as 
time goes on (Figure 12). 

4. Remove unwanted Lettering 
with plastic tape. If you make a mis­
take, simply use a piece of plastic 
tape to pull up the undesired symbol. 

5. Apply index marks carefully. 
When applying index marks for 
rotary switches, meters, and the like, 
be sure of the spacing ahead of time. 
Carefully plan the placement of each 
mark. 

6. Apply a clear protective coat­
ing. In order to protect the dry trans­
fers from chipping and rubbing off in 
normal handling, apply a clear 
acrylic protective spray coating. 
Available in an aerosol can, spray it 
on in the same manner as with the 
primer and enamel paint. Again, it is 
best to apply two or three thin coats, 
rather than trying to do it all at once 
with one thick coating. 

If you follow the procedures out­
lined in this article, you should have 
little trouble creating a top-quality, 
professional-looking enclosure for 
any project. Then, when some asks if 
you built the cabinet, too, you can 
answer with a big yes! NV 

DECODERS NOVA VISIONS 
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 
NEW COMBOS 

CONVERTERS 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 CONVERTERS 
R IC 
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RT Systems Amateur Radio Supply 
8207 Stephanie Drive 
Huntsvilfe 35802 

Batteries, Batteries 
3415 West Glendale Avenue #4 
Phoenix 85051 

1829 East Southam Avenue 
Tempe85282 
6245 Ecgst Bell Road 
Scottsdale 85254 
MJ Sales, Inc. 
1842 west Grant Road 
Tucson 85745 
Whoi4Nale Satellite, 
706 E. FOrt Lowen Road 
Tucson 85719 

CAUFORNIA " 
Abletronics 
9155 Archibald Ave UnitE 
Cucamonga 9TZ30 
Ae~ Electronics 
7411 Gardeh Gr®e eoulev~rd 
Garden Grove ~&4.1 
AH EJeclronJcs. 
905 
Los 

street 
91411 

Cdltorjiia Compu-looks 
View Boulevard 

91020 
Book a News 

163 Del Amo Fashion Center 
Torrance -90503 
Ford E~onics 
8431 Commonwealth Avenue 
Buena Park 90621 
Harding Way News 
113 W. Harding Way 
Stocktoh 95204 · 
Henry Radio, Inc. 
2050 s. Bundy Drive 
Los Angeles 90025 
HI·FI Doctor 
1814 E. Boll Road 
Anaheim 92805 
HSC Electronic SUpply 
4837 Amber Lane 
Sacramento 958<t'l 

3500 Ryder street 
Santa Clara 95051 
6819 ~dwood Drive 
Cotati 94931 
JK Electronics 
6395 W~minster Avenue 
Westminster 92683 
Opamp Technical Books 
1033 N. Sycamore Avenue 
Los Angeles 90038 
Pace Electronics 
369 Hampshire Road 
Thousand Oaks 91361 
Sav-On Electronics 
13225 Harbor Boulevard 
Garden Grove 92643 
Servo Track 
535 Solmar Avenue Suite D 
Campbell 95008 
Survival Books a Equipm..,t . 
11106Magnolia Boulevard 
North Hollywood 91601 
The Radio Place 
5675-A Power Inn Rood 
Sacramento 9~24 
Tower Books 
1280 E Willow Pass Road 
Concord 94520 
630 Son Antonio Road 
Mountain View 94040 
2727 ETCamino Real 
Son Mateo 94403 

RecordsNideo 
11 Blackstone 

Fresno 93710 
14570 Ventura Blvd. 
Sherman Oaks 91403 
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VIdeo Electronics 
3829 University Avenue 
San Diego 92105 

CANADA 
Com-West Radio Systems Ltd. 
48 East 69th Avenue 
Vancouver. BC V5X 4K6 

COLORADO 
Jntematlonol Tesla Society 
2220 E. Bi)oo street 
Colorado springs 80909 
T H Electronics 
216 Commerce Dr., Unit 2 
P.ort Collins 80524 
Western Test Systems 
530 Compton #C 
'Br<:>omfield 80020 

CONNECTICUT 
Archway News 
64 Bonk street 
[)jew Milford 06776 
1>err1c Electronics 
1060 Whitney Avenue 
F,lamden 06517 

FLORIDA 
Clarks Out of Town News 
300 S. Andrews Avenue 
Fort Lauderdale 3330 l 
Mike's Electronic Distributing Co. 
1001 NW 52 street 
Fort Lauderdale 33309 
Skycraft Pcuts a Surptuf lnc. 
2245 W. Fairbank$ 
Winter Park32789 
Sunny's At SUnset 
2260 Sunset Strip 
Sunrise 333~ 
What's Th:elr Name Computers 
MidWay Flea Market. US41 
1-,0denton 34203 

IDAHO 
Electrocom 
846 6th Avenue South, SuiteD 
Payette 83661 
Bi·Tech Surplus 
605 East 44th street 
Boise 83714 

ILLINOIS 
Pick's Electronics 
Lewis Pork Mall 
Carbondale 62901 
Tower ~ecordsNideo 
2301 N. Clark Street #200 
Chicago 60614 
Tower RecordsNideo/Books 
383 W. Army Trail Road 
Bloomingdale 60108 

INDIANA 
Harbourtown Sales 
21040 Hague Road, 1-0 
Noblesville 46060 

KANSAS 
LlOyd's Radio a Electronic, Inc. 
220 W. Harry Street 
WIChita 67213 
Pioneer Technologies 
1644 Elgin Drive 
Salina 67401 

KENTUCKY 
K·Sott Systems 
514 steele Street 
Frankfort 40607 
security World Plus 
212 Pike Street 
Covington 41011 

LOUISIANA 
Lakeside News 
3323 Severn Avenue 
Metairie 70002 

MARYLAND 
SHicon Valley Electronics 
2014-A Industrial Drive 
Annapolis 21401 

Tower RecordsNideo 
1601 Rockville Pike 1210 
Rockville 20852 

MICHIGAN 
Family Electronics 
111 East Superior Street 
Almo48801 
Uttle Professors Book Center 
22174 Michigan Avenue 
Dearborn 48124 
Purchase Radio Supply, lnc.c 
327 East Hoover Avenue 
Ann Arbor 48104 
Radio Shack 
1332.U.S. Hwy 41 West 
lshpei:tling 49849 
Tower Records 
12145. 
Ann Arbor 

Ladd Electronics Co. 
111 N. 41st Street 
Omaha68131 

NEVADA 
Amateur Electronic Supply 
1072 North Rancho Drive 
Las Vegas 89106 
Less Buster's Electronics 
2930 N. Las Vegas Blvd. VSTG-22 
NorthLosVegas89030 
Radio World 
1656Neyada Highway 
Boulder City 89005 
Tower Records/Video 
4580 W. Sahara Avenue 
Las Vegas 89Tez. 

NEW.JERS 
JR Tech Systems' 
1309 Highway 7'1 
Belmar 07719 

NEW MEXICO 
Badger Services 
10801 Central Avenue NE ~14 
Albuquerque 87123 

NEW YORK 
All Phase VIdeo Security, Inc. 
70 Cain Drive 
Brentwood 11717 
Ham Central 
3 Neptune Road 
Poughkeepsie 12601 
Hlr$Ch Sales Co. 
219 California Drive 
Amherst 14221 

OHIO 
Computer Works 
5768 S. Main Street 
Ashtabula 44004 
Digital One 
7601 Mentor 
Mentor 44060 
Footsteps 
4925 Jackman Rood Store #58 
Toteq,o 436 J 3 
Hostelt Electronics, Inc. 
27cxJ&Jnset Boulevard 
Steubenville 43952 
Keyways, Inc. 
611 s. Main Street 
Miamisburg 45342 
Leo's Book Shop 
330 North Superior street 
Toledo 43604 
Powermaxx, Inc. 
1587 U.S. Route 68 North 
Xenia 45385 

News a Smokes 
2295 W. Main Street 
Medford 97501 
News a Smokes 18 
259-C Ba~:Q.ett Road 
Medfor~501 
Norvac· EltCtronics 
794G SW Nir;nbus Ave. :Bldg. 8 

avertdn ;(}7005 

l545 N. Commercial NE 
":Solem 97003 
Powell's Technical Booistore 
33NWPark 
Portland 97209 
Tower Books 
1307 NE 102ncJ Avenue 
Portland 97220 

PENNSYLVANIA 
LehmQn Scientific 
2997-F Cape Hom Road 
Red Uon 17356 

TEXAS 
Tanner E~tronlcs 
1301 W. Beltline #105 
Carrollton 75006 
The Communication Source 
2713 Gol(erlo Drive 
Arlington 76011 

UTAH 
Omega Electronics 
1500 North 150 West 
Provo 84604 

VIRGINIA 
Riley's Disttlbutlng 
1045 Edom"Road 
Harrisonb!Jrg 22~ 1 
Satellite H rters 
9310 Tim !<e Root!.! 
Lynchb .. 

Tower ReCDt'ds/Vldeo/Books 
4110 W. Ox Rood #12124 
Foirtax 22033 

WASHINGTON 
A·B·C Communications, Inc. 
1754115thAvenueNE 
Seattle 98155 
Amateur Radio Supply Co. 
5963 Corson AvenueS. #140 
Seattle 98108 
Supertroni)( 
18650 68th Avenue South 
Kent98032 
Tower BoQks 
10635 NE 8th Street 
Bellevue 98004 



by Donald Wilcher 

Experimenting With 
RC Timing Circuits 

Every consumer product that touches our lives 
involves some form of timing. VCRs have programma­
ble timers which allow us to tape our favorite TV 
shows. Microwave ovens have a timing circuit for 
cooking our foods correctly. Alarm clocks definitely 
have timing circuits for keeping correct time. 

Some examples of timing circuits, that are not 
obvious, are the delay wipers on an automobile, turn 
signal flashers, central processing units (CPUs), and 
calculators. The examples listed use timing circuits for 
performing mechanical actuation/control, safety, and 
arithmetic operations. Timing circuits can be carried 
out in many different forms, such as hardwired cir­
cuits, mechanically controlled cams, and software. 

The old "flip" style digit alarm clocks used AC syn­
chronous timing motors for displaying the time. 
Integrated circuits such as the popular 555 Timer can 
provide time delays from microseconds up to several 
hou~. · 

The use of this chip in a timing device is definite­
ly a "hardwiring" experience, to say the least. 
Microprocessors and microcontrollers allow hardwired 
1/0 (Input/Output) devices to perform timing activi­
ties simply by changing its assembly language code 
stored in RAM (Random Access Memory). 

The complexity in each method starts from the 
extreme - which is the physical hardwired connec­
tions to delay electron flow in an electrical circuit- to 
the ease of editing a couple lines of code in a micro. 
Which method to use, you may ask. Well, it depends 
on the complexity of the project you're building. 
Simple projects should use simple designs. Therefore, 
hardwired circuits might be the best alternative for 
problem resolution and construction . 

Sophisticated devices need precise timing for cor­
rect output response. Software is definitely the way to 
go for complex system applications and performance. 
But in this month's column, we're going to explore 
the basic element behind all timing methods conceiv­
able, for both IC and software design solutions. The 
RC (Resistor-Capacitor) timing network can provide 
simple timing solutions to circuit design problems in a 
crunch. We will examine the key component in an RC 
timing circuit, the capacitor from construction to func­
tion. But this column will not be complete without a 
few "hands-on" circuit applications for experimental 
exploration of this fascinating network. So without 
further "delay," let's start our discussion with the fun­
damentals of a capacitor. 

Capacitor Fundamentals 

In 1746, a method of storing large static charges 
was discovered. Electric shocks were produced from 
glass jars coated inside and out with metal foil. These 
devices were known as Leyden jars. Figure 1 illustrates 
the construction of a Leyden jar. Benjamin Franklin 
was knocked unconscious by the discharge of this jar. 
In the late 20s to the mid 40s, Leyden jars were made 
much smaller and not of glass. They were known as 
condensers. 

Condensers came in many $izes and were always 
made of two conductors separated by an insulator. 
Capacitors are the second generation of condensers. 
They, too, come in many sizes and have the ability to 

store large amounts 
of energy. These 
devices are construct-
ed with two metal 
plates separated by 
an insulator known 
as a "dielectric." The 
dielectric can be 
paper, plastic film, 
mica, glass, cerarrlic, 
vacuum, or even air. 
Aluminum discs or 
foil can be used as 
the plates for the 
capacitor. 
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Figure 2 shows 
the construction of a 
capacitor. This con­
ductor-dielectric-con­
ductor sandwich can 
be rolled into a cylin­
der or a flat disc. One 
important item to 
remember about the 

0 + + 

• ! ~~!!!!!i!!!M~!!!!!i~~ : 
Figure 1 

Construction 
Of A Leyden 

Jar 

+++++++ 

capacitor is that the 
larger value of a 
capacitance, the 
more charge or elec-
trical energy it can store. 

-::-"'- Ground 

There are three types of capacitors hobbyists use 
in their electronic creations. They are the variable, 
polarized, and non-polarized capacitors. Variable 
capacitors allow their capacitance value to change by 
merely rotating a shaft that has movable plates. The 
insulator that separates the stationary from the mov­
able metal plates is air. This type of capacitor is used 
in radios because they allow the radio frequency to 
change with its variable capacitance value. Variable 
capacitors fall in the picofarad ( 1 x 10 "-12) capaci­
tance range. Non-polarized caps find uses in lowjhi 
pass filters and noise suppression applications. The 
unit of capacitance for these devices range from 
microfarads ( 1 x 10 "-6) to picofarads. 

Non-polarized caps are usually of the ceramic disc 
persuasion. The polarized capacitors, better known as 
electrolytic capacitors, have applications in DC power 
supply filtering, and RC timing networks. The unit of 
capacitance for this "true" energy storage device is 
the microfarad. Speci.al precaution should be taken 
when using the electrolytic capacitor in an electronic 
circuit, whereby the positive lead of the component 
should be wired to the 
most positive part of the 
circuit. If not, damage to 
the rest of the circuit or 
yourself is possible. 

The way the capacitor 
works in an electrical circuit 
is by accumulating positive 
and negative charges on its 
metal plates. The charges 
are provided by the voltage 
source (battery) of the elec­
trical circuit . Once the 
plates are completely satu­
rated with these negative 
and positive charges, the 
capacitor is ready to release 

Metot Choin 
(Poper Clips) 

this "stored" energy to the connected electrical load. 
Therefore, the time it takes for the capacitor to charge 
and discharge its energy is known as the Time 
Constant. The greek letter "tau" is used to represent 
the time constant. See Figure 3 for its greek letter rep­
resentation. Figure 3 shows the charging curve of a 
capacitor. As one can see, for a capacitor to be fully 
charged, it takes five time constants. This time con­
stant concept is very important when it comes to 
designing or analyzing RC timing circuits. The equa­
tion in Figure 3 provides a tool for determining the 
time at which the capacitor has reached a certain 
charging capacity. The discharge curve is the inverse 
of the charging graph. 

Generally speaking, in electronics, the emphasis is 
placed on charging, then on discharging; therefore, 
this curve will not be illustrated. For those individuals 
who are interested in seeing this graph, at the end of 
the column there is a book listed in the resource sec­
tion which will have this information available. 

Well, I know that was a mouthful of information 
to swallow in only a few hundred words. Engineering 
schools have a 13-week course devoted to the analy-
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the oil pressure. If 
this input has an RC 
network, it will sup­
press any noisy sig­
nal that is 280 mil-
liseconds in length 
from reaching the 
micro of the ECM. 

As an experi­
ment, wire the 56-
ohm resistor in 
series with an LED 

9V 

Switch 

+ 

••• 

Figure 4 g 
e 

and make note of 
the charging and 
discharging charac­
teristics of the cir­
cuit. The time delay 
for this circuit is 
quite fast which, in 
our automobile 
example, is neces-

A Simple RC Timing Circuit 

"t'=RxC T=5x"t' 
= 560 x 1 000).lF 
=56 milliseconds 

= 5 x 56 milliseconds 
= 280 milliseconds 

't' = Greek Letter Tnu "t' {Time Constant) = R x C 

where R= Resist11nce 
C= Capacitllnce 

sary in order for it to suppress EMI 
noise with a pulse signature of 280 
milliseconds. Time= 5 x "t' 't' is In units of time 

sis and design of RC networks with differential equa­
tions and required examinations. Therefore, the short­
ened version of this course was presented without the 
examinations and equations for your entertainment! 

Now that the fundamentals of capacitors have 
been reviewed, let's examine this time constant con­
cept associated with RC networks via hands-on exam­
ples. 

RC Timing Circuit Examples 

Figure 4 shows a simple RC timing circuit to build 
for time constant analysis. As discussed earlier, the 
product of resistance and capacitance establishes the 
charging/discharging of electrical energy in the circuit. 
The time constant for this circuit equates to 56-mil­
liseconds. That's a relatively short period of time for it 
to charge and discharge the stored potential of 9 
volts. 

The time associated with this tau value is 280-mil­
liseconds. An application for this type of time duration 
would be used in suppressing noise coupled into an 
electronic control module's (ECM) discrete input of an 
automobile. For example, detecting low oil pressure 
using a low oil pressure switch. Alternator EMI 
(Electromagnetic Interference) might find its way into 
this input causing erroneous readings to the ECM. The 
telltale on the cluster, inside of the vehicle, will be illu­
minated telling the driver that there is a problem with 

Switch 

+ 
9V 

~ 
l A 2 5 sec Timer 1

1 

"t'=RxC T=5x"t' 

Our next example is more obvi­
ous because of its true delay func­
tionality. The circuit in Figure 5 has a 

tau of 496 ms with a time delay of 2.5 sees. The resis­
tor has been replaced with a 500-ohm value in order 
to produce this timing factor. To make this circuit 
more practical, an additional 1,000 microfarad capac­
itor can be wired to this circuit in parallel to create a 
time delay of approximately five seconds. The value of 
capacitance is now 2,000 microfarads which, multi­
plied by 500 ohms, produces a tau of 500 millisec­
onds. NOTE: To increase the capacitance value, capac­
itors are wired in parallel. Therefore, two 1,000 micro­
farad capacitors wired in a parallel have a total capac­
itance value of 2,000 microfarads. Just a simple 
reminder! This time delay circuit is analogous to the 
seatbelt warning chime in a Chrysler Grand Cherokee. 
This warning system will alert the driver that his/her 
seatbelt is unbuckled and will continue to chime for 
about six seconds. To defeat this chime, the seatbelt 
must be buckled, or the ignition turned off. So, here 
is a practical application for our modified circuit. But 
to make it truly practical, we need to change the out­
put circuit by replacing it with an electromechanical 
relay. The relay can then drive whatever type of out­
put load is required for the appropriate application. 

Further Thoughts and Experimentation 

RC timing networks are truly interesting circuits 
for experimentation and analysis. The 555 Timer IC 
would not be able to carry out its timing functions 

without the RC network. Time 
delays for several minutes can be 
created using the two equations 

5000 

outlined in Figure 3 and this sim­
ple circuit combination. One 
application that this circuit can 
be used in is to illustrate the jog­
gmg control function found in 
industrial control applications. 
Electrical conveyors used to 
transport parts from various 
areas in the vehicle assembly 
plants have a "jog" button on 
the control panel for manually 
actuating the drive motor of the 
conveyor system. The motor will 
turn on a few sees/minutes at a 

= 5000 X 1 000).lF 
= 500 mlll i seconds 

= 5 x 500 milliseconds 
= 2.5 sees 

time after each switch depres­
sion. The RC circuit described in 
Figure 5 can be used to create 
the same effect for a small DC 
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motor. To test this motor "jogging" feature, I always 
like to create a "physical" mechanical model of the 
system I'm trying to understand or control. The con­
struction of the motor gearing assembly model was 
built using Meccanos Erector set. This construction set 
has small DC motors, gears, and various parts to cre­
ate any mechanical system you can dream up. Legos 
Techincs or Capselas can be used as appropriate sub­
stitutes for those individuals who have such construc­
tion sets available. 

This method of combining mechanical with elec­
tronic controls allows the circuit to illustrate how sys­
tems are designed and constructed to the electronics 
hobbyist. So, in this example of constructing a motor 
jog controller, I created a simple motor gear box using 
my Erector components as the electromechanical load 
that the RC timing circuit will control. Another appli­
cation that the RC timing circuit can be used in is a 
simple stop watch. This circuit could be used to drive 
a seven-segment counting circuit. The output contacts 
of the relays in Figure 5 would be used to turn on/off 
the decimal counting unit. The number on the display 
should show the time delay associated with the RC 
network. This output display and control is quite use­
ful in timing of science experiments. This timer/con­
troller will provide a safe and accurate means of per­
forming experiments where data collection related to 
time is very important. Potential/Kinetic Energy stud­
ies, and Free Falling calculations are examples of sci­
ence experiments that depend on critical timing fac­
tors. Speaking of science ... 

To get the most out of this application or any 
other science activity, the folks from the Society For 
Amateur Scientists are a good source of science pro­
jects. Shawn Carlson, the Executive Director, has been 
quite busy in running this organization devoted to pro­
moting the sciences via the contributions of amateur 
scientists. Yours truly is also an active participant of 
this organization. The Electronic Forum is a computer 
interactive media for meeting and sharing science 
ideas with both professional and amateur scien­
tists/hackers. Membership is $35.00 per year and it 
includes the quarterly newletter, The Amateur 
Scientist Bulletin, and access to the Electronic Forum. 
For more information on the SAS, contact Shawn 
Carlson at (619) 239-8807. You'll be glad that you 
did. Well enuf said, see ya next month in the bread­
box! NV 

E-Mail address: t6790dw@infoctr.chrysler.com 

Resource-:s 
Basic Electronics by Bernard Grob (McGraw 

Hill, 4th ed., 1977) with information about the 
discharge characteristics of capacitors. 



FTG DEVICES (DIAGNOSTIC TESTERS) 
20LOT lOLOT 5LOT 1 UNIT 

J-7 $59 $62 $72 $97 

P-1 (Pioneer Compatible, all models) $59 $62 $72 $97 
S-1 (Scientific Atlanta Compatible) $59 $62 $72 $97 
Panasonic + Pioneer remote converters 

70 channel (refurbished w/remote) $29 $32 $37 $47 
84 channel (refurbished w/remote) $34 $37 $42 $52 

Scientific Atlanta 8500-321 w /remote $59 $64 $69 $79 
(Raw refurbished) 

XRD-3 Has built-in descrambler w /remote $44 $47 $55 $65 
Add $3 per unit for shipping charges. All equipment comes with a 6-month warranty. We will beat anybody's price. 

I EXTRA FILTERS $10-$20 ••. 111-800-688-00971 
It Is not the Intent of Pace Wholesalers to defraud any pay 1V operation, and wtli 
not assist any company or Individual In doing the same. Diagnostic testers are for 
qualified technicians, for diagnostic purposes only. Anyone implying theft or seiVlce 
In any way. shape, or form. do us and yourself a favor- don't bother calllng us. No 
MA + Rl sales. 

I #160 MISC. ELECTRONICS FOR SALE cont. 

CASH PAID for pagers. 210-674-4900. 

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 . 
1 OOOs of colors and configurations avail­
able. 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-Ma il 
73544.2225 @compuserve.com 

CNC BUILDERS: stepper motors , 
machines, linear rails, several sizes of 
stepper motors, some servo motors and 
misc . drivers . Industrial equipmen t 
removals. Price list. Jim DuBois, 330 State 
Road 101, Amherst, NH 03031. 603-673-
3645. 

HEAT SHRINKABLE polyolefin tubing 
stocking distributor. Sizes 3/32" thru 1" 
black & white spools and 4 ft. lengths . 
Other sizes and colors available on 
request. If interested, please call : ANA­
HEIM WIRE PRODUCTS, 1-800-626-7540 
OR FAX 714-771-5043. MasterCard & 
Visa accepted. 

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 shippmg on pre-paid orders. 
Circuit Design , PO Box 5415, Central 
Point, OR 97502, 503-664-7904. Phone or 
Fax. 

WANTED: CARDINAL scale 738 digital 
indicators, any condition. Contact: C. 
Kingsley, 376 Maplewood Ave. , 
Rochester, NY 14613. Phone 716-458-
8419. 

VOLTS c=-J AWPS 

1· +13.4 I 
.... ' '"', 1:11:11:11:1~ 
@ 0~0~ .0 

LAMBDA LRZ-17 POWER SUPPLY. New 
in box. Five independent linear outputs: 5V 
@ 10A ea., two of 15V @ 12A ea, one of 
12V @ 6.5A. 19" rack mountable chassis. 
Any supply can be removed from the chas­
sis and used by itself or add other supplies 
to the rack to create custom power system. 
Sold elsewhere for $750, yours for $150. 
415-244-9254. 

GOLD-N-PEN 24K Gold plating with new 
compact pen plater. Gold plate any small 
metal object in seconds. Repair worn or 
damaged PC boards. Many other uses. 
Simple to operate. $79.95 plus $5 ship­
ping. MasterCard and Visa accepted, 1-
800-373-3321. 

TUBES $2.98, 1 ,000 types, computer 
disks 3¢, power resistors 20¢, ICs 10¢, 
humidity controller 99¢, color monitors 
$49, relays 33¢, computer components, 
electronic parts, many more bargains, 
SASE brings lists, DNF, 6690 7 Mile Rd., 
S. Lyon, Ml48178. 

MOTOROLA PORTABLE RADIOS. MX 
series, VHF-UHF $125 each. Without bat­
tery 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. 

MISCELLANEOUS 
170 

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 . FC 11 0. Buy, 
sell, trade. 941-575-0138 P, 941-575-2361 
F. 

CELLUlAR ESP 
(Extension Service Professional) 

Analyzer/Programmer 
• Integrated design combines BQTH cellular 

analyzer and cellular programming capabilities 
in one ultra-compact design. 

• Cellular Analyzer: Decodes reverse control 
channel data (ESN, MIN, SCM, ETC.), DTMF 
tones and many more advanced features. 

• Cellular Programmer: Integrated cellular 
programmer (use is optional) for: Motorola, 
NEC, Sony, G.E., Audiovox, Mitsubishi. 
Activate individual menus as you need them. 

For orders call: 

(818) 425-2243 (IOAM·4PMPSI) CMI For detailed fax info call: 

(714) 647-7236 

Write In 136 on Reader Service Card. 

WANTED: OLD, new, used, Western 
El.ectric, RCA, Telefunken, GE, Jan, 
Mcintosh, Marantz, Dyna, Fisher, JBL, EV, 
Tannoy, Jensen, EMT, Thorens, Fairchild, 
Altec, Westrex: TUBES, speakers, amps, 
etc. Maury Corb, 713-728-4343, FAX 713-
723-1301. 

WANTED: TUBE HiFi, Tube theater/com­
mercial amps, speakers etc. Cornen 
speakers/coaxials/triaxials. Old guitars & 
guitar 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. 

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, Square D, Pyle National, Russel & 
Stoll, circuit breakers, fuses, connectors. 
Call Seiner Sales, 805-376-9044, FAX 
805-376-8208. 

Height: 1.12" 
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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 

MAJOR PUBLIC AUCTION 
by order of 

Aii"OJ.::I 

ASSETS SURPLUS 
TO ON-GOING 
OPERATIONS 

JEST & MEASUREMENT 
• From HP, Tektronix, Hughes, 

Mitutoyo, Bausch & Lomb, 
McBain, Unitek, Vickers 

SPECIAL INTEREST 
• Eaton ion implanting system 

NV-6200 
• Adept Technology robotic control 

equipment #4634 
• Lambda laser/excimer #EMG50E 

• Federal Esterline auto axis module 
• Electro Optical Industries test 

station 
• Solitec developer/coater 
• Technical Devices dual wave solder 

machine 
• Bausch & Lomb stereo zoom 

microscope 
• Optical Aligner 
• VEECO vacuum deposition systems 

Also: A Special Consignment from MicroModule Systems 

FRIDAY, JANUARY 26, 1996, JOAM 
1100 W. Hollyvale Street • Azusa, California 

Preview: Thursday, January 25 (9am-5pm) 

Call NOW For Your Free Color Brochure! 

1-800-319-2757 
KOLL:DOVE 
GLOBAL DISPOSITION SERVICES 

A 10% Buyer's Premium Will Apply At This Sale 
CA Bond #5SJ00840021-BCA 
1241 E. Hillsdale Blvd., Foster City, CA • (415) 571-7400 
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TESTERS WANTED: Immediate offers 
made for Ultrasonic, Magnetic Particle, 
Eddy Current, X-Ray and Borescopes, 
24hrs. Leave detailed message with 
make/model. 1-800-530-3371. 

EXCESS INVENTORY WANTED: 
Transistors, semiconductors, capacitors, 
PC boards, & diodes. We buy it all!! 
Contact: SEMITECH, INC., 334 Cooper 
Road Bldg. A. Berlin, NJ 08009. Phone 
609-768-0030, FAX 609-768-5690. 

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. 
Caii1-800-4-MEMORY now! Voice/FAX. 

WANT USED or surplus DC motor controls 
or adjustable frequency AC drives, 1i2 HP 
and up. DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So., Seattle, WA 
98118. Voice/Fax 206-723-8487. 

CONSUMER ELECTRONIC parts wanted: 
Semiconductors, transistors, diodes, fuses 
for TVs, stereos, VCRs, computers. 
Japanese, European , American. EGG, 
NTE, SK. Parts must be in new condition, 
preferably in factory packaging, tubes, 
sealed plastic bags. LJ Enterprises, 302-
378-3334, FAX 302-378-3558. 

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 toolmakers services. Call Phillip, 408-
244-0728. 

EXCESS INVENTORY WANTED: 
Commercial and military. ICs, diodes, tran­
sistors, caps, relays, connectors, wire, and 
cable. M&M SALES, 602-807-8604 OR FAX 
your list to, 602-807-3320. 

WANTED: DEAD or ALIVE! RADIO 
SHACK TAD 220 DUO-PHONE 
ANSWERING MACHINE: quote price plus 
shipping: Call or FAX 415-821-7500 or 
CALL 415-821-3359. 24Hrs. 

WE BUY all brands of electrical test equip­
ment used for testing high voltage power 
systems. This includes: Multi-Amp 
Hipotronics, Biddle, Megger, 
Associated Research and Ell. Call or fax 
B&F Equipment, 1-800-261-9139, Fax: 
214-564-9139. 

GUITAR AMPLIFIERS WANTED: TUBE 
TYPE, OLD, NEW, BROKEN. ALEX, 610-
767-9097. 

WANTED: ANALOG temperature meters. 
Thermistors, probes, meters, catalogs, 
manuals, any condition. Barber, POB 206, 
Elizabeth, CO 80107. 

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, semi­
conductors. Astral, PO Box 707NV, 
Linden, 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-
01 00 ask for Neil. 

WANTED: LOW cost 120V/12/24V high 
wattage inverter(s), also large NiCad, gel­
cell batteries, also night vision USA quality. 
717-443-7892. 

WANTED: CB only signal generators, B&K 
2040, Sencore CB 42, Hickok 266, with 
manuals, specs. 405-447-5689, 405-360-
6817. 

WANTED LAMBDA 12 Volt 20amp or 
larger switching power supplies. Call 
Rolf, 701-223-2060. 

WANTED: SEISMOLOGICAL INSTRU­
MENTS Kinemetrics , Geotech, Sprang­
nether, etc. Seismometers, drum recorders, 
instrumentation, or what have you? Call Bill 
Scolnik, 1-800-634-7036 or fax 1-800-788-
5005. 

BUYING GENUINE UNMODIFIED 
TOCOM, SCIENTIFIC ATLANTA 8536s, 
8550s, 8580s, 8590s, and 8600s. JER­
ROLD DPV and DPBB. PIONEERS, all, 
and Zeniths, all. Any quantity. Top $$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

WANTED: BALANCING machines & 
vibration analyzing equipment manufac­
tured by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, lAD 
Mechanalysis, Gishott. Contact Mike Park 
at E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 

WANTED: EARLY audio equipment, 
amplifiers, 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: 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. 

CASH FOR UNITEK WELDING HEADS 
and power supplies. 608-831-9737. 

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 cat­
alogs. Pepper Systems: 214-353-0257; 
214-902-9511 FAX. 

WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, EPROMs, 
PALs, LEOs, CIRCUIT BOARDS, 
DIODES, AND TRANSISTORS. CALL 
ACTIVE MICRO, 310-494-4851 OR FAX 
310-494-4913. 

DEC EQUIPMENT WANTEDIII We are 
buying 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: INFO on Guild EchoRec, echo 
units, tube and transistor. N. Oshana, 101 
Treble Rd., Bristol, CT 06010. 

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. 



OSCILLOSCOPE DESIGNED for monitor­
ing audio systems wanted. Must be cap­
able of Lissajou display. Call 810-755-
3817. 

WANTED: TEKTRONIX: SW 501, 
TM502A, SG503, SC503, SC504, T922, 
PS501-1, PS501-2, AF501, WR501. 
Hewlett-Packard; HP 3406A, 355C, 355D, 
5328A. Systron-Donner 7000 monitor 
scope for 5000 sweep generator. 
Measurements Model 59LF grid-dip meter. 
SMA coaxial components. W7LDO phone, 
503-585-7472, between 9:00 am and 9:00 
pm PST. 

WANTED: TUBE equipment, record cutting 
machines, Fairchild, Neumann, Westrex, 
Scully, Ortofon, Grampian, Mcintosh, 
Marantz. 612-869-4963. 

BANG & Olufsen CD player model CD 50 
in working condition. Radio Logic, Inc., 
(Wade) 203-624-8113. E-Mail: whol­
com1 @ix.netcome.com 

WANTED: AVIONICS test equipment. IFR 
1200Y3, 401 L, 7508, 600A, Also Collins, 
King, Microline, Proline, Silver, Gold 
Crown Ground Power Units, Fox Carts. 
Avionics Plus, 28000 Airport Rd., Box A 17, 
Hangar 97, Punta Gorda, FL 33982. 941-
575-0138 P, 941-575-2361 F. 

BBS & ON-LINE SERVICES 
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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 engi­
neering technology curriculum at Hudson 
Valley Community College in Troy, NY. 
Accepts 300-19,200 baud 8-N-1 . Open to 
all! Call518-270-7526. 

INTERNET FOR Entrepreneurs: How to 
put your ads on the internet. www E-Mail 
autoresponder to your E-Mail address. 
Classified or full page ads. Send $5 for 3-
1/2" info disk to: SunShine Development, 
1911 Park Ave., Monroe, LA 71201. 

BUY AND sell surplus electronic equip­
ment on the INTERNET. Large selection of 
vacuum, process, high-voltage power sup­
plies and other equipment currently listed. 
Details: http://www.johnstone.com E­
Mail: sales@johnstone.com or phone 415-
949-3566. 

INTERNET ACCESS. Get on the World 
Wide Web, use E-Mail, access Internet 
relay chat and more! Call 702-648-0390 
for your free software from SoftFacts, Inc. 

WANTED: SYSOPS to exchange 
.QWK/Rep files. 513-771-8908. 

EDUCATION 
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KNOWLEDGE CARDS. Tables and for­
mulas from math, physics, electronics, 
engineering and more. Fun and education­
al. Great Gift. Package $2. Box 12238, 
Lexington, KY 40581-2238. 

ESP, BIOELECTRICITY, microwave hear­
ing introduction comprehensive booklist 
$1. Research Associates, PO Box 3583, 
Boynton Beach, FL 33424-3583. 

FCC GENERAL Radiotelephone 
License! The easy way with these short 
cuts and latest Q&A material. Don't study 
more than necessary. $25 postpaid. SMI, 
Box 2800, Dept. N, Hendersonville, NC 
28793. 

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

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! 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic print­
ing $28.50. SYNERGETICS PRESS, Box 
809-N, Thatcher, AZ 85552. 520-428-
4073. Visa/MC. 

ELECTRONIC ENGINEERING. 8 volumes 
complete. $109.95. No prior knowledge 
required. Free brochure. Banner 
Technical Books, D-2 1203 Grant Ave., 
Rockford, IL 61103. 

LEARN PC ASSEMBLY LANGUAGE. 
Disk $5, Book $15. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 

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

NEW BIG MONEY MAKING Opportunity. 
National Computer Help Desk Corporation 
seeks key joint venture partners in market­
ing expansion. $50,000+/year revenue 
possible. For qualifying interview, call 907-
227-4637. 

LEARN CAMERA REPAIR, ANTIQUE 
RADIO REPAIR Free catalog unusual 
books and courses. Romney, Box 487 
Drayton, SC 29333. Keep this address! It 
is hard to find! 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYN­
ERGETICS PRESS, Box 809-N, Thatcher, 
AZ 85552. 520-428-4073. Visa/MC. 

SELL CD-ROMS. 1 OOs of titles. Home­
based Okay. Write: Cash-Rom, 1860 
Dorsetshire Rd., Columbus, OH 43229-
2139. 

r 
NiCad • NiMh • 

'UPS 
'Alarm 

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 

Screen 

Capture 

of 
Sine Wave 

Spectrum 

of 

F Captured 
: j: 

.J.. _1 .. Sine Wave 
:..::J-~"·~~~ 

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 50 mv/dlv. 

OR YOU MAY CALL 1-800-980-9806 • MADE IN U.S.A. 
• SAME DAY SHIPPING 

ALLISON TECHNOLOGY 
CORPORATION 

OPTIONS: 
• PROBE SETS 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 1-713-777-0401 FAX: 1-713-777-4746 

BBS: 1-713-777-4753 

• EXTERNAL TRIGGER 
• DUAL TRACE 
• BATTERY PACK 

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

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. 

DISCOVER SECRETS OF HIGH-PROFIT 
MICROWAVE AND VCR REPAIR! 
Powerful new 2-cassette video shows you 
how to, when to, and what to do. GUAR­
ANTEED logical, practical, realistic, specif­
ic. MONEY BACK if not completely satis­
fied. Plus FREE technical support. Call 
MICROTECH toll-free, 1-800-700-UFIX 
(8349). 

Lithium • Alkaline 

'Radio Inserts 
'Communications 

ModellOIO Synthesized 

Sweep/Function Generator $395 

0 DC to 12 MHz (opt. 2)- .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 C\\ Pulses from 25 ns lo 100 sec. lser can 
specify independent repetition frequenc} 

0 Sine or square Burst mode (I to 65535 
pulses per burst)- Internal S) nlhesized 
burst rate generator 

0 Triangle & Sawtooth C\\ or triggered 

0 Options available: ±2 ppm arcurar). 

fSurvey fCamcorder , l\llemory BackUp 

RS-232 interface "ith Windo,.s/DOS 
software. Labvie"" VI coming soon. 
OEM boards available 

0 Application!ii: Hobb~ ist. Technician. 
t:ngineer, Education. Circuil desiJ!n lab. 
Electronics or Biomedical research 

, Custom Packs . • • And More! 
Stocking All Major Manufacturers including: 

Sanyo • Gates • Powersonic • Saft • Yuasa • Tadiran 

800-346-0601 
Fax (407) 682-4469 

TNR Technical, Inc. • 279 Douglas Ave. • Altamonte Springs, FL 32714 
Write In 123 on Reader Service Card. 

PWI/MobileFlLr 
2SJJ :\orth Carson St. Suite 19S6 

Carson City, NV 89706 

(800) 91 0-4099 FAX (805) 379-9~~7 

Vis! ~ r~:o:~J~ ~) Don~,..H.-..-vo·"'"'1U~ 

Write In 51 on Reader Service Card. 137 



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. 

Custom controller 
draws less than 1 rnA 

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: 

• Economy 1x16 from manufacturers' surplus: $40. 
• New 2x16 with high-contrast supertwist technology: $45. 

• 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. 

BIG, Bea~,.~tif~;.~l 
>> LED BRCKLIT << 
20x4 LCD DisPla~ 

with Serial InPut! 

-.. :~ 

$89 

We offer other electronic products and kits, including St.amp-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. Personal/company 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 trademark of Parallax Inc. 
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ELECTRONIC MANUFACTURING 
LOCATION. JUST IMAGINE the wonder­
ful quality of life for you and your employ­
ees in the beautiful Blue Ridge Mountains 
of SW Virginia, excellent source of engi­
neers and technicians, major research uni­
versity, research and industrial parks, 
major interstate, convenient to commercial 
airport, clean air and water, mild weather, 
summer and winter 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 location for entire East 
coast, 200 miles to ocean port. David at 
PO Box 341, Floyd, VA 24060-0341 , 540-
231-6478. 

HOME AUTOMATION. Become a dealer 
in this fast-growing field. Free information. 
Call, 1-800-838-4051 anytime. 

5,760 MONTHLY, entrepreneur, mecha­
tronics servicing. 80% work at your place, 
20% traveling. We provide training, spare 
parts, marketing plan. Refundable security 
$490. World-class European know-how. 
Inquiries: Dr. Peter Karatassos, 85 Old 
Ithaca Road, Horseheads, NY 14845. 

FREE 1996 600,000 items wholesale 
directory. TNT, Box 2614NV, Big River, CA 
92242. (LSASE). 

SELL OUR SOFTWARE. Sell your hard­
ware and time . Great vertical market. 
Computer experience required. 
Dispatching or tow yard experience help­
ful. California company expanding nation­
wide. 24 hour support for you and your 
clients. Recurring monthly revenue possi­
ble. No investment required. 310-426-
2255. 

ADVERTISE THE INTERNET reach mar­
kets 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 placement: 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. 

OPERATING BUSINESS for sale. 
Profitable, electronic surplus operated for 
over 30 years. One story 6,500 sq. ft. 
building plus 5,500 sq. ft. parking. NE 
Philadelphia. Owner retiring. Call Leon 
Fertik, 5400 Ella St., 19120. Ph/Fax 215-
455-2121. 

1 GIG-HDS $100, 72 pin SIMMS mem 
$15, 486-90MHz. Pentium motherboards 
$135. Pentium CPUs $75 to $200. 14". 28 
SVGA monitors $65 lots more. Deal direct­
ly and save. Over 290 addresses $30. We 
can also send COD if you like. FAX/Phone 
no's too. GR Stringer, PO Box 30563, 
Houston, TX 77249-0563 USA. 

INVENTION FOR SALE. ELECTRONIC 
POWER ANGLING ROD retrofits to any 
new or existing mini-blind in minutes. 
Angles blinds automatically. Day, night, 
temperature sensitive, or remotely con­
trolled. Runs on batteries for three years 
plus . PO Box 185, Oroville, CA 95965. 
916-589-2490 Denny. 

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. 

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. Phone: 614-574-4456 or 6906, FAX: 
614-574-2124. 

LOOKING FOR EXTRA INCOME? 
Distribute the most exciting product of the 
century! Introducing "FM RADIO BROAD­
CASTER" a completely computerized 
short range FM radio broadcasting station 
that continuously repeats your message 
indefinitely. This automated radio station 
can sell anything! Its applications are 
unlimited! The electronic marketing revolu­
tion'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, NV 
1 0562-0013. 

MAKE UP to $200 an hour. Easy plans for 
stripping scrap wire on homemade solid 
wire machine and plans for stranded wire 
machine $20 each or $40 for both plus $3 
S&H . Send to: PCE, PO Box 2257, Pt. 
Hueneme, CA 93044-2257. 

LONG DISTANCE 12.9/11.1 cents/minute. 
Help us give away these low rates and 
earn a substantial, residual, continuing 
income. 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. 

$50-$100 CASH BACK SAVINGS ON 
OAKs. Enjoy free sports, news, Discovery, 
networks (ABC, BBC, CBN, CBS, FOX, 
PBS, NBC), movies, PPV, weather, cook­
ing, home improvements, dog & horse 
tracks on your satellite TV. Chinese and 
Filipino services also. No hits or codes. 
We buy, sell or repair B-Mac and all Oak 
decoders. TRIANGLE PRODUCT DIS­
TRIBUTORS USA, 5750 Lakeshore Dr., 
Holland, Ml 49424. 616-399-6390. M-F 
9am to 2pm EST. 

DISCOVER HOT profits in microwave and 
VCR repair! Powerful new video training 
program includes two cassettes, numerous 
case histories plus wealth of manufactur­
er's service information. Guaranteed logi­
cal, practical, realistic, specific. Money 
back if not completely satisfied! $59.95. 
Call Microtech, 1-800-700-8349. 

REPAIRS- SERVICES 
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PROTOTYPE PCB SERVICE plated thru 
hole, specialize in small quantities require 
Gerber-NC files, or positive art (additional 
charge). Complete in house design and 
layout available . Quotes within 24 hrs. 
after art. RTR Design, Inc. 8:00-4:30 EST, 
Voice or Fax 410-357-5013. 

HP 4815A Z-METERs: Info for repair or 
calibration. See the SANDFORD ASSOCI­
ATES ad appearing in #80 TEST EQUIP­
MENT column. 

PRODUCTS DEVELOPED from your con­
cept or design . We provide: electro/me­
chanical/opto/pneumatic designs. PCB 
design, fabrication, packaging, tooling, 
assembly & test. Microcontrollers, custom 
controls, sensors, smart devices, process 
automation, scientific research . Call: A 
SQUARED TECHNOLOGIES, 619-432-
8285. 

PERSONALIZED SCREEN SAVER. We 
turn your favorite photographs into an eye 
catching 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. requirements 486SX with 4MB 
RAM.) Scanning service also available. 
SUNCOAST TECHNOLOGIES, PO Box 
5835NV, Spring Hill, FL 34606. Voice/Fax 
904-596-7599. 



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. 

ERROR ON YOUR FORD TRUCK 
ODOMETER? This Error can be corrected! 
For $95 plus $10 S/H, the correct mileage 
and operation can be restored. Save hun­
dreds of dollars as compared to dealers 
replacement cost. Advanced Engineering, 
410-643-1581, Fax 410-643-1158. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

17,400 TECHNICAL TIP REPAIRS. Call 
for an absolutely FREE version of the 
TIP PROGRAM. READ ON. VALUABLE 
TIME SAVING 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 & 
COMPONENT LEVEL REPAIRS with part 
numbers, component locations, values 
& test voltages (when available). ADD 
your own tips. PRINT Tips. Owners of our 
COMPUTERIZED TIP PROGRAM say this 
is the BEST Technical Tip program on the 
market today. Works on ANY IBM compat­
ible computer with a hard drive. (Also 
works on some Apple Macintosh comput­
ers). NEW VERSION, works in DOS and 
WINDOWS. SPECIAL HOLIDAY Pricing 
EXTENDED for January. Only $150. 
FREE Shipping for prepaid orders (USA). 
Call for COD. Have your own Tips? Ask 
about our TIP EXCHANGE policy with 
FREE Updayesl 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. HIGHER 
INTELLIGENCE SOFTWARE, 60 
Farmington Lane, Melville, NY 11747. 

HP POWER SENSOR REPAIR AND 
CALIBRATION 8481A, B, H repair from 
$205 with return loss plot. NIST trace­
able commercial calibration with new 
reference cal. factor chart from $95. We 
also repair many other models. Fast 
turnaround. MasterCard and Visa 
accepted. Call QuinStar Technology, 
310-320-1111, Fax 310-320-9968. 

PRODUCT RID. Turn your ideas into reali­
ty. From schematic capture, multi-layer 
PCB design, reverse engineering or 
mechanical drawing, our experience 
speaks for itself. We specialize in PIC soft­
ware and sales. Utilize our fax on demand 
for current pricing and specials. INNOVA­
TIVE ELECTRONICS, INC., 810-486-
6625. 

PRODUCT/CIRCUIT development avail­
able with 18 years experience. 
Specializing in RF, analog and digital 
design of satellite, PCS, microwave, audio, 
power and video equipment. 
Microprocessor based controller design 
using 68HC11, 8051 and 8048 processors. 
Have complete microwave and digital 
development lab for product development. 
SMT and through-hole PCB design ser­
vices available. Call for references and 
capabilities. Tom Hajjar, 543 W. Amherst 
Cir., Satellite Beach, FL 32937. 407-773-
5633. 

(E)EPROM PROGRAMMING done quickly 
and economically. One day turn around 
typical. Simple copy $2.50 per device. Also 
prototyping, design, and consulting ser­
vices available. Call or send SASE to: 
Luzer Electronics, 4023 North Bayberry, 
Wichita, KS 67226. 316-687-4759, FAX 
316-687-3103. 

ENGINEERING CONSUL TIN G. 
Experienced engineering for your ideas. 
Product development from conceptual to 
manufacturing stages. Digital, analog, sen­
sor, and RF expertise . Precision audio 
designs. Microcontroller designs for 
HC05xx, HC11 xx, PIC16C5x. Software 
design for IBM PC. ASIC design using XIL­
INX. Enclosure and packaging design. In 
house schematic capture and PWB layout. 
Reasonable Rates. Contact Steve Hicks, 
Diasystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. 

PINBALL MACHINES! New Catalog! 
Books, Magazines, Manuals, Diagrams, 
Supplies, Parts. Send $2 for catalog Now 
to: Marco Specialties, Inc., 5290-N Platt 
Springs Rd., Lexington, SC 29073-9252. 
803-957-5500. FAX 803-957-6974. E-Mail: 
tilt@ ix. netcom.com 

I AM looking for an electronic circuits hob­
byist design engineer to design me unusu­
al designs. Must be reliable. Experience 
only. Underground designs only. 201-869-
6448. Contact Tim. 

REVERSE ENGINEERING: We have 
been tearing apart, reverse engineering, 
and drawing schematics under contract for 
companies and individuals for twenty 
years now. If you have an electronics 
device you want prints for, get a hold of us. 
Send stamp and ask for our R.E. Sheet, or 
call and chat. BOMARC SERVICE, Box 
1113, Casper, WY 82602. 307-234-3488. 

INVENTORS MAKE your PCBs like the 
pros. Silk Screen! You supply us with your 
CAD, Magazine, or Hand Drawn circuit, we 
provide you with a "Stainless Steel 
Silkscreen" of your circuit. Make 1 ,OOO's of 
low cost PCBs for your venture. Write 
Engineering Solutions for details, Box 75, 
Worthington Springs, FL 32697. 

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 esti­
mates. Lowest Rates. 25 years experi­
ence. Ship to : Quality Electronics, 197 
Stanley Dr., Glastonbury, CT 06033; or 
call, 860-657-8534. 

ENGINEERING & design company seeks 
to offer engineering/consulting for process 
line automation and machine design . 
lntech, Inc. offers specialty tool design , 
mockup & fixturing. lntech, Inc., 1253 
Market Street, Suite 1 00, Chattanooga, TN 
37402. 423-756-8678, FAX: 423-756-
9469, E-Mail: EGWennerst@aol.com 

KITS BUll T 1 to 1000. Wirewrap, bread­
board, thru-hole, SMT PCB assembly. 
Wiring, cables, harness, chassis, racks, 
panels. Custom test fixtures. Quick turn­
around. Low rates, top quality, free quotes. 
Call: A SQUARED TECHNOLOGIES, 
619-432-8285. 

Looking for a great value? 
Subscriptions to Nuts & Volts 
are only $19 for a full year. 
Call Toll Free and use your 

Visa or MasterCard to order! 
1-800-783-4624 
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Ml - FLINT - Five Star Productions Computer 
Shows. SPONSOR: Five Star Productions. LOCA­
TION: Holiday Inn-Gateway Centre, U5-23 at Hill Rd 
Exit. HOURS: 10am-4pm. ADMISSION: $4. FEA­
TURES: C - DP - FP. DEALER INFO: $35 tables 
negotiable. CONTACT: Five Star Productions, 810-
23Q-Qg88. 

FEBRUARY 24 

IN - LAPORTE - Mid-Winter "Cabin Fever" Hamfest. 
SPONSOR: LaPorte ARC. LOCATION: LaPorte 
Civic Auditorium. HOURS: 8am-1pm. TALK-IN: 
146.610, 131.8 PL. CONTACT: LaPorte ARC, POB 
30, LaPorte IN 46350. 

FEBRUARY 24-25 

OH - CINCINNATI - ARRL Great Lakes Division 
1996. LOCATION: Cincinnati Gardens Exhibition 
Center, 2250 Seymour Ave @ Langdon Farm Rd. 
HOURS: 8:20am-5pm. ADMISSION: Adv $6, door 
$8. FEATURES: CB- DP - EX- F- FP. CONTACT: 
Stan Cohen WD8QDQ, 513-531-1011, 2301 Royal 
Oak Ct, Cincinnati OH 45237. 

FEBRUARY 25 

IL- GLEN ELLYN- Computer Central. LOCATION: 
College of DuPage, Park Blvd & College Rd. 
HOURS: 9:30am-3pm. ADMISSION: Adults $6, 8-
12 $2, under 8 free. $I off reg adult admission 
w/this ad. FEATURES: AC- C- FP. CONTACT: 
Computer Central, Jay B. Robinson, 708-940-7547. 

Ml - DEARBORN - 26th Annual Swap 'N Shop. 
SPONSOR: Uvonia ARC. LOCATION: Dearborn 
Civic Center, 15801 Michigan Ave. HOURS: 8am-
3pm. ADMISSION: $5. TALK-IN: 145.350, 146.52. 
FEATURES: DP - EX. DEALER INFO: Tables $15 + 
$ adm. CONTACT: Neil Coffin WA8GWL, Uvonia 
ARC, POB 2111, Uvonia Ml 48151, 313-261-5486. 

OH - CUYAHOGA FALLS - 42nd Annual Hamfest, 
Computer Show & Flea Market. SPONSOR: 
Cuyahoga Falls ARC. LOCATION: Emidio & Sons, 
48 Bath Rd. ADMISSION: Adv $4, door $5. FEA­
TURES: C- DP- FM- H. DEALER INFO: Tables $8, 
adv only. CONTACT: Carl N8JLQ, 216-497-7047. 

. MARCH2 

NO - BISMARCK - 6th Annual Hamfest. SPON­
SOR: Central Dakota ARC. LOCATION: Radisson 
Inn. HOURS: 8am-? ADMISSION: Adv $5, Door 
$6. TALK-IN: 146.85. FEATURES: C- CB- EX­
H - S. DEALER INFO: Swap table $5, set-up 
6:30am. CONTACT: CDARC, POB 7162, 
Bismarck ND 58507-7162. 

MARCH 8-9·1 0 

LA- LAFAYETTE - ARRL Hamfest. SPONSOR: 
Acadiana ARA. CONTACT: Nolen Griffith K5ARH, 
123 Normandy Rd, Lafayette LA 70503. 318-989-
9039. 

NE - NORFOLK - Nebraska State Convention. 
CONTACT: Patrick Adams NOAZC, 2002 Sunset 
Ave, Norfolk NE 68701. 402-371-7295. 

MARCH10 

IL- ORLAND PARK -The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center, !47th 
St & LaGrange Rd (Rte 45). HOURS: 9:30am-3pm. 
ADMISSION: Adults $5- $1 off with copy of this ad, 
8-12 yrs $2, under 8 free. FEATURES: AC- C- CB­
FP- F /R -All indoors. CONTACT: 24-hour Hotline 
708-974-3123. 

OH- CONNEAUT- lOth Annual Hamfest. 
SPONSOR: Conneaut ARC. LOCATION: 
Conneaut Human Resource Center, 327 Mill St. 
ADMISSION: $5. TALK-IN: 147.39-. FEA­
TURES: C- EX- F/R- H. DEALER INFO: Tables 
$8. CONTACT: Jack Marttila 216-593-3353, 
Clarence Baugher 216-593-3038. 

WI- WAUKESHA- Sewfars Swapfest. SPON­
SOR: Southeastern Wisconsin FM ARS. LOCA­
TION: Waukesha County Expo Center Arena. 
HOURS: 8am-2pm. ADMISSION: Adv $4, Door 
$5. TALK-IN: 146.820, 145.070, 444.125. FEA­
TURES: C - E - EX- H. DEALER INFO: 4' tables: 
Adv $5, Door $6, set-up 6am. CONTACT: 
Sewfars, POB 102, Delafield Wl53018. 414-789-
1034. 

MARCH16 

Ml - MARSHALL - 35th Annual Crossroads 
Hamfest. LOCATION: Marshall High School. 
HOURS: 8am-3pm. ADMISSION: Adv $3, Door 
$4. TALK-IN: 146.66, 146.52. FEATURES: C - FP 
- F/R- H. DEALER INFO: Tables $1 per ft, 4' 
min, set-up 6am. CONTACT: SMARS, POB 934, 
Battle Creek Ml 49016. Wes Chaney N8BDM, 616-
979-3433. 

MARCH 16-17 

TX -MIDLAND - ARRL Hamfest. SPONSOR: 
Midland ARC. CONTACT: Larry Nix N5TQU, 
3900 Douglas Ave, Midland TX 79703. 915-699-
5441. 

MARCH23·24 

IN - INDIANAPOLIS - Indianapolis Computer Fair. 
LOCATION: Beech Crest Center, 3655 E Raymond 
St, corner Sherman, E of 1-65 Exit #109. HOURS: 
!Oam-4prn. ADMISSION: $6, under 12 free. FEA­
TURES: C - DP. CONTACT: Ben Yanto, AGI 
Computer Fairs. • 

Ml -MIDLAND- Five Star Productions Computer 
Shows. SPONSOR: Five Star Productions. LOCA­
TION: Holiday Inn, US 10@ Eastman Rd. HOURS: 
I Oam-4pm. ADMISSION: $4. FEATURES: C- DP­
FP. DEALER INFO: $35 tables negotiable. CON­
TACT: Five Star Productions, 810-230-0988. 

TX- VICTORIA- Swapfest 1996. SPONSOR: 
Victoria ARC. LOCATION: Knights of Columbus 
Hall, 3610 N Ben Wilson. HOURS: 8am-? 
ADMISSION: $5. TALK-IN: 145.190-, 145.130-. 
FEATURES: EX - H. DEALER INFO: Tables Adv 
$4, Door $5. CONTACT: Victoria ARC, 121 S 
Main St #205, Victoria TX 77901, 512-573-0821. 

EASTERN REGION 

.JANUARY 6 

MA - WEST SPRINGFIELD - Computer Show & 
Sale. SPONSOR: MarketPro. LOCATION: Eastern 

States Expostion. HOURS: 9:30am-4pm. ADMIS­
SION: $6, under 12 free w/ adult. FEATURES: C­
FP. CONTACT: MarketPro Computer Shows. • 

MD - BALTIMORE - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Martin's West. 
HOURS: 9:30am-4pm. ADMISSION: $6. FEA· 
TURES: C - FP. CONTACT: MarketPro Computer 
Shows.• 

PA - NEWTOWN - Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: Bucks County 
Community College. HOURS: 9:30am-4pm. ADMIS­
SION: $6. FEATURES: C - FP. CONTACT: 
MarketPro Computer Shows. • 

TN -MORRISTOWN - Hamfest & Computer Show. 
SPONSOR: Lakeway ARC. LOCATION: Talley Ward 
Recreation Center. HOURS: 8am-3pm. ADMIS­
SION: $4. TALK-IN: 147.030+. DEALER INFO: 
Tables $7.50. CONTACT: Dealers: Perry Hensley 
KS4QK, 423-828-4848. Gen'l Info: Ken Bowie 
KC4YDQ, 423-581-1258. 

.JANUARY 6-7 

FL - FORT MEYERS - Southwest Aorida Hamfest. 
SPONSOR: Fort Meyers ARC. LOCATION: Araba 
Shrine Temple, 2010 Hanson St., I blk E of US 41. 
HOURS: Sat 9am-5pm, Sun 9am-3pm. ADMIS­
SION: Adv $5, Door $6, good both days. TALK-IN: 
147.345+. DEALER INFO: 8' tables $15, elec $2. 
Set-up: Fri 6pm-9pm, Sat 7am. CONTACT: Jackie 
Kampfer! KR4MZ, 941-542-6675. Southwest Aorida 
Hamfest '96, POB 61183, Ft Meyers FL 33906. 

NJ - PENNSAUKEN - Computer Show. LOCA­
TION: South Jersey Expo Center, off NJ Tpke Exit 
#4 on Rte 73. HOURS: Sat: 10am-4pm, Sun: !Oam-
3pm. FEATURES: C. DEALER INFO: 500+ tables. 
CONTACT:KGP Computer Shows.* 

.JANUARY 7 

CT -WATERBURY- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Waterbury 
Sheraton. HOURS: 9:30am-4pm. ADMISSION: $6, 
under 12 free wfadult. FEATURES: C - FP. CON­
TACT: MarketPro Computer Shows. • 

DE - NEWARK -Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: University of 

* WHOLESALE PRICES AVAILABLE * 

5-VPD 
7-VPD 
VR/5&2 
SA 8550 
SA 8570 
SA 8580 
SA 8590-11 
ZENITH- ZF 1 
ZENITH- ZF 2 
0355 
0755 
PIO 5000 & 6000 Series 

1.£.... 
19. 

c 
95 

29. 
39. 
29. 
39. 
39. 
39. 
19. 
19. 
19. 
19. 
49. 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

1-800-841-0244 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*BAY 5 GET 5 FREE -APPLIES TO TEST MODULES ONLY * 

~~ 
~~ 
JLO 

m~ 
" 

1 Pc 
7VPD 269.95 
BBPD7 289.95 
SA 8570 259.95 
SA 8580 269.95 
SA 8590 289.95 
0355-0755 259.95 
PIO 51XX 259.95 
PIO 61XX 289.95 
PIO 63XX 299.95 
PIO 67XX 329.95 

I Year Guarantee with this AD signed and returned. 

I I YES. I AGREE ALL UNlTS ARE TO BE USED OR RESOLD 
IN COMPLIANCE WITil FEDERAL AND STATE LAWS. 

Signature X _____________________ _ 
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Delaware. HOURS: 9:30am-4pm. ADMISSION: $6. 
FEATURES: C - FP. CONTACT: MarketPro 
Computer Shows.* 

VA- VIRGINIA BEACH- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Virginia Beach 
Pavilion. HOURS: 9:30am-4pm. ADMISSION: $6. 
FEATURES: C - FP. CONTACT: MarketPro 
Computer Shows.* 

.JANUARY13 

NJ - SOMERSET- Computer Show & Sale. SPdN­
SOR: MarketPro. LOCATION: Garden Stare 
Exposition Center. HOURS: 9:30am-4pm. ADMIS­
SION: $6, under 12 free w/adult. FEATURES: C­
FP. CONTACT: MarketPro Computer Shows.* 

NY- MARATHON - ARRL Hamfest. SPONSOR: 
Skyline ARC. CONTACT: Barb Mudge KB2TIK, 3364 
Rte. 221 W., Marathon NY 13045. 607-849-6751. 

PA - HARRISBURG - Hamfest. SPONSOR: 
Harrisburg RAC. LOCATION: Oberlin FC Social ~1. 
Exit #1 I-2B3, follow PA #441 N 1 mi to site. · 
HOURS: Bam-noon. ADMISSION: $2. TALK-IN: 
146.76, 146.52/52. FEATURES: F/R- H- T. DEAL­
ER INFO: Tables $8, tailgating $1, WX. permitting, 
Tom Hall WU3X, Box 418, Halifax PA 17032. CON­
TACT: 717-232.{)087. 

SC - GREENWOOD - Hamfest. SPONSOR: 
Greenwood ARS. LOCATION: Greenwood Civic 
Center, Hwy 72 E. HOURS: 9am-5pm. ADMIS­
SION: $5, under 12 free. TALK-IN: 147.165. 
FEATURES: CB- EX- FM- FP- F/R- T. DEAL­
ER INFO: Tables $8, flea market & tailgating free, 
w/admission, set-up 6am. CONTACT: Frank Kolar 
WA9FWO, 803-22!>-5639, Bob Skutt 803-22!>-
9545. 

VA- ANNANDALE- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Northern 
Virginia Community College. HOURS: 9:30am-4pm. 
ADMISSION: $6. FEATURES: C - FP. CONTACT: 
Market Pro Computer Shows.* 

.JANUARY 1 3-14 

FL- SARASOTA- 17th Annual Sarasota Hamfest 
& Computer Show. LOCATION: Sarasota fair­
grounds, Robarts Sports Arena, 3000 Ringling Bl. 
HOURS: Sat 9am-5pm, Sun 9am-3pm. ADMIS­
SION: Adv $5, door $7. TALK-IN: 146.31/91, 
444.925. FEATURES: DP- EX- F- FP- F /R - RV-H -
T. DEALER INFO: Tables $20.$25 + admission, tail­
gating space $10 (includes I admission). CON­
TACT: Sam Everts KE4BXF, 941-927-8999. 

MA- MARLBOROUGH- Computer Show. LOCA­
TION: Royal Plaza Trade Center, take MA Tpke to 1-
495 Exit #24-B. HOURS: Sat: 1 Oam-4pm, Sun: 
10am-3pm. FEATURES: C. DEALER INFO: 500+ 
tables. CONTACT:KGP Computer Shows. • 

PA - ALLENTOWN - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Allentown 
Fairgrounds. HOURS: 9:30am-4pm. ADMISSION: 
$6. FEATURES: C- FP. CONTACT: MarketPro 
Computer Shows.* 

.JANUARY14 

MD • GREENBELT- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Martin's 
Crosswinds. HOURS: 9:30am-4pm. ADMISSION: 
$6. FEATURES: C - FP. CONTACT: MarketPro 
Computer Shows.* 

NJ - PARSIPPANY- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Parsippany 
Hilton. HOURS: 9:30am-4pm. ADMISSION: $6, 
under 12 free w/adult. FEATURES: C- FP. CON­
TACT: MarketPro Computer Shows.* 

VA- HAMPTON -Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: Hampton Coliseum. 
HOURS: 9:30am-4pm. ADMISSION: $6. FEA· 
TURES: C - FP. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY 20 

MA • BOSTON - Computer Shows & Sales. SPON· 
SOR: Northern Computer Shows. LOCATION: 
Boston College High School, Morrissey Blvd, 1-93, 
Exit 15 or Exit 14. HOURS: lOam-3:30pm. ADMIS· 
SION: $7, under·t:4 ~ w/adult. FEATURES: C­
FP. DEALER INFO: Set-up Bam. CONTACT: 
Northern Computer Shows.* 

VA- RICHMOND -Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: The Showplace. 
HOURS: 9:30am-4pm. ADMISSION: $6. FEA­
TURES: C- FP. CONTACT: MarketPro Computer 
Shows.* 

.JANUARY 20-21 

NJ - HACKENSACK - Computer Show. LOCA­
TION: FDU/Rothman Center, near Geo. Wash. 

Bridge to NYC. Rte 4 to Hackensack Ave South, left 
}m Temple Ave. HOURS: Sat: 10a'tn-4pm, Sun: 
l0am-4pm. FEATURES: C. DEALER INFO: 600+ 
tables. CONTACT:KGP Computer Shows. • 

NY· STONY BROOK- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: SUNY Stony 
Brook. HOURS:"9:30am-4pm. ADMISSION: $6, 
.ul\der 12 free wfadult. FEATURES: C- FP. CON­
TACT: MarketPro Computer Shows.* 

PA - KING OF PRUSSIA - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Valley Forge 
Convention Center. HOURS: 9:30am-4pm. ADMIS­
SION: $6. FEATURES: C - FP. CONTACT: 
MarketPro Computer Shows.* 

.JANUARY 21 

NY - YONKERS - Giant Electronic Flea Market. 
SPONSOR: Metro 70cm Network. LOCATION: 
Uncoln High School, Kneeland Ave. HOURS: 9am-
3pm. ADMISSION: $6, under 12 free. TALK-IN: 
440.425 MHZ PL 156.7, 223.760 MHZ PL 67.0. FEA­
TURES: DP- EX- F/M- FP- F/R. DEALER INFO: 
Table setup 7am. Call for prices. CONTACT: Otto 
Supliski WB2SLQ, 914-96!>-1053. 

VA- RICHMOND - Frostiest '96. SPONSOR: 
Richmond Amateur Telecommunications Society. 
LOCATION: The Showplace, 3000 Mechanicsville 
Trnpk. HOURS: 8:30am-3:30pm. ADMISSION: 
$5. TALK-IN: 146.88-. FEATURES: C- CB- DP­
E- F- FM- FP- F/R- H- RV-S. CONTACT: Craig 
Spain B04-526-9838 eves., POB 932, Chester VA 
23831. 

.JANUARY 27 

AL • GREENVILLE - Hamfest '96. SPONSOR: 
Butler County & Pike County RACES. LOCATION: 
Butler County Fairgrounds. HOURS: Bam-3pm. 
ADMISSION: $2. TALK-IN: 146.07-.67. FEA­
TURES: F/R. DEALER INFO: Tables $10, tailgate 
space $5, set-up Fri 4pm-8pm & Sat 6:30am. CON· 
TACT: Randolph Walters KW4B, 334-382-3496 
between 2pm-6pm . 

FL- FORT LAUDERDALE - Narisaam Computer 
Fair. LOCATION: Holiday Inn-West, 5100 N State 
Road 7. HOURS: 10am-4pm. ADMISSION: $5,$4 
with this ad, under 12 free. FEATURES: AC- C -FP. 
CONTACT: Fred Ahmadi, Narisaam Computer 
Shows.* 

NH - SALEM - Computer Shows & Sales. SPON­
SOR: Northern Computer Shows. LOCATION: 
Rockingham Park Racetrack, 1-93 Exit I, next to 175 
store Mall. HOURS: lOam-3:30pm. ADMISSION: 
$7, under 14 free w/adult. FEATURES: C. DEALER 
INFO: Set-up Bam. CONTACT: Northern Computer 
Shows.* 

NY- SETAUKET- Hamfest. SPONSOR: Ward 
Melville ARC. LOCATION: Ward Melville High 
School, 380 Old Town Rd N. HOURS: 8am-2pm. 
ADMISSION: $5. TALK-IN: 146.940-, 136.5. 
FEATURES:EX-F/R-H.DEALERINFO: 
Tables $20, 8' x 4' space $15, set-up 6:30am. 
CONTACT: John Pomfret W2AAF, 516-751-8236, 
Sharon Rosenfeld (SG) 516-6B9-6350. 

NY - WHITE PLAINS - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Westchester 
County Center. HOURS: 9:30am-4pm. ADMIS­
SION: $6, under 12 free w/adult. FEATURES: C ­
FP. CONTACT: MarketPro Computer Shows.* 

JN- GALLATIN - Hamfest/Computer Show. SPON­
SOR: Tenness~~e Valley ARN. LOCATION: Civic 
Center, off H':"y,31E on N side of town. HOURS: 
8ahr.4pm~ ADMISSION: $5, XYLs & under 16 free. 
FEATURES: EX. DEALER INFO: Tables $10, set­
up Fri 4pm-9pm, Sat 5am-8am. CONTACT: Gen'l 
Info: Bill Ferrell, 1032 Hidden Woods Tr, Gallatin TN 
37066, 615-452-7246. VE Exams: Ronnie Gilley, 510 
Hillside Dr, Gallatin TN 3706_6. 

.JANUARY 27-28 

MD - GAITHERSBURG- Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Montgomery 
County Fairgrounds. HOURS: 9:30am-4pm. ADMIS­
SION: $6. FEATURES: C - FP. CONTACT: 
Market Pro Computer Shows. • 

NC- CHARLOTTE -Charlotte Area Computer 
Show. LOCATION: Metrolina Expo Center, 7100 
North Statesville Rd, 1-77 N to Exit 16A, first exit N 
of 1-85/1-77 intersection. HOURS: Sat: 9am-5pm, 
Sun: 10am-4pm. ADMISSION: $5 both days, $4 
Sun only. FEATURES: AC - C - DP- FP - F /R. 
DEALER INFO: B' tables $45. CONTACT: 
Computer Show, POB 295, Riverdale, GA 30274. 
770.907.{)225. 

PA - MONROEVILLE - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Pittsburgh 
Expo Mart. HOURS: 9:30am-4pm. ADMISSION: 
$6. FEATURES: C- FP. CONTACT: MarketPro 
Computer Shows.* 

.JANUARY 28 

FL -WEST PALM BEACH - Narisaam Computer 
Fair. LOCATION: Palm Beach Airport Hilton, 150 
Australian Ave. HOURS: 10am-4pm. ADMISSION: 
$5, $4 with this ad, under 12 free. FEATURES: AC­
C -FP. CONTACT: Fred Ahmadi, Narisaam 
Computer Shows.* 

MA • SWANSEA- Computer Shows & Sales. 
SPONSOR: Northern Computer Shows. LOCA­
TION: Venus de Milo, Rte 6, Exit 3 off 1-195. 
HOURS: 9:30am-2:30pm. ADMISSION: $7, under 
14 free wjadult. FEATURES: C. DEALER INFO: 
Set-up Bam. CONTACT: Northern Computer 
Shows.* 

MD - ODENTON - Post Holiday Swapfest & Flea 
Market. SPONSOR: Maryland Mobileers ARC. 
LOCATION: Volunteer Fire Dept. Hall, 1425 
Annapolis Rd, Rte 175, 9 mi E of 1-95. HOURS: 
Bam-2pm. ADMISSION: $3. TALK-IN: 
146.205/BOS. FEATURES: EX- FM- FP- F/R. 
DEALER INFO: Tables $7. CONTACT: Tom 
Wilkison KA30MU, 592 Eason Dr, Severn MD 
21144, 410.969-2639 eves. 

NY - POUGHKEEPSIE - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Mid-Hudson 
Civic Center. HOURS: 9:30am-4pm. ADMISSION: 
$6, under 12 free w/adult. FEATURES: C- FP. 
CONTACT: MarketPro Computer Shows.* 

FEBRUARY 3 

MA - FITCHBURG - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: Royal Plaza 
Trade Center. HOURS: 9:30am-4pm. ADMISSION: 
$6, under 12 free w/adult. FEATURES: C- FP. 
CONTACT: MarketPro Computer Shows. • 

NH - SEABROOK- Computer Shows & Sales. 
SPONSOR: Northern Computer Shows. LOCA· 
TION: Seabrook Greyhound Park, 1-95, Exit I. 
HOURS: lOam-3:30pm. ADMISSION: $7, under 14 
free wfadult. FEATURES: C. DEALER INFO: Set­
up Bam. CONTACT: Northern Computer Shows. • 

TN - KNOXVILLE - Kerbela Hamfest. SPONSOR: 
The Shriners of Kerbela AR Service. LOCATION: 
Kerbela Shrine Temple. HOURS: Bam-4pm. ADMIS­
SION: $4. TALK-IN: 144.B3/145.43. FEATURES: 
EX - T. DEALER INFO: Tables $B + admission, tai~ 
gate space $3 + adm. Set-up Fri 4pm-9pm, Sat Sam­
Bam. CONTACT: Paul Baird KY4A, 1500 Coulter 
Shoals Cir, Lenoir City TN 37772. 423-986-9562. 
FCC Exams: Ray Adams N4BAQ, 423-6BS-7771. 

FEBRUARY 3-4 

FL • MIAMI - 36th Tropical Hamboree. SPONSOR: 
Dade Radio Club of Miami. LOCATION: Dade 
County Youth Fair & Exposition Center, SW 1 1 2 Ave 
& Coral Way (SW 24 St). ADMISSION: Adv $5, 
door $7. TALK-IN: 146.925. FEATURES: Swap 
tables: $25, elec $10 per user. CONTACT: Evelyn 
Gauzens W4WYR, 27BO NW 3 St, Miami FL 33125-
5059, 305-642-4139. 

MS - JACKSON - Mississippi State Convention. 
CONTACT: Travis Cliett ABSZE, 117 Beechtree 
Ln, Florence MS 39073. 601-939-9236. 

FEBRUARY4 

MA - ANDOVER - Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: Ramada Rolling 
Green. HOURS: 9:30am-4pm. ADMISSION: $6, 
under 12 free w/adult. FEATURES: C- FP. CON­
TACT: MarketPro Computer Shows.• 

ME - PORTLAND - Computer Shows & Sales. 
SPONSOR: Northern Computer Shows. LOCA· 
TION: Verrillo's Conv. Ctr., @ Howard Johnson Motor 
Lodge, 1-95 Exit B. HOURS: lOam-3:30pm. ADMIS­
SION: $7, under 14 free w/adult. FEATURES: C. 
DEALER INFO: Set-up Sam. CONTACT: Northern 
Computer Shows.* 

FEBRUARY 10 

FL • ARCADIA - Hamfest. SPONSOR: Desoto 
ARC. LOCATION: Desoto County Fairgrounds, 
1/ 2 mi S of Hwy 70 on US 17. HOURS: 9am-?. 
ADMISSION: $3. TALK-IN: 147.075. FEA­
TURES: H- RV-S- T. DEALER INFO: Tables $10, 
tailgating free w/admission, set-up; Fri 3-Bpm, Sat 
6am. CONTACT: Doug Christ KN4YT, POB 1352, 
Nocatee FL 33864, 941-494-5070. 

FL- PENSACOLA- ARRL Hamfest. SPONSOR: 
Pensacola Area Hamfest Association. CONTACT: 
Bill Behrends WA4YRN, 1050 W Carlton Rd, 
Pensacola FL 32534-1130. 904-476-B537. 

Rl - SMITHFIELD - Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: Bryant College. 
HOURS: 9:30am-4pm. ADMISSION: $6, under 12 
free w/adult. FEATURES: C- FP. CONTACT: 
MarketPro Computer Shows.* 

SC - CHARLESTON - 23rd Annual Charleston 
Hamfest & Computer Show. SPONSOR: Charleston 
ARS. LOCATION: Stall High School. HOURS: 
B:30am-4pm. ADMISSION: $5, under 12 free. FEA· 
TURES: C- DP- EX- F/R- H- T. DEALER INFO: 
Tables $B, set-up Fri after Spm. CONTACT: Jenny 
Myers WA4NGV, 2630 Dellwood Ave, Charleston SC 
29405-6814, 803-747-2324. 

FEBRUARY 1 0-11 

MA - WILMINGTON - Computer Show. LOCA· 
TION: Shriner's, N of Boston at 1-93, Exit #39. 
HOURS: Sat: 10am-4pm, Sun: 10am-3pm. FEA· 
TURES: C. DEALER INFO: 500+ tables. CON­
TACT:KGP Computer Shows.* 

FEBRUARY 11 

NY - STONY BROOK - Computer Show & Sale. 
SPONSOR: MarketPro. LOCATION: SUNY Stony 
Brook. HOURS: 9:30am-4pm. ADJIIIJSSION: $6, 
under 12 free w/adult. FEATURES: C- FP. CON­
TACT: MarketPro Computer Shows. • 

PA- LATROBE- Winterfest. SPONSOR: Chestnut 
Ridge ARC. LOCATION: Latrobe American Legion, 
IBII Ugonier St. HOURS: Bam-3pm. ADMISSION: 
$2. TALK-IN: 145.150-. FEATURES: DP- F/R. 
DEALER INFO: Tables $10. CONTACT: CRARC, 
POB 175, Loyalhanna PA 1566 Hll 75. Chris Weiss, 
412-537-6068. 

FEBRUARY 1 6-1 7-1 8 

FL - ORLANDO - Florida State Convention. CON· 
TACT: John Lenkerd W4DNU, 1046 Turner Rd, 
Winter Park FL 32789. 407.{)45-2026. 

FEBRUARY 17 

MA- MARLBOROUGH - ARRL Hamfest. SPON­
SOR: Algonquin ARC. CONTACT: Ann Weldon 
KA1PON, POB 258, Marlborough MA 01752. SOS-
481-4988. 

NY - GOSHEN - Hamfest. SPONSOR: Orange 
County ARC. LOCATION: John S Burke Catholic 
HS, Rte 17 to exit 122A (Fletcher St). HOURS: 
9am-3pm. ADMISSION: $3. TALK-IN: 146.760. 
FEATURES: CB- EX- F- F/R- H- T. CONTACT: 
Steve Voorman KB2TRG, 914-496-8710. 

FEBRUARY 1 7-1 8-1 9 

NJ - EDISON - Computer Show. LOCATION: 
Raritan Center Exposition Hall (NJ Convention 
Center), NJ Tpke Exit #10. HOURS: Sat: 9:30am-
4pm, Sun & Mon: 10am-4pm. FEATURES: C. 
DEALER INFO: 500+ tables. CONTACT:KGP 
Computer Shows.* 

FEBRUARY 18 

MA- TAUNTON -Computer Shows & Sales. 
SPONSOR: Northern Computer Shows. LOCA· 
TION: Taunton Holiday Inn, Exit 9 off 1-495, between 
Rte24 & 1-95. HOURS: lOam-3:30pm. ADMISSION: 
$7, under 14 free wjadult. FEATURES: C. DEALER 
INFO: Set-up Bam. CONTACT: Northern Computer 
Shows.* 

NC - ELKIN,- ARRL Hamfest. SPONSOR: 
Briarpatch & Foothills ARCs. CONTACT: Dave 
Nicholson N4VMB, PO Box 162, Cana VA 24317-
0317. 703-755-4669. 

FEBRUARY 19 

MA - ROCKLAND - Computer Shows & Sales. 
SPONSOR: Northern Computer Shows. LOCA­
TION: Sons of Italy, Rtes 123 & 139, Rte 3 Exit 14 to 
Rockland Center. HOURS: lOam-3:30pm. ADJIIIJ8-
SION: $7, under 14 free wfadult. FEATURES: C. 
DEALER INFO: Set-up Bam. CONTACT: Northern 
Computer Shows. • 

FEBRUARY 24 

FL • BROOKSVILLE - ARRL Hamfest. SPONSOR: 
Hernando County ARA. CONTACT: Glenn Brown 
AC4QH, 31188 Park Ridge Dr, Brooksville FL 34602. 
904-79%755. 

NY -TROY- Computer Show & Sale. SPONSOR: 
MarketPro. LOCATION: Troy Armory. HOURS: 
9:30am-4pm. ADMISSION: $6, under 12 free 
w/adult. FEATURES: C- FP. CONTACT: MarketPro 
Computer Shows.* 

VT - MILTON - Northern Vermont Winter 
Hamfest. SPONSOR: Radio Amateurs of 
Northern Vermont. LOCATION: Milton High 
School, Rte 7, 5 miN of 1-89, exit 17. HOURS: 
8am-3pm. ADMISSION: $3, under 18 free. 
TALK-IN: 145.15-. FEATURES: C- E- EX- F­
FM- FP- F/R- H- T. DEALER INFO: Tables free, 
first come first served. CONTACT: WB2JSJ 802-
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879-6589. 

FEBRUARY 24-25 

GA- ATLANTA- Atlanta Area Computer Show. 
LOCATION: Cobb County Civic Center, 548 S 
Marietta Pky, Exit 112 at 1-75, Hwy 120 W. HOURS: 
Sat: 9am-5pm, Sun: 10am-4pm. ADMISSION: $5 
both days, $4 Sun only. FEATURES: AC - C - DP­
FP- F /R. DEALER INFO: 8' tables $45. CONTACT: 
Computer Show, POB 295, Riverdale, GA 30274. 
770.907-6225. 

FEBRUARY25 

CT - CROMWELL - Computer Show & Sale. SPON­
SOR: MarketPro. LOCATION: Radisson Cromwell. 
HOURS: 9:30am-4pm. ADMISSION: $0, under 12 
free w/adult. FEATURES: C- FP. CONTACT: 
MarketPro Computer Shows. • 

PA- PmSBURGH - ARRL Hamfest. SPON­
SOR: South Hills ARC. CONTACT: Steve Lane 
N3RNY, PCB 11626, Pittsburgh PA 15228. 412-
341-1043. 

MARCH2 

NJ - ABSECON - Springfest '96. SPONSOR: 
Shore Points ARC. LOCATION: Holy Spirit High 
School, on Rte 9, 3/4 mi S of Rte 30. HOURS: 
9am-?. ADMISSION: $5, XYI.:s & children free. 
TALK-IN: 146.385/.g85. FEATURES: FM- FP­
F/R- H- T. DEALER INFO: 8' indoor tables $7, 
tailgating $5, set-up ?am. CONTACT: SPARC, 
PCB 142, Absecon NJ 08201. 

MARCH9 

FL- LAKE WORTH - Semi-Annual Free Flea. 
SPONSOR: West Palm Beach ARC. LOCATION: 
John Prince Park @ Mound Circle. HOURS: 8am-
2pm. ADMISSION: Free. TALK-IN: 147.135+. 
FEATURES: FP- F/R- T. DEALER INFO: Free 
to sellers. CONTACT: Marvin Kaskawits, KD2CK 
@ KB4VOL, 407-683-2930. 

MARCHS-10 

NC • CHARLOTTE - ARRL Hamfest. SPONSOR: 
Mecklenburg ARS. CONTACT: Mary Hunt 
KA4EXP, 3213 Bridgemere Terrace, Matthews NC 
28105. 704-841-HAMS. 

NJ - PENNSAUKEN - Computer Show. LOCA­
TION: South Jersey Expo Center, off NJ Tpke, Exit 
#4 on Rte 73. HOURS: Sat: 10am-4pm, Sun: 10am-
3pm. FEATURES: C. DEALER INFO: 500+ tables. 
CONTACT:KGP Computer Shows.* 

MARCH 16 

FL- ENGLEWOOD - ARRL Hamfest. SPON­
SOR: Englewood ARS. CONTACT: Dennis 
Babcock NT9K, 1960 Mississippi Ave., Grove City 
FL 34224. 941-698-0248. 

GA ·MARIETTA- ARRL Hamfest. SPONSOR: 
Kennehoochee ARC. CONTACT: Margaret 
Durham KB4QKW, 1097 Seven Springs Cir, 
Marietta GA 30068. 770-977-4405. 

MARCH 16-17 

FL- FORT WALTON BEACH- ARRL Hamfest. 
SPONSOR: Playground ARC. CONTACT: Scott 
Stowell KE4BFT, 134 Bryn Mawr Blvd, Mary 
Esther FL 32569. 904-243-3182. 

GA - PERRY- Middle Georgia Computer Show. 
LOCATION: Georgia National Fairgrounds & 
Agricenter, 401 Larry Walker Pky (1-75 at Exit 42). 
HOURS: Sat: 9am-5pm, Sun: !Oam-4pm. ADMIS­
SION: $5 both days, $4 Sun only. FEATURES: AC -
C - DP- FP- F /R. DEALER INFO: 8' tables $40. 
CONTACT: Computer Show, POB 295, Riverdale, 
GA 30274. 770.907-6225. 

NJ -WAYNE -Computer Show. LOCATION: 
William Paterson College, Recrreation Center, Near ~ 
80, Rte 23 and Rte 46, on Pompton Rd. HOURS: 
Sat: 10am-4pm, Sun: 10am-3pm. FEATURES: C. 
DEALER INFO: 500+ tables. CONTACT:KGP 
Computer Shows. • 

MARCH 17 

MA • BRAINTREE - Ham Radio Flea Market. 
SPONSOR: South Shore ARC. LOCATION: Dav 
#29 Hall, Uberty St. HOURS: 9:30am-2:00pm. 
ADMISSION: $2. TALK-IN: 146.67-. FEA­
TURES: DP- EX- F/R- H. DEALER INFO: 
Tables, Adv: $12, Door $15, set-up 8:00am. CON­
TACT: William Morgan, 25 Helena Rd., Boston fi,A 
02122. 617-288-6906. 

PA - DOVER - 9th Annual York Springfest. SPON­
SOR: Keystone VHF Club. LOCATION: Dover 
Firehall. HOURS: 8am-4pm. ADMISSION: $3, 

142 January 1996/Nuts & Volts Magazine 

under 12 free. TALK-IN: 146.37/.97. FEATURES: C 
- EX- FP- F /R - H - T. DEALER INFO: Tailgate 
space $5, includes one admission .. CONTACT: York 
Springfest, PCB 266, East Berlin PA 17316-0266. 
Ted Rodes KE3SO, 717-259-8063. FAX 717-259-
7870. 

FOREIGN 

FEBRUARY3 

CANADA- ST. CATHARINES, ONTARIO -
Hamfest. SPONSOR: Niagara Peninsula ARC. 
LOCATION: Canadian Auto Worker's Hall, 124 
Bunting Rd. HOURS: 9am-2pm. ADMISSION: 
$6. DEALER INFO: Tables $15-$20, set-up 
7:00am. CONTACT: Marg Sewell VE3HOX, 
NPARC, PO Box 20036, Grantham Postal Outlet, 
St. Catherines ONT L2M 7W7, 905-680-1211. 

EVENTS CALENDAR 

uUonth at a QQance 

.JANUARY 1 996 

.JANUARY& 
CA- Fresno- MarketPro Computer Show• 
CA- Santee- Ham/Computer/Electronic Swapmeet 
MA- West Springfield- MarketPro Computer Show* 
MD - Maryland - MarketPro Computer Show* 
Ml · Kalamazoo - Computers & You Computer Show 
NH - Portsmouth - Northern Computer Show* 
OH • Cincinnati • MarketPro Computer Show* 
PA · Newtown · MarketPro Computer Show* 
TN · Morristown · Hamfest & Computer Show 

.JANUARY6-7 
FL- Ft Meyers - Southwest Florida Ham fest 
Ml -Detroit- Computer & Hi Tech Electronic Show 
NJ- Pennsauken· KGP Computer Show* 

JANUARY7 
CA- Lancaster- MarketPro Computer Show* 
CA - Uvermore • Swapmeet 
CA - San Diego · Computer Show & Sale 
CA · San Jose· MarketPro Computer Show* 
CT- Waterbury· MarketPro Computer Show* 
DE- Newark - MarketPro Computer Show* 
IN- South Bend· 19th Annual Hamfest 
ME - Augusta - Northern Computer Show* 
Ml - Dearborn - Computers & You Computer Show 
OH ·Cincinnati · MarketPro Computer Show* 
VA- Virginia Beach- MarketPro Computer Show* 

.JANUARY 13 
AZ · Phoenix - WestFest 
CA- Fontana- Amateur Radio/Electronics Swapmeet 
CA- Sacramento- MarketPro Computer Show* 
CO- Loveland · Winter Superfest 
Ml- Nevi -Computers & You Computer Show 
NJ - Somerset· MarketPro Computer Show* 
NY - Marathon • ARRL Hamfest 
PA- Allentown- MarketPro Computer Show* 
PA - Harrisburg - Hamfest 
SC- Greenwood· Hamfest 
VA· Annandale· MarketPro Computer Show* 

JANUARY 13-14 
FL- Sarasota- 17th Annual Hamfest/Computer Show 
MA · Marlborough· KGP Computer Show* 

.JANUARY 14 
CA ·Oxnard· MarketPro Computer Show* 
CA- Santa Rosa- MarketPro Computer Show* 
IL- Des Plaines- Computer Show & Sale 
IL- Orland Park· Computer Show 
IN · Ft Wayne· MarketPro Computer Show* 
MD- Greenbelt- MarketPro Computer Show* 
Ml -Grand Rapids- Computers & You Show 
Ml • Kalamazoo· Computer/Camera Swapmeet 
NJ - Parsippany • MarketPro Computer Show* 
OH · Dover· Hamfest 
PA · Allentown· MarketPro Computer Show* 
VA· Hampton- MarketPro Computer Show* 
WI -Waukesha- 24th Annual Midwinter Swapfest 

JANUARY20 
CA - Bakersfield - MarketPro Computer Show* 
CA- Santee- Ham/Computer/Electronic Swapmeet 
LA- Springfield· Hammond Hamfest 
MA- Boston- Northern Computer Show* 
Ml · Flint· 4th Annual Swap & Shop 
Ml · Uvonia · Computers & You Computer Show 
MO- St Joseph -Winter Hamfest 
OH- Dayton· MarketPro Computer Show* 
PA- King of Prussia- MarketPro Computer Show• 
VA· Richmond- MarketPro Computer Show* 

JANUARY 20-21 
CA · Vallejo · MarketPro Computer Show* 
NJ · Hackensack· KGP Computer Show* 
NY· Stony Brook · MarketPro Computer Show* 

OH - Dayton · Computer Fair 

JANUARY 21 
IL · Glen Ellyn· Computer Central Computer Show 
Ml · Lansing · Computers & You Computer Show 
Ml · Southfield · 30th Annual Swap & Shop 
NY · Yonkers · Giant Electronic Swapmeet 
OH · Columbus · MarketPro Computer Show* 
OH · Nelsonville · ARRL Hamfest 
PA · King of Prussia- MarketPro Computer Show* 
VA - Richmond - Frostfest '96 

JANUARY27 
AL - Greenville - Hamfest '96 
FL • Ft Lauderdale· Narisaam Computer Show* 
IN · Indianapolis· AGI Computer Fair* 
MD - Gaithersburg - MarketPro Computer Show* 
Ml ·Taylor · Computers & You Computer Show 
MO-St Charles- ARRL Hamfest 
NH- Salem - Northern Computer Show• 
NV • Setauket • Hamfest 
NV- White Plains - MarketPro Computer Show• 
PA - Monroeville· MarketPro Computer Show• 
TN -Gallatin- Hamfest/Computer Show 

.JANUARY 27-28 
CA - Sacramento- MarketPro Computer Show• 
CA - Ventura- MarketPro Computer Show• 
NC • Charlotte • ComputerShow 

JANUARY28 
CA- Santa Ana - ACP Swap meet 
FL - West Palm Beach · Narisaam Computer Show* 
IL ·Villa Park· ARRL Hamfest 
MA- Swansea- Northern Computer Show* 
MD- Gaithersburg - MarketPro Computer Show* 
MD· Odenton· Post Holiday Swapfest & Flea Market 
Ml ·Madison Heights- Computers & You Show 
Ml • Midland - Five Star Computer Show 
NY- Poughkeepsie- MarketPro Computer Show• 
PA- Monroeville- MarketPro Computer Show• 

JANUARY 30-31 FEBRUARY 1 
CA - Santa Clara - SoftExpo '96 

FEBRUARY 1 996 

FEBRUARY 3 
CANADA - Ontario- St Catherines - Hamfest 
CA - Antioch - MarketPro Computer Show• 
CA- Santee · Ham/Computer/Electronic Swapmeet 
MA- Fitchburg- MarketPro Computer Show* 
NH - Seabrook· Northern Computer Show* 
TN · Knoxville · Kerbeia Hamfest 
TX - Amarillo • ARRL Hamfest 

FEBRUARY 3-4 
FL- Miami- 36th Tropical Hamboree 
MS - Jackson - ARRL State Convention 

FEBRUARY 4 
CA - Lancaster· MarketPro Computer Show* 
CA - Uvermore • Swapmeet 
CA · Santa Rosa · MarketPro Computer Show* 
MA- Andover- MarketPro Computer Show* 
ME- Portland- Northern Computer Show* 

FEBRUARY 10 
CA - Fontana- Amateur Radio/Electronics Swapmeet 
CA - Fresno- MarketPro Computer Show• 
FL - Arcadia - Hamfest 
FL- Pensacola - ARRL Hamfest 
MN- Blaine· Midwinter Madness 
Rl - Smithfield - MarketPro Computer Show* 
SC · Charleston· Hamfest & Computer Show 
WI -Waukesha · Computer Show & Sale 

FEBRUARY 10-11 
MA- Wilmington - KGP Computer Show• 

FEBRUARY 1 1 
CA- San Diego· MarketPro Computer Show* 
IL- Des Plaines- Computer Show & Sale 
IN - South Bend· Computer/Camera Swapmeet 
NY· Stony Brook · MarketPro Computer Show* 
OH- Mansfield- Mid-Winter Hamfest/Computer Show 
PA - Latrobe - Winteriest 

FEBRUARY 16-17-18 
FL - Orlando - ARRL State Convention 

FEBRUARY 17 
AZ · Tucson · Fest West '96 
CA - Santee- Ham/Computer/Electronic Swapmeet 
CA- Stockton· MarketPro Computer Show* 
IN - Indianapolis · AGI Computer Fair* 
MA - Marlborough · ARRL Hamfest 
NY - Goshen- Hamfest 
OR- Rickreal- 1996 Salem HamFair 
TX · Smithville - ARRL Hamfest 

FEBRUARY 17-18 
CA- Ventura- MarketPro Computer Show* 

FEBRUARY 17-18-19 
NJ - Edison - KGP Computer Show* 

FEBRUARY 18 
CA · Sacramento- MarketPro Computer Show• 
IL - Orland Park- Computer Show 
IL • Rock Island· 25th Annual Davenport Hamfest 
MA- Taunton- Northern Computer Show* 
Ml - Flint- Five Star Computer Show 
NC- Elkin- ARRL Hamfest 

FEBRUARY19 
MA • Rockland • Northern Computer Show* 

FEBRUARY 24 
CA • Monterey • ARRL Hamfest 
FL - Brooksville - ARRL Hamfest 
GA- Dalton - ARRL Hamfest 
IN · LaPorte· Mid-Winter "Cabin Fever" Hamfest 
NY - Troy- MarketPro Computer Show* 
VT - Milton · Northern Vermont Winter Hamfest 

FEBRUARY 24-25 
CA - Vallejo - MarketPro Computer Show• 
GA- Atlanta - ComputerShow 
OH - Cincinnati - ARRL Great Lakes Division 1996 

FEBRUARY 25 
CT · Cromwell· MarketPro Computer Show* 
IL ·Glen Ellyn· Computer Central Computer Show 
Ml - Dearborn • 26th Annual Swap N Shop 
OH- Cuyahoga Falls· Ham/Computer/Flea Market 
PA - Pittsburgh · ARRL Hamfest 

MARCH 1996 

MARCH2 
CA- Santee- Ham/Computer/Electronic Swapmeet 
ND- Bismarck· 6th Annual Hamfest 
NJ ·Absecon· "Springfest '96" 

MARCH3 
CA - Uvermore • Swapmeet 

MARCH 8-9-10 
LA · Lafayette · ARRL Hamfest 
NE · Norfolk· ARRL State Convention 

MARCH9 
AZ- Scottsdale- ARRL Hamfest 
CA- Fontana- Amateur Radio/Electronics Swapmeet 
FL- Lake Worth- Semi-Annual Free Flea 
TX - Victoria - Swapfest 1996 
WA- Puyallup- Electronics Show & Fleamarket 

MARCH9-10 
NC · Charlotte - ARRL Hamfest 
NJ - Pennsauken · KGP Computer Show• 

MARCH 9-1 G-11 
FL ·Orlando· 50th Annual Orlando HamCation 

MARCH 10 
IL- Orland Park- Computer Show 
OH- Conneaut- lOth Annual Hamfest 
WI -Waukesha • Sewfars Swapfest 

MARCH 12-13-14 
CA- Los Angeles· Computer Telephony Conference 

MARCH 15-16 
AR - Uttle Rock - Hamfest & ARRL State Convention 

MARCH 16 
CA- Santee- Ham/Computer/Electronic Swapmeet 
FL- Englewood • ARRL Hamfest 
GA · Marietta - ARRL Hamfest 
Ml -Marshall· 35th Annual Crossroads Hamfest 

MARCH 16-17 
FL - Fort Walton Beach • ARRL Hamfest 
GA- Perry- Middle Georgia ComputerShow 
NJ -Wayne- KGP Computer Show* 
TX - Midland - ARRL Hamfest 

MARCH 17 
MA - Braintree - Ham Radio Flea Market 
Ml · Flint · Five Star Computer Show 
OH- Maumee- 41st Annual Hamfest/Computer Fair 
OR· Milton-Freewater • ARRL Hamfest 
PA - Dover - 9th York Springfest 
WI - Jefferson · Hamfest 

MARCH23 
FL - Sebring - 3rd Annual Hamfest 
IN - Indianapolis· AGI Computer Fair* 
MO · Kansas City · ARRL Hamfest 

MARCH 23-24 
AL · Huntsville· ComputerShow 
OK· Tulsa· ARRL Section Convention 
PA- Fort Washington- KGP Computer Show* 

MARCH24 
IL- Glen Ellyn -Computer Central Computer Show 
IL- Sterling- 36th Annual Hamfest 
Ml - Ann Arbor· Colossal Computer Sale 
Ml- Midland- Five Star Computer Show 
NJ ·Trenton· Hamcomp '96 
NY - Yonkers · ARRL Hamfest 
OH - Madison - ARRL Hamfest 
WV ·CHarleston· ARRL Hamfest 

MARCH 29-30 
GA - Columbus - ARRL Hamfest 

MARCH30 
KY- Elizabethtown- 17th Annual Hamfest 
NJ -Upper Saddle River- Annual Flea Market 
TN ·Tullahoma · ARRL Hamfest 

MARCH 30-31 
GA- Norcross- Atlanta Area ComputerShow 
MD - Timonium - Ham/Computerfest & State Conv. 

MARCH 31 
CA • Santa Ana- ACP Swapmeet 
IL · Grayslake · LAMARSFEST '96 

*See Computer Show Promoter Info Box 
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Dear Nuts & Volts: 

J 

DB1 
100V 
10A 

*C2 
2201!F 

Vb 

, In regards to the Apr. '95 
question #49515 (answered). 
I have an IBM PC2 that I have 
been upgrading. I purchased 
an 1.2M·5.25,. FD and a 3.5" 
and 5.25" FD controller card 
from Alltech Electronics. The 
FD and the controller works 

L__. __ _._1oo_v ______ 0 _v 

fine. Total $34.95. 
The controller was 
made by DTK and \t 
supports two FD and 1N4002 

* C1 and C2: Panasonic SU series, 
part no, P6298 

1N4002 has an EPROM Bios: 3 2 
+V ---..~ F----<._~~--+Vout Also, FD controllers +1,25 to +35V 

are carried by JDR .._~__,,"f. R
1 

Microdevices at 1- Cin • 240 cout 
800-538-5005. Be 111F ..._--+------' 111F 

sure to order a con- tanta~~ I I ?g~~ I ~Salum 
troller or FD that tantalum 

comes with the -= -= -= 50
v -= 

instruction book only. 
I have to write , 

regaraingthe ;ques- •· ·A'! 
tion in your Apr. '95 · [!] 
issue #4955, the 
answer wa~ already''*' 
published in a .late 
issue. However; l 
have been doing 
~i.rk: . 'Yith t1!flh2gai 
auf!io amp§ !~ng t 
pq)Ver supplY' was 
al~~ys ~he, §turl'l:-

. bliJlg b(ock<il?edms 
th~j ~upply' Y'ltro. 
duded noi ' I hav 

Vo=L25 {t+ ~ }+IadjR2 

Iadj < IOO!JA 
(negligible in most apps) 

Vout= L25 {I+ ~ } 

1N4002 

1N4002 

-1 ,25 to -35V 

;o ···· reso td'!ia? 
'B .. ·· fOr ·.·.··· hij& -c::l)- -Vout=L25{t+ ~} 
au,d!!? amps'iuntifl' i/ ·••i'" 

prototyped .. ~~ p~~ ppty'iil~ rto 'ng':i Fl!iires A: ·~. and c:I 
,_.. "k''~e ppW:t::;fsupp . si ant:LI gg~ . · a~ frpm DigFKey. 
The' yaria~Je.tegul~to~ wi .·· .· 1.ltf!El~25V o .... ·. l.lsingthe 24 }lAC, 
400Atransf6rmer: The dioge ~ridgt} .l~~ate~Jor ;JOOVasare the 220 
uf q~ps. ~be '{on~ el!9 use~ a <Joubyrig sch?rn? !or ~~~q~ing t~e ( 
desired vqlta~e of~bout 7~VQ!£ frotn ..,-y to!!tyiat'pqirit Vb, at pOint 
Val is the .d~sired voltage df abOut 37.5V. Which .is p~rfect for the 

' l:2S.35V variable regulator~. This approach allows using a smaller 
t~~psf~rm~r With at;~gher rating jn try!! same., .. ~P~S~: Xg};:' s:an u~e. two 
l fa'mp' regl1lators iJ"! pla<;:e ofipne reg'Hlator onithe schernatic ( re. + 24V 
ary,d +12V);;if the regl.llators_are rate~:·greater.~an or ~qual to 37.5V. 
Bqth regul~tors use protectigp diode~ as des<i[ibed in the Motorola lin-
e~~ · and int~_rface integrated~irc4its ~~n~~~~.#~Jlish »1!! protect from 

. an 'fnput or.output snort circpit. #A must for prototyping." Also the 
ICscare heatsinked 1..i'sing clip;on heat§!nks, bu~ should be heatsinked 
usipg mouq!fible he~.tsinks. [he power suppJyiJs mouq~e.d on a ?'' x 3" 

' protoboard ;~s in sc~ema~cst, B, af1.~ . ~· <i' \;il:,;.t ~•II: ""li[ 
:,;rhe SU'§eries caps and the tant dips have a low E§R which the 

older caps don't have. It seems to reduce the noise when the newer 
ca~~ are su~~tituted ... f:or the oiOer vers.i5ms . .... i . , !' M 

' <And Iast;ithe bestway I've. .. seen tdcharge tlle 12V batteries, which 
seems to be a common question is in the follo~ng schematic: 

13.8V 
Radio Shack 1--.. 

Power 
Supply 

12V, 1A 
Auto light bulbs I. I. 

···•···.····· Or, usirlg a 10 cimp battery charger designed for charging 6v or 
12V automobile batteries. 

Wayne Chesser 
Sandy,OT 
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HOW TO PLACE A CLASSIFIED AD 
TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on the form provided or on a separate piece of paper. Calculate the number of 
words and multiply it by the appropriate rate (see RATE PER WORD section). 
Include any charges for bold and/ or CAPPED words, any photo costs that would be 
applicable and/ or costs for boxing your ad (explained below). Choose the appropriate 
classification for your ad(s) to appear in (see below). Enclose your name, address, and 
Nuts & Volts account number from your mailing label (if available) for identification 
purposes. Include full payment - CLASSIFIEDS ARE RUN ON A PRE-PAID 
BASIS ONLY- and mail your completed order to: NUTS & VOLTS MAGAZINE, 
430 Princeland Court, Corona, CA 91719. 

F D 
The ad rate for current PAID subscribers is 30¢ per word. All others pay 60¢ per 
word. These rates apply to the first 150 words of your ad. From 151-200 words, the 
rate per word doubles to 60~ and $1.20 respectively. We do not accept ads over 200 
words. There is a $4.50 minimum charge per ad per insertion. 

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 (e.g., Ohio ~ OH). A phone number is one word. It 
will be most helpful if you would spell out words when submitting handwritten copy. 

A photo or drawing may be run at the top of your classified ad for an additional 
$10.00 (1" depth max.) for camera-ready art. No wording is allowed in this area. Add 
a one-time charge of $5.00 to enlarge, reduce or duplicate line art, or $8.00 for 

CHOOSING A 
CLASSIFICATION 
Select the appropriate classification for your 
ad(s) to appear in and mark it in the space 
provided below. If no classification is indicat­
ed, the ad(s) will be placed in the Misc. 
Section or wherever we deem most suitable. 
Available classifications to choose from are: 

10. 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 

halftone of photographs. To BOX your ad, include an additional $25.00 for copy-only 
ads, or $50.00 for ads with artwork or photos. 

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. Be sure to include the credit card expiration 
date, the name that appears on the card, a daytime phone number, and your Nuts & 
Volts account number. Ads faxed in without credit card information will not be listed 
as received until payment is received in full. Due to the large number of ads received, 
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. 

Prepaid ads received by 5:00pm on the closing date (lOth of the month) will appear 
in the following month's issue. For example, ads received by May lOth will run in 
June. Ads postmarked through the lOth, but received after the closing date, will be 
placed in the next available issue. No cancellations or changes after the lOth. 
Cancellations and changes must be submitted in writing. 

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. The magazine is mailed on or before the 1st of the month. 
We do not bill for classified ads. Repeat ads or ads run in multiple classifications 
within the same issue are allowed. Paid subscribers may run ads at the 30¢ rate only 
through their subscription expiration date. NO REFUNDS. Credit only. No credit for 
typesetting errors will be issued unless you clearly print or type your copy. 

95. Military Surplus Electronics 
100. AudioNideo/Lasers 
110. 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 

PLEASE TYPE or PRINT CLEARLY - ONE WORD PER SPACE 
AD #1 CLASSIFICATION ___ _ AD #2 CLASSIFICATION ____ _ 

-Tota_l_ xcro_e P-ald-&Jb --=s:-:-oot_ota_l - + --cDBotd=-:-c-=-Caps- + --=-oo=x=IT-
WOtds or MG'or 005ropyoo~ 

lliOe Non·Sub DAI1/PI'do 0$50 cqJy/art 

--:S-Ii>t_otal __ X 
No. 
ol 

Issues 

Total 
X --

Taal Dl1c Paid Sub 
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IJ60c Non-Sub 

NV Account# ______ _ MCNisa -------------------- Exp. 
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Now you can get far greater 
range and networking features 
in a 900 MHz phone I 
Introducing the Micro 900ES cordless phone that operates on the 900 MHz 
frequency for clean, crisp sound and greatly extended range. Its superior range 
and unique lightweight, pocket-sized handset make it the ultimate in home or 
small office communications systems! 

by Travis Hughes 

Jlte Micro 
90011 outper· 
form• traditional 
cordi••• piton•• 
In clarity, 
range and 
convenience I 

We have all seen and 
used cordless phones 
before. The complaints 
are all the same-bad 
reception, short range 
and just poor sound 
quality. I have a cord­
less phone that will only work 10 feet 

from the base unit. And every time I 
turn my head in a certain direction, 
I either get static or I can hear 
someone else's conversation. 

Now there is a cordless phone, 
the Micro 900ES, that uses 900 
MHz technology to give you the 
mobility of a cordless phone, but 

without the complaints. Not only 
will you get far greater range 

and incredible sound quality, 
you can create a home office 

environment by adding up to 
three remote handsets and charg­

er bases to each base model. You 
can transfer calls between these 
phones with music on hold, and 
with 40-channel auto-scanning 

you will be assured of crystal-clear 
static-free conversations! 

More than just a cordless phone. The 
Micro 900ES system operates on the 900 MHz 
frequency for clean, crisp sound and greatly 
extended range. It also has many more 
features that make it more than just a 
cordless phone. 

• One of the smallest in the industry, 
the Micro 900ES offers a lightweight, pocket­
sized handset. 

The future of cordless products can 
be found in 900 MHz technology ... 

l900 MH~ The FCC recently all~cated a 
band of frequencies, from 

d%8•8•18·8·•· 903-926 MHz, specifically for 
cordless products. Most other cordless 
products use 49 MHz technology, 
from 46-49 MHz. Interference 
and shortened range are com­
mon side effects of this clut­
tered frequency range, 
which is shared by garage 
door openers, remote con­
trols, home security sys­
tems and many other cordless 

The 900 MHz 
advantage 

phones. But because the 900 MHz 
....,... unused; ft gives 

Extended range. Range depends upon 
many factors, including frequency. Because 
the Micro 900ES phone system uses the unclut­
tered 900 MHz frequency range, you get clar­
ity and range not avai lable from other cord-

less phones. In fact, with Micro 900ES 
you can expect a range two to three times 

that of ordinary cordless phones. 

........................... 
The Micro 900ES system oper­
ates in the newly-approved 
frequency range, from 903-926 
IlHz. You get Incredible aound 

qflll and 

• The MultiLink'" feature is a multi-handset 
capability that lets you add up to three addi­
tional handsets and chargers to each Micro 
900ES phone base-without the need for 
additional phone jacks. 
• The two-way paging/intercom lets you page 
between baseset to handsets and handsets 
to baseset. 
• 40-channel Auto-Scanning automatically 
chooses the clearest of 40 channels for clarity 
and static-free conversations. 
• Direct Call Receiving allows you to receive 
incoming calls even with the flip cover closed 
by pressing the line engage/ disengage key. 
• Auto-Talk feature enables the line to auto­
matically engage to receive incoming calls 
when the handset is removed from the baseset. 

• QuickDial'" provides one-touch dialing for a 
pre-programmed number for each handset. 
Addit ional features. The Micro 900ES sys­
tem has 65,000 digital security codes to prevent 
unauthorized long distance charges. It has a 
Call Tuner Display that activates after a call is 
received or dialed. And if you want an office 
telephone system, you can call transfer between 
handsets with music on hold. There is also pri­
vacy-no eavesdropping on transferred calls. 

Create a home or office com­
munications network system . ~ .. - .. 
I 

room 1 ·~ 

~··············· ... 
.~ .. · 

,J; room 2 
base umt 

Have you ever wanted to put a plwne in your 
garage or hlllJe additional phones for your 

sm1lll business, but didn't 1uwe erwugh phone jacks? 
The Micro 900ES lets you add up to three additional 
handsets and chargers to w:lz Micro 900ES phone 
base-with only one plwne jack! 

Risk-free. The Micro 900ES system is backed 
by our risk-free home trial. If you are not sat­
isfied, return it within 90 days for a full "No 
Questions Asked" refund. It is backed by a one­
year manufacturer's limited warranty. 

Micro 900ES phone ........ ...... . $279 $19 S&H 

Additional handset and charger base 
. ............................................ $179 $9.50 S&H 

Please mention promo code 1242-NV-5820. 

For fastest service, call toll-free 24 hours a day 

00 704-1211 
ill .. 

To order by mail, send check or money order for tile 
total amount including S&H (VA residents add 4.5% 
sales tax). To charge it, enclose account number and 
experiation date. 
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• PERSONALIZED ASSISTANCE • 
• COMPETITIVE PRICING • 

Please have the make and 
model number of your 
current cable box so that 
we could give you the best 
available systems in your 
area. 

CATV SYSTEM COMBOS 

SA-M-80 -COMBO: 

SA-M-SO-DECODER ONLY: 

PIO-COMBO: 

PIG-DECODER: 

DIGITAL J-COMBO 

DIGITAL J-DECODER 

ZENITH COMBO: (RECONDITIONED) 

ZENITH DECODER: (RECONDITIONED) 

OAK COMBO 

OAK DECODER 

SOME BRANDS NOT LISTED 

150.00 

85.00 

165.00 

CATV 1 PC. SYSTEMS 

NOVA-5700: 
NOVA-5800: 
NOVA-5600: 
8580: 
8590: 

95.00 8600: 

150.00 

245.00 
245.00 
245.00 
250.00 
CALL 
CALL 

( 1 PC. UNITS CONSIST OF A CONVERTER WITH 
85.00 BUILT IN DESCRAMBLER & REMOTE) 

235
·
0° FILTERS 

170.00 
CHANNELS #2 THRU #23 20.00 

135.00 

70.00 CONVERTERS: (PARENTAL LOCKOUT) 

( ALL COMBOS CONSIST OF TUNER, REMOTE, 
AND DECODER + PATCH CORD ) 

PANASONIC 
NOVA CENTURY: 
VOL- CONTL: 

89.00 
79.00 

105.00 
35.00 

1.25 • NO ILLINOIS SALES: 
TECHNICAL HELP: 1-708-889-0281 

REMOTE AlB SWITCH: 
PATCH CORDS: 

• ANY COMBO WITH PANASONIC CONVERTER ADD 10.00 
PER UNIT 

* 30 DAY MONEY BACK GUARANTEE 
• 6 MONTH WARRANTY 

PRICES EFFECTIVE AS OF APRIL 95 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE! 

P.O. BOX 1494 . 
ADDISON, IL 60101 
INFO 1-708-889-0281 
FAX 1-708-889-0283 
HOURS - Mon. thru Fri. 9-6, Sat. 10-2 
TOLL FREE ORDER LINE -
1-800-361-4586 
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R elU. There's no need to get uptight about missing that important fre­
quency. With Scout Reaction T e, capturing frequencies is like a day at the 
beach. Pure bliss! Interface the Scou 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 frequencies into memory, with up to 255 hits per fre­
quency (From LOMHz - l.4GHz ). The Scout distinctively 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. 

hand-held size of the 

' 

Portability, functionality and the 

Scout make it great fo r 
mobile operations. 

• 
• 

Scout shown with AOR AR8000, Scanner not included 

Minor modification to the AR8000 required 

Scanners not sold by Optoelectronics 

TM 

Take it anywhere, even for a day at the 

·Specificatio 5; 
•16 segment RF signal strength bargraph. 
•1 0 digit LCD display w/ EL backlighting. 
•Reaction Tune™ the AOR ARS000/2700, 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. 

C omputer control 

For Y our 

The only converter with both CI-V and full 
duplex modes, a dedicated squelch status input, and 
dedicated software controlled tape output relay. Use for 
hassle free computer control of the AOR AR8000, as 
well as the ICOM R7000, R7100, and the R9000. 
Downloads Scout data to a PC. Includes all 
adaptors , and demo software. 
(Supported by ScanCat, ScanStar and ScannerWear 
for Windows) 

5821 NE 14th Avenue • Ft. Lauderdale, Fl. 33334 
Visa, MasterCard, C.O.D. ( Cash or Money Order ) 

Prices and Specifications are subject to change without notice. 
MADE IN THE USA 

ORDER LINE • 800•327•5912 
Tel: 305•771•2050 
Fax:305•771•2052 

Write In 157 on Reader Service Card. 

® 



BASIC STAMP® MODULES 
Stamp II has many useful new instructions 

BASIC Stamps are perfect for many applications, from controlling model trains to monitor­
ing 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/0, button debounce, DTMF tone generation, etc. 

The BASIC Stamp Programming Package contains everything you need to program Stamps 
using your PC. The package incluqes our editor software, programming cables, manuals, 
application notes, and free technical support. The package is available for $99; Stamps and 
carrier boards must be purchased separately. 

XOUT * .... 

GJ IA~CI Iori 
IG~II I J~L I IM~OI 

IP;sl 

0 

DTMFOUT * 
Generates DTMF tones with just one I/ 0 pin, 
two capacitors, and a speaker. Another related 
instmction, FREQOUT, generates one or two tones 
simultaneously. Each tone is programmable in 
1-Hz increments from 0-Hz to 32767-Hz. 

COUNT* 
Counts cycles on an I/0 pin. 
Makes tachometer and other 
count/time programs simple. 

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. 
modules that control lights and appliances. Receiver 
modules are available from Parallax, Radio Shack, and 

BASIC Stamp II Module (BS2-IC) 
16 general-purpose 1/0 lines 

other convenient sources. 

• Only available on !he Stamp II. SHIFTOUT * 
Uses two I/ 0 pins to control common 
serial-to-parallel shift registers. Can be 
used as a means of controlling many 
devices without using too many of the 
Stamp's I/0 pins. 

BASIC Stamp I Module (BS1-IC) 
8 general-purpose 1/0 lines 
256-byte program space (100 instr.) 
4-MHz clock (2400 baud serial , etc.) 
$34, $49 with optional carrier board 

OUT1 

OUT2 

OUT1 

GND 

74HC595 

vee 
OUTO 

A eLK 
SCLK 

SCLR 

OUT1' 

2048-byte program space (600 instructions) 
20-MHz clock (38400 baud serial , etc.) 
$49, $69 with optional carrier board 

If you have an interesting Stamp application, please consider 
send ing us a photo for placement in this box. You can be in the 
photo, if you like, or just your project. We'll show the photo and 
a brief sentence or two describing it. If your photo is used , you'll 
receive free Parallax products, as well as a month or two of fame. 

z 3805 Atherton Road , #102 • Rocklin , CA 95765 • USA • (916) 624-8333 • Fax: 624-8003 • FaxBack: 624-1869 (document #1 000 is index) • BBS: 624-7101 
n E-mail: info@parallaxinc.com • Ftp: ftp.parallaxinc.com • World-wide-web: http://www.parallaxinc.com 

Australia t61 3 720 5344 (PIC tools), +61 67 722 777 (Stamps) • Austria +49 24115 4071 • Belgium +32 41 77 51 51• Brazil +5511 453 5588 • Canada (514) 336-9426 • Czech Republic +42 49 5813 252 • France t33 20 52 98 52 Germany +49 24115 4071 • Greece +30 1 902 
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