


TAKE TBIS 
HARDWARE: 

--~--------~------------------·--· I 
The New Standard: 
in Component Computers i 

ADD TBESE 
FIRMWARE FUNCTIONS: 

• EEPROM-programmable PIC processor • AOC, OAC, clock, and expanded memory management 
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• 19 bits of parallel 1/0 • 4 x 6 keypad scanning • 4 x 20 LCD display control 

• 1 6 Kb expanded data memory • Frequency measurement • Event counter 

• 4-channel, 8-bit ADC • Vinst, Vmax, and Vmin monitoring 

• 2-channel, 12-bit AOC • PWM output (continuous) 

• Real-time clock • Parallel expansion via shift register 

• 2-channel , 12-bit OAC • Dallas Semiconductor iButton S/N reader 

: PicStic4 takes "component computers" to a new : 

I dimension. Packaged as an enclosed 32-pin DIP, PicStic4 I 
I combines the speed and economy of our original PicStics with I 
I sophisticated functions normally only available on our h igh- I 
I I I end SBC controllers. PicStic4 joins a user-programmable PIC I 
I and a powerful 1/0 coprocessor in one package. Program PicStic4 I 
I with our PicBasic compiler and you get BASIC Stamp compatibi lity with I 
; a 15 times increase in execution speed. Whatever the programming ; 

I language, PicStic4 still gives you more digital 1/0, both 8- and 12-bit analog, I 
I more data memory, a real-time clock, and a powerful set of firmware functions, I 
: all intended to provide the easiest control solution. : 

; ORDER NOW: ; 
I PS4-P inc ludes all f irm ware functions, extra data m emory, par allel 1/0 , and 8 -bi t analog inputs $59~ I 

: PS4-Q ;ncludes all funcbons ;n -P dev;ce, plus r eal-bme clock and 2-channel , 12-b;t ADC $69 ~, . : 
I PS4-X includes all functions in -P and -Q devices, plus 2-channel , 12-bit DAC $79 ~~ ·~ I 

; PS4-DEV Developer package. Includes PicBasic compiler, PicBasic programmer 's manual, PicStic4 $179 ~,'b • .._.. : 
I programmer w/ZIF socket , and power supply. r I 
I (PicStic 1-3 development systems can be upgraded for a nominal charge) I 
I I 

; VISIT OUR WEB SITE FOR A COMPLETE DATA SHEET 1: 
: CALL 1-800-635-3355 TO ORDER . i}: 
I I 

: 6' ) MICROMINT, INC. : 
I 4 Park Street • Vernon, CT 06066 • Tel (860) 871-61 70 • Fax (860) 872-2204 • ht t p//wwwrnicromint.com/ I 
I in Europe (44) 1285-658122 • in Canada (514) 336-9426 • Distributor Inquiries Welcome! I 
I I 
I BASIC Stamp is a regist ered trademark of Paral lax Inc. iButt on is a trademark of Dallas Semiconductor Corp. PicSt ic is a trademark of Micromint Inc. I 
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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! 

Save with Monitor Miser! 
+ Monitor Miser turns your monitor off when not in use! 

+ Plugs into keyboard port to detect activity 

t User selectable time interval, from 10 to 42 minutes 

+ Get EPA "Energy Star" compliance for older monttors 

+ Measures 4.5" x 3" x 1.5" with generous cables, adaptor 

+ New in box, ninety day warranty 

HSC#16278 $17.50 

Memory Module Mania! 
+ Finally - SIMM's at a price & quantity we can advertise! 

+ Thirty-pin, three chip one megabyte modules -- 100ns. 

+ Use 'em in that spare computer for the kids! 

t Give yourself an extra dose of memory -- cheap! 

+ Made by 1st Tech, new in trays 

t Ninety day warranty 

HSC#16295 $3.95 

104-key Win95 Keyboard 
t Superior quality in a Win95 compatible keyboard! 

+ Hewlett Packard part #5182-5521 

+ 104-key keyboard has special Win95 keys 

t Attractive grey-beige finish, 

+ PS/2 style connector (mini-DIN) 

+ New, no box, 00-day warranty 

+ Similar to illustration 

HSC#16275 $19.95. 

Peltier Cooler at a Price! 
+ Made for cooling ceramtc Pentium Processors (not metal) 
+ Heatsink is 2" x 2.875", .5" thick 
+ Mounted 12VDC fan 
+ Peltier device is 1.125" 
square, has copper plate for 
themal mounting on CPU 
t Unit is new, and much 
cheaper than the separate parts! 
+ Perfect for Peltier experiments! 

HSC# 16106 $24.95 

Rock-Bottom Reno! 
+ This is the Last Stock of Media Vision Reno: 

.,. Consists of new external Reno CD/ROM drive, 
docking bay with SCSl2 port, AC Adapter, cables 

.,. Uses NiCad battery pack(s), not included 

.,.- Double-speed 180mS drive is lightning fast! 

..,.. Drive detaches from docking bay, use with 
headphones as a portable personal audio CD player 
~ Great for Mac or IBM (adaptor bracket included) 
" Mac software included 
~ SCSI Controller & software required for IBM use 
rJr' Brand new, 90-day warranty 

+ Media Vision Reno Kil HSC#15586 Includes: 
Reno Cable Kit (SCSl2 - DB25 cable, 50p. ribbon cable, 
internal & external audio patch cables), padded travel pouch, 
headphones, Mac softv.-3re, IBM Adapter bracket. 

A.,~. . I, 
I 

Available Separately: . 
A. Rechargeable Battery Pack (for early-style Reno, will not 
recharge in late-moclel Reno) HSC#15587 $14.95 
B. Macintosh Powerbook SCSI Adapter (HDl-30 to 25-pin D 
connector) HSC#15704 $12.50 if purchased alone, 
or with urchase of Reno Kit,$5.00 

Orchid High-end Video! 
Now at reduced prices! 

MPEG + Video Single Card Solution: 
+ Orchid Technology Kelvin MPEG Video Card 
+ 64-bit graphics with MPEG Video on one card! 
+ Full screen 30 Frames/sec MPEG video plus audio 
+ 1 MB version will display up to 800 x 600, 64K colors, 

or 1024 x 768, 256 colors 
+ Manual, audio cable & driver software included 
+ Note, the MPEG portion is not Win95 compatible, but the 

video portion is. Everything works fine with Windows 3. t 
+ OEM pack, ninety day HSC warranty 

HSC# 16124 $49.00 

High Resolution Windows Accellerator: 
+ Orchid Technology Fahrenheit Pro64 Video Card 
+ 64-bit Hi-Res True Col()( Windows & CAD Accellerat0< 
+ 2MB on-board VRAM, upgradeable to 4MB 
t 2MB version will display 16.7million colors at 800 x 600 
t Refresh rates up to 120Hz, Green PC compatible 
+ Manual & driver software included 
• Retail boxed AMA's, may show shelf wear. 
t Ninety day HSC warranty 

HSC# 16172 $49.00 

Hand-Scanner Special! 
+ Logitech ScanMan 256-Bit Grayscale hand-scanner 

+ 100 - 400 dpi resolution, hardware (switch) selectable 

+ Factory Refurbished, 90-day warranty 

+ Includes Fototouch image acquiring & editing software, 

Omnipage OCR software 

+ Latest Windows 95 drivers included 

+ Comes with manuals, power supply, 16-bil interface card 

HSC#15986 $34.95 

PCMCIA Card Reader 
+ IBM Compatible Reader/Writer for PCMCIA Cards 

+ SwapBox by SCM Microsystems with 16-bit ISA Bus card 

+ Convenient front access for slots (not in rear of system) 

+ Fits in 3.5" drive bay, or use included 5.25" bracket 

+ Dual slot, Type I, II or Ill, hot swappable 

+ Perfect for transferring data or hardware from laptops, 

notebooks or Kodak Cameras to desktop PC's 

+ Includes driver disk, manuals, cable, internal ca rd, bracket 

+ New in OEM package (white box), 90-day warranty 

HSC#15954 $79.95 

PCMCIA SCSI Card 
+ Mediavision PCMCIA SCSI II Card for Laptops 

+ Use with CD/ROM Drives, WORM Drives, Hard Drives, 

Scanners. any SCSI I or II device 

+ Bundled with Corel SCSI (ver. 2.04) software 

.• Cable, installation software, manual included 

+ Would make excellent laptop connection to Reno, above 

+ New in box with software, 90-day warranty 

HSC# 15893 $79.00 

Hobby Parts Potpourri! 
+Copper Foil Tape - .5" x 18 yd. roll, adhesive is conductive! 
HSC#16189 $4.95 
+ Karaoke-style microphone, good quality, black & gold 
HSC#16156 $2.95 
+ Small flexy solar panel - 1.6VDC @ 350mA - 6" x 1.75 ' 
HSC#1 6133 $5.95 
+ Desk stand microphone, multimedia-type, beige 
HSC#16157 $6.95 
t Nidec 12VDC tiny squirrel-cage blower, 3" x 3" x 1.125' 
HSC#1 6166 $9.95 
+ Genuine IBM PS/2-style keyboard, 101 key 
HSC#1621 8 $1 4.95 
+ Arcade game joystick (not for computers) , 4 switches, 

Heavy duty! Choose red, blue, green, or black handle 
HSC#l 5227 $6.95 
+ CoikKJ cigarette lighter extension cord, plug to jack 
HSC#l 5640 $2.95 

Give Your Computer 
Built-in Speakers! 

+ Save desk space, eliminate tangled wires! 

+ Twin-sound by Sound Minds installs in any 5.25. drive bay 

+ BuilHn 4-watt amplifiers punch up sound 

+ Compatible with any sound card 

+ Independent volume controls for left & right speaker 

··-~--~ 

HSC#1 6277 $14. 95 

Joystick Extravaganza! 
+ Just in - joysticks for computer games! 

+ Suncom FX-2000, new in box, unbelievable value! 

• Form fitting joysticks work with either hand 

+ Suction-cup feet anchor them for lightning fast actk>n! 

+ New in box - 30 day warranty 

+ Hurry. they are going fast! 

HSC#16212 Suncom FX-2000 Joystick $3.95 

Computer Remote Control -
Click on this Special Price ! 

J 

+ Infrared Remote operates your computer from 50 feet 

+ Perfect for sales presentations, training, demonstrations 

+ Serial Interface (IBM version) or ADB (Mac version) 

+ Handheld remote is 7" x 2.5" x .5" 

+ Included software provides screen pointer for emphasis 

+ Keystroke mapping table can be customized, saved 

+ Roam the room, make eye contact with your audience 

+ Like using a TV set remote control (easy to set-up, use) 

HSC# 15240 IBM Remote Keyboard $14.95 

HSC# 15241 Mac Remote Keyboard $14.95 

3-D SCSl-2 Sound Card 
+ Mediavision Premium 3-D high-qualtty sound card 

+ 16-bit audio, 44.1KHz digitized stereo sound 

+ MPU 401 MIDI , Soundblaster compat., SAS 3-D circuitry 

+ internal SCSl-2 CO-ROM port, microphone jack (mike not 

included), line-in, speaker jack, joystick port 

+ Includes driver disks, photocopied book 

+ OEM package (no box), 00-day warranty 

+ We had these and ran out .. New Stock at Lower Price! 

HSC#16164 $39.95 

Visit HSC's Website! 
+ Pay us a virtual visit on the World Wide Web! 

+ Simply point your browser to http://www.halted.com 

+ Site is constantly being revised, pJease visit often! 

t Specials and one-of-a-kind items not in our ads! 

..... .. 11 ............... Clnl. 

House that Equipment! 
+ Beautiful, brand-new 19" rack cabinets! 

+ 29.5" tall , with room for 21" of vertical instrument height 

+ 23.25" wide, and 30" front-to-back, textured black finish 

+ Made by AMCO Engineering I 
+ Units are new in box, strapped to skids, · · 

ready for truck shipment (cannot go UPS) ·· 

+ Also available: Slide-out rail sets · 
forconvenientaccesstoequipment(HSC# 1611 , $9.95) 

HSC#80398 $149.00 

FaxBoy for paperless FAX! 
+ High performance fax machine, saves space and paper! 

+ D2 FAX by Seponix with FaxBoy software uses 3.5" floppy 
disks rather than paper for input/output 

+ May be used as back-up to existing fax machine, or as a 

stand-alone fax (no need to leave computer on-line!) 

+ Units are new in box with software, power supply, manuals 

+ Measures only 5" x 8" x 3.5" 

+ View and compose faxes on your computer, use top 
keypad to program unit and send faxes 

+ DOS, Windows 3.XX "'Windows 95 compatible 

+ 90-day Warranty 

HSC# 804DO $ 59. 95 

SCSI Drive Case Deal! 
+Low-profile case for 5.25" drives ~ 
+ Perfect for CD·AOM drive .'l"'::f-:~2%f.~%'~~~.% 
t 9 _75• x2.2s· x 11 · overall size 

+ 50-pin SCSI daisy-chain connectors 

+ Internal 50-pin cable, SCSI ID switch 

+ 30-watt power supply, DC Fan cooled 

+ New case is attractive grey color, has 90-day warranty 

HSC# 16185 Low-Profile 5.25" Drive Case $29. 95 

Tricky Tuned Mag-Switches! 
t Ordinary magnetic switches used on doors and windows in 
security systems can be defeated by seeretly placing another 
magnet next to the switch on the frame, where it doesn't move 

+ These government-spec. magnetic switches are carefully 
biased so that ttiey only respond to their matched magnet. 
+ Box is 4.75" x 2.5" x 1.75", magnet is 4.75" x .5" x 1.75" 

+ Rugged die-cast box is gasketed, and has tamper switch 

+ New in box, buy six and save! Retail is over $25 each! 

HSC#16056 $9.95 ea,or 6/$50.00 

Tape Backup Bargain! 
+ Irwin AccuTrak tape drives - holds 250 Megabytes 

+ Brand new in box with 90-day warranty 

+ "Backup Exec· software for DOS/Windows 3.XX included 

+ Hooks to floppy controller with included insertion cable 

+ Comes with brackets and 5.25" faceplate for mounting in 
regular half-height drive bay, but can be mounted in 3.5" 
bay with optional faceplate below 

+ Made for IBM so you know ifs rugged! 

+ Includes new 250MB unformatted tape (allow approx. 
2 hours to format) 

HSC#15805 $39.95 

-- Irwin Tape Backup Accessoriess --
+ 3.5" Faceplate. Dark Gray HSC# 15808 $2.95 

New HSC Catalog ! 
+ Hot off the presses! First one in four years! The wait is over! 

+ Seventy-six pages of electronics, from ordinary to exotic! 

+ Phone, fax, write or email to get your copy 

+ All orders from January 15 on will have one included 
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Dear Nuts & Volts: 
I enjoyed your informative article 

"The Nuts & Volts Solar Workshop" 
in the Jan. '97 issue. However, in 
your "Where to Buy" sidebar you left 
out one of the premier solar suppli­
ers in the country, which is: 

REAL GOODS 
555 Leslie St. 
Ukiah, CA 95482-5576 
website: http://www.realgood.com 
E-Mail: realgood@realgoods.com 

Anyone contemplating the pur­
chase of anything solar should check 
them out. 

Dear Nuts & Volts: 

August Salemi 
Atascadero, CA 

1 found your January Nuts & 
Volts Magazine and it was very inter­
esting. The lead article about a desk­
top linear power supply caught my 
eye as I am interested in just such a 
thing. But it seems the author, 
William C. Hendry IV, left out a signif­
icant part of his article. It is clear the 
construction part of it refers to modi­
fying an existing power supply, but 
what that supply is not given to us. 
Please tell me what power supply the 
author had in mind to modify, where 
it may be purchased, and its cost. 

R. Keith Heinsohn 

Dear Nuts & Volts: 
In the Jan. '97 article "A High­

Quality Desktop Linear Power Supply 
for Automotive Electronics," the 
author begins his project by selecting 
a "power converter," which has a 
transformer with carefully selected 
specifications, as the basis for the 
project. He also uses the enclosure, 
power switch, and fuse holder of the 
"power converter." Nowhere in the 
article, or any of the table, or the 
parts list, are we given a source for 
either the "power converter"or the 
transformer. ls any additional infor­
mation available as to the source of 
the transformer used in this project? 

Dale C. Vawter 

Response: 
As several Nuts & Volts 

Magazine readers pointed out, the 
Source table was not provided for 
the "High-Quality Desktop Linear 
Power Supply for Automotive 
Electronics," article found in the Jan. 
'97 edition. We sincerely regret the 
omission. 

Sources: Ttie power supply 
used in the article was the Pyramid 
Gold Series model PS-12K ordered 
from J.C. Whitney, May 1996 for 
$59.95. Since then, we identified a 
similar $49.95 unit from Hosfelt 
Electronics, Inc. pn# 40-160. The 
LM338K and the voltmeter, pn# LCD 
Panel Meter is from B G Micro. The 
433K heatsink is Newark Electronics 
pn# 58F334. All other components 

such as rectifiers, filters, and poten­
tiometers are from Digi-Key. 

Hosfelt Electronics, Inc., 2700 
Sunset Blvd., Stuebenville, OH 43952-
1158, 1-800-524-6464. 

Newark Electronics, 1-800-298-
3133 for a local distributor. 

BG Micro, P.O. Box 2802898, 
Dallas, TX 75228, 1-800-276-2206. 

Dlgi-Key Corporation, 701 
Brooks Ave. South, Thief River Falls, 
MN 56701-0677, 1-800-344-4539 

William C. Hendry IV 
Norfolk, VA 

Dear Nuts & Volts: 
The answer to Tech Forum 

Question #12964 Dec. '96 _by Darryl 
Gibson is incorrect. 

" ... A 12-volt gel-cell has the 
same charging characteristics as a 
common auto battery. The internal 
resistance of the battery will limit the 
charging current of the cell." This is 
wrong. The internal resistance of a · 
lead-acid battery will not limit the 
current· unless the battery is large 
enough compared to the full output 
of the alternator. Auto batteries regu­
larly boil as they go through 13.8 
voe because all the external regulat­
ed and most of the internal regulated 
alternators turn full on (no current 
limit) then off at about 14.2 voe. 

The gel-cell battery will be dam­
aged by this slamming to 14.2 VDC. 
I lived on solar for many years and 
my deep cycle battery would boil at 
1 amp! (as it approached 75% 
charge). But it would take 15 amps 
at 50% charge. 

Gel-cells need to be discharged 
at ClO (amphour = 4, discharge 
must be < .4 amp to get maximum 
energy) . You can discharge them 
faster, but expect 80% of capacity! 

Dear Nuts & Volts: 

Thomas Scott 
via Internet . 

In the Nov. '96 issue, a reader 
had asked about Powerchute soft­
ware for an APC UPS. The answer 
suggested purchasing it from APC 
for S70.00 or so. Please notify this 
reader that, if he has the CD-ROM 
version of Windows95, this software 
is available free in the \DRIVERS 
\UPS \APC directory of that CD. 

Brian Click 

Dear Nuts & Volts: 
NTE Electronics now has a 7th 

edition of their semiconductor cata­
log, and new versions of their 
QUICKCross software for DOS and 
Windows. NTE has a web site 
(http://www.nteinc.com) where users 
can get product information, view 
selector guides, get data sheets, per­
form online searches (updated every 
month), locate their nearest NTE dis­
tributor, and also download the latest 
versions of QUICKCross for free! 

Fred Blechman 
West Hllls, CA 

The Ultimate Battery Monitor 
TM 

E-Meter 
Here's why the E-Meter is the 
world's most popular DC energy 
monitor: Multi-color bar graph 
shows battery status at a glance. 
Big digital display reports Volts, 
Amps, Amp-hours, Time Re­
maining, • even Kilowatt-hours. 
Reports historical information 

Actual Size including battery Charge Effi. 
Fits 2" hole ciency, number of discharge 

cycles, deepest depth of discharge 
Up lo 1000 Amps @500 Volts! and average depth of discharge. 

Cruising Equipment Co. 
5245 Shilshole Ave. NW, Seattle, WA 98107 
(206) 782-8100 Fax: (206) 782-4336 

http://cruisingequip.com 

Optional RS-232 and low battery 
alarm contact available, tool 

OEM's: Call for free 
applications assistance. 

Write In 181 on Reader Service Card. 

HAM GEAR FOR SALE 

LOW PRICED new & used & surplus scan­
ners & ham gear & commercial equipment. 
Free catalog. Call 909-873-1319 or fax on 
demand 909-820-1885. E-Mail: HRH6@aol. 
com or write LML, 424 E. Shamrock, Rialto, 
CA92376. 

$60 PACKET: BAYCO so tware-tiased 
packet for PC/clone that does not require a 
TNC. Software requires a modem which con­
nects to standard serial port. Watchdog timer 
and reed relay keying are included. Power 
required is 8 to 14 VDC @ 100mA, wall 
power supply is included. Circuit uses crystal 
controlled 791 O chip, no tone alignment 
required. Three position switch allows HF or 
VHF operation. Order board KIT #190 for 
$59.95, enclosure included. Order assembled 
in enclosure for $79.95, both include free 
disk. Add $5 S/H. A&A Engineering, 2521 W. 
La Palma #K, Anaheim, CA 92801 . 714-952-
2114, FAX 714-952-3280. MC or VISA 
accepted. CA residents add 7.75% tax. 

POWER AMPLIFIERS, all ranges & powers. 
Write LML Amps, 424 E. Shamrock, Rialto, 
CA 92376. 

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

TOLL 
FREE 

MACINTOSH/PACKET station: AEA PK-
232MBX & KDK-2033 w/power supply, Mac 
Plus, all manuals, ready to operate! $300. 
Mike KOJTA; 507-263-3801 (mikeats3@aol. 
com) 

MOTOROLA AND GE radios for sale: 
Motorola Syntor XX UHF 440-470 MHz, 
1 OOW, w/access $400; Motorola Syn tor 
X9000, UHF 440-470 MHz, 100W, w/access 
$800; Motorola MCX100, UHF 440-470 MHz, 
40W, remote head, w/access , $300; GE 
Ranger lo-band 35-54 MHz, 110W, w/access, 
$500; GE Delta S, UHF 450-470 MHz 60W, 
desktop base station, brand new, $1 ,000; GE 
MPD handheld, UHF 440-470 MHz, SW 
w/access, $300. All radios programmed for 
user. J&H Comm. 916-334-8473. 

MILITARY RADIOS: Easily made battery 
adapters for military radios & other electron­
ics. Get "Power Up," big new 96 page manual 
of instructions, diagrams. Use readily avail­
able 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 $1.66 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. 

MORSE CODE computer interfaces $49.95 
with CW filter $69.95 plus $3 shipping. New 
DP-1 multiband antenna covers all ham 
bands from 80-2 meters $129 + $6 shipping. 
Free ham and IBM shareware catalog. 
Dynamic Electronics, Box 896, Hartselle, AL 
35640, E-Mail dei@whnt19.com 205-773-
2758, FAX 205-773-7295. 

IF WE DON'T HAVE IT, YOU DON'T •EED IT 
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TEST LAB CO. Taru.oo. 

-COUNTERS 

HP 5315A, 100MHZ, GENERAL PURPOSE ................. : ........... .... ............ .. .......... .... .. $ 600.00 

RACAL DANA 1991, 120MHZ, UNIVERSAL .......... .... .. .... .. .. .. .. .. .. ......................... ...... $ 800.00 
FLUKE 1900A, 120MHZ, ECONOMY .. .... .. .... .. .. .. ...... .. ................... .. ...... .......... .......... $ 225.00 
HP 5370A, UNIVERSAL COUNTER ...................................... .... .... .... .. ....................... $ 2500.00 
EIP 545A, 10HZ-18GHZ COUNTER ............ .. .......... .. .. .... .................. .... .. ...... .... ... ...... $ 2000.00 

SIGNAL SOURCES 

GIGATRONICS 600&900 SERIES ......... .. ................. .................... .. .. .. .......... .... ... .. ..... CALL 
EIP 924, SYNTHESIZER 3-12GHZ ............................ .... .. .. .. .. .... .. .. ...... .... .... ............ ... $ lS00.00 
PHILIPS PM5715 PULSE GENERATOR 50MHZ .. .. .. .. .... ........ .. ................... .. ............ $ 800.00 
WAVETEK 2002, 1-2500MHZ SIGNAL GENERATOR ............ .... .. .. .. .. ........................ $1850.00 

HP 8640B, 1,2,3 SIGNAL GENERATOR, COVERS TO 1024MHZ .. .... .. .... .......... .. ... .. $ 2495.00 

TEKSG503 LVL SINE WAVE GENERATOR 250KHZ-250MHZ ...... .. ........ .......... .. .... .. $ 850.00 
HP 651 B TEST OSCILLATOR 10HZ-10MHZ .... .. .. ........ .. ............. .. ... .. .... .... .. .. ........... $ 495.00 

HP 3310NB FUNCTION GENERATOR, 5MHZ, A VERSION-$ 450. B VERSION$ 525.00 

SIGNAL MEASUREMENT 

MARCONI 2957B COMM ANALYZER ...... ........... .... .... .. .......................... .... .... .. .... .. .. $ 6000.00 
HP 1980B OSCILLOSCOPE .. .... ........ .. .. .... .......... ...... .... .. ... .. .................................... . $ 675.00 

HP 435A POWER METER W/0 SENSOR .. .. ......... .. ........ ... .. .. .. .... ..... .... ..... .. ............. $ 495.00 
FLU 8920A TRMS VOLTMETER ......... ... .. .... ...... .. .. .. .............. .. .............. .. .... .... .. ........ . $1000.00 

HP 3577N35677A 200MHZ NETWORK ANALZYER ....... ........ ........ .. .. .... ...... .... .... .. . $16000.00 
TEK 7L5/L3 AUDIO ANALYZER COVERS TO 5MHZ, REQUIRES MF ...................... $ 2500.00 
HP 339A DISTORTION ANALYZER .... ............................................................ .. .. .... .. .. $ 1800.00 

BOONTON 82AD MODULATION METER ...... .. ................... ..... ................... .. ............ $1600.00 

ANRITSU ML522F 300-1000MHZ RECEIVER .... ..... ... .. .... ... .. ... .. ..... ... .... ... ..... ....... ..... $ 1795.00 

POWER SUPPLIES 

B-K PPS100, 30V, 3.5A GPIB, 200 SETUPS IN MEMORY .. .. .. ...... ............ .. ...... .... .. .. $ 600.00 
B-K PPS300, 40V, 7.5A GPIB, 200 SETUPS IN MEMORY ..... .. ... ; .... ...... ...... .. ...... .... . $ 800.00 
B-KPPS600, 60V, 10A GPIB ,200 SETUPS IN MEMORY .............................. ............ $ 1400.00 

B-KPPS1000, 60V, 17A GPIB ,200 SETUPS IN MEMORY ...... ............. ...... .. .. .. .... .. .. . $ 1800.00 

HP 6264B 20V, 20A 120VAC INPUT ........................ .. .... .. .................. .. ....... .. ............ $ 600.00 

HP 6033A 200W AUTORANGING POWER SUPPLY ...................... .......... .... .. .. ......... $ 1950.00 
KIKISUI PAL35-20, 35V, 20A .... .. ............................................. ..... .. .... .. ...... .... ............. $ 700.00 
HP 62668 40V/5A DC POWER SUPPLY ........... .. ...... .... .... ................. .... .............. ...... $ 550.00 
SOR SRL40-50, 40V/50A .. ............................. ........ ... ......... ..... .... ..... .... .. ...... .. .. ........... $ 1100.00 

MISC. 

GR 1658 LCR METER ...... .. ...... .... .... .. .. .. .... .. .. .. .. .... ......................... .. .............. .. .. .. .... . $ 1500.00 

FLU 2280B DATA LOGGER ........ ... .. .. ......... ...... .. .... .. ....................... ....... .. ..... ... ..... .. ... $ 800.00 
HP 2225A GPIB PRINTER .... .. .... .... .... .... ............ .... .... .... .. .. .' .................. .. .. .. ........ .... ... $ 99.00 
HONEYWELL 1858 VISICORDER ...... .. .. .. .. .. ... .. .. .. ... ......... .... .. .. ... ... ... .... .. ........ .. .. .... .. $ 4000.00 
HP 4342A Q METER .... ...... .. .. ... ....... .. .. .... .. .. ... ...... .. .. ... .. ..... .. ..... .. .. .. ... ...... .... .. .. .. .. ...... $ 2400.00 

STANFORD RESEARCH SR510 LOCK IN ........... .. ...... ...... .......... .. .. ........ .... .. ... .... .. .. $1000.00 

TEKTRONIX OF150 OTDR ........... ........................ .. ... ... .... .. .. .. .... ... .... .... ........ .. ... .. .. .... $ 4500.00 

TEKTRONIX TM504 OR TM503 ... .. .. .. .... ......... .. .. ........ .... .. .... .. ...... ...... .. .... .. .... ..... .. .. .. $ 200.00 

HP 3497A DATAACQ. MAINFRAME .... .. ........ ...... .. .. ...... ...... ......... ....... ...... ........ .. ...... $ 1200.00 
HP 44421A20CH MUX FOR 3497A ...... .. ............ ..... ...... .. .. ........... .... .... ...... .. ... ...... .. .. $ 300.00 

HP 44428A 16CH ACTUATOR .. .. ..... ........... ........ .. ... .. .. .... .. .. ... ...... .. ............ .. .. ....... .. .. $ 300.00 

TEK 577D2/177 CURVE TRACER WITH STANDARD INPUT .. ... .. .... .. .. ....... .... ... .. .. ... $ 2200.00 

AC/DC EL750B ELECTRONIC LOAD, 750 WATT .. ...... ..... .... .. .. .. ............... .... .... ... .. ... $ 995.00 

THESE INSTRUMENTS ARE IN EXCELLENT CONDITION. WE GUARANTEE THEY 
WILL MEET MFRS SPECIFICATIONS, AND ARE SUPPLIED WITH A MANUAL, POWER 
CORD AND 90 DAY WARRANTY 

PHONE 
FAX 
EMAIL 
WEB 

800-442-5835 OR 415-969-1142 
415-969-0334 
TESTLAB2@1X. N ETCOM.COM 
http://www.testlabco.com 

TEST LAB COMPANY 
1066 LINDA VISTA AVENUE 
MOUNTAIN VIEW, CA 94043 
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EPROM+ 1'/IE ORIGINAL l'AllALLEL PORT 
PROGRAMMING.SYSTEM! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

EPR<MCS (UV & FLASH) (.24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29P) 
1702* ,27()l:,TMS2716* ,2716,32,32A,64,64A.128, 128A,256,5 12,513,0l l ,O I 0,101 
100l,1000, 1024,2 10,020,2001 ,220,2048,4001,040,080,240,4096,2516,32,64,68764 
EEl!BilMSAND NYRAMS (18, 24 & 28 PIN PLUS CXXX) X2210,2212 
2804, 2816, 2816A, 2817, 2864, 2865, 28C256, 28COIO, DSl2XX 
SERIAL EEPBOMS• (8 & 14 PIN PLUS CXX) EIU400,M58657, 2401,02 
04,08,16,32,44,64,65, 59CI I, 8001IA,8572,82,92, 9306,46,56,66, 16811,16911 
BIPOLAR PROMS• (16 UIROUGH 24 PIN) 74SXXX. 82SXXX FAMILY 
MJ.I:.RQWNTROLLE8s-(UV, EE AND FLASll) 874 l ,42,48,48H,49,49H 
875 I ,87C5 l ,52,87CSXXX,87C75X,89C5I,S2,89C1051,205 l ,6870S,6&HC705 
68HC7 l J E?, PIC16CS4,5S,56,57,58,61,64,620,62 I ,622, 7 l,74,84 ,1MS7742 
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL 

$289 • SO Vl'WAllE - UEAD, VEllll'Y, PROGllAM, COl'Y, DISK FJU: LOAU 
& SA v t:, CHE CKSUM, FULL SCREl~N BUFFER 1m1TOR W/20 CMOS 

• RF.ADS INTEL Ht:X, MOTOROLA S-RECORD AND BINARY )'ILES 
• !•"AST-MOST DEV ICES l'ROGRAJl.l IN UNDER 20 SECONDS 
• RUGG•:D (9" X6"X3 ") l'OR'TABLE ENCLOSURE W/CARRY HANDU: ADD $5.00 SHII'PING 

$5.00COD • MAD E IN n m USA - 30 DA y MONEY BACK GUARANTEF. 
• SYSTEM lNCJ,UDES: l'ROGRAMMl.NG UNIT, PRINU:IJ MANUAi, 

PRINTER l'ORTCAllLE, l'OWER PACK AND SOfTWARJo; VISA I MASTERCARD 

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

NEW CATALOG, RF parts, shortwave kits, 
transceiver kits, iron powder and ferrite cores, 
hard to find parts, more. Two stamps to Dan's 
Small Parts, Box 3634, Missoula, MT 59806. 
Ph/Fax 406-258-2782. Online catalog 
http://www.fix.net/dans.html 

ATTN. DEALERS HAMS. TIGER is introduc­
ing a new line of low profile high-gain, no 
mechanical adjustment, completely weather 
seal, 2 meter mobile antenna model 100. 
Covers 138 to 154MHz with 4MHz progres­
sive memory steps each step 4MHz wide with 
less than 1.2 SWR handles, 150 watt and 
with 5-year replacement warranty. $59.95. 
Magnabase Model 100-1 for P1-259 $39.95. 
Tiger Products distributed by ILIADIS. Make 
inquiries, payment to : ILIADIS, PO Box 
350562, Jacksonville, FL 32235-0562. 

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

LEARN THE SECRET. How to silently acti­
vate any phone/line and monitor. And without 
ID detection. For info, send $5 refunded with 
first order to : ILIADIS, PO Box 350562, 
Jacksonville, FL 32235-0562. 

RCl-2950/2970 Modification Manual. Tune­
up, audio, receiver, noise-blanker & clarifier 
modifications. Microphone wiring & more. $20 
ppd w/money order, $25.50 COD. Scott, PO 
Box 225, St. Clair, MO 63077. 314-629-4294. 

QUALITY PARTS at surplus prices. All new, 
never used distributor and OEM overstocks. 
Call IME, 817-561-2999 or write PO Box 
170415, Arlington, TX 76003. 

FACTORY NEW Wavetek RF portable power 
meter, complete system, 1990 price $2,860. 
Our price $575. 4 units available . Psitech 
Plus 707-745-4804, Fax 707-747-5277. 

HAM GEAR WANTED 

WANTED: ELECTRONIC EXCESS "NEW" 
ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I'm buying. 
LYNN JOHNSON CONSUL TING. 408-27 4-
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/ljehome/index.ht 
ml 

WANTED: ICOM IC-03AT 220MHz hand­
helds. Will consider non-functional radios. 
Top dollar offered. Contact Alan Sanders, 
Communications Specialists, Inc., 426 West 
Taft Avenue, Orange, CA 92865-4296. 1-
800-854-0547, FAX 1-800-850-0547. 

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

PROMAX MEGAMAX MEGAMAX4 ALLMAX PLUS SUPERPRO 11 MICROMASTER-LV LABTOOl.-48 SA-20 

$CALL Advantech Labtool-48 Universal 
$ 650 EETools Allmax Plus Universal (Printer Port) 
$ 409 EETools MegaMax l Gang Universal (PP) 
$ 509 EETools MegaMax 4 Gang Universal (PP) 
$ 419 Needhams EMP-20 Universal (Printer Port) 
$ 679 Needhams SA-20 8 Gang Stand Alone 
$ 739 Stag Orbit-32 E(E)pro m Stand Alone 

$ 369 Xeltek SuperPro II Universal (ISA Card) 
$ 409 Xeltek SuperPro llP Universal (Printer Port) 
$ 249 Xeltek SuperPro Ute Universal (Printer Port) 
$ 165 Xeltek Rommaster II Universal (Printer Port) 
$ 479 MOD-EMUPA Universal (New Sale Price) 
$ 629 ICE Technology MicroMaster LV (Printer Port) 
Please Call For Refurb Demo & Used Programmers 

MCT-EMUPA ROMMASTERll 

Sales 408-241-7376 Fax 241-637S BBS 983-1234 
Web www.generaldevice.com E-Mail icdevice@best.com $479 $16S 

Write In 140 on Reader Service Card. 



he cover of 
Analog Circuit 
Design: 
Art, Science, and 
Personalities 
(edited by Jim 

Williams, Butterworth-Heinemann 
1991) shows a workbench with a 
Tektronix 547 oscilloscope. 
Although the type 547 is a vacuum 
tube dinosaur, it still has reason­
able performance - better than 
many new scopes sold today. 

Used laboratory test equip­
ment from the 1970s and 1980s is 
a good buy. For example, a new 
Tektronix TDS 320 digital scope 
(100 MHz) goes for $2,895.00 
today. A new GoldStar 40 MHz 
scope goes for $580.00. In con­
trast, a used Tektronix 465 (100 
MHz) is less than $500.00. That's 
substantially less than the newer 
Tek scopes, and better perfor­
mance and quality than the low­
end alternatives. Of course, used 
analog scopes don't have the fea­
tures of today's digital models. 

Although there are good deals 
out there, buying used equipment 
is just like buying used cars -
you must know what you are buy­
ing. 

Where to Buy 

Many stores sell used equip­
ment, and the convenience, risk, 
and price vary accordingly. Buying 
equipment "as-is" is riskier, but 
cheaper than buying it with a 
guarantee. If you have time and 
like haunting surplus stores and 
swap meets, then you can buy 
when a good deal comes along. If 
you're in a hurry, then checking 
the want ads and calling dealers 
are the best bets. Below are the 
kinds of dealers you will find. 

Used Test Equipment Dealers 
Dealers buy equipment from 

companies who no longer need it. 
They make sure the equipment 
works and even calibrate it before 
t!Jey sell. The package includes 
the equipment, its manuals, and a 
warranty. The prices are high, but 
there is little risk, and you don't 
waste time looking for the equip- • 
ment you want. 

Surplus Stores 
Surplus stores offer equip­

ment at the same prices you see 
in the classified ads, but you can 
look the merchandise over and 
even test it before buying. 

The quality of the product 
varies. Surplus stores usually get 
the equipment the dealers don't 
want, so the units either have 

problems or aren't in demand. The 
problems may be minor, and the 
stuff the dealer didn't want may be 
just what you need. Unfortunately, 
the junk and the overpriced units 
stay around while the bargains 
disappear quickly. 

Occasionally, these stores will 
have parking lot sales with extra­
ordinary bargains. 

Mail Order 
Dealers, surplus stores, and 

individuals place classified ads in 
Nuts & Volts and other publica­
tions. Make sure they offer an 
inspection period. If you can, pay 
with a credit card because it gives 
you some leverage in a dispute. 
These magazine ads will also tell 
you the market price. 

Swap Meets 
Swap meets are hit or miss, 

so you may not find what you 
want. All kinds of sellers will be 
there. Although some dealers will 
take booths, most sellers are indi­
viduals who collect and sell equip­
ment on the side or individuals 
who are getting rid of some equip­
ment they own. You can get some 
good deals from the latter group, 
but you cannot rely on the selec­
tion or the quality. 

The early bird gets the worm 
at these events. 

Auctions 
I've only been to a few auc­

tions and, in my opinion, none of 
them were worth it. There are 
some silly scams such as the 
buyer's premium where you pay a 
lot more than wh~t you bid. The 
main problem with an auction is 
all the other people who bid up 
the price. Well, that's why it's an 
auction, but a lot of the bidders 
don't know what they are doing, 
and they drive the price above 
wholesale (roughly 60% of the 
retail market price). 

Some frenzied bidders will 
even drive the price for used 
equipment above the retail price 
for new equipment. Bidding for 
basic equipment such as scopes 
is fierce. The lucky bidders are the 
ones going after esoteric equip­
ment such as electron micro­
scopes that nobody eise wants. 

The best bargains have been 
the palettes, but the bidding can 
be frightening. A couple times I've 
gone after a palette, but so have 
others, and they wanted it more 
than I. 

Besides, I don't have the 
space to store a palette full of 
stuff, and what would I really do 
with four workstations? 

nt by Gerald Roylance 

Price 

Supply and demand deter­
mine the market price for a typical 
piece of equipment, but the condi­
tion of the individual piece of 
equipment is also important. If you 
are going after a major piece of 
equipment, you better do your 
homework and find out the market 
prices. Make sure you compare 
prices for the same configuration; 
extras such as manuals and 
probes make a big difference. 
Watch out for subtle differences 
between models: a DC503 
counter goes for about $125.00, 
but a DC503A goes for $200.00. 

Catalogs are the best source 
of information because they have 
specifications and prices. Nothing 
on a Tek 7A18 will tell you its 

about problems with the B trigger. 
Appearance shows how the 

equipment has been treated. If it 
has been sitting out in the rain, it 
may still work, but it hasn't gotten 
the same care as a unit that's 
been inside. Broken knobs, miss­
ing bezels, and scratched grati­
cles don't render the equipment 
useless, but you should get a 
price break. Bent shafts mean 
repairs are required and there . 
should be a steep discount. Don't 
forget labor. Even if you do the 
work, the price should drop about 
$50.00 per repair hour. 

Look for missing parts. People 
will try to sell equipment at the 
market price even though it is 
missing critical parts. Look for 
missing cards and dangling wires 
that go nowhere. Common sense 

Tektronix 7904 500 MHz oscilloscope with plug-ins 

Model 

7904 
7A26 
7A26 
7885 
7880 Opt. 2 

Description 

500 MHz mainframe 
200 MHz vertical 
200 MHz vertical 
400 MHz timebase 
400 MHz timebase 

Total or package price 

Tech-Systems 
with manuals 

$600.00 
$200.00 
$200.00 
$375.00 
$325.00 

$1,700.00 

What I paid 

$395.00 + $175.00 
for manuals 

Tek 7015 225 MHz Universal Counter plug-in 

Model Description 
7015 225 MHz counter 
7015 manual 

bandwidth, and bandwidth deter­
mines the value of a plug-in. The 
manufacturer's catalog is best for 
the details about the equipment, 
but a catalog of used test equip­
ment will list the salient features 
and give you a better idea of the 
current market price. The retail 
price 1 O years ago doesn't matter 
much. Looking at ads will tell the 
current price range, but most ads 
don't give the specs. I have a 
used test equipment catalog to 
which I add price information. 

The market price is for a typi­
cal unit, and if a unit isn't typical, 
then its prices should be different. 
The central concern is: Does the 
unit work? If you have a chance to 
test it or to return it if it doesn't 
work, then the purchase doesn't 
carry much risk. If you cannot test 
it and cannot return it, then it 
should cost less than a unit you 
can test or return. A guarantee is 
worth at least 20 percent of the 
purchase price. 

Always ask the seller if the 
equipment works - it doesn't cost 
anything to ask. At worst, the sell­
er will lie, but he might tell you 

Tech-Systems 
$250.00 
Included 

What I paid 
$100.00 

$20.00 

helps. If the cover is loose or 
missing a few screws, then be 
suspicious. Technicians remove 
the cover when there is a prob­
lem, and if the problem isn't fixed 
right away, then the cover and the 
screws sit around and get lost. If 
the calibration seals are intact, 
then the unit should have all its 
parts. If the seals are broken, then 
somebody repaired the unit. 

Property stickers offer clues 
about an instrument's life. 
Equipment from a rental agency 
usually has a hard life. 

Manuals 

There is a healthy market in 
used manuals, so manuals are 
expensive. A company will often sell 
their surplus hardware to one deal· 
er and their manuals to another. 

I always get a service manuaL 
Operator manuals usually don't 
say much, so I don't bother. The 
service manual tells how to fix the 
unit, how to order replacement 
parts (such as cracked knobs), 
and how to calibrate the instru­
ment Even if the equipment 
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Tek 4658 Scopes 
7853 (100 M orizon· 
tat timebase), so knowing 
the models gave a better 
combination. I could also 
select units that were in 
better shape. 

Model 
4658 
4658 manual 
Probes 
Package 

Description 
100 MHz Scope 

Tech-Systems 

Included 
Included 
$650.00 

Surplus Store 
$400.00 

No 
No 

What I paid 
$150.00 
$70.00 
$80.00 

$300.00 I wanted a scope that 
worked, but I could live 

Tek FG502 Function Generator with some minor prob­
lems and was willing to 

Model Description 
FG502 11 MHz function 

generator 
FG502 Manual 
TM504 Power Module 
TMS04 Manual Included 

works now, the service manual is 
~!1 insurance policy for later prob­
lems. 

Manuals Plus (801-882-7188) 
and Tech-Systems (800-435-1516) 
sell manuals. 

Bargaining 

Usually a price (even a sticker 
price) is flexible, so you should 
bargain. When there are no stick­
er prices - such as a parking lot 
sale - the seller expects to bar­
gain, so their first offers will be a 
little high. Equipment on consign­
ment usually has a firm price. 

Before you start bargaining, 
you should determine your price 
ange. Have a minimum and a 

imum price. The maximum 
rice is the most you will pay, and 
)'2u, C<innot get it for that price, 

,,.~illwalk away. Jtyou bargain 
put ~. l'.11axirrmm priee, then ·· 
wonTknow where to stop, 
the seller will control the 

w. With a maximum price, you 
ve clear limits and you won't 

aye to think on your feet. A walk­
~y price also minimizes buyer's 

remorse. If you get it for your 
maximum, then you still got a 
good deal. 

The minimum price represents 
what you ,consider to be a real 
bargain. That's a bargain - not a 
steal. The minimum can be your 

Tech-Systems 
$350.00 

What I paid 
$40.00 + $20.00 for parts 

do repairs. The scope's 
internal triggering did not 

Included $20.00 work, but at the store I 
$100.00 + $10.00 for parts could see that two 

CA3024 integrated cir· 
$375.00 
$20.00 

too much and the seller doesn't 
get enough. If the offers aren't 
close, don't bother. 

You can still bargain when the 
prices are far apart if you have 
some good bargaining chips. A 
printed ad or a serious defect can 

· convince the seller that his mer­
chandise is overpriced. If your 
price is reasonable, then you may 
convince the seller to deal. 

Tell the seller why you are 
interested in his equipment, what 
you want to measure, or that you 
don't have an immediate need for 
the equipment. It doesn't hurt to 
be friendly - and you might get a 
better deal. 

Example Purchases 

Following are some of my pur­
chases and some reasoning 
behindthem. I've included repairs, 
probes, and manuals because 
they are often hidden portions of 
the price. Although I'd like to say I 

. bought a scope for $150.00, that 
isn't exactly true because I had to 
spend another $150.00 for the 
probes and the manual. Some 
purchases become disasters 
when you include the labor and 
parts costs. 

Buying the Tek 7904 for 
$395.00 was a fabulous deal. I 
bought the equipment at a surplus 
store where I could power up 

cuits were missing (a 
dead scope next to it had the lCs}. 
External triggering worked, so I 
guessed that replacingthose ICs 
would make the scope trigger 
work. The calibrator did not work 
because a set screw had fallen 
out. The readout circuits were 
flaky, something that cleaning the 
V /division switches with iso­
propanol mostly fixed. 

Do not buy a scope with a bad 
tube because it will cost a fortune 
to fix. The quick check for the tube 
is to make sure the trace is bright 
at a modest intensity setting and 
that the focus control works. 
This scope had no trouble with the 
tube or the power supplies. Next, 
check that all the controls work -
especially the input attenuators 
because they get a lot of use and 
usually go first. One 7 A26 had a 
flaky 2X attenuator I missed when 
testing it at the store. 

Manuals 

7904 manual 

7A26 manual 

7880 manual 

7885 manual 

$105.00 

$25.00 

$35.00 

$15.00 

Manuals are expensive, and 
these manuals cost $175.00 -
almost half of the cost of the 
scope. I ordered these manuals 

Scope Probes 

A scope isn't worth much with· 
out probes. Used scope probes 
are not a bargain, so buy them. 
Probes are delicate because they 
are high impedance, low capaci­
tance, small, and flexible. Even 
Tektronix probes eventually break 
or become intermittent 

Two hundred megahertz 
probes are not cheap. A Tektronix 
P6106A costs $215.00, and the 
P6111B is $140.00. Stack sells 
some 350 MHz probes for 
$100.00. Pomona sells a 200 MHz 
6102 for $50.00; they looked like 
a good d~al, so I got two. · 

Summary 

All told, my scope cost about 
$700.00 plus about four hours of 
repair time. The scale readout is a 
bit flaky, but the likely suspect is a 
trim pot on the readout board. I'm 
happy with it, and it beats the hell 
out of my 5 MHz scope. 

Tek 7 A24 plug·in - 350 
MHz, 50 ohm input 

I bought this plug-in for 
$200.00 from a surplus dealer. 
The manual cost another $45.00 
from Manuals Plus. For compari· 
son, the want-ad prices without a· 
manual were about $250.00; .1 
Tech-Systemswants $350.00 o ··· 
tion't know if the manµaf ts Jn 
ed); Test Lab Compagy ( 
uat) is $800.00. ·· 

This purchase is not a bar• 
gain, but it is about the street ' 
price. The plug-in was perfect - ' ... , .. 
and it was the later model of 7 A2.4 
{serial number> 8113000). 

Although the 7904 is a 500 
MHz mainframe, the 7A26 vertical 
amplifiers limit the system band­
width to 200 MHz. Other plug-ins 
offer better bandwidth, and the 
choices were a single channel 
7A19 (500 MHz, about $150.00) 

initial offer or a 
counter off er. 
Haggling over a 

Tek TM503 power module, DC503A 100 MHz counter, DM501A true RMS multimeter 
or a dual channel 7 A24 
{350 MHz, about 
$250.00). Both ampli­
fiers have 50-ohm input 
impedances. The 7A19 
offers greater band~ 
width, but getting up to 
500 MHz wasn't that 
important, so f went.wit 
the dual channel 7A24 . 

·· few percent is silly, 
so there should be 

healthy raryge 
tween. your min­
um and maxb 
um prices .. There 

.·.en't anyhard 

Model 
DC503A 
DM501A 
TM503 
Package 
Manuals 
Parts 

e., 
be 

Model 

Description 
125 MHz Counter 
Digital Multimeter 
Power Module 

... . 

What I paid 
$450.00 Western Test Dead unit 
$400.00 Test Lab Co 
$325.00 Tech-Systems $125.00 R&S Surplus 

$100.00 
$50.00 
$50.00 + 8 hours 

Tek PS503A Triple output supply A 

Description Tech-Systems Test Lab Co. What I paid 
350 

g tastrotes, but ti} 
inimom price could 
out 60% of your l'.11 

mum price. 
axi-

PS503A Triple Output $275.00 
and 

$495.00 $200.00 was 

fter this purchase; 1 hfid a 
MHz scope with manuafs 
probes whose 1otar cost · 
about $1,000.00. 

Power Supply - Think about how 
sYPUr offers will .. be 
·· received. lf your offe 

PS503A Manual 

r is T 

too low, then the setter won't both­
er to bargain. If his asking price is 
too high (say a factor of two over 
your maximum), then a counter 
offer is probably hopeless. Striking 
a deal will make both sides 
unhappy because the buyer pays 
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and test the scope. They gave 
meact\o!ce of plug-ins, so know­
ing what I was buying was impor­
tant. 

The scope would cost me the 
same with some crummy 7A18s 
(75 MHz vertical amplifiers) and 

Included Included $25.00 

from Manuals Plus. Tektronix sells 
microfiche of old manuals (the 
7904 fiche is $15.00), but I don't 
have a fiche reader and preferred 
paper. 

The scope and manuals 
brought the cost to about$600.00. 

The Tek 7015 was at a sur­
store, and it tested okay' 
e store. Although the 

plus 
in th 

counter's performance is only 225 
MHz (1.3 GHz is typical for 
today's counters), it is a universal 
counter at a good price. 

I bought two Tek 465B scopes 
at a parking lot sale. Both were 
perfect, and their calibration stick- ~J 



ers were fess than 18 months 
old. The seller wanted $200.00 
each, but he accepted $300.00 
for both. 

I bought the manuals from 
Tech-Systems for ... $70.00 each; 
Manuals Plus wa~tl? $110.00 
each. ·· '!/;:. 

I wasn't interested in the Tek 
TM500 series modular instru­
ment line, but then I stumbled 
across a cheap 1.3 GHz counter, 
some amplifiers, and finally a 
function generator at a parking 
lot sale. The function generator 
made me decide to buy, but by 
then the counter and the ampli­
fiers were gone. 

I'm not too fond of function 
generators because they have 
high distortion and poor stability. 
The sinewave output uses a 
piecewise linear shaping net­
work, and a multivibrator instead 
of a linear oscillator determines 
the frequency. But a Tek FG502 
function generator goes to 11 
MHz, and it was only $40.00. 

Why $40.00? A knob was 
broken, the pilot light burned out, 
and some internal parts were 
loose. All except the low-frequen­
cy ranges worked. The unit had 
vanilla parts and looked easy to 
fix. A half hour of work soldered 
the low-frequency range capaci­
tor back in place and determined 
that the bulb was burned out. A 
replacement knob and lamp from 
Tektronix cost $20.00. 

Unfortunately, the FG502 is 
a plug-in that needs a power 
module, so I bought a TM504 
(four slots) for $100.00. The 
power module worked fine, but it 
was missing a bail and a module 
guide. Those parts cost $10.00 
from Tektronix. 

The whole package cost 
$210.00. A consumer brand func­
tion generator will cost twice that 
much (but it will have a sweep 
generator to go with it). On the 
plus side, I now had three empty 
slots in a TM504 to fill with other 
bargains. 

I didn't need another univer­
sal counter, multimeter, or a 
power module, but they were in 
a package at a surplus store. 
There was no price and no con­
signment sticker. Powering the 
three up showed that the power 
module and the DVM worked. 
The DVM had an ancient, but 
undisturbed calibration sticker -
nobody had ever felt a need to 
take it apart. The counter, how­
ever, was catatonic. The digit 
display didn't even light. Closer 
inspection showed that someone 
had tried to repair the counter, 
but had given UP,AZ400 was 
tack soldered to t · rd. The 
counter had an · ·. . < '.LSI chip, 
so repair might be impossible. 
Furthermore, it was only a 125 
MHz counter. The counter was 

junk. 
The seller wanted $175.00 

for the package - a reasonable 
price for the power module and 
the DVM. After I showed him the 
abandoned repair work on the 
counter, he gave me all three for 
$100.00 - a great price for the 
working units. The seller didn't 
understand that the power mod­
ule alone was worth $100.00. 

The counter really was toast, 
but fixing it became a matter of 
foolish pride. A high-voltage, 
high-power AC input {a transmit­
ter?) had shorted the protection 
diodes to the +5 volt rail, and 
then rail overvoltage destroyed 
almost all the ICs on the board. 
It was the worst failure I'd ever 
seen. 

Tektronix still sold the 
counter chip for $20.00, so I 
pulled and replaced all the chips. 
The input dual MOSFET for one 
channel was dead, but Tektronix 
wanted $70.00 for the replace­
ment parts; I used two discrete 
MOSFETs instead. 

The manual for the Tek 
TM503 cost $20.00, and the 
manual for the DC503A was 
$30.00, but I couldn't find a man­
ual for the DM501 A. The 
replacement parts for the 
DC503A cost about $50.00 and 
took about eight hours of work, 
so the counter cost about 
$450.00 in parts and labor even 
though I got it for free. I should 
have chucked the counter when I 
learned the extent of the dam­
age. 

The PS503A has two vari­
able supplies and one fixed five­
volt supply, and it works with my 
other TM500 equipment. The 
Tektronix power supplies in this 
series don't have meters like the 
HP and Kepco supplies. Instead, 
they rely on calibrated poten­
tiometers and the intensity of 
some incandescent lamps. 

The classified ads showed 
the price going from $175.00 to 
$250.00. A local surplus store 
was asking $250.00, but when I 
showed them the ads, we 
agreed on $200.00. The unit has 
a flaky fine adjustment pot. 

Kay 4320 Step Attenuator 

This 101 dB step attenuator 
cost $25.00, and I'd wanted one 
for a long time. Watch out when 
buying equipment because it is 
easy to miss some important 
details. There were several 
attenuators that looked similar, 
but they were oddball 93 ohm 
models. Only one unit in the 
batch was 50 ohm, and one of 
its BNC connectors was bent. 
The back end of a drill bit and 
some clamps put the BNC back 
into round, so the repair was 
simple. NV 

I HAM GEAR WANTED cont. 

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

CB/SCANNERS 
FEDERAL FREQUENCY Directory! Kneitel's 
"Top Secret" Registry of government 
Frequencies, New 8th Edition. 268 Pagesl 
FBI , DEA, Customs, Secret Service, BATF, 
Immigration, Border Patrol, IRS, FCC, State 
Dept., Treasury, CIA, etc. & surveillance, 
bugs, bumper beepers, worldwide US mili­
tary, 225 to 400 MHz UHF aero band, 
Canadian listings, & more. Ultimate "insid­
er's" directory! Standard reference of law 
enforcement, news me9ia, private security, 
communications industry & scanner owners. 
$22.95 + $5 shipping ($6 to Canada) . NY 
State residents add $2.31 tax. CAB Research 
Books, Box 56·NVT, Commack, NY 11725. 
Visa/MC welcome. Phone orders 516-543-
9169 weekdays (ex-Wed.) 10 to 2 Eastern. 

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/WYATT COMMUNICATIONS 
718-7_89-7329 , press Ext . 1 for the CB 
department. No FAX machine. Please send 
$3 for catalog to LWC, PO Box 030128NVJL, 
Brooklyn, NY 11203-0001 . 

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

RED BOOK CB MODIFICATION. Antennas, 
audio, modulation, PLUVCO, synthesis , 
mixer crystals, sliders. $25. KEN'S, 2825 
Lake, Kalamazoo, Ml 49001 . 616-345-4609. 

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. 860-283-
9492. 

3 There's 

(M££K a:i~ 
The Ultimate Scanner 
The King of Scanners takes this step-by-step, 
richly illUSlraled, bench manual far lx!yood 
everything ever printtrl on scanner mods. 
Bill will help you conv(jrt your scanner into 
precisely what you've always wanttrl! 

244pp, large format, $29.95 ___ , 
Canners & Secret Frequencies 

Henry Eisenson's best seller. Novice to pro, it's 
UST refiling. Praised by the experts as truly 
tstanding, comprehensive. 320pp, $19.95 

mergency Radio! . Norm SCh.~m' 
UN! 214pp, $14.95 "Mr. Scanner' 
COPS! ••• in prin1: 

eie";is'Tci"'n GRAY Mark;t' 
How they steal cable programming, with 
vendor ltsts, parts, the law. much more! 

Henry Eisenson, 160pp, $23.75 

'-~-.. -·-nt1~· "t nia~ki~d( 
*and Advm11age4Play 'Dangerous! ' Snyder 
°..Marks. ~~p. $19.9?_.'Exceptional:,.O~iton~ 

Underground Database 
Everything that's sort of legal. "F~cmating" ASB 

IOOpp, large format, $23.75 
NEW e>r 1997 

A selection of the 
McGraw-Hill Electronice Book Club 

~iAto Moot~~ 
The How-To Guide TJ. "Sldp" Arey 
The complete hands-on guide WB1GK4. 
to the world of radio communication, 
including mediumwave, shortwave, 
VHF/UHF scanning, and more! 
Equipment selection, antennas 
accessories, clubs, techniques, logging, 
listening posts, etc. etc. 
"This complete how·to guide should grace 
the shelf of anyone in the radio hobby." 
Richard D'Angelo, Chainna11 
Association o/ North American Radio Clubs 
"Skip covers it all, from DC to daylight ... 
A comprehensive course on intercepting 
and documenting radio signals. 
Highly recommended!" Hill Cheek 
"The most complete and useful book of 
monitoring information available." 
Paul Swearingen, Publisher, DX News 

ISBN 1-56866-101-0 344 es, $19.95 
1 www.electriciti.com/- i books 
INDEX Publishing Group, Inc. 
3368 Governor Dr. Ste 273N 
San Diego, CA 92122 

s/h 1st book: S4 
Add'I: $2ea 

CA: add 
7.75% tax 

1-800-546-6707 - credit cards 

Write In 76 on Reader Service Card. 

WE PURCHASE SURPLUS LASERS, LASER 
RELATED EQUIPMENT AND OPTICAL EQUIPMENT 

We also sell LASER'• for researchers, Industrial appllcatlons, 
educatlonal purposes, entertainment and hobbyists. 

~ e-mall-nay1989@aol.cam 
FAX (909) 278-4887 

1269 W. Pomona, Corona. California 91 720 CALL FOR FREE CATALDI! 

(909) 278-0563 
See our catalog on the internet! 

http ://www. mwki nd ustries. com 
Write In 32 on Reader Service Card. Nuts & Volts Magazine/February 1997 9 



P JC Emulator 
PICE-6 from $295 

• Real-Time Jn-Circuit Emulator 
(to IO MHz) 

• Supports PIC l 6C62X, l 6C6X, 
l 6C7X, and l 6C84 

• Single step and run to Breakpoints 
• Includes Assembler and Simulator 
• Programmer for PIC 16C5X, 16C6X, 

16C7X, 16C84, and 17C4X in DIP 
packages, only $155 

Learn 8051 
011 PC' ! 

With our 80C552 SBC connected to 
your PC's printer port, learn to write the 
8051 program, debug and test it on PC. 

• 8051 core processor (80CSS2) with 
8 channel 10-bit AID and PWM 

• 24 more I/Os and RS-232 port 
• 32K ROM and 64K RAM 
• Includes Assembler, Disassembler, 

Simulator, plus monitor and example 
programs, only $225 

ROMY-16 
EPROM EMULATOR 

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

J&M Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 
Tel:(201)325-1&92 Fax:(201) 736-4567 

Write In 217 on Reader Service Card. 

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

THE POllVER PRO 

• -/NSTAU. Nl!WNl-ONJM~INTO YO(.flClAONIL. CASE 

~~~~~~· 
• NO J08 IS TOO I.Nial! OR TOO SltW.L ....... 'M! ~ VOU/ME DISCOUNTS 

TO ._.w ENFORCENENT I OOW'NilES I FIRE DEPARTMENTS I UNIVEllSIT1ES ALL MAKES 

FORllOREINFORMATIONABOl.lrYOIJRPAR11CUl.NlNEEDS, WECltNBECCNTACTED & MODELS 
VIA PHONE OR FAX AT (814) llZ3-1000 OR VIA E-MNI. 10; ZAPPEll @ IQ...OOM 
OR SEND YOUR PACl<S FORQJJOTATION \'7A UPS OR PRO!fTY MAIL 10 AIJORESS ABCl/E. 

GENERAL ELECTRIC S TA ND ARD 
MPD/PLS -MPR/MPSJMPX CNB111/HWA110 $29.95 
19A704850P(1200mAH) $34.95 CN8120/HWA120 $34.95 
19A704860P(1800mAH) $ 39.95 CN8121 /152/153 $ 39.95 
PL19D429763(777)G1/3 $ 37.95 UN IDEN 
MAXON SA-1155 $39.95 APX650 $34.95 

MOTOROLA APX1100/1200 $39.95 
P200/HT600iMT1000 BP1001"<00/205 $ 19.95 
NTN5521/4585/4824/5414 $ 37.95 IC 0 M 

MIDLAND BP2/8P3/BP22 $18.95 
70-832 /70-836 $ 39.95 BPS/ 8P23 / 24 $ 24.95 
70·810/816/819/821 $39.95 BP7 /CM7/ BP8 $34.95 

BENDIX KING 
KR105/l.AA125 $ 34.95 

KENWOOD 
PB2 I KN83 $ 29.95 
PB21/21H $14.95 
PB25/Ht"<6 $ 24.95 

YAESU 
FNB3/4//12/27 S 32.95 
FNB11/14/16126$ 32.95 
FN817/25 $ 23.95 

COMPUTERS 
SEND PACK FOR QUOTE 

BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE WRITE OR CALL 

[R] :Oo ~-; S~PPIN~ &~A!L! ~R~R~ t:!::1 
Write In 25 on Reader Service Card. 

Call Us To 
Sal/sty All 01 Your Callis 

E11ulpment Needs/ 

WE CARRYALL 
THE MAJOR 

BRANO NAMES! 
30 DAY MONEY BACK 

GUARANTEE! 
1 YEAR WARRANTY 

CIC Ill fil IEl 

Write In 198 on Reader Service Card. 

TOMCAT'S BIG CB Handbook, by Tom 
Kneitell 221 pages , illustrated. Everything 
they never told you about AM, SSB, DX, 
Freeband, legal and otherwise. Only $15.95 
(+$5 postage, $6 to Canada) . CAB 
Research, Box 56, Cammack, NY 11725. 
(NYS residents add $1 .73 tax). MCNisa OK. 
Phone orders 516-543-9169. 

SCOPEBOOSTER KITS close out. Nov. '96 
issue, $39 .95, S&H $4.50. Technology 
Systems, PO Box 1401, Torrington, CT 
06790-1401. 

"THE MOST extraordinary hacking & spy 
catalog In the world!" www.spectre-press. 
com 

ORANGE BOOK SCANNER REPAIR. 
Modifications, repair .information, 450+ mod­
els: Alaron to Yupiteri. $25. KEN'S, 2825 
Lake, Kalamazoo, Ml 49001. 616-345-4609. 

WANTED TO Buy: Radio Shack scanners, 
model PR0-43 or 34 preferred. 513-392-
1676 anytime. 

WE OFFER YOU THE LOWEST 
PRICES IN THE USA!! 

6-WAYS •• 7-WAYS •• STARTACS •• ELITE AND ELITE EE-3 
WE HAVE WHAT YOU WANT!! 

CALL US AFTER YOUVE CALLED THE REST ... 
We ship same day with next day delivery anywhere in the world. Payment must be 

collected funds, Western Union or U.S. Postal Money Orders only. 
All equipment is sold solely for educational or experimental purposes. 

CALL 817 633-5991 24 HOURS 
10 February 1997 /Nuts & Volts Magazine Write In 135 on RHder Service Card. 



OWh 0 Next Generation" 
of affordable, rugged Robot 
Kits challenge the enthusiast to 
solder circuit boards and 
mechanically assemble. 

Visit our homepage 
@ http://www.owirobot.com 

Each OWIKIT also incorporates the 
basic principles of robotic 
experiments, sensing and locomotion, 
guaranteeing an exciting, hands-on 
adventure of knowledge and fun! 

But remember! OWi is the recognized 
founder and leader in Educational 
Robot Kits. 
ACCEPT NO IMITATIONS. 

EK 
ELEK IT 

Hyper Peppy MV·969 Sound/ Touch Sensor 46 Pg. Book $ 24. 95 
1160 Mahala Place, Suite B 

Rancho Dominguez, CA 90220-5443 
(310) 638-7970 SELEaABU GEAR BOX OWl-GB25 6 Gear Ratios (ltd. Qty.) $ 10.00 

EUaRO.MAGllmCTRAIN OWH153 Basic Electronics (Ltd. Qty.) $ 10.00 Fax: (310) 638-8347 
$-CARGO OWl·936K Sound Sensor 47 Pg. Book $ 29.95 
WAG II OW~961K Progrommable - Graphic 59 Pg. Book $ 69.95 
SPIDER OWl·962K Infrared Sensor 49 Pg. Book $ 49.95 
UllE TUCKER OWl·963K Infrared Sensor 48 Pg. Book $ 49.95 
llAllTA OW~966K Sound/ Touch Sensor 44 Pg. Book $ 29.95 
MOOll WALKER OWl·989K Solar Sensor 10 Pg. Book $ 34. 95 Onlor M - F: la.m. - 4p.m. PST 

Write In 104 on Reader Service Card. 

BILL'S CB & 2-Way Radio Service: 
CB/ham/scanners, AM/FM/SSB/CW export/ 
domestic radios by Galaxy, Mirage, Palomar, 
Connex, Cobra, Superstar, RCI, Uniden 
Midland, Maxon, and more. Linear amps, 
antennas, books, manuals, mies, meters, 
sound toys, frequency expansion and modu­
lation kits. $3 for list of products, refundable 
on first order. Technical advice is free. Call: 
408-782-0064. Write: PO Box 306, Morgan 
Hill, CA 95038-0306 MCNISA. 

ROGER BEEPS/keyup tones superior quali­
ty high reliability professional grade devices. 
Single and multitone. $19.95 to $29.95. For 
more information, faxed or mailed literature 
and orders please call Daltronix, 908-493-
1658. 

240+ CHANNEL CB/HAM commercial radios: 
AM/FM/SSB/CW export/domestic: RCI, 
Motorola, Uniden, Cobra. Mies, antennas, lin­
ears, meters, books, night scopes, and tons 
more stuff! Catalog $3. MAXTECH, Box 
8086, New York, NY 10150. 718-547-8244. 

VINTAGE TUBE CBs. LSASE list RR3 Box 
2075, Fort Kent, ME 04743. 207-834-6273, 
evenings/weekends. 

"CB MODIFICATION SECRETS," new 200-
page guide by author of "CB Radio Hacker's 
Guide." More easy AM/SSB CB upgrades & 
enhancements: CobFa, Realistic, Uniden, 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21.95, plus $5 
S/H ($6 to Canada). CRB Research, Box 56, 
Cammack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 1-800-656-0056. 
Canada/AK/HI: 516-543-9169. 

SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PR0-2004 and PR0-2005. 
Restore cellular, increase scanning speed, 
add 6,400 memory channels, etc. Step by 
step instructions, photos, diagrams. Only 
$18.95, +$5 shipping ($6 Canada). (NYS res­
idents add $1.98 tax.) CRB Research, Box 
56, Cammack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 

r 

EASY PIC'n 
MICROCONTROLL:SR 

BOOI< 
How to get started using PIC16CXX 

microcontrollers 

• Programming techniques 
Program design 
Flowcharts 
Instruction set 
Addressing modes 
Bit manipulation 
Subroutines 
Sequencing 
Lookup tables 
Interrupts 

• Writing source code using a text 
ed~or 

• Using an assembler 
• Interfacing 

Circuits 
1/0 conversion 

• Timing and counting 
• Using a PIC16/17 programmer 
• Experiments 
• Lots of examples 

PIC is a trademark of Microchip Technology Inc. in USA 

$29.95 + $3 mail in US VISA, MC, MO, Check 
CA residents please add 7.25% CA sales tax 

P.O. Box 501 , Kelseyville, CA 95451 
Voice (707) 27~8881 
FAX (707) 279-8883 
http://www.zapcom.neV-squareone 

-

CD DUPE·ITI 
COMPLETE STAND ALONE 

DUPLICATION SYSTEM 
• Totally_ self contained -

no altlitional hardware 
or software is required. 

• Automatically decodes 
anti copies virtually any 
CD format, including CD­
ROM, audio, CD-DA, CD­
XA, Mac HFS, Mixed 
Mode anti ISO 9660. 

• Internal A/V hard drive 
stores bit-by-bit disk 
image for instant 
duplication. 

• External SCSI ptl't works 
like a last CD writer. 
Connect to your PC or 
Mac anti design custom 
CDs with the FREE 
included CD software. 

• Only $1495 with Free 
software. 

INTENDED f OR BACKUP & IN·HOUSE 
DUPLICATION PURPOSES ONLY 

Instantly duplicate CD-ROM disks for software distribution. Make spare 
backup copies of your valuable software. Produce disks quickly and 
economically. No CD design or multimedia production experience is 
required. 

Insert your original disk and push "enter" The onboard fast 
multimedia processor decodes the CD fonnat and copies it to the 
internal A/V hard drive. Insert blank recordable disks and make as 
many exact copies as you like. You'll easily and quickly produce 
identical bit-for-bit duplicates. 

The CD-Dupe-It! system is totally self contained - absolutely no 
connection to a PC or Mac is required to copy disks. Just tum it on 
and press "enter" to start copying. 

With the included CD design software, CD Dupe-It! also works over­
time as your custom CD design system. Just attach a SCSI cable to 
your PC or Mac and you're ready to master your own custom CD-ROMs 
and audio CDs. 

csc 

CORPORATE SYSTEMS CENTER 
1294 Hammerwood Avenue 
Sunnyvale, CA 94089 
www.corpsys.com 

Tel. (408) 743·8739 
DUUIS IND RESEWllS<AU FOR OUAllTITf DISCOUllY l'IKI SllltlC'IUll 

We gladly accept Discover, Visa/Mastercard, COD or 
prepaid orders. No surcharge for credit cards. 

SCSI PERIPHERAL EXPERTS • HARD DRWES • CD·ROMS • TAPE DRWES • M/0 DRIVES 
Write In 180 on RHder Service Card. Nuts & Volts Magazine/February 1997 11 



IOOS Satisfaction & Ellt!/'JI daY low Price leader 

'~~:~t:::;:;~)i3 MMX CPllS 
586 DX133 MHZ COMBO w/256K $145 Available !!! 
686 P90+ PENTRJM w/256K $165 

•••••••••••••••••• 
• Al Pentium MMX • • • 686 & 586 Mother Boanls 
• • • • 

Manoa & Drives 
at Sow Low Price 

•••••••••••••••••• 

Write In 106 on Reader Service Card. 

Robot Kits 

Transmitters 
•Only 30 x 10 x Smm 
•ERP 0.25mW into 500 
•3V, SV(F) or 6-12V(A) versions 
•Up to 20k bps data transfer 
•418 or 433 .9Mhz FM 
•Simple to integrate -
•simply add antenna, data, power 
•Range up to 200m 
•Analog or digital data i/p 
•SAW controlled - stability 

Receivers 
•Only 21x47 x Smm 
•13mA; 130uA on power save (100:1) 
•Carrier detect o/p 
•Simple to integrate 
•Up to 20k bps 
•418 or 433.9MHz FM Superhet 
•SAW controlled - stability 
•Analog or digital o/p 
•Wide supply range 4,5-9V (A/F ver.) 
•Fast enable time <3ms 

TXM-4XX-A ............. $24.50 SILRX-4XX-A ................ $39.38 

,. 
Transceiver 

•Only 23 x 33 x I Imm 
•Up to 40,000bps of balanced code 
• 19200 baud with ASCII 
•Up to I 70m range. 
• 5v operation 
•0.25mW into 1/4 wave antenna 
•418 or 433MHz FM 
•Fast I ms enable for power saving 
•Direct interface to SV CMOS logic 
•Auto TX/RX changeover 

TXM-4XX-F .............. $25.80 SILRX-4XX-F ................. $41.92 BIM-4XX-F ................. $87.36 

Transceiver with RS 232 Interface & Controller 

~ •4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
•Microcontroller with user EEPROM 
•RS232 interface protected to ±15kV 
•Auto TX/RX changeover 
•418 and 433Mhz versions 
•Windows operation under file mode 
•Range 120-200m 
•0.25mW, !mW & IOmW verions 
•Reset switch and status LED's 
•9V de via 9 pin connector <20mA 

BIM-4XX-RS232 .... $139.30 

Call 416-242-3120 

dm ABACOM 
Fax: 416-242-2697 
Faxback: 416-242-3082 

• --=-~I TECHNOLOGIES 

67 Hamptonbrook Dr .. Etobicoke, ON .. M9P 1A2 Volume discounts • Free Catalog available. 

./Academic-Level Books 
./ Build it Yourself * 

./ Action Packed · 

SALES, SERVICE: CB equipment, radios, 
antennas, mies, connex echo boards, hard to 
find items. Send $2. for list. SUNDANCE 
ELECTRONICS, 1051 EVA RD., EVA, AL 
35621. 205-482-2983 

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with 
s~ep-by-step, wel!-illustrate~ dir~ti.ons for assembly, experiments and testing. Each Robot Kit applies 
different efectromc & robotic pnnc1ples. Learn how Robots work and have fun at the same time! 

CB RADIOS, specialty items, police scan­
ners, microphones, power supplies, exotic 
electronics items, power meters, more. Full 
picture price sheets only $1, fully refundable 
on first order. Galaxy Electronics, Box 1202, 
Akron, OH 44309. Our 13th year in business. 

606A "Scrambler" All Terrain 
Robot This 6-legged Robot walks over 
rough terrain. Uses high-tech infrared 
beam to sense and avoid avoid objects in 
its path. 32 page Book. $37.95 

602A "Blinky" Pathfinder Robot 
Eollows path made with a marker pen or 
tape. Red/green LEDs react to steering 
changes, adding fun and interest. 28 page 
Book. Infrared emitter/detectors. $36.95 

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

601 A "Scooter" Sound Controll­
ed Robot Backs up, changes direction. 
goes forward when it hears loud noise or 
hits an object. Florescent red. 24 page 
Book. Fast-paced excitement! $18.95 

DEPENDABLE PRODUCTS Since 1963, Graymark' s ONLY business has been producing educational electronic 
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And, 
our "It works or we fa it" policy guarantees success for YOU! 

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

Graymark r.o. Box 201s. Tustin. cA 926s1 

CALL FOR FREE 
40 PAGE CATALOG 

800-854-7393 
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COMPUTER HARDWARE 
' 

FROM SOURCE: motherboards with IDE-1/0 
controller on board, CPUs, mice, CD-ROMs, 
video controller, and other parts. Call NAME­
TECHS: 773-395-1142, Fax: 773-395-1142. 

BRAND NEW w/warrantyl Motherboards 
w/CPU 486/586/686 from $20. 686-90+ $135. 
SVGA monitors 14" $135, 17" Multisync 
$395. 810-9 gigabyte hard drive, Windows 
NT software var 3.51 fileserver $350. 
Workstation $175. Windows 95 full version 
$95. Corel Word Perfect Suite (includes 5 
programs) $79. Inkjet printers $100. Hewlett 
Packard laser printer $295. Call for complete 
list and monthly specials. Call CCI 714-778-
0450. 

WANTED: ELECTRONIC EXCESS "NEW" 
ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I'm buying. 
LYNN JOHNSON CONSULTING. 408-274-
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/ljehome/index.html 



ABC ELECTRONICS 315 7TH A VEN. MPLS. MN. 55401 
(612)332-2378 FA .• X (612)332-8481 30 DAY WARRA .. "NTY 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
TEK 7Al3 DIFFERENTIAL COMPARATOR 
TEK 7Al6P PR00.200MHZ VERT.AMPLIFIER 
TEK 7Al 7 ISO MHZ SINGLE TRACE AMPLIFIER 
TEK 7Al8 75 MHZ DUAL TRACE AMPLIFIER 
TEK 7Al9 600 MHZ SINGLE TRACE AMPLIFIER 
TEK 7A22 DIFFERENTIAL AMPLIFIER 
TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER 
TEK 7Dll DIGITAL DELAY UNIT 
TEK 7012 ND CONVERTER MAINFRAME 
TEK 7013 DIGITAL MULTIMETER 
TEK 7Ml I DUAL SO OHM DELAY LINE 
TEK7Ml3 
TEK 7Sll SAMPLING PLUG IN 
TEK 7Sl2 GENERAL PURPOSE SAMPLER 
TEK 7Sl4 I GHZ SAMPLING PLUG IN 
TEK 453 SOM HZ OSCILLOSCOPE 
TEK 485 3SO MHZ PORTABLE SCOPE 
KEITHLEY 480 PICOAMMETER 
TEK 608 MONITOR 
TEK DAS9100 WITH PROBES 
KIKUSUI S020 20 MHZ OSCILLOSCOPE 
PHILLIPS PM3212 25 MHZ OSCILLOSCOPE 
TEK 422 IS MHZ OSCILLOSCOPE 
TEK 455 SO MHZ OSCILLOSCOPE 
HP 6428B 0-20V/0-45A POWERSUPPL Y 
BRADLEY 132 SCOPE CAL!BRATER 

SIS0.00 
$75.00 
SS0.00 
SS0.00 
SIS0.00 
$200.00 
$200.00 
$75.00 
$SO.OO 
SS0.00 
SS0.00 
$100.00 
SS0.00 
$200.00 
$3SO.OO 
$3SO.OO 
$200.00 
$600.00 
$300.00 

$6SO.OO 
$7SO.OO 
$180.00 
$200.00 
SIS0.00 
$2SO.OO 
$400.00 
$700.00 

TEK 7815 I GHZ DELA YING TIME BASE $2SO.OO 
TEK 7BSOA ISO MHZ TIME BASE $75.00 
TEK 7852 DUAL TIME BASE $75.00 
TEK 7853 100 MHZ DUAL TIME BASE $75.00 
TEK 7870 200 MHZ TIME BASE $75.00 
TEK 7871 DELA YING TIME BASE $75.00 
TEK 7B80 400 MHZ DELAYED TIME BASE $100.00 
TEK 7885 400 MHZ DELA YING TIME BASE $125.00 
TEK 7B90P PROOAMABLE TIME DASE $200.00 
TEK 7D92A 500 MllZ DELA YING TIME BASE $125.00 
TEK AMS02 DIFFERENTIAL AMPLIFIER $75.00 
TEK MXSOIO MULTIFUNC.INTERFACE EXTEN. $200.00 
TEK 7834 400 MHZ Sl'ORAGE MAIN FRAME $400.00 
TEK 7844 400 MHZ MAIN FRAME $400.00 
TEK 785.t 400 MHZ DIGITAL Sl'ORAGE FRAME $500.00 
TEK 7904 500 MHZ MAIN FRAME $2SO.OO 
TEK 7104 !GHZ FRAME WITH- $27S0.00 

(7A29,7A29,7BI0,7BIS) 
GENRAD 1657 RLC BRIDGE 
TEK 577 Dl/177 CURVE TRACER 
TEK 7020 PROORAMADLE DIGITZER 
TEK 465 100 MHZ OSCILLOSCOPE 
TEK 46SB 100 MHZ OSCILLOSCOPE 
TEK 2335 100 MHZ OSCILLOSCOPE 
TEK 834 DATA COMMUNICATION TESTER 
HP 5359A TIME SYNTIIESIZER 
HP 6033A 0-20V/0-30A POWERSUPPL Y 

$7SO.OO 
$1500.00 
$500.00 
$400.00 
$4SO.OO 

$1200.00 
$130.00 

$1000.00 
$1200.00 
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PENTIUM MOTHERBOARDS 75/100/120/ 
133/150/166/200, Triton VX chipset, Plug-N­
Play BIOS, 31SA/4PCI, 256K Pipeline cache 
$109, Triton 11-HX boards with 512K cache 
$139, Pentium CPUs @$109/155/168/245/ 
330/384/558. IBM/Cyrlx 686 P120/150/166/ 
200+ @ $106/144/187/ 420, 12-speed CD­
ROM, audio button $139, 72-pin SIMMS, 
60ns EDO, 16MB $87, 8MB $41. Call for cur­
rent pricing, other parts and illustrated cata­
log. 1-year warranty, FOB tech-specialities, 
Inc., 5703 Heffernan, Houston, TX 77087-
4113, 1-800-864-5391 for orders and tech 
support, fax: 713-307-0314. 

19" RACKMOUNT PC chassis: Heavy duty, 
4U, 8 slots expandable to 12, two (one hid­
den) 3.5"/two 5.25" drive bays, front panel 
fan, mini tower power supply not included, 
$229 with this ad! Monitor chassis $285, key­
board chassis $145. We do business COD, 
cashier's check only . Computronlcs 
Technology, 972-242-8087. 

CELLULAR PHONES. GREAT PRICES. 
WILL BEAT ALL OTHER'S PRICES FOR 
RECONDITIONED PHONES INCLUDING 
MOTOROLA, AUDIOVOX, ERICSSON, OKI, 
NEC, JRC, NOKIA, AT&T, MANY OTHERS. 
OVER 6,000 PHONES AVAILABLE. 
QUANTITY DISCOUNTS. CELLULAR 
EXTENSION SERVICE AVAILABLE FOR 
MOST MODELS, ONLY $95! MOTOROLA 
COPY CAT UP TO EE2 ONLY $1,295 COM­
PLETE I EE3 7-WAY PROGRAMMERS 
COMPLETE ONLY $2,395. CALL 1-800-850-
4078. 

WHOLESALE IN Taiwan + USA. 1 Gig HD 
$100, 4X IDE CD-ROM $18, 14.4 modems 
$8, 28.8 modems $35. Memory 4 meg, 70ns 
72 pin $13.80. 8 meg, 70ns, 72 pin $26.90. 
16 meg, 70ns, 72 pin $66. The new DIMM 
MODULES, 8 meg, 70ns, 168 pin $35.20. 16 
meg, 70ns, 168 pin $59. 32 meg, 70ns, 168 
pin $138. 80-watt speakers $18. Lots and lots 
more. These are just some of the prices for 
computers and parts you can buy for direct at 
the co's. And you don't have to order a lot at 
a time. Means you can phone, visit, write, 
and get instant communication. They under­
stand you and they want your business. Easy 
to order. What we have is over 500+ suppli­
ers of co's where you can buy direct and 
save a lot of money on all your computer 
needs. This is a lot of info. $30. We can also 
send COD if you like, COD is for the USA 
only. All others please send CK, money order 
USO. To address: GR Stringer, Stringer 
Computer, 1108 East 26th, Houston , TX 
77009. 1-800-626-9934, Fax 713-880-8321 
rstrin8060@aol.com 

TRS-80 MODELS 1, 3, 4, 100 Pocket 
Computer , COCO. Hardware, software, 
repair/replacement parts, accessories. #10 
SASE for list. Pete Bumgardner, 100-D W. 
Falls St., Kings Mountain, NC 28086. 704-
730-0893. 

ZSORT. SORT huge files fast. Disk $5. 
Manual $10. Box 12238, Lexington, KY 
40581-2238. 

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

t:e11·u1a1 Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag Phone from $199 

Nee P120 12oz. Portable $299 
Motorola PT 550 10oz. "Flip" Phone from $299 

Others available, buy new from us, or send us your phone. 
Get a second or third phone with no additional monthly charges! 

Motorola, NEC, Panasonic, Audiovox and many others. 
-

Fax Back Hotline For 24hr info. call from your ·FAX 
(714) 581-7460 or call 1-800-457-4556 9 to 5 PST 

CA Grapevine. Worldwide inquiries welcome. ~ 

Write In 26 on Reader Service Card. 

II Pwdlasld will ANY other illm 

On~ When purchased alone 

You've never had a Directory Anything like this one. Generic phone books on a CD DO NOT 
contain the Wealth of Contacts you will find here. In just seconds, locate Distributors, Manufacturers 
and Service providers for Products, Services or ANY Component Parts you can possibly imagine I 
The EITD allows you to scan by Product Description and also contains a separate White Pages for 
Half a Million Industrial Business Listings. Ads in the Yellow Pages allow you to locate the Co's with 
Product Lines that best suit your needs. The Complete 2 Volume 4.5 lb Set is a Reference you'll 
find yourself using Constantly and Wonder how you ever did without it I 

Thi ''REFEREE" 
,,, Semiconductor Crossrdcrcncc & 

Consumer Elcctronia White Pages 

.,,, """·' I 

Only s99 When purchased alone 
The "REFEREE" is the Most Comprehensive Cross REFERENCE Software on the market Today. 
Just under a Half Million Devices Listed I Swells to over 14 Meg. Extremely easy to use. You'll be 
Navigating your way around in just minutes. Three Databases are Included for Cross-referencing: 
Transistors, IC's & Diodes. Practically any device selected yields a wide variety of potential 
replacements. Case Style Drawings, Lead Configuration and Pin-out are available for many devices. 
Coverage of Replacement Numbers is very impressive. Many helpful extras are also included such as 
Conversion Utilities, Formulas, Resistor Library, Wire Gauge & More. NOW, with the Consumer 
Electronics "White Pages" there is a Directory specifically Designed to meet the needs of 
Service. When customers walk in with "Off the Wall Brands", where do you get parts? Four Directory 
Databases are Included : [Consumer Electronics Parts Sources] , [Consumer Electronics 
Manufacturers/ Distributors & Importers for Equipment, Accessories and Services] , [Computer 
Manufacturers/ Integrators/ Accessories & Related Services.], [Semiconductor Manufactures]. When 
combined with the Commercial Listings of the EITD you'll Finally have all the Directory Power you need. '551 'f!!.J!! Bible·~!!!' IC Industry 

I $55 When purchased with • .. m eem eem 
ANY other Item. Back Issue covering most - eem eem 
Current Production IC's. Perfect for Service = - = -­
& Moderate Design Work (quantify limited) .! C . -B- == 
I Abme Only 169 If purchased alone I ~ ; .· -.. . 
1ISl!for2Jv~~~ ~~~~~)SJfffrooi p~· -r ~ .......... 

1'119! 97 ICM on CD !.JaS'Frooi Publisher' 

$ om,,1 97 EEM on CD only Limited Supply at this Price .._ 
00;1 <~ -

The 3 Volume ICM is the Best& Most Comprehensive IC Reference Ever Published. The depth of your NEW ability to search will bbN 
yoot111ay. There is NOTHING else like ttinthel'Old ! 100,000 !C's of EVERY KIND from Every Manufacturer. Specifications, Selected Data 
Shee1s, Every knO'Ml Cross-reference, Alternate Sources, Manufacturer Profiles & Distributors. Perfect for Sales, Service, Engineering & 
Experimenters. Thousands have gladly paid $195 {and at 9 lbs ifs well worth tt). If you're still squeezing an ICM from the BO's, you already 
know their power. With Prices like these, NOW is the time to move up ! The EEM is the Largest Component Parts Directoiy available. 
All the Major Parts Manufacturers display Entire Product Lines with Pictures & Data shee1s. Cabine1s, T ransfooners, Pols, Semi's, Resistors, 
Capacitors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, Speakers, Displays, an Endless list! This Extraoo:linary Ubray 
is perfect for Service, Designers, Distributors & Experimenters. The 4 Volume (18 Lb) EEM Set shown is now available on CD ONLY. 
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This process of tuning into these satellites at 
1575 MHz (1.5 GHz) and determining our time 
delays is called "trilateration." Three satellites will 
lead to a two·dimension fix, and the fourth satellite 
will lead to a position fix including altitude. 

Today, accuracy of a GPS position fix is 
within the radius of a 300--foot circle 95 percent of 
the time. That's one football field. Even though 
your GPS set might resolve a position fix all the 
way down to six feet, you will notice that the last 
digit or two will continuously change - part of the 
DoD program to deny spot-on accuracy to 
unfriendly forces, or for that matter, USA civilians 
with their little GPS receivers. 

The 300-foot accuracy 95 percent of the time 
is just dandy for most mariners well off shore. 
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Closer into shore, mariners might want to turn on 
their radar, because 300 feet this way or that way 
could put them on the rocks. 

If the Department of Defense turns off 
selective availability (the slight on-purpose clock 
errors), position accuracy would shrink from a 
300--foot circle down to a 100--foot circle - a three 
times improvement. Look for DoD to turn 
selective availability to zero in another couple of 
years. But not tomorrow. 

For civilians needing spot-on GPS accuracy, a 
differential receiver will do the trick nicely. The 
differential receiver picks up a local correction 
signal and automatically adjusts your GPS 
readout so you are within a five-foot circle. 

Mariners can tune into the differential 
correction signals down on the 200 KHz portion 
of the band that are broadcast for everyone to 
receive by the United States Coast Guard. These 
low-frequency signals penetrate inland only about 
100 miles. But they're dandy for a harbor 
approach. 

For police agencies and delivery companies 
wanting to see exactly what side of the road their 
vehicles are on, the differential correction signals 

. are sent over sub-carriers on the FM music band. 
These you subscribe to for a couple hundred 
bucks a year. 

For surveyors, they generate thei own 
correction signals, and now they can get down to 
a circle the size of a quarter. 

Differential correction signals from the Coast 
Guard, plus those off of FM sub-carriers, plus 
those by surveyors, are based on comparisons of 
incoming GPS derived positions to the known 
position of a geodetic landmark, and a resulting 
position error correction signal going out there on 

the airwaves to a differential beacon 
receiver that then sends that message on 
to the GPS receiver to correct its internal 
calculations. 

The largest number of users of low­
cost fixed and portable GPS sets are 
mariners. Low-cost meaning under 
$175.00 for a handheld, and under 
$275.00 for a fixed-mount set. Mariners 
were quick to replace Loran and old­
fashioned automatic direction finders with 
new GPS equipment, but still had to do 
the latitude and longitude manipulations 
on a marine chart in order to spot their 
exact position with reference to land. 

It wasn't long before marine 
cartographers started digitizing marine 
charts, and putting them into a database 
for big-screen GPS sets to read out 
ocean and harbor charts with a blinking 

"X" showing the position of the boat. And same 
thing for land - land mapping companies were 
quick to put every street and every back road of 
the United States of America onto a CD; and 
when you tie a CD mapping program into an 
inexpensive GPS, your computer shows your 
blinking position all the way down to the 
smallest of surface streets. But keep in mind, 
without the subscription differential correction 
for the roads, your position accuracy will wander 
around a 300--foot circle. You are sometimes 

right on a street corner, and other times a couple 
hundred feet away. If you subscribe to an FM sub­
carrier for your particular city, now you can spot 
yourself all the way down to a rock-solid "X" right 
on your driveway! 

Marine manufacturers took their portable GPS 
equipment into marine cartography with a 
relatively small, but quite visible, LCD screen. 
Panasonic and Raytheon were first with a portable 
GPS set with marine cartography. The actual 
marine charts were on small plastic cartridges, 
with Navionics doing a PCMCIA cartridge for the 
Panasonic GPS, and C-Map doing small cartridges 
for the Raytheon unit. 

Navionics Electronic Charts; 800-848-5896 
C-Map Electronic Charts; 800-424-2627 

Both of these companies are the undisputed 
"cartridge kings" when it comes to marine 
information stored on a PCMCIA-style cartridge, 
or smaller micro- and mini-cartridges that simply 
plug into a portable GPS receiver. While the detail 



found in these small cartridges is nowhere near 
what you might get out of your lap-top computer 
on a CD-ROM marine cartridge program, these 
little cartridges, costing around $100.00 each, 
can contain up to 8-15 local marine charts, 
showing you everything from depth contours to 
sunken vessels that might be a hazard to 
navigation. 

Recently, two major GPS manufacturers 
introduced new portable GPS receivers that also 
show charts from each of these companies on the 
LCD screen. 

Lowrance Electronics offers the Global Map 
Sport handheld GPS receiver/charting system 
that runs off of a C-Map mini-cartridge (800-324-
4770). 

Garmin has introduced their GPSMAP 175 
which uses tiny Navionics G-Chart cartridges that 
show your GPS derived position on the charting 

screen (913-397-8200). 
These two sets have now become hot­

sellers, and it was only a matter of time 
before each manufacturer decided to focus 
in on the inland market. Since these sets 
were selling like hotcakes along the coast 
lines with marine cart~graphy, how about 
selling these units inland with local lakes 
and rivers cartography? The uptake on 
these under-$800.00 units was immediate, 
and the race was on when it came to 
digitizing inland lakes and rivers throughout 
the United States. 

Navionics said we'll work on it in 1997. 
C-Map indicated they were working on the 
bigger populated lakes and rivers now, and 
take a look at the excellent cartography 
they have to offer when it comes to certain 
inland areas. 

But GPS giant Lowrance didn't want to 
wait around, so they began digitizing inland 
geodetic survey maps, and now offer mini­
cartridges called "Inland Mapping System 
Smart Maps" that contain the names and 
locations of over 140,000 inland cities; over 
60,000 inland national, state, and county 
parks; and detailed data on over 120,000 
inland bodies of water. 

You can receive ~, tt~e map of the USA 
showing the Lowrance'Jnland Mapping 
System chart areas by calling 800-324-

0045, catalog "LEI Extras, Inc." detail, and plenty more underwater analysis of 
Now here is where it gets a bit complicated - what's happening below the surface. Yet the 

the Lowrance unit takes two small cartridges Lowrance LEI cartridge gave us some additional 
within its portable package, and one might be C- detail when it came to major highways in the 
Map cartography for the local coast line, and area. This could allow you to use your GPS as a 
Lowrance cartography for the local inland waters. land mapping device while it's sitting on your 
We wanted to see who had the best cartography, dashboard, and then use it for a "stay off the 
so we compared Lake Mead cartography from C- rocks" device when out on the boat. 
Map and Lake Mead cartography from Lowrance. The Lowrance GPS charting equipment can 

The C-Map cartography seemed to have more ,, • + also default to a built-in map of the USA that 

Plotter Lowrance 
Mini-Format 

Global Map Sport x 

Global Map 2000 x 

Eaglebrand Accumap x 

AirMap x 

C-MAP Data on Notes Lowrance Mini-Format 

x Accepts Lowrance format only. 

x Also takes C-MAP cartridge 
required Maplink. 

x Marine unit; not available yet. 

x Shipped with Jeppesen aviation 
database; can be enhanced with 
C-MAP marine data. 

doesn't require any cartridges, and gives all the 
major highways around the 
country. Put the little portable 
Lowrance GPS unit on the 
dash of your vehicle, and 
watch yourself go down 
Highway 101 along the West 
Coast. While your blinking 
position may vary by a 
couple hundred feet along 
the highway, nonetheless, the 
Lowrance built-in highway 
map is good enough to let 
you know when you're 
coming up to another major 
interstate route. No cartridges 
needed! 

The new Garmin unit also 
looks promisjng for inland 
cartography. Garmin is also 
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producing their own inland 
maps based on land 
maps. 

The most important 
thing to remember about 
marine GPS units 
operated on land is that 
you are saving hundreds 
of dollars on a 
comparable land GPS 
unit. You could very well 
achieve the same 
accuracy of position, plus 
show local charts with a 
$800.00 portable GPS as 
compared to a several 
thousand dollar land-unit 
GPS set with similar 
features. And if you arm 
yourself with enough inland and ocean cartridges, 
you should be able to always spot yourself within 
feet of where you actually are among all the rocks 
and rivers. And when you're not near land, the 
Lowrance unit will let you default to the big 
highway maps, and this will cover-you throughout 
the United States. You can even take your unit to 
Europe, and spot yourself on land charts in 
Europe, too, with built-in cartography. 

You can also memorize favorite fishing 
locations on your GPS. Same thing on land - the 
marine GPS will faithfully track your path as you 
hike around the mountains, and by following the 
dots on the screen, you'll always be able to get 
back to the camp site within the radius of a 300-
foot circle. 

The marine and camping markets may 
ultimately push a portable latitude/longitude 

(only) GPS to below $99.00. 
Right now, you can buy a 
Magellan or Garmin portable 
GPS set for less than $179.00. 
But for charting, you're going 
to spend around $600.00, plus 
about $100.00 for each detailed 
coastal or inland chart of your 
choosing. But even if you don't 
buy any chart cartridges at all, 
the GPS will still accurately 
show you to your exact position 
within the radius of a 300-foot 
circle. 

Pick your chart cartridges 
carefully, and view them before 
you take out that C note. Then 
enjoy! NV 

[C·MJ\PI INLAND LAKES 
COVERAGE 

G • G182.01 GREAT SLAVE LAKE (NW TERR - CANADA) 
G201.00 LAKE TAHOE (CALIFORNIA/NEVADA) 
G229.00 PEND OREILLE (IDAHO) 
G230.00 LAKE MEAD (NEVADA/ARIZONA) 
G239.00 GREAT SALT LAKE (UTAH) 

H 
H129.00 LAKE SIMCOE (ONTARIO) 
H139.00 LAKE CHAMPLAIN TO SOREL (US/CANADA) 
H146.00 LAKE WINNIPESAUKEE (NEW HAMPSHIRE) 
H150.00 LAKE OF THE WOODS/SOUTH (ONTARIO) 
H151.00 LAKE OF THE WOODS/NORTH (ONTARIO) 
H159.00 RED LAKE (ONTARIO) 
H164.00 MILLE LACS (MINNESOTA) 
H165.00 LAKE NORMAN (NORTH/SOUTH CAROLINA) 
H168.00 KISSISSING LAKE (MANITOBA, CANADA) 
H172.00 LAKE OF THE OZARKS (MISSOURI) To be released shortly 

J 
J164.01 LAKETEXOMA (TEXAS/OKLAHOMA) 
J189.00 LAKE LEWISVILLE (TEXAS) 
J191.00 LAKE CUMBERLAND (KENTUCKY) To be released shortly 
J194.00 TIMS FORD LAKE (TENNESSEE) 
J195.00 LAKE OUACHITA (ARKANSAS) To be released shortly 

All of the above listed Inland Lakes cartridges are available for shipment 
(with the exception of the ones that are marked). These cartridges are 
priced at a special low price of $120.00 (USD). If you would like outlines 
of any of these cartridges, please let us know. 

133 Falmouth Road. Mashpee. MA 02649 
Tel: 800·424-CMAP (2627) •Fax: 508·477·6168 •E-Mail: c-mapinfo@c-map.com 

I COMPUTER HARDWARE cont. 

IBM P 150+ MHz multimedia computer sys­
tem, 16 meg RAM, 850 HD, ax CD-ROM, 
MPEG video $750. Packard Bell multimedia 
systems from $550. AST/AT&T Pentium sys­
tems from $950. 1 T SVGA monitors $395, 
8/16 megabyte RAM $35/$75 486 mono and 
color notebooks available. Call for latest price 
quotes. CCI 714-778-0450. 

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

PLOTTERS: HP 7580B drafting plotter (sizes 
A-D) $1,300. HP 7586B (sizes A-E) $1,850. 
HP 7595A DraftMaster I (sizes A-E) $2,000. 
HP 7475A $220. HP 7550A $350. Excellent 
condition, warranty. Pepper Systems, 214-
353-0257 (FAX 214-902-9511 ). 

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 $10. I'm sell­
ing a schematic, extensive theory of opera­
tion, and a complete troubleshooting 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. 

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. 

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. 

SUPER VGA monitor $100. 486 computer, 
monitor $700. 686 motherboard $275. 686 
computer, monitor $1,700. CGA monitor $50, 
$30. HP plotter 7475 $100, HP 7595B D size 
plotter $500. HP plotter 7550A $175. 386 
computer $200, 286 computer $50. Epson 
printer $30. XT computer $30. HP Think Jet 
printer $40. Much more. Call 714-827-7345. 

SIEMENS PRINTER 40 . New in boxes 
w/operating and interface manuals. Versatile, 
heavy duty daisywheel impact printers. 
$1,700 value. $59. Scott's Electronic Surplus 
310-491-3181 FAX: 310-491-3182. 

Converters * Remotes * Converters * Remotes * Converters * . Remotes 

Modern Communications• (405) 691-0594TEL&FAX 
Converters: 1 o 50 1 oo+ Parts, Parts, Parts 

Panasonic: TZPC145 .... $75.00 $69.00 $65.00 .n--- 50 200 500 
DQN-7 ................ $45.00 $40.00 $35.00 
DRZ-3 or DRX-3-105 .... $29.00 $25.00 $20.00 -~.....,, 18 VAC, 300 MA P/S $3.00 

$2.50 
$2.20 
$2.35 
$0.95 

$2.50 $2.00 
$2.35 $2.10 
$2.10 $2.00 
$2.30 $2.25 
$0.85 $0.75 

Remotes: 
Jerrold: 400, 450, 550 .... $4.50 
CFT: 2.XXX .............. $4.95 
SIA: 075, 175, 475, 8600 ... $4.95 
Zenith: ................. $4.95 
Tocom: VIP ............. $4.95 
Tocom: 03-A ............ $6.95 
Pioneer: ................ $4.95 

$4.00 
$4.50 
$4.50 
$4.50 
$4.50 
$6.00 
$4.50 

$3.75 
$4.25 
$4.25 
$4.25 
$4.25 
$5.75 
$4.25 

Converters * Remotes * Converters * Remotes 
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68 MHz Saw Filters 
Pie 16C54 
Pie 16C56 
E-PROM 2764 
4MHz 
(Crystal Resonance 2 pins) $0.45 $0.40 $0.35 

Call for FREE CATALOG 
(405) 691-0594 

* Converters * Remotes 



Electronic Components 

ISO Voice Chip Module, 10 sec. #VM-1110A, $4.00 each/10 piece min. 

Crydom Relay #02425 $6.00 each, any quantity, regularly $13.25 !! 

Examples: Carbon Film, Carbon Composition, Metal Film Resistors, 
Capacitors, Diodes, and Much More! 

Some price- examples: 1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
1N4001 -1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 

These examples are first grade, not surplus!! 
CALL FOR A FREE SURPLUS CATALOG 

**Some restrictions apply. Call for details 

Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar) 
THE M.0.0 .. CorP. 809 w. Estes Schaumburg. Illinois 60193 

FAX: 847·923·9112 

2176 E. Colorado Blvd., Pasadena, CA 91107 

llVE SUV AND SELLI 
ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875 

0 Master Charge 0 Visa 0 American Express 0 Discover 

± 15 voe BECKMAN POWER SUPPLY 

BECKMAN, #MPS-60. Input 120 VAC 60 Hz @ 1 amp. 
Dual adjustable outputs o to ± 15 voe @ 0-2 amps. 
Resolution 10 mV and 100 mA. Accuracy ±20 mV and 
1 OOmA. Has digltal display for voltage and current. 
Dim.: 12· wide x4-1/4" high x 13-1/4" deep. Weight 16 
lbs. New, with manual. 

Stock #PS9410 $195.00 
RETRO-REFLECTIVE PRISM /IR FILTER 

Very high quality retro-reflecting 
prism. This prism returns an 
incoming light beam back 
to the source. Beam diver­
gence is 1 o· or less. A 
light ray Is returned to Its 
source irrespective of 

3600 RPM DC MOTOR WITH ENCODER 
ELECTRO­
CRAFT 
#M1140or 
equiv. 30 volts 
nom. input 
voltage. 
Permanent 
magnet, 
reversible 
servo motor. 
Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 voe Input is 4600 rpm. No load cur­
rent 0.75 amp at 60 oz-in load rpm is 3600, current is 
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
Rotor inertia 0.0007 oz-in-sec2. Terminal resistance 
0.89 ohm. Optical encoder has 1024 counts per revolu­
tion, two channel quadrature output. Outputs are TIL 
compatible. Dual shafts: front shaft is 3/8" dia x 3/4 • 
long. Rear shaft is 1/4" dia. x 7/16" long. Dimensions: 
4" dia. x 5-1/2" long (excluding shafts.) 

Stock #DCME9601 $45.00 

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

Analog Slgncl Input 

f\r 
$5912·BIT AID PRINTER PORT ADAPTER. 
LPT:Analogl is a convenient printer-port inter­
face for acquiring analog signals on a PC at 
up to 7,500 samples per second. Power is 
derived directly from any PC-compatible 
printer port. LPT:Analogl is supplied with 
sample software for real-time display of 
waveforms, data logging to disk and spectral 
analysis. All DOS source code and VB DLLs 
included. ADNAV Electronics, 58 Chicory Ct. , 
Lake Jackson, TX 77566. 409-292-0988 . 
http://www.tgn.net/-adnav/ 

MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

WHOLESALE COMPUTERS & electronics 
confidential source list of overseas suppliers. 
This list is used by USA companies to pur­
chase computers , memory, hard drives, 
copiers, cell phones, CATV, audio/video, 
components, and lots more. Have you ever 
wondered where it all comes from? Easy to 
order small or large quantities COD. Yes, 
they speak English. Incredible, pay pennies 
on the dollar. Send $19 to ADV, PO Box 440, 
Middlefield, CT 06455. "Start your own busi­
ness." 

INTEL PENTIUM motherboards, P75 to 133, 
w/IDE, hi-speed 1/0 on board, w/cables, 
w/docs, $75, $210/3. CPUs. Closeout DEC 
486DX33PC Pizza Box barebones, case, PS, 
2MB SVGA, 2S, 1P, MP, IDE, H&F cont. , 
Token Ring, ex. SCSl-2, new bulk packed 
size: 15"x15"x2.5", 17" SVGA monitor, 
1280x1024, .27DP, mouse, 101 keyboard, 
software $319. CPUs. Motherboards, 486 & 
Pent. computers, video cards, also at super 
prices. See last cafl SASE. BNFE, Rte. 1S., 
Peabody, MA 01960. WWW.BNFE.COM 
V508-536-2000, F508-536-7400. Estab. 
1964. 

800MB TAPE BACK·UP WITH TAPE FOR 
ONLY $491 Colorado DJ-20 includes 250MB 
tape and software. Works in any PC from 
existing floppy controller. Directly supported 
by Win95. Fast! Transfers 120MB in 13 min. 
The best Insurance from disk crashes, 
viruses, theft, accidental erasure and easi­
est way to transfer files. Refurb. 90-day 
warranty. Equiptek 415-244-9438, M-F, 9-5 
PST. E-Mail: equiptek@pacbell.net 

BUILD YOUR OWN IBM COMPATIBLE 
COMPUTER for as little .as $399 with help of 
an easy-to-view 75 minute video tape that 
shows you how. This award winning VHS 
tape will show you how to save time and 
money by assembling any 286, 386, 486 or 
Pentium computer from available parts in a 
step-by-step easy to follow procedure. It's 
easy when you know how. Order your per­
sonal tape today while the limited supplies 
last for only $29 (reg. $59.95) plus $2.95 
P&H. Free bonus gift. Send check to: EVP, 
PO Box 2201, Northlake, IL 60164-0201 or 
call : 1-800-754-5096 nowl 

"THE MOST extraordinary hacking & spy 
catalog In the world!" www.spectre-press. 
com 

HARD DISK Technical reference on Disk. 
This disk is a complete technical reference 
for all major hard drives & controlle rs. 
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. 

reception angle up to 
approx. 30°. In addition, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
filter is bonded to this flat surface. With this modification 
the prism can be used as a retro-reflecting objective 
lens. These units are ideal for use as IR receiving or 
transceiving elements. Two could be used with co-axial­
ly mounted emitter/receiver pairs to form an infrared 
transceiver, etc. Also can be used for any retro-reflec­
tion, range finding applications or experiments. Front 
surface has anti-reflection coating. New, In perfect con­
dition. Dimensions: 2.610" max. O.D. Filter is 18mm 
dia. x 2mm thick. Overall depth of prism and filter is 
1.412". NOTE: We have production quantities of these 
units available. 

#4328A. Milliohmmeter. (No Probes) .. .. . $275.00 

HEWLETT PACKARD TEST EQUIPMENT CABLE TV BOXES 
#141T. Spectrum Analyzer Mainframe. . .. . $500.00 
#8552A. Spectrum Analyzer IF Plug-in, 

Linear or 1 O dB Div. Log . ... . . . . . . . $400.00 
#8555A. Spectrum Analyzer RF Plug-in . .. $500.00 
#432B. Power Meter . . .. ... .. . . .. . . . . . $150.00 
#204C. Oscillator .... . .. ... . ... ... . . $125.00 
#333A. Distortion Analyzer . . . .. . . . .... $695.00 
#3330B. Automatic Synthesizer . . .. .... . $650.00 
#8614B. Signal Generator. 0.8-2.4. ·GC . .. . $695.00 

Stock #OL9600 $69.50 #21 GA. Pulse Generator ..... .. . . . .. . . . $295.00 
#8445B. Automatic Preselector .. .. . .... $495.00 

Without truncated apex or attached infrared filter. #8057. Noise Generator .. . . .. .. .. . . . .. $295.00 
Stock #OL9601 $79.50 See our catalog for more models in stock. 

CALL OR WRffE FOR OUR FREE 120 PAGE CATALOG FIUED WffH GOOD/ES-ELECTRONIC, OPTICAL, 
MECHANICAL, AND MUCH MORE/ ALSO, PL.EASE V/Sff OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 

TOLL FREE: 1 -800-325-9465 

Writ• In 118 on RHder Service C•rd. 

MULTISYSTEM 
1. Replacement for all systems. 
2. No makes and models required. 
3. Built-in copy guard, sleep timer. 
4. Volume and remote control, P.G. 

1-800-807-6543 
30 day money back guarantee and 6 month warranty 

Ir 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11664C, Detector .. .. .. . ....... . ........ , ... . $150 
11683A, Range Calibrator .. . ..........•...... . $700 
182T/8755C, Swept Amplitude Analyzer .. . . . .... .. $850 
214A, Pulse Generator, O.OBV to 100V ..... . ... . . $250 
214B, Pulse Generator, 200 Watt . . . . .. . ....... : s1200 
3200B, VHF Oscillator . . . . . .. ............ . . ... $300 
331 OA, Function Generator •. ... .. .. ......... . .. $250 
3310B, Function Generator, .0001Hz-5MHz ....... $250 
3311A, Function Generator, .01Hz-1MHz . •.. . . .. . $225 
3325A, Synthesizer/Fuootion Generator, 

1 UHz-20.999MHz .. . ... ... ..... .... ...•. .. $2300 
3325A, Synthesizer/Fune. Generator w/~. 002 ... $2550 
334A, Distortion Analyzer .. .... ....... . ... . . ... $350 
339A, Distortion Analyzer ..... . ............... $1750 
3437A, Voltmeter .... . . . .. . . . . ..... .. .. •. . .. . $200 
3455A, Digital Voltmeter ...•.. . . . ..... . ... . . . .. $400 
3456A, Digital Multimeter, 6.5 Digits .......... ... $800 
3562A, Dynamic Signal Analyzer ..•..... • .. . . $12,000 
3f£77 A, S-Parameter Test Set ... . . .. . . ..... . . $2700 
3575A, Phase Gain Meter 1Hz-13MHz . .. ...... . $1000 
3581A, Wave Analyzer .... . ........ . .......• . . $500 
3581C, Selective Voltmeter . . ............... . ... $800 
3582A, Spectrum Analyzer, .02Hz-25.5KHz . ...•. $2800 
4192A, LF Impedance Analyzer ... ... .. ... . . . $11,500 
4262A, LCR Meter . .. . ..... .... . . . .... ." . .. .. $1750 
4342A, a-Meter, Opt. 001, 10KHz-32MHz ..... .. . $1750 
435B, Power Meter .. . ........ . ...... . . .. ... .. $800 
436A, Power Meter w/HP-IB Interlace .. . .. . ... . . $1300 
444288, Output Actuator Assembly (New) . ........ $250 
44709A, Data Acquisition Boards (New) .. .. .. . . . . $600 
4800A, Vector Impedance Meter .. ..... . . . .... .. $800 
4945A, Transmission Impairment Measurement Set $3000 
5314A, Frequency Counter, 10Hz-100MHz .. . .... . $200 
5328A, Universal Counter, DC-1 OOMHz ..... .. .... $225 
5328B, Universal Counter .. .... . ....... . . . . . .. $1250 
5335A, Frequency Counter, opt 10/20 ...•....... $1200 
5340A, Frequency Counter, 10Hz-18GHz ..... . ... $800 
5345A, Universal Counter . ..... ... . .... .. . .. .. $750 
5354A, Frequency Converter ......... . ......... $800 
5355A, Frequency Converter . . .. .•... .... . . . .. $1000 
5356A, Converter Head . ... . .. . .. . .. . ....... . . $950 
5359A, Tllll8 Synthesizer . . .. •.... . . ... ...•... $1600 
5370A, Universal Time Interval Counter ......•. .. $1500 
54201A, Digitizing Oscilloscope, 300MHz . . .. . ... $3000 
542010, Digitizing OsciUoscope ....•....•...... $3500 
6002A, Opt. 01 , Power Supply, HP-IB, 

().50V/0-10A .. . ........................•.. $800 
6011A, DC Power Supply G-20V, G-0.120A .. . .... $1250 
61nC, DC Current source ..... . . . . . .. . ........ $700 
6186C, DC Power Source, G-300V, 0.100 MA .... . . $850 
6227B, Dual Power Supply, ().25V/0-2A .... ..... . $600 
7090A, Graphics Plotter . ...... . . ...... ....... $2500 
71200A.w/70310A, Spectrum Analyzer, 50KHz-22GHz 

w/Precision Frequency Relere.-.:e . .. . .•. .. . . $18,000 
8007B, Pulse Generator, 1 OOMHz ......•......... $550 
8012B, Pulse Generator . . . . . .. ....... . . . . .... . $750 
8013B, Pulse Generator ..... . ........... .. . . . . $750 
8165A/01/02, Signal Source .. . . .. . . ....... . ... $2750 
83545A, Oscillator Plug-in, 5.9-12.4GHz .. ....... $2500 
84108, Networl< Analyzer System 

w/8412A, 8743A&8411A ..... . . . ............ $600 
8411A/018, Freque.-.:y Converter .11to18GHz ..... $500 
8445B, Automatic Preselector . .. .. . . . .. .. .. . . . . $450 
8447A, Amplifier, 0.1-400MHz ..... . . . . .. . .. .. .. $300 
85020A, Bridge, 10MHz-4.3GHz .. ...••• • . ...... $500 
850500, 7MM Calibration Kit ..... • .... •....... $1750 
85051 A, 7MM Verification Kit .. . . . .. . .. ........ . $650 
85051B, 7MM Verification Kit .. . .. . . ..... ... .. . $1500 
8505A, Networl< Analyzer ................. . ... $2500 
8505A/8503A/8501 A, Networl< Analyzer System 

wlS-Parameter Test Set & Storage Normalizer ... $4750 
8508A, Vector Voltmeter w/85081A Plug-in .... .. . $4750 
8552B, IF Section Plug-in ...... .. .. .... .... . ... $500 
8552B & 8553B, Spectrum Analyzer 

w/141T Mainframe ........ . .. . ... . ....•.... $1200 
8552B & 8555A, Spectrum Analyzer 

w/141T Mainframe ........ . ................ $1450 
8557A/182T, Spectrum Analyzer .01-350MHz •.... $1300 
8558B, Spectrum Analyzer, 100KHz-1500MHz, 

w/182T ...............•.......... . •.•.... $2200 
8565A, 1 OMHz-22GHz Spectrum Analyzer ... . . . . . $4000 
8569A, Spectrum Analyzer, .o1 -22GHz . ... . •.... $6500 
8569B, Spectrum Analyzer, .01-22GHz . . ....... . $7500 
86290A, RF Plug-in, 2-18GHz ... ... ...... . . . . . $1500 
862908, RF Plug-in, 2-18.6GHz .. . ..... . . . ..... $1600 
8640B, Signal Generator, Opt. 002, .5-1024MHz ... $2100 
8640B, Signal Generator, Opt 1, 2 .. . ..• . .•... . $2200 
8640B, Signal Generator, Opt. 1, 2, 3 . . .. . . ...•. $2350 
8660C/100, Synlh. Signal Generator .•... • .... . . $1350 
86601 A, RF Plug-in, .01 MHz-11 OMHz . .. .•... . ... $350 
86602B, RF Plug-in, 1-1300MHz .. . . . . .. . ....... $650 
86603A, RF Plug-in, 1-2600MHz .... . ... . . .... . $1500 
8660C Opt. 100, Signal Generator, 1-1300MHz 

w/866026 RF Plug-in & 86632A Mod. Plug-in .. . . $3000 
8711A, Networl<Analyzer, Opt. 1E1 ,1C2 . . . ...... $6500 
8745A, S-ParameterTest Set, 100MHz-2.0GHz .. .. $700 
8753A w/85046A, Network Analyzer, 300KHz-3.0GHz 

wlS-Parameter Test Set .. .. ............... $16,000 
8756A, Networl< Analyzer . .•. . . . . . ........... . $2500 
8901 B, Modulation Analyzer .. .... . . .. . ... . .. $10,000 

TEKTRONIX 
2236, 100MHz Oscilloscope 

w/Counter/Timer/DMM .. ... . . .. . ... .... ... . $1550 
2337, 100MHz Oscilloscope w/DMM ....•... . ... $1650 
2440M, 300MHz Digitizing Oscilloscope .. . ...... $7500 
2445B, 1 SOMHz Four Channel Oscilloscope .. . ... $4500 
475, 200MHz Oscilloscope . .................... $650 
475A, 250MHz Oscilloscope ...........•....... $800 
485, Oscilloscope, 350MHz ........ . ... . ... . ... $900 
494AP, Programmable Spectrum Analyzer, 

10KHz-21GHz .... . .............•.... . .. $18,500 
5n/D1 , Curve Tracerw/Storage . . ..•.... . .. . .. $1850 
5n/D2, Curve Tracer w/1n Fixture . ..... . ..... $1700 
7104, 1GHz Mainframe W/(2) 7A29, 7B10, 7815 ... $3500 
7A42, Four Channel Amplifier Plug-in ....... . . . .. $650 
7B92A, Delaying Dual Time Base to SOOMHz . . .. . . $250 
7D20, Programmable Digitizer ... ... .... . ... .. . . $500 
7l 18, Spectrum Analyzer Plug-in, 1.5-18GHz 

Capable of 60GHz with Mixers ........••..... $2500 
AF501 , Band Pass Filter Plug-in .......• . .• . •... $300 
At.1503, Current Probe Amplifier ....... . ••••..... $450 
DC5009, Counter P1ug~n . . . . . . . . ..... _ .. _ . . .. . $575 
FG502, 11MHz Fu.-.:tion Generator .. . ..•.. • ..... $300 
FG504, Function Generator Plug-in, 

.001 Hz-40MHz ................ . ............ $850 
FG507, 2MHz Function Generator ... . .... . ... . . . $975 
1241, Color Logic Analyzer w/[4) 124001 C8/tls ... $1250 
OF150, Fiber Optic Cable Tester ....•.... . ..... $2000 
PG501 , Pulse Generator . .. .. . . ... . ..... . .. . . . $275 
PG508, Pulse Generator Plug-in, 50MHz ........ . . $600 
PS5010, Programmable Triple Power 

Supply Plug-in . . . . . .................•..... $700 
PS503A, Tracking Power Supply Plug-in . .. ..... .. $175 
RTD710, Digitizer . ... . . ... .... .. ... . ......•. $5000 
SC503, 10MHz Storage Oscilloscope Plug-in •...•. $650 
SC504, SOMHz Oscilloscope Ptug~n . . .. . . ... . .. . $500 
SG505, Precision Audio Oscillator Plug-in .. . .. .. .. $450 
TR503, Tracking Generator for 492/41516 ..•... . .. . $850 

MISCELLANEOUS 
Boonton 102F, AM/FM Signal Generator, 

DC-1040MHz . . .. ....... ...... .. .. .. .. .. .. $2000 
Fluke 332D, Voltage Standard ...•...........•.. $650 
Fluke 33308, DC Voltage Calibrator ..... . ....• .. $750 
Fluke 335D, DC Voltage Standard .•..... . .••... $1000 
Fluke 5100BJ03/05, Multifunction Calibrator ..•• .. . $6000 
Fluke 51008/05, Multifuootion Calibrator . . .. . . ... $5000 
Fluke 51018/03, Calibrator .... . . . . .. . ... . . . . . . $6000 
Fluke 515A, Calibrator . ........... ... ... ... .. $1200 
Fluke 5200A, AC Voltage Calibrator ..........•.. $2000 
Fluke 5200A/5215A, AC Voltage Galibrator 

w/Power Amp ...... . .. . . . ......... . .... .. $3850 
Fluke 5440B, Precision DC Voltage Calibrator .. ... $5500 
Fluke 5450A, Resistance Calibrator (New) . . ..... $2000 
Fluke 6160B, Synlhesizer, Opt. 09 .•............ $1000 
Fluke 7220, Freque.-.:y Counter, 10Hz-1300MHz . . . $350 
Fluke 845AB, Null Detector . . .. . .......... . . . .. $800 
Fluke 8502A, Digital Multimeter ........ . ... . .... $300 
Fluke 8505A, 6.5 Digit Digital Multimeter . .. .. ..... $400 
Fluke SR1030, Resista.-.:e Standard Set [New) . . . $2650 
Fluke SR1060, Resista.-.:e Standard Set (New) ... $3200 
Gigatronics 605, Signal Generator, 6-18GHz ...... $3000 
Hughes, Amplifier 18-26.SGHz, 1 Watt .. ........ $2500 
Keilhley 195A, System DMM wrr ernp. . . . ... .... . . $700 
Krohn-Hite 3100R, Tunable Filter ...... ... . . . . . .. $150 
Krohn·Htte 3103/R3103, Tunable Filter/ 

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

Rack Version .. . ........ . ..... . ....... $500/$350 
Krohn+itte 3342, Tunable Filter ................ $1000 
Phillips Pt.13070, 100MHz Oscilloscope ...... . ... $1500 
Phillips Pt.15715111 , SOMHz Pulse Generator (New) $1500 
Sorensen ORD 30-1 , Power Supply, 30V-1A . .. . .. . $100 
Sorensen ORD 4G-2, Power Supply, 40V-2A •..... . $150 
Wan. & Golt DA30, Protocol Analyzer ... . . .... . . $5000 
Wavetek 166, Pulse Function Generator .•..•.... $1000 
Wavetek 178, Automatic Synlhesizer .... . ...... . $1850 
Wavetek 186, Phase Lock Generator, SMHz . . . .... $400 
Wavetek 2002, Signal Generator, 1-2500t.1Hz ..... $1750 
Wavetek 2002A, Signal Generator, 1-2500MHz •.. $1500 
Wavetek 3000, Signal Generator, 1-520MHz . .. . ... $900 
Wavetek 3000-200, Signal Generator .. . .. . ..... . . $900 
Wavetek 3001, Signal Generator 1-520MHz . . . . .. $1000 
Wavetek 801, Pulse Generator, 5Hz-50MHz ....... $800 
Wavetek 802, Pulse Generator, 

5Hz-50MHz w/Delay . . . . ... .... .. .. .. .. . . . . . $600 
Wavetek 907A, Signal Generator, 7-12.4GHz ... .. . $850 
Wayne/Kerr 3220, 20A Bias Untt .. .... .. . ... ... $2000 
Wiltron 560A, Scalar Networl< Analyzer ...... . ... $1350 
Valhalla 2701CITL-3, Programmable Direct 

Voltage/Current Standard ............•...... $1450 
Valhalla 2705, AC Voltage Standard . ... . ... . ... $3000 

I VISIT OUR INTERNET SITE AT: I 
http://home.earthlink. neV~rssurplus/rssumlus.html 

• R & S Surplus 
1 
v1sA 1 

1050 E. CYPRESS STREET, COVINA, CA 91724 

(818) 967-0846 • FAX (818) 967-1999 
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MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 

TZPC1453G2 

lOPC 20PC 

$63- $61-

SOPC 

$59-
"Top of the line converter" featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 
memory, and 83 channel capable. 

TZPC1003 $49- $44- $42-
one of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 
80 channel capability. 

TZPC175DG2 $89- $85- $82-
our "Top of the line" converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 

PHONE (810) 566-7262 
FAX (810) 566-7253 

FLOPPY DRIVE REPAIRS $1-$25. PCs, 
PS2, Mac, Apple II, 8". Since 1983. 6 month 
warranty. 1-800-458-6778. ISR, 2217 
Downing Ln., Leander, TX 78641. 

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. 

CALLER-ID phoneline simulator. Demon­
strate telephone devices without phonelinel 
Six direct-dial extensions, Caller-ID, distinc­
tive ringing. Authentic dial tone, busy signals, 
20Hz ringing. "Party-Line" deluxe kit $199.95. 
Includes PCB, all electronic parts, microcon­
troller, documentation. Custom enclosure 
$32.95. Fully assembled $425. Shipping $8. 
Major credit cards accepted. Digital Products 
Company, 134 Windstar Cir., Folsom, CA 
95630. 916-985-7219, Fax 916-985-8460, E­
Mail: DigProd@aol.com 

SIMM 1, 2, 4, 8, 16, 32 meg: All are brand 
new. 1 meg 30 pin 70ns/60ns $10/$12, 4 
meg 30 pin 70ns/60ns $271$29, 4 meg 72 pin 
70ns/60ns $301$32, 8 meg 72 pin 70ns/60ns 
$59/$69, 16 meg 72 pin 70ns/60ns $99/$109, 
32 meg 72 pin 70ns/60ns $190/$199. All 
SIMM modules available. 1 yr. warranty. Call 
Yub Sung, 603-893-5866, Salem NH for cur­
rent price/availability. 

SONY/AMIGA MUL TISCANS 15", 0.26DP 
15.7 thru 36KHz CGA thru SVGA (1024 x 
768 I). $175. Generic VGA color monitors 
from $125. Expert Sony repair, parts avail­
able. Dealer discounts. Refurbished guaran­
teed. Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 

COMPUTER BOOKS, parts, cables, and 
misc. below wholesale. Great for Computer 
Swap meets, hamfests, flee markets. For free 
catalog write: Computer News, PO Box 
50127, Casper, WY 82605. 

Ii i i fii i 'i • I i I D~~~~~~~ll 
http://www.motron.com 

The New l'loTron XC-2 is a versatile bi-directional 
DTMF to ASCII transceiver. DTMF digits are decoded 
from the audio line, converted to ASCII , and 
transmitted out through the serial port. ASCII data is 
received from the serial port, converted to DTMF 
digits and transmitted on the audio line. The XC-2 -
uses the RS-232C serial communications protocol and includes a PTT output, which 
can be used to control a radio transmitter. The XC-2 is user-configurable-select either 
1200, 4800 or 9600 baud for the serial port and 5, 10, 15 or 20 cps DTMF transmission 
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCII "CR", and 
to control an open-collector output with DTMF "*" (on) and "#" (off). Audio connection 
options allow combined audio signals, or separate audio input and output via standard 
3.5mm jacks. A standard DE-9S is used for serial communications. The XC-2 is a fully 
assembled and tested printed circuit board, requires +8 to +17 VDC@ 200ma, and is 
only 2-1/2" x 3-1/2". OEM and Quantity discounts are available. 

XC-2 Bi-Directional DTMF to ASCII Transceiver PCB $99.00 Plu6 Shippi~ 
We accept American Express &:::; Visa &:::; MasterCard &:::; Discover/Novus 

Orders: (800) 338-9058 Info: (541) 687-2118 Fax: (541) 687-2492 



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 

PRECISION METAL PARTS 

PEI precision etched metal parts 
are produced by chemical action 

and feature burr-free and stress-free 
part numbers and patterns. Unlike 
conventional metal stamped or 
machined parts where tooling is 
subject to wear, these chemically 
etched parts exhibit no rough edges 
or deformation, and provide exact 
repeatability. 

PEI precision etched metal parts 
are priced according to size, materi­
al, complexity, and quantity. 

For more information, contact: 

PHOTOFABRICATION 
ENGINEERING, INC. 

500 FORTUNE BLVD., DEPT. NV 
MILFORD, MA 01757 

508-478-2025 FAX: 508-478-3582 

FLUKE 7-300 ELECTRICAL 
TESTER 

For fast, accurate tests of electri­
cal power, the new Fluke 7 -300 
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Electrical Tester makes the job easy 
for both entry-level users and for 
seasoned professionals who want a 
fast, compact, first-line troubleshoot­
ing tool. 

When operating, the Fluke 7-
300 automatically switches to the 
correct setting - volts AC or DC, 
continuity and ohms - and shows 
the results on a 4,000 count digital 
display. 

The Fluke 7-300 measures AC 
and DC voltage to 300 volts. An 
ideal low-cost, user-friendly meter 
with high performance, rugged relia­
bility, and quality. 

For more information, contact: 

TIME MOTION TOOLS 
12n8 BROOKPRINTER PL. 

DEPT.NV 
POWAY, CA 92064 

1-800-779-8170 
FAX:619-n9-8171 

WEBSITE: http://timemotion.com 

VIBROPLEX® STRAIGHT KEY 

Vibroplex has a Straight Key! A 
heavy solid steel base anchors 

the Straight Key to the operating 
position. The lever arm pivots in the 
chromed mainframe. A stainless 
steel tension spring allows complete 
control of the tension. 

For more information, contact: 

THE VIBROPLEX CO., INC. 
11 MIDTOWN PARK, E., DEPT. NV 

MOBILE, AL 36606-4141 
334-478-8873 FAX: 334-476-0465 

1-800-840-8873 

DP-1 ANTENNA 

Dynamic Electronics, Inc. 
announces the development of 

a new multiband antenna for HF and 
VHF. The DP-1 covers 80, 75, 40, 
30, 20, 17, 15, 12, 11, 10, 6, and 2 
meters. It's 125 feet long and has a 
maximum width of two feet. The 
eight-dipole elements are made 

from #14 insulated stranded wire 
and are separated by PVC spacers. 
This trapless antenna has wide 
bandwidth on each band and can 
handle maximum power. The insu­
lated wires protect against corrosion 
and prevent shorting in case a limb 
or other object falls on the wires. A 
S0-239 socket is used to accept a 
standard PL-259 coaxial cable con­
nector. An inverted Vee type instal­
lation is recommended with sup­
ports at the center and ends. 

The DP-1 costs only $129.00 + 
$6.00 shipping to USA and Canada. 

For more information, contact: 

DYNAMIC ELECTRONICS, INC. 
P.O. BOX 896, DEPT. NV 
HARTSELLE, AL 35640 

205-773-2758 FAX: 205-773-7295 
HTTP://www.hsv.tis.net/-dei 

PHOTON MICRO-LIGHT 

Available in focused yellow, wide­
angle red, green, and IR interac­

tive blister pack allows customer to 
flash the light, yet retain product 
security. The light retails for $9.95 to 
$18.95. 

The battery is stainless steel, 
and the hermetically sealed lithium 
cell will not leak and destroy the 
light. It will give short pulses of light 
(10-30 sec.) for a total of 10 hours. 
Ten-year shelf life with an operating 
temperature range of -40° F to 140° 
F. Battery can be purchased at 
Radio Shack stores for around 
$3.00, part #CR-2032. 

For more information, contact: 

LITES 
P .0. BOX 279, DEPT. NV 

MOLINO, FL 325n 
904-587-5172 

MICROCONTROLLER SYSTEM 

CG Microsystems announces 
their new high-speed microcon­

troller system based on the Dallas 
DS80C320 MCU (8051 compatible). 
Designed with versatility and flexibil-

ity in mtnd, it is ideal for software 
development, experimental projects, 
educational needs, robotic projects, 
process control applications, and 
many other purposes. 

Also included is a monitor/de­
bugger program free of charge. The 
software provides powerful features 
for checking out the hardware and 
provides for ~oading INTEL hex files 
to RAM and running programs, 
viewing the different memory 
spaces, changing and viewing all 
internal registers and memory, sin­
gle stepping, breakpoints, and much 
more. 

Pricing in $89.00 for a base sys­
tem (user installs peripherals). or 
$149.00 for a full system. Both 
options include the monitor/debug­
ger software. 

For more information, contact: 

CG MICROSYSTEMS 
P.O. BOX 1074, DEPT. NV 

REDLANDS, CA 92373 
909-793-3917 

http://home.earthlink.net/-cgmicro/ 

THE JADEBOOK 

THE JADE BOOK 

A HANDBOOK OF 
RADIO LO 

Jade Products, Inc. announces the 
release of The Jadebook, a com­

pilation of information, hard-to-find 
engineering data, humor, and folk­
lore. In addition, newsletter articles, 
parts of Jade Products manuals, 
and sections of letters answering 
commonly asked questions are 
included. Cost is $5.00 with order or 
$6.00 postpaid. 

For more information, contact: 

JADE PRODUCTS, INC. 
P.O. BOX 368, DEPT. NV 

EAST HAMPSTEAD, NH 03826 
603-329-6995 FAX: 603-329-4499 

E-MAIL: 
djade@hampstead.k12.nh.us 

http://www.hampstead.k12.nh.us1-dj 

MINI-MOD PRODUCTS 

Solutions Cubed announces four 
additions to their mini-mod prod· 

uct line. 
The RAMPack allows serial 

storage of data into BK x 8 (8, 192) 
bytes of RAM. All memory locations 

Continued on page 102 



• BUILT-IN voice activation (add $30) 

•Applications information included 

•Dimensions: 11.5 x 7.0 x 2.75' 

COD's OK. Calif. res1denls add tax. Sorry. no credit cards. Free catalog USA only; other countries $5. .. Includes UPS to 48 States 

~ ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 

Factory Direc t Phone: (415) 468-2066 •Fax: (1115) 468-2067 "Since 1971" 

Write In 118 on Reader Service Card. 

DON'T MISS THIS ONE ! 
THE GREATER BALTIMORE 

HAMBOREE AND camPLITERfE!iT 
HOST TO THE 

ARRL MARYLAND STATE CONVENTION 
APRIL 5 & 6 1997 

Timonium Fair Grounds • Timonium, Maryland 

Saturday 8 A.M. - 5 P .M. and Sunday 8 A.M. - 4 P .M. 
Over 17,000 attended in 1996 

ARRL Forum & Programs • Banquet • FCC Exams • 3 Buildings 
Indoor Fleamarket • Outdoor Tailgate • Acres of Parking 

10 Acres of Indoor and Outdoor Sales • 1, 100 Indoor Spaces 
All spaces by advance sale! • Discount weekend passes in advance only! 

For More !~formation : E-M~il - gbhc(@.concentric.net, Internet H~me .Page: 
www.concentnc.neU-gbhc, Write To: G13.H.& C.; P.O. Box 95, T1monium, MD 
21094-0095, Voice or Fax: 1-410-HAM-FEST or Outside of MD 1-800-HAM-FEST 

Sponsored by: The Baltimore Amateur Radio Club, Inc. 

I COMPUTER HARDWARE cont. 
ZENITH COMPUTER parts, boards, periph­
erals, keyboards, new and used computers. 
Call Les or Mike at: Surplus Trading Corp., 
Benton Harbor, Ml. 616-849-1800. 

Write In 47 on Reader Service Card. MONITOR TECHNICIANS! 10 step program 
for successful analysis; diagnosis, and repair 
of high voltage and power supply problems in 
computer monitors. Booklet available for $20 
from Computer Vision, 6905 Indian Bay Rd., 
Montague, Ml 49437. 

ENTIRE STOREHOUSE FULL of classic 
Apple collectibles. II, II+, lie, lie, Ill comput­
ers , monitors, drives, cards, cables, docs, 
software, bunches more. Closeout at $590. 
Synergetics Surplus, 3860 West First Street, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
synergetics@tinaja.com VISA/MC. 

Events Calendar now on the Web! 
Check it out at http:/ /www.nutsvolts.com 

Move it with the SCK-2000 Motion Control System! 

SCK-2000 System Includes: 
Dual Stepper Control Master 

Bi-Directional 8 bit Read and Write Bus 
Addressable, 16 possible choices 

Capable of controlling up to 32 motors 
Connects to any parallel port 

3 Slot Cyberbus Mother Board 
12vac, 3amp Transformer 

2ea. Multi-axis 100 step, 8oz. Step Motors 
Complete Documentation 

IBM compatible software, written in Qbasic 
FREE - Source Code ($59.95 value) 
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SYSTEM ONLY ,_. 299.95 

Applications Include: 
../ Robotics ../ Data Acquisition ,/ Industrial Control 

':./ Desktop Machining /, Manufacturing l"'1 Lasers 
~ Switching i./1 Engineering r:.; X-Y Tables I.I Medical 

./' Animatronics ./, 30 Lithography 

System Expandable with our Afforable Options! 

Example: PI0-2000 110 Card $149.95 -All inputs buffered with 
register logic to eliminate contact bounce. Selectable 

address from 0 to 15. I megabyte per sec. thru put. 

CYBERMATION 
1943 Sunny Crest Drive, #288 - Fullerton, California 92835 

Phone: (714) 879-2000 Fax: (714) 992-2082 

http://www.cybermationsys.com 

Write In 80 on Reader Service Card. 

STEPPER DRIVERS & CAM SOFTWARE: 
microstepping full/2/3/4/5/617/8. 3 & 6 amp 
starting at $117. Software: Plotcam motion 
$149. Z-trace isolation (toolpath from PCB 
gerber) $299. heater@greater.net MSG/FAX 
407-452-7197 407-459-2729 http://mall .great 
er.net/mall/ddt 

DEC EQUIPMENT WANTED!!! We are buy­
ing DEC systems, boards, terminals, drives 
and peripherals . Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles , and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell , 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350 . 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
31o-494-4851 OR FAX 31o-494-4913. 

TONER AND PARTS, OEM and compati­
bles, for copy machines and laser printers. 
Call NAMETECHS: 773-395-1142, Fax 773-
395-1142. 

PLASMA DISPLAY, NEW Lucas Deeco 
M220 text terminal display, 512x256, with 
110VAC PS and controller in MILITARY 
case, $75 each. DAN 415-388-0838, Fax 
415-388-9178. E-Mail: rf-ent@worldnet.att. 
net PO BOX 99, Mill Valley, CA 94942. 



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. 

$100,000NEAR servicing and maintaining 
laser printers. Easy, non-technical. Lasers, 
Box 1056, Jeffersonville, IN 47131. 

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

AMIGA 600 computers, $150 ea., new in 
box, hooks to monitor or TV. Some have 3 
games & draw, 1 meg RAM, 3.5" floppy. JK's 
Amusements 970-848-2578. 

LOGIC ANALYZER 50/100 MHz Kontron LA 
264 32/64 channel includes PODS, manuals, 
software. $350. T-MINUS-7 510-651-9477, 
Fax 510-651-3657, t-minus7@mediacity.com 
www.tminus7.com 2060 WARM SPRINGS 
CT. #5, FREMONT, CA 94539. 

EPROM EMULATORS. Test your code with­
out disconnecting equipment. All ICs mount­
ed in sockets. MODEL-32 (2764-27256) 
$109. MODEL-64 (2764-27512) $129. PRO­
SERIES. Includes battery back-up and real 
time link for single byte changes. PR0-128 
(2764-27010) only $199. PR0-512 (2764-
27040) for $259. $5 shipping. Visa. Logical 
Design Tools, Inc. 512-888-4535. Internet. 
http://www2.interconnect.net/ldti/hom.htm 

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. 

ZENITH LAPTOP BATTERIES. Mastersport 
ZA-4-1 "NEW" $50. Supersport 2.5 amp-hour 
for ZWL 184 "NEW" $25. Surplus Trading 
Corp., Benton Harbor, Ml. 616-849-1800. 

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

DATA*LNK EASILY connects shortwave 
radio to PC serial port. Receive satellite pho­
tos, weather charts, & code on screen. Price 
reduction! Send ONLY $25 + $2 S&H, for 25-
pin DATALNK (kits $19). 9-pin DATA*LNK 
$35 + $2 S&H. INFO, SASE. Send check or 
MO: Howard Olsen, 5411 Atlantic View, St. 
Augustine, FL 32084. 

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. 

MONITORS REPAIRED. "Computer Vision" 
has flat fee repair of monitors; 14", $70; 17", 
$90. E-Mail to phillip833@aol.com 

FREE DISK CATALOG and discount 
coupon! Inexpensive, quality, IBM shareware 
and CD-ROMs. <ASP> vendor: MOM 'N' 
POP'S SOFTWARE, PO Box 15003-N, 
Springhill, FL 34609-0111 . 352-688-9108. 

BLACK BAG TRIVIA QUIZ on disk. Includes 
unique shareware and restricted book catalog 
$1. Mentor Publications, Box 1549-N, Asbury 
Park, NJ 07712. 

THE RELIABLE bulletin board service, soft­
ware for all needs. Call 718 area code USA: 
987-1932, 987-2913, 987-1617, 987-1660. 

COMPUTER SOFTWARE 

18,000 +TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk. Installs on your hard drive. 
Easy look-up by model/chassis number. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWARE, 60 FARMINGTON LANE, 
MELVILLE, NY 11747. 1-800-215-5081/516-
643-7740. 

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

CYRIX 6X86. Outperforms them all! Get max­
imum performance. You've read about it, now 
you can own one . In stock for immediate 
shipment. Want more info? Call 1-800-704-
6500 or connect to HTTP://WWW. 
COMPETC.COM Computers Etc., 204 
Sonderen Street, O'Fallon, MO 63366. Visa, 
MasterCard, & Discover accepted. 

IBM SHAREWARE, free catalog, $1 disk, 
35~ specials, huge selection, 100% virus 
free. PMA, Box 2424, Scottsdale, AZ 85252. 
602-496-6547. Specify disk size. 

240x64 dot LCD with built-in controller. 
AND 4021 ST-EO. Unit is EL back-lit. $79 ... or2for$149.• or 
OPTREX. DMF5005 (non back-lit) $69.'°or2for$129.• 

20 character x 8 line 7~L x 2~ 
The built-in contmller allows •ou to do text and ra hies. 

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

Graphics and alphanumeric-serial interface 
m Mfr. ~ m Mfr. ~ 
640x480 (backlit) 
640x400 (backlit) 
640x200 
480x128 (backlit) 

Epson $35.00 480x12B Hitachi $15.00 
Panasonic $25.00 256x128 Epson $20.00 
Toshiba $15.00 240x128 (backlit) Optrex $20.00 
ALPS $15.00 240x64 Epson $20.00 

160x128 Optrex $15.00 

6" VGA LCD 640X480, Sanyo LMDK55-22 $25llll 

I 't1t LflsERi PRODUCTS I 
HeNe Laser Head (IOMw mu. output) TEMOO, IS.s'' long MFG: NEC $99_1111 

Laser Power Supply (for HeNe tube) $89-1111 

LASER SCANNER ASSE1"DLY $29-"" 
Aisemblot intended for a loser printer. ~ loser diode, polygin molor 16 sided) aid misc. optics aid lenses. 

LASER DIODE (5mW) with collimator $20-"" 

VISIBl.lll LASER DIODE: 5mw at 670nm $15.llll 
Index guided. Threshold current 40 ma typical. 

3 and 4mW, 1,300nm LASER DIODES, 5.6mm package, $35!12 
Mitsubishi Electric part number Ml701BIR-E21A, General specs are: 

I. Vop=l.25, Beam Divergence 25.6° x 28.6°; 2. Tc=24°C, lop=l9 to 20mA, 
ITil=I0.7mA; 3. Wavelength range between l ,280nm and 1,330 nm 

POLYGON MOTOR UNIT & DRIVER t79u 
Tco-lidolfilllllllfocenirrorlllOllllOl,.•-INlspiualllltVOiulioosperS<Cllldyiddi'!•hca1111""1'1&eolT2l0""'1"per 
socood. Thcdrivttl"ih<polypuU""""'24 .... "'11"us"'1milm12 vaiUIDqicnl<. TbatisaboM l-dmlcasi1l.,.ollbcpolyp 
sauilg- widi I dm ildldiamcla. 0"'1 fe<q>ial apcri- OC. \by ligb .,..iity aili. (M...,JAPANll.ll.TIONICS) 

HETWORK?Jlit!k I 
Proteon ProNet-4 Model pl347 Token Ring Board $49.00 

16 bit• 4 lll>ps •IEEE 802.2 and 802.5 compatible• twisted pair• interoperable with IBM Token Ring nelwoft< 

PoS:W& BflR CODE I 
MAGNETIC CARD READER $~5.0 

Includes: • 20 character dot matrix display with lull aloha-numeric capability • kl!YP'?nel 
with lull alpha-numeric entry • separate 7.5 VOC./O.S ~ power supply • standard 
telephone interlace extension card • lithium battery and lkit·cone speaker. 

HP bar code wand (HBCS 2300) ...................... $25.00 
. '\;\ POWER SoPPLYS % I 

SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volts 
73 WAn (2) 4 pin power connectors attached • Dim: 8.5" L x 4.5" W x 2• H 

Output: +5V 0 2-9.75, A, + 12V 0 0-1.5 A, ·5V 0 0-0.4 A, -12V 0 0-0.5 A 
68 WAn Dim: 5.5" l x 3.2" w x 1.r H • Output: 5V 0 ... A, 12V 0 4A 
60 WAn Dim: 8!1x4lh 3 • Output:5VO 6A+ 12V 0 lA · 5VO lA· 12VO lA 

"'>117\tif\1!-CttflR<IE COUPLED DEVICES!i\ii@it.tr I 

- ..... Spy In The Skf $49.~ I MATRIX TYPE I 
Thomson 576X550 pixel CCD 

400-1, 1 OOnm resolulion and responsivily. $5C>omi Original cost device 

Sony CCD lmager - designed for black and white composite video 
cameras. Picture elements: 384 (H} x 491 (VJ $29° 
Chip size 10.7 (HJ x 9.3 (V) mm'• Unit cell size 23.0 (HI x 13.4 (V) um'. 
Ceramic 24 pin D P package • Mfr: Sony, Part# 016AL 

4096 element CCD $19.00 LINEAR TYPE 
1024 element CCD $15.00 
2048 element CCD $15.00 • 1728 element CCD $15.00 

xi, ·.hl"~~- ~ '»."'l':~ 'l'>. 

2539 W. 237th Street, Bldg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 

......c:».-.-E.-.clc:»s4!!9cl TTL 
Comes wilh pinout. 1 'ZV at 1.4 Amp i...,.,t • Horizontal hquency 15Khz .• Abi~ty to do .(() and 80 aibnn. 

S inch Amber $29.00 • 7 inch Amber $39-00 
9 inch Amber or Green $29.95 

s • Flat Faceplate • 320 x 200 Oct ResollAion • CGA & Hercules ~ 
5" COLOR MONITOR $49."" 

• 12 VOC Operation• 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync. Freq. 
• Open Frame Construction • Standard lnlertoCe Connector • Degaussing Coil included • Wlr. Somlron 

9" monochrome SVGA MONITOR $99.00 

Tilt and swivel lype. Mfr: WEN 

HISCELL.flHEOOS I 
ADAPTEC 4070A (RL1) OR 4000A (MFM), SCSI Controller, your choice $25• 

IBM 370 option XT and AT emulation boards $35• 

lbb ilk HflCKER CORftER I 
US made Micronics 486 VlB All in ONE $79!! or 2 for $149!! 
motherboard, supports 3 .4 or 5V CPU, at either 25 or 33 mhz basic clock. Can 
use AMD or Intel from 486SX25 thru 486DX4-100 la HOT new AMD 5X86-133 
cpu. On board SVGA video. On board 1 meg video ram expandable to 2 meg 
with ATI Mach 2 chip set. On board 2 high speed serial parts, 1 printer part, 
Roppy and IDE hard drive controller. On board 256K cache. Uses 72 pin simm 
memory. Landmark speed rating of 479 with AMD chip. 
Board will not fit standard All in One case because of non standard location of riser 
board. VLB riser board is included with motherboard. 

CAMERA BLOCK $99.U or 2 for $169.U 
FOR ROBOTICS AND EVERYTHING ELSE 

Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, DID converters, built-in CCD 
'U3 in, 420 thousand picture elements, complementary mosaic filters. Excellent performance. 
High resolution, high sensitivity, low lag, low smear, good color reproduction, no distortion, 
1/60-1/IOOOOsec variable speed digital shutters, 1TL auto focus, auto white balance, one-push 
auto white balance, auto/manual iris and gain up switch. Can be controlled by a 4bit micro 
computer. Remote controlling is possible for zoom and focusing. NOTE: We have Composite 
or PAL (European Standard) Units. MFR: SONY 

CELL SITE TRANSCEl\'ER $79°0 2 ror Sil.t9"" 
n-o transceiv.,......., dooignod t0< oponition in on AMPS (Advanced Mobilo Phone SeMc:o) coll aito. Tho 
20 MHz bardwidth ol tho lranoceivor ·- ~ to openoto on al 6li6 channels alocated. The transmil 
channels are 870.030-889.980 MHz with the receive channels 45 HMz below lhoae frequencies. A digital 
synthesizer i.s utilized to generate the selected frequency. Each unit conlaina two independent receivers to 
demodulate voice and data with a Receive Signal Strength lndicat0< (RSSI) cin:oit to select the one with lhe 
best signal strength. The lransmiller provides a 1.5 watt modulated signal to drive an external pow. 
81l1'1ilier. channel selection ii accoll'f>lished with a 10 bit binary ir1JU1 via a oonneclOf on tho back panel. 
Other int8'face iequirements for openolion are 26 voe (un.-gulatedJ and an 18.990 MHz relOIOl'W:e 
frequency for the digital syMhesizer. The units conlain tndepender1I boards for receiv.,., exciter, synthesizer, 
tunable front end, and interface asseni>ly (which -- pow. supplies and volaga<onlroled oscilalor) . 
Sll<Yice manual, achemalics and circuil desa1>1ioos incluled. 

Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 nm 7 ~Lx 21' W x 1 % H 
Comes complete with CCD camera, mounting nut on bouom of casing, $89 00 
12VDC power supply. Exccllenl low light capability, slandanl RCA NTSC video ouL • 

~real for: entr.i:way security~remote monit~ring, 2 for $159 00 
video conferencing/desktop video conferencing • 
This miniature camera is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing boards for Apple Macintosh 
and Microsoft video for Windows. Connects directly to any composite monitor or VCR with 
"video" input. Its razor-sharp wicJc-anglc lens focuses fmm two inches to infinity and its staLC-of­
thc-an CCD technology accurJtely caplUres 16 level grayscale images for Quick Time movies and 
still piclures. Records at 30 fr.unes per second and 260 lines resolution with excellcnl low light 
capabilily. Uses 12VDC (adapter supplied) and slandanl RCA cable. 

POINT OF SALE BANK TERMINAL $4911 or 2 for $19!! 
•LCD Display 20 Char. x 4 Linc• Printer 16 Column Oct Matrix - Epson • 24 Key Domed Membrane 
Keypad• Intel 80C32 Processor• 2 PCMCIA Sockets (ICC Slots)• Dallas DSJ287 Realtime Oock • 2 
Solid Slate Buzzers (Piezo Electric) • 4 Crystals • Rockwell Modem Chip •Telephone Line Interface (4 
Pin "RJ"' Connector)• RS-232 Interface (8 Pin "RJ'' Connector)• NI.CAD Battery Pack lmide 
Nol<: We have oot been able ID bypa.u an aa:ess code in the softwaro. Thus, while time of day and other 
inLmduclOI)' things arc displayed oo LCD, the full original capabilitia of this unil canoot be g.....,leed, Also, we 
dooot haveasoon:eforthesmartcanlsthat were Io go in the PCM C!Asodtets. Requires 12 volt adapter for power. 
(Not included) Dimensioos: 9·1/2L x 6-l/4W x 2·1n D •Original cost over $450.00 

.6" COMPOSITE MINIATURE COLOR DISPLAY $99.00 

Fully encased. Dim: 1.3" x 1.3" x 4• . 12 Volts DC power. NTSC signal. 
250 H x 300 V resolufon. focus adjustable eyepiece. Applications include camcorder 

viewfinder, helmet mounted display, etc ... Original cost over $600.00 

L.A. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 
OEM INQUIRIES WELCOME 

Minimum Order: $W.OO. M~i;;:~;.,""shipping and handling charge $5.00. We accept c:.i.J:'! 
! checks, MC or VISA No personal checks ar COO's. CA residents add 8.25% soles tax. We aret 
• not responsible for typographical errors. All merchandise subject ta prior sole. Phone arden t 

. j : ;:;;,;~;t :~~ re::;aal handli~ . Pric~=~~::~::~~:,:::~~~j 
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95 FORMAT Utility. This program will format 
1.44 meg floppy disks to the new 1. 7 meg for­
mat used by Microsoft. Allows you to make 
backup copies of your disks not otherwise 
possible. This disk is an essential addition to 
your collection of "must have" utility pro­
grams. To obtain your copy, call 1-800-704-
6500. Visa, MasterCard, & Discover accept­
ed, or send check or money order for $7.95 
to: Computers, Etc., 204 Sonderen Street, 
O'Fallon, MO 63366. 

FREE COMPUTER program. See AD in 
REPAIRS/SERVICES category starting with 
"WANTED: REPAIRS." 

ENGINEERING SHAREWARE. Printed cir­
cuit design, logic simulation, pspice, Autocad 
shareware. Over 700 engineering programs. 
Free catalog . CD-ROM available. Sector 
Systems Company, 416 Ocean Avenue, 
Marblehead, MA 01945. 617-639-2625. 

SEMICONDUCTOR CROSS-REFERENCE 
library for IBM PC. Over 250,000 devices 
(transistors, diodes, ICs, etc.), specifications, 
lead and case drawings for most. $49 plus $6 
S&H. Checks & credit cards accepted. E­
Mail: customsoftware@usa .net Web: 
www1 .execnet.com/-custom_software/ Mail: 
Custom Software Creators, PO Box 1092, St. 
Bethlehem, TN 37155. 615-647-6120. 

WINZIP FOR Windows '95. Includes long file­
name support & tight integration with 
Windows '95 shell. Zip and unzip without 
leaving the exployer. You can order by calling 
1-800-704-6500 with Visa , MasterCard, or 
Discover or sending check or money order to 
Computer's Etc., 204 Sonderen St., O'Fallon, 
MO 63366. 

"THE MOST extraordinary hacking & spy 
catalog In the world!" www.spectre-press. 
com 

Hewlett-Packard 3582A 

FREE HACKING/phreaking/trubbleware 
diskette catalogue. Incredible subject matter. 
No commercial programming and NO 
SHAREWARE herel Peregrine Dynamics, 
720 Portage Trail, Cuyahoga Falls, OH 
44221 . 

HAVE WINDOWS '95? Having trouble under­
standing the new format? Then this is the 
disk you need. This is a guided tour and tutor 
for Windows '95. Disk also includes helpful 
hints for setup and running your Windows 
'95. $7.95 includes shipping and handling. 
Call for yours today: 1-800-704-6500. Visa, 
MasterCard, & Discover accepted, or send 
check or money order to: Computer's Etc., 
204 Sonderen St., O'Fallon, MO 63366. 

XRF SPECTRACE. Model 4020 wanted soft­
ware/schematic. PO Box 999, Dewey, AZ 
86327. 520-632-8774, E-Mail Tomollie@bsl 
net.com 

Hewlett-Packard 541000 

Anrttsu ML 4228 

Spectrum Analyzer, .02 Hz to 25.5 kHz, band 
selectable analysis for .02 Hz resolution, sensitivity 

Digitizing Oscilloscope, 1 GHz bw, 350 ps rise time, 
10 ps resolution, 40 ms/sec maximum digitizing rate, 
pre-trigger viewing, includes 3-HP 54002A son bnc 
input pods. Selective Level Meter covers the 50 Hz to 30 MHz 

range, providing highly accurate measurements 
of signal levels, can function as a wideband level 
meter, psophometer or voice band analyzer. Opt 31 . 

New boxed $1000.00 

Hewlett-Packard 2148 
Pulse Generator, high power 100 V, 2 A output into 
son, 10 MHz repetition rate, constant duty cycle. 

New $1995.00 
Hewlett-Packard 8557A 

Spectrum Analyzer plug-in, 0.1 to 350 MHz, -117 
dBm to +20 dBm amplitude range, designed for use 
with the HP 853 display or 180 series mainframes, 

$1250.00 
Wavetek 3001 

Signal Generator, 1 to 520 MHz, .001 % accuracy, 
-137 to +13 dBm, internal AM/FM. programmable 
frequency and RF level, GPIB compatible. 

$950.00 
Hewlett-Packard 339A 

Distortion Measurement Set, 10 Hz to 110 kHz con­
tinuous frequency coverage 0.01% to 100% full 
scale distortion range, built in low distortion oscilla­
tor, harmonics to 330 kHz, true rms distortion. 

Special $1950.00 
Hewlett-Packard 8011 A 

Pulse Generator, transition times of less than 1 O nS, 
variable pulse widths from 25 nS to 100 mS and 
variable repetition rates from O Hz to 20 MHz in 5 
ranges. Low cost and reliable. 

• 
Special $450.00 

· 120 dBv, 2 channel input, digital trace storage. 

$2500.00 

Hewlett-Packard 141 T 
Spectrum Analyzer System 

141T with 8552B and 8553B. The mainframe provides 
variable persistence and storage. Covers 1 kHz to 110 
MHz, 10 Hz resolution bw, high sensitivity -140 dBm. 

Feb. Special $1500.00 

i ~- ,'-;·c• .c•·!·, 
t.&U ..... ,,.,. ..... ~··-

··•·· ~ •· ....... .. ···· • !~ · ·-~ -~-~· .. --.· 

Hewlett-Packard 141T 
Spectrum Analyzer System 

141T with 8552B/ 8555A. Covers from 10 MHz to 18 
GHz, amplitude capabilities from +10 to -125 dBm. 

Feb.Special $2250.00 

Midwest 
Microwave 1092 
Step Attenuator, De to 18 
GHz, 1 dB steps, max input 
power 1.5 Watt, attenuation 
accuracy, connector type (N) 
f. New boxed. 

Special Purchase $150.00 

JFW 75PD-001 Power Divider 
2 Way Power Divider, De to 1000 frequency range, 
power division asymmetry (De to 500 MHz ±.2 dB, 
500 to 1000 MHz ± .4 dB), 75 n impedance, input 
power 1 W average @ 25 C, 1000 W peak (1 
microsecond). 

$12.50 or 2 for $20.00 

$3500.00 
Hewlett-Packard 5411 OD 

Digitizing Oscilloscope, 1 GHz bw, digital storage, 
auto pulse parameter, pre-trigger viewing, w/ 4-
54003A. 

$4000.00 

Fluke 1900A 
Multifunction Counter, 5 Hz to 80 MHz, measures fre­
quency, period and period average, totalize, 25 mV 
sensitivity, 6 digit led display. 

$189.00 

Fluke 8012A 
Digital Multimeter, 3.5 digit, .1 % basic de accuracy, 
diode test, 2 and 2on range. 

175.00 

Fluke 8050A OPT 001 
Digital Multimeter, 4.5 digit, 0.03% basic de accura­
cy., readout with 16 selectable reference impedance. 
Opt 01 offers rechargeable NiCad batteries. 

$300.00 
Fluke 5215A 

Power Amplifier, output voltages to 1100 V nns, max 
output of 200 W, frequency from 10 Hz to 100 kHz. 

$1500.00 
Fluke 5200A 

Programmable AC Calibrator, outputs from 100 µV to 
120 V nns at 50 mA. Frequency range is 10 Hz to 1 
MHz , amplitude range is 1 mV to 1000 V. 

14455 NORTH 79TH STREET, UNIT #C • SCOTISDALE, ARIZONA 85260 

(602) 483-6202 • Fax (602) 483-6403 sALEs coMPANv 
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MASS E-MAIL your web sit (or product) to 
millions! Powerful free software. E-Mail: 
76333.3601@compuserve.com 

SHAREWARE CATALOG. Over 3,000 pro­
grams, free game on every catalog disk. 
Great prices, bonuses, free disks. Data Mate, 
Box 2811, Ronkonkoma, NY 11779. 

LINUX! LINUX! LINUX! If you aren't pur­
chasing your Linux products from us, you are 
paying too much! We offer the major distribu­
tions (Yggdrasil, Slackware, Red Hat, etc) at 
great prices! We also carry a full range of 
books. Contact us at www.cheapbytes.com 
and use our secured web server. E-Mail : 
sales@cheapbytes.com Fax: 209-367-8518. 
Cheap*Bytes, PO Box 2714, Lodi, CA 95241. 

HIDDEN TOOLS for Windows '95. This disk 
is a must-have for all you do-it-yourself 
Windows '95 buffs. This program configures 
all the hidden options and secrets in 
Windows '95. Send Check or money order for 
yours today to Hankins' Enterprises, 244 Mid 
Rivers Drive, Ste. 200, St. Peters, MO 63376. 

COMPUTER EQUIPMENT WANTED 
I 

WANT TO Buy: MFM hard drives: Seagate 
ST-125, NEC D-3142, Toshiba MK-134FA, 
Fujitsu M2243AS. Call 714-542-1037. 

NEED MANUALS, supplies, and repair parts 
for Unisys NIP-2PTR laser printer, or source 
for same. (Probably made by Fujitsu.) I 
haven't been able to find through regular 
sources. Tom, RR 1 Box 246, Rock Port, MO 
64482. Ph. 816-744-2822 evenings. 

PRINTHEADS WANTED. We buy all quanti­
ties of dot matrix printheads for hundreds of 
printer model types. Working or dead units 
acceptable. Call Mike Anderson @ 1-800-
969-0009. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture. Floyd, VA 24091-0341 (540-231-
64 78/540-763-2321 ). 

WANTED TO buy: Bodylog/Bodylink biofeed­
back add-on for Commodore C-64. Also other 
biofeedback equipment. PC-based or not. 
Call 718-390-7436, Bob. 

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. 

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

WANTED: PRINTRONIX PRINTERS AND 
PARTS. Immediate cash paid for Printronix, 
Genicom, and other computer printers and 
related peripherals . Small or large invento­
ries, new/used/damaged. Fax us 860-349-
0333. 

HP CALCULATORS wanted: models 10, 70, 
81, 97S, and calculator watch for private col­
lection. Bob Morrow, 317-855-2348, rkmor 
row@aol.com 

WANTED: MONITOR compatible with Atari 
1040ST. Send information to Phillip 
Symonds, 1200 North Main Street, Salisbury, 
NC 28144. 

DEC EQUIPMENT WANTED!!! We are buy­
ing DEC systems, boards, terminals, drives 
and peripherals . Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell , 
and trade . KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 

WANTED: PRE1980 Microcomputers for 
museum collection . Microcomputer maga­
zines and manuals also needed. 703-231-
6478, 703-763-3311. 



TEST EQUIPMENT 

WANTED: SERVICE MONITORS. WE PAY 
TOP DOLLAR BY NEXT DAY FEDEX FOR 
USED IFR, MARCONI, MOTOROLA, AND 
HEWLETT PACKARD SERVICE MONI­
TORS. ANY CONDITION, WORKING OR 
NOT. DON'T LOSE MONEY. CALL 1-800-
476-2526/FAX 601-868-0133. E-MAIL TO 
Alcomtest@aol.com 

ELECTROMAGNETIC DETECTORS, includ­
ing Trifield® broadband meter (analog) 
reads field strength of 10-1000 V/M at 
1 OOKHz-2.5GHz, also independently reads 
magnetic (3-axis) and electric fields, below 
1 OOKHz. (0.2-100 milliGauss, and .5-100 
KV/M, at 60 Hz). Ideal general detection tool 
for both AC power and AF work $170 post­
paid. Atmospheric ion counter (digital) 
reads both polarities 10-2,000,000 ions/cc. 
(Atmosphere is typically 300-5000 positive 
and 200-3000 negative. Depends on weath­
er, etc.) For the first time, under $4,000 for 
a true ion counter! $480 postpaid . DC 
Gaussmeter (digital) includes compact Hall 
probe (.01-20,000 Gauss) and differential coil 
probe (.01 milliGauss - 20 Gauss). Complete 
$265 postpaid. All above have 1 year warran­
ty and include 9-volt batteries. Made in USA 
by Alphalab Inc., 1280 South 300 West, Salt 
Lake City, UT 84101 . Tel. 1-800-769-3754 or 
801-487-9492. Free catalog. 

1 OTH ANNIVERSARY SALE! HP 3488A 
switch/control unit $925. HP 59306A relay 
actuator (6-SPDT, HP-18 and lighted push­
button) $260. HP 59307A dual VHF switch 
(2-SP4T, HP-18 and lighted pushbutton) 
$230. HP 59401A HP-18 bus analyzer $350. 
Stanford Research SR 510 lock-in amplifier 
$1,750. HP 4274A LCR meter (5-1/2 digit, 
100Hz-100KHz) $3,800. HP 3314A .001Hz-
20MHz function generator, lin/log sweep, etc. 
$2,800. HP 8015A 50MHz pulse generator 
$375. HP 8016A ECL/TTL word generator 
$295. HP 8161A/020 100MHz programmable 
precision dual channel pulse generator 
$3,300. HP 8175A/002, 005 50MHz 
digital/analog signal generator: TTUCMOS 
pods, dual arbitrary waveform channels 
$3,300. HP 5334A 100MHz auto rise/fall 
time, etc. counter $850. HP 5345A 500MHz 
counter with HP-18 $725. HP 5370A 100MHz 
time interval counter (oven time base) 
$1,600. Fluke 720A, 721A, 750A, 845AR DC 
voltage calibration system components 
$2,500. Fluke 5408 transfer standard $800. 
HP 75808 drafting plotter (sizes A-D) $1 ,300. 
HP 75868 (sizes A-E) $1,850. HP 7595A 
DraftMaster I (sizes A-E) $2,000. HP 7475A 
$220. HP 7090A measuring plotter $2, 100. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 

SCOPES & PLUGS. Tektronix 7633 or 
R7633 as new, 100MHz storage mainframe 
$275; R7704 250MHz frame $300; 7603 
$250; 7904 w/2 7A26, 7853A & 7A13 $750; 
SC-504 80MHz scope as new $375; 7A13 
$175; 7A16A $50; 7A18 $50; 7A16P $100; 
7A19 $100; 7A24 $150; 7A26 $67; 7A29 
$245; 7850 $65; 7853A $85; 7880 $100, 
7885 $85; 7892A $12S. 7CT1 N curve tracer 
$345; 7001, DF1 , DF2 , Call. 7D12 $100, 
7D15 $2SO; 7D20 programmable digitizer 
$390; 7M13 $100; DC-SOSA $200; DC-SOB 
counter timer $34S; PG-S01 $200; PG-502 
2SOMHz pulse generator $300; PG-SOB pulse 
generator $400; PS-503 dual power supply 
$125; SG-S02 oscillator $175; 7S11 $175; 
7S12 sampler plug-in $400; Heads S-3 $100; 
S-3A $125, S-5 $100, S-S1 $300, S-52 $200, 
S-6 $42S, 7104A $1,S7S. Psitech Plus 707-
74S-4804. Request bi-monthly fax listings, 
Fax 707-747-S277. 

UNUSED HP G382A, variable attenuator w/2 
ea. 281 A adapters $300; used $200. HP 
3S7SA gain phase meter $565; 334A distor­
tion analyzer $345. 5005A signature multi­
meter $27S. Psitech Plus 707-74S-4804, Fax 
707-747-S277. 

W!l!J {!n> ID Dealer Program 1 

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

• Supplies cost from $6 each 
• Free Directions 
• 1 Fr- Video Training Tape 
• Starter IClt-approx. S500 

supplies for 36 recharges 
• For complete information, s- Fax document# 2040• 

~@DID ITt!J? W!l!J Dealer Program 2 

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

• Attractive Marketing Flyers 
with your name available 

• Fast Tumoround 
• Generic: Packaging 
• See Fox document# 2092• 

~@DID ITt!J? tlmI?@Jmb11i(IDl Dealer Program 3 
You recommend us and give liter­
ature with our name to your cust­
omer. We'll deal direct with your 
customer. You hove your code on 
our prepaid shipping label. 

• You earn commission 
• You recommend us 
• Prepaid UPS shipping labels 
• For complete Information, 

•- Fax document# 2090• 

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

~~ Chenesko Products Inc. 
Ill _...,. 2221 5th Ave .• 5u•te 4, Ronkonkoma, NY 11779 800 221 3516 
~~SKO Phone: 516·467·3205 E·mail: chenesko@aol.com • • 
PROOUCTS Fax· 516·467·3223 Fax·On·Demand· 516-467-0772 

Write In 117 on Reader Service Card. 

CRYSTAL CONTROLLED 
FM TRANSMITTER 

W/ RECEIVER & RECORDER 

TRANSMITTER 
Size - 2"x 3" 
2000' range (line of sight) 
170 MHZ - range 
Sens.: 85 db spl@ ±?khz FM 
8 Channels available 
Freq . Response: 100-10,000 hz 
Battery life: 9V Alkaline= 12 hrs. 

9V Lithium=20 hrs. 

FCC APPROVED 

Transmitter: $150.00 +$7 shipping 
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping 

Programmable Scanner: $150.00 +$7 shipping 
Comprehensive 50 page catalog - $3.00 

Voice Changers, Transmitters, Micro Videos, Long Play 
recorders, Surveillance, Counter-surveillance & much more! 

For more information call 407-725-1000. COD ok. 

U!il CORP 
P.O. Box 2052 · Melbourne, FL 32902 

Write In 99 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

Of Ott - Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools . • . $389.99 
BOOT Case Only ... $114.80 

platt - 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 

~~ · 

\ ..,lt' 

'------Weller WCClOO. Electronically 
controlled station, temperature 
adjustable from 350°F-8S0°F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil . . . $92.00 

j 

01Jfi\"ISOR - 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: 1mV/div, high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ... $370.80 

Electro Tool, Inc. 
9103 Gillman, Livonia, Ml 48150 • 

Customer Service: (313) 422-1221 •.. 
ORDERS ONLY: 1 (800) 772-3455 

"Tools American Made." 
Write In 112 on Reader Service Card. 

MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SDU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 80S-934-20S8. 

FACTORY NEW Wavetek RF portable power 
meter, complete system, 1990 price $2,860. 
Our price $S75. 4 units available. Psitech 
Plus 707-74S-4804, Fax 707-747-5277. 

HP 3551 A transmission test set. Complete. 
Guaranteed w/manual. $475. AST Global 
Marketing. Phone: 814-336-2138; Fax: 814-
337-7920; E-Mail : astmrktg@wrench.tool 
city.net 

WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D-
80805 Munich, Germany. FAX 011-49-8441-
804881 . 

TEK 7104 oscilloscope 1.0 Gigahertz plus 2 
ea. 7A29, 781S, 7D11 recent CAL on main­
frame. Good CRT. $1 ,800. T-MINUS-7 510-
651-9477, Fax S10-651-3657 , t­
minus7@mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #S, FREMONT, 
CA 94539. 

SCOPEBOOSTER KITS close out. Nov. '96 
issue, $39.95 , S&H $4 .50. Technology 
Systems , PO Box 1401 , Torrington , CT 
06790-1401. 

DEC EQUIPMENT WANTEDl!I We are buy­
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles , and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell , 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 

PORTABLE SCOPES: Tek 222A (10MHz) 
handheld, battery-operated digital storage 
$1 ,SOO. Tek 465 (100MHz) $425. Tek 475A 
(2SOMHz) $650. Tek 475A/DM44 (250MHz, 
multimeter) $735. Tek 466 (100MHz, stor­
age) $69S. All with bright CRTs; excellent 
condition, warranty. Pepper Systems, 214-
3S3-0257. 

WANTED: WESTERN electric test equip­
ment. Tube-type only please. Freq. measur­
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1-800-2S 1-5454. 
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TEKTRONIX 7000 SERIES: 7CT1 N curve 
tracer $350. 7D20 digital storage $700. 
7L5/L3 spectrum analyzer, 20Hz-5MHz, 
10Hz RBW $1 ,400; with tracking generator 
$1 ,900. 7S12, S-6, S-52 time domain reflec­
tometer $1,400. 7S14 1GHz sampler $600. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 

TUBE TESTERS. Hickok 533A $300 OBO. 
EICO 667-02 tube & transistor. $200 OBO. 
Both in portable cases w/manuals, extras. 
Scott's Electronic Surplus 310-491 -3181 
FAX: 310-491-3182. 

WANTED: RADIO service monitors, IFR, 
Motorola, Marconi , HP signal generators, 
spectrum analyzers, and late model HP 
equipment. 716-763-9104 or 716-661-9964. 
Fax: 716-763-0371. http://www.netsync.net/ 
users/amtronix 

MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

EQUIPMENT MANUALS we have 1000's of 
service and operators manuals for all types of 
test and measurement equipment from 1950 
to present. All test equipment manufacturers 
are represented. Call, write, or fax your want 
list. Please include mfg.'s manual P/N unit 
serial numbers if known. Manuals Plus, Box 
549, TAD #601 , Tooele, UT 84074. 801-882-
7188, FAX 801-882-7195. 

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

FREQUENCY COUNTERS/CONVERTERS: 
KIP 331 microwave $600; HP 5255A $150; 
HP 5256A $150; HP 5328A/096 $200; HP 
5345A (new) $650; Tektronix DC504 $135; 
Fluke 1912A $250. AST Global Marketing, 
Meadville, PA 16335. Phone: 814-336-2138; 
Fax: 814-337-7920 ; E-Mail : astmrktg@ 
wrench.toolcity.net 

FED-LOG on CD-ROM. Have you wondered 
what all those numbers were on government 
sales catalogs? Now be able to identify all 
government stock numbers for price, mfg., 
part number, description. $350 a set. Call 
T J's Wholesale Surplus 904-897-6482. 

WANTED: COLLINS radio 40K-1 and 
Motorola Model 1011 frequency standards 
or any other early "precision" frequency stan­
dard ca 1920-1950. Bill Scolnik, 1-800-634-
7036 or fax 201-405-1706. 

SALE: HEWLETT Packard . 3551A TIMS 
w/cover & bat., excellent condition $485. 
3400 True RMS voltmeter $100, quantity dis­
counts . BOONTON RF millivoltmeter 92A 
$125; 92B $225; 92C $300; 93AD True RMS 
voltmeter $375. Probes available. GERTSCH 
phase angle voltmeter $65; Hewlett Packard 
8614A, .5-2.4 GHz $200; HP 8616A, 1.8-4.5 
GHz $175. TTI LED display SEND/REC test 
sets, models 1120 $250, 1122 $200, mint. 
Hewlett Packard 86242A, 5.5-9.0 GHz RF 
plug-in $325; 86260A 12.4-18 GHz $375. 
5257A .5-18 GHz transfer oscillator $250; 
Interface Technology RS-648 timing simula­
tor & word generator complete with all manu­
als, $100. Psltech Plus 707-745-4804. 
Request bi-monthly fax listings, Fax 707-747-
5277. 

ALFA ELECTRONICS Ill<il/QL: tLJTl" TEST EQL"/l'.l/E.\T 

/JEST l'Rll1~· 

TEST EQUIPMENT SALE: The following 
equipment is offered at $250 each PPD 
CONUS. All items include manual, acces­
sories and have been lab tested . DATA 
Precision 3500 5-1/2 digit DVM, GR 1236 IF 
Amplifier, GR 1531AB Strobotac, ENI 300L 
Amplifier, FLUKE 1953A Frequency Counter, 
HP 432A Power Meter plus cable, HP 435A 
Power Meter plus cable , HP 428B Milli -DMM 89 $179.00 

Most Advanced DMM 
-80.7to81.4dBmwith 40 - 12000 

20 reference impedances 
True RMS 
Frequency counter: 100 Hz -1 OMHz 
Capacitance: 5nF-50mF 
Measure AC volt to 20kHz 
5000 counts, 0.1 % basic accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relative/Zoom 
Auto power off 
Input waming 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 1310 
$229.95 

Most Advanced LCR 
Dual display: UQ or CID 
Inductance: 10mH-10,000H 
Capacitance: 1 OnF-1 OmF 
Resistance:10Cl·10MO 
Auto/manual range 
Dissipation factor & Q factor 
Serial & parallel mode 
Relative mode for comparison 

and to remove parasitics 
Statistics, tolerance, 
Best for design, incoming 

testing & production 
SMD and chip component 

test probe $25.00 

DMM A91 
$49.95 
NOW $39.00 
Plus free Ct1se 
Solar Cell Powered 
Large Display 
Diode, Continu~ 
Volt, Amp, Ohm 
Data Hold 
Auto power off 
7 functions, 19 ranges 
3.5 Digit, 0.6% accuracy 
Auto/Manual ranging 
Energy saver 
Student & hobbyist's favor 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 200uH-200H 
Capacitance: 200pF-20,000uF 
Resistance: 2Q.20MO 
Resolution of0.1uF, 0.1pF, and 
1 mo are useful for high frequency 
andSMD 

Dissipation factor indicates leakage 
in capac®r and Q factor in inductor 

Zero adjustment to reduce parasitics 
Best for high frequency RF 
SMD and chip component test probe 

$25.00 
Padded deluxe case $5.00 

-·- -'1!11 ~· -

DMM20 
$74.95 

Inductance: 2mH-20H 
Capacitance:2nF-200uF 
Resistance 200-200MO 
Fr~ency: 2kHz-20MHz 3.5 · it, 0.5% accuracy 
DC/A Current and Volts 
Transistor hFE, diode est 
Continuey, Duty % 
Peak hold/Max 
Ruggerdized case 
Rubber holster $8.00 

Full line of OfJMs, 
economy, compact, 
~Jlg~=·h~~ ~~. 
industrial, electrical 
starts from $19.95 

Fluke Multimeter 
Fluke 12 $84.95 
HolsterC-10 $10 
Fluke 70 II $75.95 
Fluke 73 II $97.50 
Fluke 7511 $129 
Holster C70 $16 
Fluke 7711 $155 
Fluke 79 II $175 
Fluke 29 II $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke867 $1199 

Scope Meter 
Fluke 97 $1785 
Fluke 105 $2799 

Frequency Counter 
FC-1200 $129.95 

. ammeter w/probe , HP 400F AC Voltmeter, 
HP 400FL AC Voltmeter , HP 182C 
Oscilloscope Mainframe, HP 652A Test 
Oscillator, HP608E signal Generator, HP 
606A Signal Generator, HUNTRON TRACK­
ER 1005B-S1 , KROHN-HITE 4100 
Pushbutton Oscillator, TEKTRONIX 7603 
Mainframe, TEKTRONIX 575 Curve Tracer, 
WAVETEK 154 Function Generator. Call/Fax/ 
E-Mail Brian at Kentronix 908-681-3229, 908· 
681 -3312 Fax, brian@kentronix. com E-Mail, 
PO Box 2444, Farmingdale, NJ 07727. 

- CJ- - Cl-
Frequency:10Hz-1.25GHz 
Display: S dig~ LCD 
Penod: 0.1 l&S-0.1 s 
Records Max!Min/Average 
Data hold. relative mode 
Telescoping antenna $8.00 

TEST EQUIPMENT FOR SALE: QUALI­
TY RECONDITIONED TEKTRONIX, HP, 
BOONTON, FLUKE, WAVETEK, ETC. 
CONTACT: ALEX TOROK. AST GLOBAL 
MARKETING , 11365 Airport Road, 
Meadville, PA 16335. Phone: 814-336-
2138; Fax: 814-337-7920; E-Mail: astmrk 
tg@wrench.toolcity.net 

Deluxe case $5.00 
~----------4 TEKTRONIX EQUIPMENT: 184 time mark 

Also Aval/able: $ o 1 $100 AC/DC clamp meter, Light meter, generator, 150; 1 9 pu se generator, ; 
Thermometer, pH meter, High voltage 106 squarewave generator, $200; 130 LC 
Probe, Digital eaw:;:r. Anemometer, meter, $200; 475A, 250MHz scope, $600; 
~~~~um?d~~'::~~·,;1°.l'~~eter, 620 XY display, $250; dual 620 side by side 
Sound level meter, Frequency counter, rack mount, $500; 634 video display, $250; 
SWR/lield strength/power meter, Dip meter 7603 3 slot frame, $250; 7904 500MHz 4 slot 

l---''--------------__;=====~------------------'-------------1 frame, $500; 7834 400MHz storage frame, 
20 MHz Oscilloscope with Delay Digital Storage Scope $500; TM506, $200, TM504, $150; TM503, 
Sweep PS-205 $429.95 $130; 7623A, 7A26, 7A26, 7B53A, $650; 
Dual Trace, Componenttes~ 6"CRT, X-YOperation, TV DS-30330MHz,20M 5am~sec$849.91i 7A11, $300; 7A26, $200, 7A19, $150; 7B80, 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 2 probes DS-303P with RS-232 Interface $1,049.96 $200, 7B92A, $250; C51 camera and back 
each has x1 ,x10 switch. Best price with delay sweep. SWitchable between digital and analog modes for 7000 series scopes, $150; DM501 A 4.5 
PS-200 20 MHz DUAL TRACE $339.95 dig DVM, $200, FG503, $300·, R468 1 OOMHz PS400 40 MHz DUAL TRACE $494.95 2 K word per channel storage 
PS-405 40MHzDELAYSWEEP $569.95 8Mverticalresolution(25LereVdiv) dual channel 10MHz dig storage, $600 ; 
PS-605 80 MHz DELAY SWEEP $769.95 Expanded Timebase 10ms/div -0.5 s/div PG501 , 50MHz pulse gen .• $200; PS501-2, 
PS-1000100MHz DUAL TRACE $999.95 Relresh,Roll,SaYeall ,SaYeOQ,flr&.Trig $150; PS503A, $200, T922, 15MHz dual 
Scope Probe:80MHzx1 , x10S1s.100MHzx1 , x1os22 channel scope, $200; TM515 5 slot frame , 

~-------------~-M_Hz_x_1._x_1o_s_~_._~_M_Hz_x1_oo_s_~--~~~-~-~~~~~~~~-~~~W; SGw2 . ~oo . ~~mmEloc~~~ 
DCPowerSupplyTriple Output 303-290-8012. DC Power Supply ----- -...-.4~~4 .... . 

PS-303 $159.00 
0-30 n>C , 0-JA output 
Constant voltage & cons1ant cwront mode 
0.02% + '11f1V lne regojaton 
0.02% + 'JlmV load regojation 
1 mVrms noise end ripple 
Short cirait end over1oad protected 
PS-8200 >Mt! <lg181 vollmeter $179.00 
Also avalleble: 3fNl5A. 6t:Nf3A, 6t:N/5A 

16V/10A, 3fN/10A 

RF Signal Generator 
SG-41608 $124.95 
100 kHz-150MHz sinewave in 6 

ranges 
RF Output 100mVrms to 35 MHz 
lntemal 1 kHz, Extemal 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 
Output Impedance: 50 Ohm 
Size: 5.9"H x 9.8W x 8.1 "D 
Accessary: RF cable, AC power 

cord.manual 
RF Signal 
Generator/Counter 
SG-4162 AD $229.95 
Generates RF signal same as 

SG-41808 
6 digtt frequency counter 1 Hz - 150 
MHz for intemal and external source 
Sensitivity <50mV 

Audio Generator 
AG-2601A $124.95 
10Hz -1MHz in 5 ranges 
Output Q.8Vrms sinewave 

0-10Vp-p squarewave 
Synchronization: !3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz -50kHz 
0.5 % 50Hz -500kHz 

OU!j>ut impedance: 800 ohm 

Audio 
Generator/Counter 
AG-2603AD $229.95 
Genetates audio signal same as 

AG-2601A 

PS-8202 $499.95 
Two ~30 voe . G-3A oulplJls 
One fixed 5VDC, 3A oulpul 
C8peble of Independent or ncldng operaton 
Constllnl voltage and constant cwront mode 
FOii" <li;181 meters for volt and cwront <lsplay 
Excelent r~lon and low ripple 
Short drait end owrload protected 
Also avallable: 3fN/5A '1ple oulpul $549.95 
Dual 1racldng 3fNl3A, 3CNl5A. 6t:Nf3A, 6t:Nl5A 

Function Generator 
FG-2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1% distortion, DC offset! 10V 
VCF: 0-10V control frequency to 1000:1 

Function Generator/Counter 
FG-2102AD $229.95 
Generates signal same as FG-2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 
Sweep Function 
Generator/Counter $329.95 
0.5Hz to 5 MHz in 7 ranges 

8 dig~ frequency counter 10Hz-
150MHz for internal and external 
sources Sensitivity <50mV 

5-p: Linear 10:1/Log 10:1 20ma to 2s 
AM Modulation 
Gated Burst, Voltage Control G-rator 
Generator Control Voltage & 6 digtt counter 1 Hz-
1 OMHz for internal & external sources 

ALFA ELECTRONICS (800) 526-2532/(609) 897-1135 1 YEARPARTSANDLABORWARRANTY 
FAX:(609) 897-0206 CALL/WRITE/FAX FORFREECATALOG 

P.O. BOX 8089, Princeton, NJ 08543-8089 Visa, Master Card, American Express, COD, Purchase Order Welcome 
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BUILD A FIVE CHANNEL LOGIC ANAL YZ­
E R FOR $50 AS PUBLISHED ON THE 
FRONT COVER OF ELECTRONICS NOW 
(January 1997)! No gimmick, but a real 
instrument with multiple trigger modes, data 
storage, print capability, large display area 
and easy command access/pull down menus. 
Double sided PC board $15; test clips and 
cable $20; remaining parts $15; complete 
parts kit $50; fully assembled unit with current 
version of LOGIC PROBE and free software 
updates $65. Check/money order or COD 
(additional $7) . American MicroTech, Inc. 
219-482-3896, PO Box 8304, Fort Wayne, IN 
46825-8304. 

LOGIC ANALYZERS: Fluke 9010 $490 
(includes docs and fancy case), pods $90; 
Tek 1230 $590 , pods $145; Global 
Specialties L TC-2 $79. Synergetics Surplus, 
3860 West First Street, Box 809, Thatcher, 
AZ. 85552. 520-428-4073. synergetics@tina 
ja.com VISA/MC. 



Modem Lets Stamps Access 
Global Communication Network 

Dlallng for Stamp Data and 
Beginner's Race Timer with Display 

Modem Fundamentals 

A modem is a small, fast computer specialized 
for sending and receiving serial data across the 
phone lines in the form of audio tones. At low data 
rates, shifts in the frequency of the tones convey 

' individual bits of data; at higher rates, changes in 
phase and/or amplitude of the signal represent 
multiple bit combinations. 

The word modem is a compaction of 
modulator/ demodulator. lmpressing data onto 
tones is modulation; extracting data from 
modulated tones is demodulation. 

The modem's computer is programmed,,.witb 
routines to dial the phone, detect ringing and busy 
signals, establish a co1mection with another 
modem, exchange data,, and hang up. It has all 
kinds of settings for dealing with subtle variations 
in phone procedures and user preferences. In fact, 
a modem has more settings, options, instructions, 

1 and raw computing power than the BASIC Stamp 
II (BS2) that we'll be using to boss it around! 

SIGNAL GROUND 

TRANSMIT DATA> 

RECEIVE DATA< 

Modem 7 3 2 1 

0 0 0 0 0 0 C> 0 0 0 C>0 0 
000(,)00000000 
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Almost all modems use some variation of the 
"Hayes" command set, named for the 

company that set the standard for 
modems in the earJy days of 

personal computing. This control 
language is also sometimes called 
the AT command set, because 
most commands begin with AT 
(for "attention," or so the story 

goes). 
A modem has two modes of 

operation: command mode and 
data mode. When the modem is not 

linked to another modem, it's .. in 
command mode, awaiting instructions from 

the local computer. The computer can lnstroct 
the modem to dial out or a~swer a call from 
another modem. When two m6dems initially make 
contact, they jnvestigate each other through 
ha,ndshakirig - a ritual exchange of tones and 
preliminary data that sets the ground rules for 
communication. 

Once handshaking is complete, the modern 
goes into data mode. In data mode, it acts like a 
direct connection between local and remote 
computers. Once jn data mode, a modem ignores 
commands imless it is first returned t.o command 
m,ode by a sort of secret knock (usually "+++" 
followed by a delay). Otherwise, it would be 
impossible for modem users to communicate 
about modem commands without their mbdems 
trying to carry out those commands! 

When the exchange of data is complete, one of 
the computers issues the secret knock to return its 
modem to command mode, then instructs it to 
hang up. The other modem senses this loss of 
carrier, and hangs up too. 

Installed inside a desktop computer (internal). If 
you don't have one, let me suggest Jameco part 
no. 132206, a 9600-baud external modem with 
power supply and '<?able for $29.95 (Sources). This 
is an older unit that may not be available forever, 
so keep your eye open for bargains on similar 
extemabstyle modems. 

A benny of buying an older modem is that it 
usually comes with a good manual on ihe AT 
command set. In the old day• users generally dealt 
directly with the modem, manually typing 
commands through a terminal program. The 
manuals that come with newer modems assume 
that you're using more helpful software and 
therefore require less technical data. 

To really understand how a modem works, you 
should try using it manually with your PC and 
terminal softwa;re. If you have Windows installed, 
there's a simple terminal "ac::c:essory" program. 
Procomm is a · popular commercial package, 
available in both DOS and Windows flavors. 

Although the modem manual lists dozens of 
commands, you can get by with knowing a few 
important ones. Table 1 lists the ones I found 
helpful in getting the Stamp on line. Once your 
terminal program is set up and talking to the 
modem, you may send commands by typing them 
at the keyboard. For example, if you type "AIDT 
55!>1234" followed by the Enter key, the modem 
will go off-hook (connect to the phone line) and 
send the touch-tone digits 555-1234. 

Configuring and Osl!19 the Modem 

Once you know how to send commands to the 
modem, you can configure it to work in our 
example BS2 application. As Figure 1 shows, we're 

Meet Your Modem Table 1. Some Useful AT Modem Commands 

The modem you'll need 
for Stamp app:!k:ations is an 
external modem - one 
designed to be connected 

Instruction 
ATDTn 

Operation 

' through a serial port, not 

0000 

22k 

Dial n using touch tones. ATDT 4594802 dials 459-4802. The 
number to dial can include other symbols that change way it is 
dialed, including: 
, Pause dialing 
W Wait for second dial tone 
; Stay in command mode after dialing 
Repeat last command entered. 
Hang up. 
Answer the phone now (manual answer). 
Set modem reponses to numbers (0-10) 
Set modem reponses to words (e.g., CONNECT 2400). 
Return modem to default settings. 
Store configuration settings to non-volatile memory. 
Turn off auto-answer function. 
Turn on auto-answer and set for n rings. 
Silence speaker. 
Turn speaker on while dialing; off during communication. 
Do not echo commands. RING INDICATOR (1=ringing) 

'--~~~~~---'-~-=--=-~~~~....r...f\r-~-+-~ PO 

Al 
ATHO 
ATA 
ATVO 
ATVO 
ATZ 
AT&W 
ATSO=O 
ATSO=n 
ATMO 
ATM1 
ATEO 
ATE1 
+++ 

Echo commands. 

100k 
ATS12=n 

Escape command: shifts modem from data to command mode 
after a preset time delay (set by register S12). 
Set escape(+++) delay ton number of 20-millisecond units. 
For example, ATS12=50 sets the escape delay to 1 second. 
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Sta.~p Applica.tion.s: 
using the BS2's serial programming port to talk to 
the modem. A peculiarity of this port is that 
everything sent to it on the serial•in line is sent 
back to the serial-out line. Modems are factory 
configured to do the same thing. 

If you take a modem out of the box and have 
a BS2 send it a command, the modem will echo 

••· the command. The BS2 will echo the echo, which 
wthe modem will echo, which the BS2 will echo ... to 

·· infinity and beyond, if J may quote Buzz Ughtyear's 
catchy motto. 

A further catch is that this loop effect prevents 
the BS2 from Issuing the ATEO (no-echo) 
command. You must configure the modem 
properly before it will understand anything the BS2 
has to say. 

Listing 1 includes a table of configuration 
commands to send to the modem to prepare it for 
use with the BS2. Once the modem is configured, 
you should use the AT&W command to commit 
the configuration to non-volatile memory so that it 
is preserved after the modem is turned off and 
back on. 

As you can see from the program listing, it is 
possible for even a very simple program to answer 
the phone, establish a link, and communicate by 
modem. You can use this program as a basic 
framework for your own applications. 

Advanced Applications 

If you decide to develop modem-based 
applications, you will almost certainly need a 
telephone-line simulator. I used the Digital 
Products Company Party Line unit, which I built 
from a kit (Sources). If your construction skills are 
at the beginner level, or you tend to disregard 
instruction manuals, I recommend buying the 
assembled version. It's not a difficult kit, but the 
large number of components may exceed short 
attention spans. 

Although r demonstrated how to receive a call, 
you can use the same principles to have the Stamp 
dial a call and log onto a BBS or on-line service. 
Most of the work in developing this kind of 
application would be in carefully documenting the 

log-on procedures for the Stamp to 
follow. 

Don't overlook the fact that 
modems allow you to access other 
phone services. You can dial pagers 
or automated touch-tone menus and 
send them sequences of tones. The 
manual I received with the Jameco 
modem provides an example under 
the heading "Dialing a Voice 
Call/Sending Tones as Data." 

In your applications, make sor~ 
to take advantage of the BS2's Serio 
timeout feature. If no data is 
received within a set period of time 
(up to 65+ seconds), the BS2 can 
abort the Serin operation. You can 
see an ex:ample of this in Listing 1 
when the program is listening for the 
connect code ("10"). If no connect 
occurs within 10 seconds (set by the 
constant ilink), the program hangs 
up and waits for another call. 

My final hint: Use the lowest 
practical data rate in modem 
comms. The faster the rate, the 
more fragile the link. You can spend 
your nights and weekends writing 
clever and elaborate error-detection 
and correction code, but that code 
can grow to overwhelm the Stamp's 
program memory. Also, at very high 
data rates, the Stamp may be 
unable to recognize longer WAIT 
sequences (like the password 
"USER" in Listing l}. I've received 
credible information to this effect 
from a seasoned BS2 user, and I'll 
investigate the problem (and 
provide a solution) in a future 
column. 

BASIC for Beginners 

For more information on the BASIC Stamp, contact: 

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

phone (916) 624-8333 
Internet http://www.parallaxinc.com 

Digital Products offers the Party Line phone-line simulator 
used to develop and test the modem application for $199.95 in 
kit form (add $32.95 for a nifty case) or $425.00 fully assembled 
and tested. They also offer other phone-related electronic kits 
and products. 

Digital Products Company 
134 Windstar Circle, Folsom, CA 95630 

phone 916-985-7219; fax 916-985-8460 
E-Mail: DigProd@aol.com 

Jameco sells the inexpensive modems used in this 
application. 

Jameco Electronic Components 
1355 Shoreway Road, Belmont, CA 940024100 

phone 415-592-8097 or 800-831-4242 
fax 415-592-2503 or 800-237-6948. 

The 2x16 Serial LCD Module used in the race-timer example 
is available from Scott Edwards Electronics for $45.00 plus 
shipping. Other serial LCDs up to 4x40 lines-x-characters are 
available. The same source also offers the LCD Serial Backpack, 
a daughterboard that converts any alphanumeric LCD module 
up to 80 characters to serial operation. Manufacturers can 
purchase the Backpack chip for incorporation into their own 
products for less than $4.00 in quantity. 

For a catalog of Stamp-related products, contact 

Scott Edwards Electronics 
P.O. Box 160, Sierra Vista, AZ 85636-0160 
phone 520-459-4802; fax 520-459-0623 

Internet at ftp.nutsvolts.com in /pub/nutsvolts/scott 
E-Mail: 72037.2612@compuserve.com 

In th~ column before last (no. 22, Dec. '96), We 
developed a prototype three-lane race timer for 

Pinewood Derby racing. (Pinewood racers are 
small, gravity-powered cars crafted from a block of 

Listing 1. BS2 Program to Demonstrate Modem Interface 

' Program: ANSW_MDM.8S2 (Answer modem and exchange data) 

' Turn the modem on first, then the BS2. When the phone rings, 
' the 8S2 will instruct the modem to answer and try to establish 
' a connection. If connection is successful, the remote computer 

' This program demonstrates how the 8S2 can be used with 
'an AT/Hayes-compatible modem to link up with incoming 
' modem calls and exchange data. It uses the programming/ 
' downloading serial port plus one 1/0 line for the modem 
' hook-up. Before this program can be used, the modem must 
' be configured to work with the BS2's serial port by 
' disabling echo-back of commands. (Failure to do this 
' will cause the modem's RD and SD lights to stay lit 
' continuously and the modem to become locked up.) Prepare 
' the modem by connecting it to a PC running terminal 
' software at 2400 baud, N81, full duplex. Send the modem 
' configuration commands, as follows. 
' Type this command Modem Responds Purpose/Effect 

ATSO=O <Enter> 
ATS12=50 <Enter> 
ATVO <Enter> 
ATEO <Enter> 
AT&W <Enter> 

"OK" or "O" 
"OK" or"O" 
"O" 
"O" 
"O" 

' After the ATEO, your typing won't be visible on the screen 
' unless you reconfigure the terminal for half-duplex. 

Disable auto-answer 
Set "+++" response to 1 s 
Set number responses 
Disable command echo 
Memorize configuration 

' These settings are stored in non-volatile memory, so the modem 
' does _not_ have to be reprogrammed if power is turned off. 
' Connect the 8S2 to the modem as follows: 
' 8S2 Modem D825 

DB9, pin 2 pin 2 
DB9, pin 3 pin 3 
DB9, pin 5 pin 7 
1/0 pin PO (thru 22k resistor) pin 21 
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'will see a sign-on message and be prompted for a password ("USER"). 
' The 8S2 will then transmit a simulated batch of data. When the 
' 8S2 hangs up, the remote computer's modem will hang up too, ending 
' the exchange. 

If con 
tlink con 
N2400 con 
TxD con 
RxD con 
RI var 

waitForRing: 

10 
10000 
16780 
16 
16 
INO 

if RI = 0 then waitForRing 

pickUpPhone: 

' Linefeed character to format data. 
' # of milliseconds to wait for link up. 
' 8audmode for 2400 bps inverted. 
' Pin to output serial data. 
' Pin to input serial data. 
' Ring-indication output of modem. 

'When phone rings, RI goes high. 
' Wait here while RI is low. 

serout TxD,N2400,["ATA'',cr] 'Tell modem to pick up. 
serin RxD,N2400,tlink,Disconnect,[wait ("10")] 'Wait for link. 
pause 10000 ' 1 a-second pause for modem stuff. 
serout TxD,N2400,["WELCOME TO BS2 BBS!",cr,lf,"logon: "] 
serin RxD,N2400,(wait ("USER")] ' Wait for password. 
serout TxD,N2400, 100,(cr,lf,"Simulated data here ... ",cr,lf] 
pause 1000 
serout TxD,N2400, 100,("Hanging up now.",cr,lf] 

Disconnect: 
pause 2000 
serout TxD,N2400,("+++"] 
pause 2000 
serout TxD,N2400,["ATHO",cr] 

goto waitForRing 
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Figure 2. Race timer schematic:._ 

wood and raced on an inclined track.) 
In its previous state of development; the 

program could track the individual finish times of 
three cars in terms of the number of timing loops 
and display the loop counts on the Debug screen. 
Our next hurdles are to free the program of the PC 

~~~~~:~a~~~:~~!~::~~~=~· and to convert its ··1·.• ....• ·.•···. 

For the display, I chose the 2x16 Serial LCD •. 
Module that my company makes. Aside from the 

fact that they're readily available, these LCDs look 
slick, can display mixtures of words and numbers, 
and are easy to drive with the Stamp's Serout 
instruction. Setting aside my obvious bias, I think 
you would be hard pressed to find a better display 
for the purpose. 

Interfacing the display to the Stamp consists of 
connecting ground, +5V, and one Stamp 
input/output (1/0) pin. To print text to the display, 
output it serially through the appropriate 1/0 pin at 
2400 baud, ·inverted: p 

Serout 3,N2400,("RACE IN PROGRESS") 

To print the value of a variable, use this form: 

Serout 3,N2400,(#timel) 

That assumes that the variable named time 1 is 
already defined using the Symbol directive. See 
Usting 2 for examples. 

The serial LCD also accepts instructions that 
control how it displays data. There's a list of 
instructions in the manual, but many applications 
get by with just two: clearing the screen and 
positioning the cursor. To tell the display that an 
instruction is coming, just precede it with a byte 
containing 254, like so: 

Serout 3,N2400,(254, 1) 

The 254 alerts the display to expect an instruction; 
1 is the instruction to clear th~ screen. After the 
instruction, the display returns to data mode. 

Positioning the cursor works similarly. The 2-
line by 16-character (2x16) LCD screen is mapped 
to a set of addresses. The first fine consists of 
addresses 128 through 143; the second, 192 
through 207. Each of these addresses is a byte of 

RAM in the LCD controller. The LCD bas additional 
RAM (a total of 80 bytes), but locations outside the 
ranges mentioned above are not visible on a 2x 16 
display. 

To set the printing location to a particular spot 
on the screen requires sending the instruction 
prefix followed by the screen address: 

Serout 3,N2400,(254,200) 

The cursor moves to address 200, which is 
character 8 of the screen's second line. (The 
manual that comes with the display includes a 
map of the whole screen, so it's not necessary to 
memorize this stuff.) The program in Listing 2 uses 
just these clear-screen and cursor-position 
instructions to organize the race-time data on the 
display. 

Now that we have a way to display data 
without the PC, we need to do some work on the 
data itself. The prototype program expresses 
racing time in terms of the number of program 
loops executed before a racer crosses the finish 
line. By running that program and comparing the 
loop values to stopwatch time, I found that 338 
loops equal one second. A straightforward way to 
convert loops to seconds would be to divide by 
338. 

Since the Stamp deals only in integer math, 
race results would be only in whole numbers of 
seconds; 1,2,3 ... It's reasonable to expect that 
many races would be decided by a margin of a 
fraction of a second. We want our timer to report 
times with appropriate precision. 

The first improvement to consider would be 
moving the decimal point. Instead of reporting 

t 
seconds, how about tenths or hundredths of a 

· second? The program executes 33.8 loops every 
.. 1/lOth second or 3.38 loops every 1/100th. To , 

Listing 2. BASIC for Beginners Race Timer with Display if start =1 then hold ' Wait for start signal. 

'Program RACE2.BAS {Three-lane race timer with display). 
'This program shows how the BS1 (or Counterfeit) can 
' be used to time a three-lane Pinewood Derby race. 
' It converts a raw count of program loops into 
'units of 1/100th of a second and presents them on 
' a serial LCD display. · 

SYMBOL time1 = w2 
SYMBOL time2 = w3 
SYMBOL time3 = w4 
SYMBOL start= pin? 
SYMBOL status1 = bitO 
SYMBOL status2 = bit1 
SYMBOL status3 = bit2 
SYMBOL win = bit3 
SYMBOL stats = bO 
SYMBOL pos = b11 
SYMBOL digits = b10 
SYMBOL timeDat = w1 
SYMBOL iPre = 254 
SYMBOL clrLCD = 1 
SYMBOL blank = 8 
SYMBOL restore = 12 
SYMBOL topLft = 128 
SYMBOL topRt = 136 
SYMBOL btmLft = 192 
SYMBOL btmRt :::: 200 

begin: 
stats= %111 
time1 =0:time2=0:time3=0 
serout 3,n2400,(iPre,clrLCD) 
pause 5 

' Word variable for lane-1 time. 
' Word variable for lane-2 time. 
' Word variable for lane-3 time. 
' Start-switch on pin 7; O=start. 
' Status of lane 1; 1 =racing, O=done. 
' Status of lane 2; 1 =racing, O=done. 
' Status of lane 3; 1 =racing, O=done. 
' Flag to indicate race winner. 
' Byte variable containing status bits. 
' Printing location. 
' Digits to display. 
' Timing data to convert/display. 
' Instruction prefix for LCD. 
'Clear LCD screen. 
' Blank the LCD (but retain data). 
'Restore LCD. 
' Move to top-left of LCD screen. 
' Move to top-right of LCD screen. 
' Move to bottom left of LCD screen. 
' Move to bottom right of LCD screen. 

'All cars in the race to begin. 
' Clear timers. 
' Cl~ar the display. 

' The line below is sneaky - it prints "Race in Progress" to the 
' LCD, then blanks the LCD so that the message is hidden. That I ' way, the program can display the whole 16-byte message by just 

, ' sending a 2-byte 'unblank display' instruction. I serout 3,n2400,("Race in Progress",iPre,blank) 

1 hold: 
-~ 

serout 3,n2400,(iPre,restore) ' Restore "Race in Progress" to LCD. 

timing: 
stats = stats & pins & % 111 
if stats = 0 then finish 
time1 = time1 + status1 
time2 = time2 + status2 
time3 = time3 + status3 

goto timing 

finish: 
serout 3,n2400,(iPre,clrLCD) 
pause 5 

' Time the race. 
' Put lowest 3 pin states into stats. 
' If all cars done, then race over. 
' If a car is in race (status=1) then 
' increment its timer. If it's done 
' (status=O) don't increment. 
' Loop until race over. 

' Clear display. 

serout 3,n2400,(iPre,btmRt,"-FINAL-") 
timeDat=time1 : pos=topLft:gosub Display 
timeDat=time2: pos=topRt:gosub Display 
timeDat=time3: pos=btmLft:gosub Display 

' Print FINAL. 
' Display race times. 

END ' End program - reset to time another race. 

' This subroutine converts the loop count in the variable timeDat 
' into a number of hundredths of a second, then prints that value 
'(as seconds, with decimal point) at the screen location specified 
' by the variable pos. 
Display: 

serout 3,n2400,(iPre,pos) ' Move to display location. 
if timeDat > time1 OR timeDat > time2 OR timeDat > time3 then noWin 
serout 3,n2400,("*") ' Put * by winner (or winners, if tie) 

goto skip1 
no Win: 

serout 3,n2400,(" ") 
skip1: 

timeDat = timeDat*8/27 
digits = timeDat/100 
serout 3,n2400,{#digits,".") 
digits = timeDat//100 
if digits > 9 then skipO 
serout 3,n2400,("0") 

skipO: 
serout 3,n2400,{#digits) 

return 

' Put space by non-winners. 

' Convert to 100ths of a second . 
' Print hundreds place followed 
' .. by decimal point. 
' Now print remainder. 
' If remainder is less than 10, 
' .. print "O" (i .e., convert 
' "6" to "06'' for correct display. 

' Return to program. 
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St:a.~p, AppJ_ii,ca.t:io~s: 
--~ =-

convert loops to 1/lOOths, just divide by 3.38. 
Oops - there's that integer math limitation again. 
The Stamp can divide by 3 or 4, but not by 3.38. 
Dead end? Not quite. Tu 

Another way of looking at a division problem 
is: to consider it as multiplication by a fraction. 
Dividing a number by 3, or multiplying it by one­

., third, has the same effect. And the Stamp can 
I multiply by a fraction, which is nothing more than 

integer multiplication followed by integer division. 
' The trick is to fida an integer fraction that's equal 
to 1/3.38. 

There are lots of ways to approach this 
problem, but I find that common sense favors this 
method: ( 1) Estimate the largest value of t~ 
numerator (the "l" in 1 /3) that can be used 
without exceeding the maximum variable size; (2) 
For each integer up to the maximum, pick a likely 
candidate for the denonljnator and calculate the 
result. ,. 

An example will make this clear. For step l, 
the largest numerator depends on the s~e Of a 
Stamp word variable (65535 max), the number of 
loops per second (338), and the maximum 
number of seconds we wish to measure. If we want 
to measure times up to 20 seconds, then the 

maximum value. for the ou~rator is 

65535/(338*20) = 9. That narrows our search 
considerably. 

In step 2, for n,umerators from 1 to 9, we're 
looking for denominators that make the fraction as 
close as possible to l /3.38 (0.295858). That's 
pretty close to 1/3, so candidate denon:Unators 
should be between three and four times the 
numerator. Simplified this way, we can quickly run 
the numbers on a hand calculator; or create a 
spreadsheet or PC program to do it for us. ln this 
case, the number of tr:ial values is small: 

Numerator 
1 
1 
2 
3 
4 
5 
5 
6 
7 
7 
8 
g 

Denominator Result, 
3 0.333 
4 0.250 
7 0.286 

10 0.300 
13 Q.308 
16 0.31 
17 0.294 
21 0.286 
23 0.304 
24 0.292 
27 0.296 
31 0.290 

Error% 
+11 
-15 

-3.4 
+1.4 
+4 
+5.6 
-0.6 
-3.4 
+2.87 
-1.4 
+0.15 
+0.29 

The fraction 8/27 gives us the smallest enor, just 
0.15 percent Over the course of a 20.st::eond race, 

that would be 30 milliseconds, or 3/lOOths of a , 
second. Considering that the error would apply 
equally to all cars, and that the timing accuracy of 
the Stamp's internal cldci< is ±0.5 percent, that 
seems acceptable. 

Now that we have a usable fraction, the rest is 
easy; multiply the loop count by 8/27 and display 
the results as 1/lOOths of a second. Listing 2 
shows how this ls done. 

For a more human-friendly display, the 
program inserts a decimal point so that numbers 
like 891 hundredths of a second show up as 8.91 
seconds. And since some races may ~ decided by 

, a margin of less than 1 /1 OOth of a second, the 
program also uses the raw loop count to declare 
the winner (or winners, in the case of a tie). It uses 
a proces&<>f-elirnination logic, reasoning that any 
race time that is great.er than one or the other or 
both of the other times ls a loser. Any time that's 
not a loser is marked on the display as a winner. If 
there's one winner, it will be the only time marked. 
If there's a tie, the tied times will be marked as 
winners (co-winners, 1 guess). 

That wraps up our race-timer project, at least 
for now. In the future, I'll use it as a basis to 
demonstrate different + Jilsplay techniques, 
hardware timing options, sensors, etc. NV 

I TEST EQUIPMENT cont. 

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. 

SENCORE: CVA94 camera video analyzer 
$2,000, SG80 AM/FM stereo analyzer 
$1,500, VR940 video reference $500. 
TENMA: 72-895 WOW & flutter meter $500, 
72-910 audio generator $95, 72-450 millivolt 
meter $95. All like new with manuals and 
leads. Call Bishek at 847-854-6200. 

FLUKE CALIBRATOR: KROHN-HITE 
3202R tunable filter $250; General Radio 
13908 random noise generator $75; 
Tektronix 178 curve tracer adapter $175. 
Hewlett Packard 4815A RF vector impedance 
meter $200. Psitech Plus 707-745-4804, Fax 
707-747-5277. 

OSCILLOSCOPES: TEKTRONIX 485 
(350MHz) $850; Tektronix 475 (200MHz) 
$650; Tektronix 454A ( 150MHz) $450; 
Tektronix 453 or 453A (60MHz) $275; 
Tektronix 466 (100MHz storage) $850; 
Tektronix 7704A (200MHz) $650; Tektronix 
SC501 $125; Tektronix 475/0M44 (200MHz) 
$950; Tektronix 434 (25MHz storage) $375; 
Ballantine 1042A $250; Ballantine 1066B 
(15MHz) $175; HP 1707A (75MHz) $275; HP 
1725A (275MHz) $500; HP 1740A (100MHz) 
$325; Kikusui C056100M (100MHz) $350; 
Hitachi V1060 $600. All equipment comes 
with probes and manual. AST Global 
Marketing, Meadville, PA 16335. Phone: 814-
336-2138; Fax: 814-337-7920; E-Mail : ast 
mrktg@wrench. toolcity .net Metric 

Equipment Sales, Inc. 

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

~~~T • BUY • 8]11 
. . ' 

I I I . ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

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

Test & Measurement Instruments 
Over 7000 Models • 6·Month Warranty 

Save 30·90% • S·Day Free Trial 
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I!!!!!!!!! Mini-Mods 
• • • • • • • Miniature Engineering Modules 

Stamp users 
Add real time to your 

design today!!! 

with the Pocket Watch 
only $19.95 

qty. 
1 

1"x1", keeps real time w/ alarm function, 
perfect for BASIC Stamps and micro-controllers, 

simple 2 pin serial communication 

Control DC motors!!! 

with the Motor Mind 
only $29.95 

qty. 
1 

-1"x3", up to 30V/3.5A DC motors, 
adjust speed, reverse, read tach, 

perfect for BASIC Stamps and micro-controllers, 
simple 2 pin serial communication 

9 SOLUTIONSCUBED 
3029 F Esplanade 
Chico, CA 95973 
phone (916) 891-8045 
fax (916) 891-1643 

www.solutions-cubed.com 

DC/DC CONVERTER: 18W; dual outputs, 3V 
fixed at 1 A and 1.3V to 7V fixed or variable at 
3A max; 4V to 15V input (depending on out· 
put voltages); efficiency >75% at 5V and 3A; 
size 4"L x 1"W x 1.25"H; short circuit protec­
tion and fused input; available assembled or 
in kit form. Assembled price $28, kit price $20 
plus S/H. APPLICATIONS: Combined 5V 
and 3V logic supply, multimedia speaker sup­
ply, portable battery systems. Will quote on 
custom designs. PHONE and FAX 619-448-
3625. Kenrik Resources. 

WANTED: USED TEST EQUIPMENT. 
CONTACT: ALEX TOROK, AST GLOBAL 
MARKETING, Phone: 814-336-2138; Fax: 
814-337-7920; E-Mail: astmrktg@wrench. 
toolcity.net 

FLUKE 731 B DC reference standard $200; 
Model 515A calibrator $650; CABLESCAN 
AHT-200C cable tester pin $95; Electronic 
Association 25163X standard capacitor 100 
UF $350; General Radio 1454AH 4 dial 
100K precision divider $50; Narda 81008 RF 
radiation monitor, complete test set $200; 
Marconi TM6221 bal/unbal test transformer 
10/20/600 $50; radar range calibrator, military 
TS1787 $325. Hewlett Packard late model 
745A AC calibrator, opt H18 $350 with 746 
amplifier $500. WIKA E4887 standard pres­
sure gauge 200 psi $45. Psitech Plus 707-
745-4804. Request bi-monthly fax listings, 
Fax 707-747-5277. 



10TH ANNIVERSARY SALE! RF EQUIP· 
MENT: HP 8761 B coaxial switch (18GHz, 
SMA) $90. HP 33300D (70d8), 33304D 
(11dB), 33305D (110dB) latching step atten­
uators (18GHz, 2W, SMA) $190, 225, 265. 
HP 5342A/001 counter (18GHz, oven option) 
$2,000. HP 11869A adapter for 8350B $350. 
HP 436A, 8481 A power meter, sensor 
$1,650. HP 862908, 8620C sweep oscillator 
(2-18 GHz) $2,200. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257. 

500MHz UNIVERSAL frequency counter. 
Temperature controlled crystal oscillator 
(TCXO) with <5 x 10 -10 stability. 9-digit 
LED . Trigger level. Slope. Attenuators. 
Frequency. Period. Ratios. Time intervals. 
HP 5328A/096. Calibrated, $495. Only 12 
left. Quantity discounts. Warranty. 
Calibration. New probes. Repairs. Loaners. 
Degreed engineers. "Super Cushion" pack­
ing. Manuals. VISA/MC. "Don't get burned in 
a tailgate deal," call Gary N6ZD at Technical 
Services & Materiel 408-385-0301, 408-385-
7519, FAX 408-385-0261, GaryN6ZD@aol. 
com 

HP 141T, 8555A, 8552B, $2,000; HP 141T, 
8554B, 8552B, $1,800; HP 8553B, $500; HP 
8660A, $250; HP 86290A, 2-18 GHz, sweep 
plug-in, $1,800; HP P532A, wavemeter, 
$150; Scientific Atlanta programmable 
microwave receiver, with digital phase gain 
meters, phase meters, $2,500; Fluke 332B 
voltage calibrator, $600; HP 3320B, $400; HP 
3330B, $500; Rockland 5100 synthesizer, 
$400; HP 334A, distortion ana., $450; HP 
332A, $300; HP 331 , $250; Send for test 
equipment sales list. A-Comm Electronics, 
7198 S. Quince Street, Englewood, CO 
80112. 303-290-8012. 

TEK 7603A $200. Tek Z plug $20. HP 
1610A, 1610B logic state analyzer $50. Tek 
7704 oscilloscope, 7A18N, 7A26, 7B53A 
$200, HP 432A power meter $60. HP 350B 
attenuator set $50, HP 34702A multimeter 
$40, Fluke 1953AE counter timer $100. Tek 
7B71 $50. Tek P6452, P6455 data acquisi­
tion $25. General Radio 1432-K decade 
resistor $40. Fluke 2204A scanner $50. Data 
precision 1350 $25. Sainclair multimeter $40. 
Simpson multimeter 461 $40. Call 714-827-
7345. 

SENCORE SC61 waveform analyzer w/brand 
new Sencore probes, $750 . Ross 
Engineering VD5o-4.1-AC-K-D high voltage 
voltage divider, 30KVDC or RMS, 50KV 
pulse, 2000:1 ratio, DC to 1MHz, $125. 
Leeds & Northrup 4360 precision shunt, 
0. Hl, 15A, excellent condition $800. 
Texscan 7272 VHF field strength meter, 5-
405 MHz, AC/ni-cad , $165. Texscan VSM-
5D CATV spectrum analyzer, 0.4-450 MHz, 
call for details, $450. General Radio 1862C 
megohmmeter, 500K!l-2Hl, $300. B&K 
Precision 2040 CB signal generator, int/ext 
mod., noise gen., step attn., etc., $250. 
Gelman HV power supply, 0-500 VDC, 
125mA, dual meters, $100. Power Designs 
2K20 power supply, 0-2000 VDC, 20mA, 
$225. 30-day guarantee. Lehman Scientific 
717-244-7540, Fax 717-252-4266. Visa/MC. 

SELL: BOONTON 82AD digital modulation 
meter 10MHz-1.2GHz, $350; Tektronix 
FG504 40MHz function generator, $800; 
Associated Research 021 OOA, portable 
meter, $200; Tektronix DA4084 programma­
ble distortion ANA and frame, $1,500; 
Wavetek 1001A sweeper, .5-300 MHz HP 
8556A LF section, $300; Rockland 5100 pro­
grammable synthesizer, 1 MHz-2MHz, $300; 
GR916 RF bridge, $300; Sulzer std. oscilla­
tor, $400; HP 3570A phase gain meter, $600; 
HLI 3701 communications test system, $200; 
HP 7225B HPIP plotter, $150. A-Comm 
Electronics 303-290-8012, Fax 303-290-
8133. 

WANT TO BUY HEWLETT-PACKARD and 
TEKTRONIX TEST EQUIPMENT. WILL PAY 
TOP DOLLAR. For used late model test 
instruments, call Dennis @ 408-749-9805, 
Fax 408-749-9806 http://www.gpte.com 

SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric's "Auction" 
at http://www.metricsales.com There's noth­
ing else like it! 

EATON 380K12 SYNTHESIZED RF SWEEP 
GENERATOR 1-4000 MHz with AM/FM mod­
ule $1,900. TEK PG502 250MHz pulse gen­
erator $190, Lambda LPD 421A 0-20V, 0-
1. 7 A dual lab power supply $190. All in excel­
lent cond. For more great deals on used 
working test equipment, visit our Web site at 
http://www.odulo.com/corp/equiptek or call 
415-244-9438. 

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

MONTHLY GEM: HP 33120A 15MHz func­
tion/arb generator with Benchlink/Arb 
Windows software and manuals, $1,400. 
Phone/Fax Precision 505-988-5233. 

HIPOTS & OTHER Slaughter 103.10.0 opt 
EJU AC HIPOT 0-10 KV @ 10mA, $450; 
6265B 0-40 V, 0-3 A $250. DEL EBS 30-1-2 
0-30 KVDC, 0-2 mA digital power supply 
w/complete documentation $425. All as new. 
Psitech Plus 707-745-4804. 

WANTED: LATE model TEST EQUIPMENT 
and test equipment MANUALS, HP, 
Tektronix, and others. Fax your for sale list to 
410-750-1192 or mail to US Surplus, PO Box 
37, Ellicott City, MD 21041, Attn: Ron 
Baublitz. Phone # 410-750-1083, E-Mail: 
ussurplu@clark.net 

TV NOTCH 
FILTERS 

Our TV filters eliminate 
unwanted TV channels or 
interference that alters both 
sound and video with a beep 

MICRO-MINIATURE 
PHONE 
TRANSMITTER 

FOR CHANNELS beep beep. 

2thru 22 
ONLY 

DF-222 

Works on cable 
channels (2 thru 22) 
only. 

NOTE: All lV 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. 

KIT$14.95 
We haven't seen a smaller >---------------------< 
phone transmitter than the 
MMPT2 kit. Powered by the 
phone, It requires no battery. 
Transmits both sides of a 

phone conversation to an FM radio up to a 1/4 mile 
away.Tunable from 88 to 108MHz FM. Attach it to 
one phone or add it to the line to pick up all incom­
ing calls. The MMPT2 is undetectable if properly 
installed. Unit has surface mounted parts, you 
install the leaded parts. Size .45 'x .6' 
MMPT2 KIT $29.95 

MICRO-MINIATURE 
WIRELESS MIKE 
So small you could hide this one 
on some real bugs! ll's the small· 
est we've ever seen. With it's 
super sensitive mike it lransmits 
a whisper or a room of conversa­

tion lo an FM radio, tunable from 88 to 108MHz FM. 
With a proper antenna it transmits about 1/2 mile. The 
kit is made with surface mounted parts, we have 

INDUCTANCE METER 
This is the kit everyone has been asking 
for. Turn your digital volt ohm meter into 
an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1.75' x 2.5' 
IA-1 KIT $14.95 

$8.95 
already mounted these parts. You install the leaded !--------------------; 
parts. Power requirement 6 to 12v DC. Size .35'x.9' DIGITAL THERMOMETER 
MMWM5 KIT $34.95 The DT-3 kit will turn your digital volt ohm 

CAPACITOR DECADE: General Radio 
1419M $125; Wavetek 1423A $650. AST 
Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E­
Maif: astmrktg@wrench.toolcity.net 

LOWEST PRICES! Check out Metric's 
"Bargain Basement" at http://www.metric 
sales.com Most items under $125! 

DIGITAL METERS: Fluke 8600A $175; Fluke 
8800A $125; HP 3465A $100; HP 3465B 
$125; HP 3466A $175; HP 3490A $150 
Racal-Dana 5001 $150; Tektronix DM50 
$135; Tektronix DM501A $150; Tektronix 
DM502 $100; Solartron 6-1/2 digit (new) 
$650. AST Global Marketing, Meadville, PA 
16335. Phone: 814-336-2138; Fax: 814-337-
7920; E-Mail: astmrktg@wrench.toolcity.net 

TEMPERATURE 
GENIE 

KIT $7.95 

PHONE 
TRANSMITTER 
Small but mighty.it fits anywhere. 
Phone line powered, never needs 
batteries. Transmits both sides of 
a phone conversation loud and 
clear, wireless, to any FM radio at 

great distances. Variable tunes from 70MHz to 130MHz 
FM. You can also use it as a speaker phone. 
SIZE:1.25' x .6'. 

TEL-81 KIT $12.95 

SUPER SNOOPER 
BIG EAR 
Listen through walls, hear 

- conversations across the 
room. Add a parabolic reflec­
tor and hear blocks away. The 
BIG EAR can be hidden about 

anywhere. Makes an ultra sensitive intercom. Can 
be used as a 1.5W AMP. We supply a mini-electret 
mike in the kit. Power requirement 6 to12v DC. 
SIZE:1.75'x 1' 

AA-1 BUILT $29.95 KIT $10.95 

RELAY POWER KIT 
Increase the output of any 
kit from 1 OOmA to 3 Amps 
If you need to switch more 
power, up to 300 Watts , 

with the Light Genie, 
Temperature Genie, Timer or Vox kits, use 
the Relay Kit. We supply a two pole relay 1.5 
Amps ea., tie both poles together and get 3 
Amps. Size .75" x 2" 

RP-1 KIT $9.95 
STROBE LIGHT meter into an accurate dig~al thermome­

ter with .1 degree resolution . Measure 1------------------1 
Do you need an attention temperatures from .400 to 250Fo The WIDE BAND 
getter, warning light.or remote sensor is .25 ' sq . and can be 
flashing light for model air· mounted many feet from the meter.Power PRE-AMP 
PyloaunesU?sTehe

1
.tnatshisankiteimseforr requirement 9V DC. SIZE: 2' x 1.35' f'~"'~":_ ... "'"'~_·,·~..,-lf:i1""o>lli Uses PCB and surface 

· · DT-3 KIT $8.95 ~--- mount technology for better gency light for your auto, • • • 
radio tower, even use it on your bicycle. Has a variable ,__ __________________ _, perfonnance. Use for scan-
flash rate. Power requirement 6or12v DC . ners, Hrs, Frequency counters, Satellite Receivers. It 
Size 3.5'x1 .9' CAPA CIT AN CE METER amplifies low-level (weak) signals. If the signal is 

ST-1 KIT $11.95 This kit will turn your digital volt meter into extremely low. two amplifiers can be used in a series. 
a capacitance meter. Turn that junk box of • 1 MHz to 2_5 GHz 2_8dB NF 

FM STEREO TRANSMITTER unmarked capacitors into a fortune of 
usable parts. Measure capacitors from • 1 dB compression=OdBm 

Own your own FM radio <2.2pF to 2.2uF.Power requirement 9v •Gain: 1 MHz- 20dB to 2.5GHz-6dB 
station. Any stereo sig· DC. SIZE: 1.80' x 2· • Power requirement: 12v @ 6Ma 
nal you plug into the CA 1 KIT $12 95 BA $ 
FMST· 100 will be trans- - • w -6 KIT 19.95 
milted to any FM radio 

tuneable from 76 to 108MHz FM. Transmit a wire­
less link through an auditorium, from your car to 
your camper, listen to your CD's while mowing the 
lawn, Play music on one channel sing on the other. 
Clarlty is excellent, aprox. 40dB stereo separation. 
Length of antenna detennines the distance of trans· 
mission. Complete with stereo input level controls & 
crystal for stereo separation. 9v battery operation. 
SIZE: 1.5" x 2.5" x 3' 

FMST-100 Cabinet $8.95 Krr $29.95 

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 

Electronic Rainbow Ind., Inc. 
6227 Coffman Rd. Indianapolis, IN 46268 

ELECTRONIC CALL 317-291-7262 FAX 317-291-7269 
RAINBOW INTERNET:www .rainbowkits.com SN 
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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 $325 
S-1340 40MHz $419 

DELUXE SERIES 
S-1330 25MHz $459 
S-1345 40MHz $549 
S-1360 60M Hz $7 49 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

Features: 
• TV Sync • High Luminance 6" CRT Features: 
• 1 mV Sensitivity • Complete Schematic • Delayed Sweep • Dual Time Base 

• X-Y Operation • Plus much, much more!! • Automatic Beam Finder • Illuminated Internal Gradicule 
• Z Axis Modulation • Built-in Component Test 
• Plus all of the features of the "affordable" series!! I 2 FREE probes with each scope!! I 

B&K 4040 w/ Frequency 
• 2Hz to 20MHz 
• AM and FM Modulation 
• Linear and Log Sweep 
• Counter Range 5Hz to 30MHz 
• s Digit Display s425 

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 
Model 87 ..... .. ..... ........................ ... $289.00 

M-1700 
Digital Multimeter 

11 functions including freq to 
20MHz, cap to 20µF. Meets UL-
1244 safety specs. 

s39_95 

GF-8026 w/ Frequency 
• .02Hz to 2MHz 
• Linear and Log Sweep 
• Counter Range 1 Hz to 1 OM Hz 
• 4 Digit Display 

Model M-6100 
Programmable DMM 

Includes FREE Computer Interface 
and FREE Software 

• Analog Bar Graph 
• Large 3 3/4" LCD Display 
• Menu Driven 
• Triple Display 
• RS-232 Interface 
• True RMS 
• 9 Basic Functions 

including cap. & freq. 
• Auto Power Off 
• Easy-to-use 

Kit Corner over 100 kits available 

Model AR-2N6K 
2 meter / 6 meter 
Amateur Radio Kit 

I 
Model M·1005K 

Low cost, 3 1 /2 digit LCD, 18 ranges 
transistor tes~ diode test, overlOad 
protection ana pocket size. 

'19.95 

Model AM/FM-108 
AM/FM Transistor 

Radio Kit 
~'v ~ 

> _; ~ t:l: ff ri ~ ~ . . . 
-o - > ~:· . 

' :;.! 0 i2 0 '• 
; j ~ " v 

Model TR-18K 
Stereo Cassette Player Kit • · 
• Transparent case 
• High resolution $15 • 95 

Model XP-581 
4 Fully Regulated Power Supplies in One Unit 

4 DC voltages: 3 fixed· +5V@ 3A, +12V@ 1A, -12V@ 1A •Variable - 2.5 - 20V@ 2A 

Ideal for laboratories, 
service shops and hob­
byists. 

B&K Model 1688 
High Current (25 DC amp) Power Supply 

• Variable 3-14VDC 
• 25 amps@ 135V 
• Thermal Protection 

$249.95 

1.3GHz Universal Counter 
Model F-1300 

• Period 
• Frequency & 8 
other functions 

XK-550 Digital I Analog Trainer 
Elenco's advanced designed Digital I Analog Trainer is specially 
designed for school projects. It is built on a single PC board for 
maximum reliability. It includes 5 built-in power supplies, a func­
tion generator with continuously sine, triangular, and square wave 
forms. 1560 tie point area. 

XK-550 
Assembled and Tested 

$169.95 

XK-550K • Kit 

$139.95 

Tools and meter 
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SCSI JUKEBOX 
# 
• 

The Pioneer DRM-600 CD-ROM changer can 
drive up to six CD-ROMs, a very efficient 
device when several discs are to be used. The 
unit can also play back ordinary audio CDs. 
The changer makes it possible to provide 
access to a large number of CDs in a small 
space. Includes power cable and CORE SCSI 
software. Good used condition . 
96C017 

STAR 
DIAGONAL 
PRISM 
Also known as Image Erecting Prism . Ac­
cepts 0.965" diameter eyepieces. Prism sur­
faces are coated for better lighttransmission. 
Brand new, boxed. 
96L007 $39.95 each 

MINIATURE FAN 
12VDC@ 0.1 OA. Mea­
sures just 1-9/16" 
square by 3/8" thick. 
12" leads. 
96F004 $4.95 

MAGIC LIGHT "" 
•·001 """""'''""' 

LONGWAVE ULTRAVIOLET LAMP 
This pocket-sized longwave ultraviolet light 
may be used for detecting invisible inks, min­
erals in rocks, etc. It's the size of a pocket 
pager and even has a belt clip to keep it handy. 
Runs on two "AA" batteries (not included) . 
3.25"W x 1.75"H x 1 "D. Use with felt tip pen 
with UV/fluorescent ink (96L005) . 
95L007 $7.95 each 

SUPER 
INVISIBLE INK PEN! 
Use our ultraviolet lamp (95L007) to easily 
see the mark you've made on your valuables . 
This pen makes a broader, easier-to-see, 
mark than other UV pens. 
96L005 $4.99 each 

GRAIN 'O WHEAT LAMP 
Runs on 5 to 6 Vat approx. 100 mA. Shown 
actual size. 
96L008 12 for $6.95 

250 WATI TRANSISTOR PAIR 
Complementary pair MJ15024and MJ15025, 
250 Volt, 16 Amp transistors used for high 
power audio and other linear applications. 
Application notes included. Sold as pair only. 
965001 $12.95/Pr. 

AMPLIFIED 
SPEAKER 
PAIR 

These units have excellent audio for their 
small size (approx. 3" x 3" x 5") and are loud 
enough, too. A 3.5mm stereo plug brings the 
audio in , and each speaker has its own vol­
ume control. They run on 6VDC (four "C" 
batteries) or an external 6VDC wall trans­
former. Cables included . 
94V007 

TVRO MOTHERBOARD 
Actual part may differ from photo, but these 
defective units contain many useful parts in­
cluding a 950-1450 MHz tuner, two NEC 5801 
gain blocks, filters, etc. 
96A005 3 for $19.95 

Individually lighted control switches. Lighted 
master on/off switch. Five heavy duty 
grounded power outlets controlled individu­
ally by front panel switches (Computer, Moni­
tor, Printer, Aux1. Aux2) . 15Acircuit breaker. 
94C006 $14.95 each 

SIGNAMAIL 
This transmitter/ 
receiver pair is 
designed to alert 
you when your 
mail comes. The 
transmitter is 
activated by a tilt 
switch and 
broadcasts a 

TRANSMITTER 

coded tone that turns on a light and plays a 
tune in the receiver. These units have dozens 
of other uses such as perimeter or driveway 
alarms, gate warning, game trails, etc. The 
internal tilt switch is easily bypassed for re­
mote switching. Documentation included. 
95Z012 $14.95/Set 

WALL WART 
Input: 120VAC, 60Hz, 20W. Output: 9VDC@ 
1.2A. Center negative. 
96E010 

CD-ROM 
JEWEL 
CASES 
Use for CD-RO Ms sold without a case or as a 
replacement for a broken one. These have 
been salvaged from unsold, obsolete soft­
ware. 
95U004 Three for $1.00 

UHF LINEAR 
AMPLIFIER 
For 870-895MHz, 45W 
output. 1 Watt input. VCC 
20 to 30 VDC @ 6 A. Class 
A, low intermodulation distortion. New, with 
spec sheets. 
96A003 $149.00 each 

9VFM 
TRANSMITIER 
KIT 
Powerful FM transmitter. Transmits over 1 QOM 
in building and over 500M outside using - or 
' wave length of wire. Transmits to the upper 
part of FM broadcast band (100-108 MHz) . 
Circuit requires the ability to tweak RF cir­
cuits. Operates on 9VDC. Mike included. 1. 75" 
x 0.75" x 0.375". Sold for educational pur­
poses only. 
Kit 18 $9.95 each 

SUPER 
MAGNETS 
Two of these trapezoid-shaped magnets are 
cemented to a single substrate. Each magnet 
is approx. 1 . 75" x 0.375", and is approx. 1000 
Gauss. 

One set of two magnets - $14.95 
92N006 SPECIAL - Two sets - $25.00 

ALIGNMENT TOOLS 
Color TV·FM·AM·CB Alignment Set 
Contains the following tools: .078 hex stopper 
type with flexible shank; .078 hex stopper type 
with rigid shank; 0. 78 hex thru type; .101 hex 
stopper type with Magnavox-type screwdriver 
tip; .01 O hex thru type; .101 metal double­
tipped insulated oscillator screw adjusting tool; 
.025 x .156 tip non-metallic trimmer adjuster 
with non-metallic conical point probe; .080 
square (RCA) type. 
PA68·A 

COMPACT 
PRINTER 
BUFFER 
256K, paral­
lel interface, 
upgradeable 
to2MB. 
PB256 Special! $9.95 each 

STEPPER MOTOR 
DRIVER IC - . 

' 

UCN5804. Drives a unipolar stepper in one of 
three operating modes: single phase, two 
phase or half step. Up to 1.25 Amps per 
phase. Step and direction input. Drive with a 
555 oscillator, parallel port, etc. Build your 
own robot turntable for model trains, anything 
that requires precision positioning. 
931002 $4.50 each 
• Above, packaged with 5V stepper motor 
(92M010) and schematics. 
931003 $9.95 each 

~ ALLTRONICS 
2300 Zanker Road - San Jose, CA 95131-1114 

(408) 943-9773 - Fax (408) 943-9776 
World Wide Web: http://www.alltronics.com 

On-Line Ordering: (408) 943-0622 • 14400-N-8-1-24 Hrs 

Write In 107 on Reader Service Card. 

BOOM MIKE 
Electret condenser type. 
This versatile microphone 
may be wired for handy­
talkie, sound card, tele­
phone, base station, air­
craft radio, CB radio, 
motorcycle intercom, etc. 
An earphone or miniature 
speaker may be installed Wi~iMlil 
in either or both muffs. The microphone unit 
can be easily removed and installed on an­
other headset or helmet. 
92A001 $4.95 each 
TELEPHONE INTERCONNECT KIT 
All components needed to convert the Boom 
M Ike into a substitute for your telephone hand­
set, including earphone, schematic and modu­
lar plug. (Boom Mike, 92A001 , not included.) 
92A004 $9.95 each 
HAM HANDY TALKIE KIT 
Connect Boom Mike (92A001) to your ICOM, 
Kenwood , or similar handy talkie. Includes 
diagrams, earphone, push-to-talk switch, belt 
clip and connectors. (Boom Mike, 92A001 , 
not included.) 
92A005 $7.95 each 

CELL PHONE ANTENNA 
With magnetic mount for easy, tem-
porary placement. Permanent mount­
ing not necessary. 
96A001 

ROBOTICS RELAY 
Control circuits up to 2500 
Watts with a DC pulse. 
This 12-30V latching re­
lay will stay in position 
until it receives a second 
pulse. Control the unit 
from a simple SPOT-NO 
switch or from logic. Ideal 
for robotics, power con­
trol , remote control or controlling a load from 
several locations. Application notes included. 
948010 $7.95 each 

SHAPE~ 
ALLOY LINEAR ACTUATOR 
One inch-pound actuator made of Tinel.® 
Applications include robotics, doors, valves, 
toys, shutters, security devices, manipula­
tors. Operated by temperature or electricity. 
De-energized length: 1 OOmm. Energized 
length: 75mm. Self-activating temperature: 
165°F. Spec sheets included. 
95T001 $7 .95 each 

Have You Visited Our Web Site? 
http://www.alltronics.com 

6 METER FSK RECEIVER 
Crystal controlled on 50.675 receive fre­
quency. Superhetwith 10.7MHz IF. Three !Cs 
and one transistor. Not a kit! New, with sche­
matics and spec sheetfor major components. 
92A067 $9.95 each 

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, MIC, AmEx Accepted. 

California Residents Add Sales Tax. 
Shipping Additional on All Orders. 

Prices Good 60 Days from Date of Publication 
'iiiiiiiiiiiiili' 

VISA' ! 
~; 

Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 

01 7 
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We design/build/modify/repair/consult on any 
device I system I process/ project electronic I com­
puter I mechanical/ optical (eg: phone/ auto/ secu­
rity /Radionic/lab/ energy I HV /EM/RF /radar I ul­
trasonic/IR/ UV/ commo) for business and per­
sonal/invention needs. Describe & include nonre­
fundable $30 pre-engineering fee. Time & cost esti­
mates 7-10 days. Confidentiality guaranteed. 

Nor 
FOUND IN._........,.. ..... 

BOOKSTORESflloA•s ... rep ... or.ted.-..on .... 6 .. 0_.M...,.INUTES"! / ~ 
How devices can slow ' ~.~, 
down (even stop) watt- --.J 

hour meters - while loads draw full 
power! Device plugs into one outlet and 
normal loads into other outlets. Describes 

ORDER TODAY/ 505_439_1776 metercreep,overloaddroop,etc. Plans. 

THE LG. MANUAL: External magnetic ways (ap-
F ax: 505-434-0234 (ORDERS ONLY) plied to meter) to slow down and sto~ power 

Customer Terh Support: 505-439-8551 meters while drawing full loads. Plans$ . 

KW-HR METERS: How watt-hour meters work, 
Top Secret Homepage: users.aol.com/wizguru/hi-tech.html calibration, error modes (many), ANSI Standards, 

Established in 1971. Featured on CBS "60 Minutes," Forbes, New York Times. etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. $25. 

Add $5 total S/H (US, Canada). Sold for educational purposes only. 
Postal M.O. is fastest . VISA, MC OK. COD ($49-$999), add $6. Special! All 3 (above), Only $59! 
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Van Eck Systems•Data Card Reader/Writers•RF/ 
EM Iµ Wave I Radar I Ultrasonic/ IR/ Light/ Sound 
Detectors/Xmitters/Jammers/Blasters *Security I 
Surveillance * EM Weaponry I Countermeasures* 
Neurophone/Rife/Resonant Crystal Radionics* 
Bug & Tap Detectors/Blasters * Lineman's 
Handsets• Phone Color Boxes * Voice Disguisers 
* ESS Infinity Devices * DTMF Decoders * Child 
Finder * Panic Button * Slot Machine Masters * 
Subliminal Mixer/ Amps (Ultrasonic/Infrasonic)* 
Alien Brainblasters *Electronic Dowsers* Shriek lllAIW .. W .. illllil ................ li .. Mlllll .... llliillll 
Modules* Ghost Detectors *Vortex Generator* ATM crimes, abuses, vulnerabilities and defeats exposed! 100+ 
Blackjack Devices * 6th Sense Communicator * methods detailed, include: Physic"!, Reg. E, cipher, PIN com-
Much, much, much more! Buy our Catalog Today!! promise, card counterfeiting, magnetic stripe, false front, 

How cellphones operate and 
are modified . Vulnerabilities to 
hack attack and countermeasures. 
Comprehensive details on repro­
gramming NAMs, ESNs, etc 
(cloning), control data formats, com­

TEMPEST, Van Eck, tapping, spoofing, inside job, super-cool, 
vibration, pulse, high voltage - others. Case histories, law, .. ,..,1•.-.,c.,, 
countermeasures, detailed security checklist, labeled interna 
photos, figures. ATMs contain up to $250,000 in cash! Add $20 for Placak Report! 

THE PLACAK REPORT 
Describes the reading (using a simple method) and decryption of the magnetic ~'.?5)((5'\ 
flux-reversals on popular credit, debit, security and other card magnetic stripes. ~.;;// 
How to easily determine the decrypted PIN, PAN, bank number, routing codes, 
dates, number of daily uses and uses remaining (ex: cards that are decremented a~ft:e:r ;ea;c;;;h~u~s~e)~. /'rt.:~~~::"t;:t~~ 

puting encoded MINs, ESNs, SIDHs, operating sys­
tems, PROM programming. forcing ACK, test mode and 
resets, cable diagrams, scanning. tracking. scanner resto- ."",. .......... 
rations, freq and channel allocations, roaming. ESN and lllo..,....,.,. .. ..,.w.i...., 
SIDH tables, troubleshooting. parts/equipment sources, 
attendant stations, non-USA bands, health concerns, and 
the ECPA and critique. Step-by-step descriptions to key­
pad-reprogram 100+ popular cellphones. Plus complete 
section on phreaking cordless phones! Much more! 10 
times more info than any competitor's manual! 

Free Cellular Data Search: As a special service to C&CP 
buyers, we'll perform one FREE search of our massive cellphone 
database if requested within 30 days of your purchase. Search 
results not guaranteed. Request by mail (not fax; include a #10 SASE. ~ .. ,..,...'91 ....... ,... 

Describes in detail how Faxes are 
hacked and countermeasures. 
Includes G3 Fax protocols, commo 
parameters, compression algo-
rithms, Class 1 & Class 2 com­
mands, Spy Fax Switcher, Fax 
Servers, FODs/ FOCs, and ~-...;;;;;;;;;;;;;,::~ 

Describes every known means of credit card fraud and 
scams. Includes countermeasures. Protect yourself! 

CONS & SCAMS $34 

rJ-ii~~!lll The most comprehensive manual on cons & scams available! 
Details JOOs, their many variations, and countermeasures. 

The most comprehensive, 
hard-hitting, hi-tech sur-
vival book ever written! 
Topics include electronic, 
computer, cryptography, ...,;._.., 
chemistry, weaponry, ........ ~,-
commo, energy, concealment, re­

STEALTH TECHNOLOGY $29 
Everr known police radar error - stealth method and ma­
teria used to minimize radar and laser reflections - tactic 
and strategy to fight speeding tickets - methods to detect 
and jam signals are fully described! 
HEAL THYSELF! $19 
Detailed plans for 3 major electronic therapeutic health devices 
of the types approved by the FDA. Real Alternative Medicine! 

HIGH VOLTAGE DEVICES $29 
Makeup/Terminating Codes. And insights into 
designing Fax interception devices an modifying exist-
fog Faxes into Stealth Faxes. More! --....1"""'~1'1111 ...... ii..., 

venge, alarm, disguise & ID change. Designs, 
~-~_J tactics & strategies to survive an increasingly 

dangerous and brutal world. Field-expedient 
use of technology in various threat and conflict 
environments and scenarios. More! $49. 

Many HV device plans: Stun Gun, Taser, Prod, Cane, Flasher, 
Blaster, Zapper, Audio/RF/Radar Jammer, Jacob's Ladder, 
Plasma & Van de Graaff Gens., Fence Charger. Geiger Counter. 
Fish Stunner, Plant Stirn., Kirlian, much more! 
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Compilation of lOOs 
of the best eye-popping 
articles written bx lo_p hack­
ers & phreakers. ASCII text. Covers 
every major topic in hackerdom! 
Comes on 3 HD PC Disks! $49. 

POLYGRAPH DEFEATS! $29 
How anyone can tell "the truth" to a "lie detector". Many meth­
ods to beat the test, and what to avoid. Eye-popping! 

ALL•NEW TOP SECRET 
CATALOG. FEATURES 

200+ HI-TECH 
PRODUCTS! WILL 

BLOW YOUR MINDI 
MAIL $3, OR $I 

WITH ORDERI 

ORDER 
TODAYll 



Welcome to The N&V Solar Workshop ... 

A 50-Watt Photovoltaic Installation - Part 1 

P ... ' ~i~;if ~~i 
is the Workshop,, ~pd 

these are just walJ-size worksheets: of 
tonight's projf:'.ct. There, tha e 
last of them. · 

l'm glad Y$>~ could make it back 
to the N&V Solar Workshop for this, 

;;opr fourth session, . because we're 
;,about to tackle a project that realisti· 

cally demonstrates the real-life prac­
ticality of photovoltaics. If YO,ll: 
attended our last Work.shop, you 
learned how to des~f;J.I") and build a 
small, 12-watt photqyoltaic system 
cap~l:),Je of powering automatic 
sprin~lers or steering a satellite dish. 
Cute, but limited in application. In 
this, and next month's ·Workshop, 
we're going to up the ante to 50 
watts, which is enough ~~~tage to 
power a small ham shackor experi­
menter's ~orkbench. 

I see that we have a few new 
faces in theqowd, and I'd like towel­
come them to the group. Among our 
guests is Jim Tolson, an avid ef\m 
operator with an jmpressive QSQ;~plz 
lection waUpape~ing his radio sh~£k. 
He has an intere~!ing story of how he 
converted his ~f radio shack from 

%.Utility-powered to solar-powered. In 
::fact, he will host this month's 

Classroom. Don't miss his lecture! 
He relates 20 yea{"s of hands~on 
experience in a must-read for .any­
body serious abqµt 5.olar power. 
Ready? Let's begin~ !/ ·· 

The Workshop 
A 50-Watt Solar Installation 

Over the past few months, the 
Workshop projects have been getting 
more sophisticated and more powerful 
as our knowledge of photovoltaics 
grows. This time, we're going to 
explore all the "minor" details it takes 
to boost the power level from watts to 
tens of watts. 

You may be surprised to learn that 
some of the things we can 

happen. A 50-watt solar installation, 
on the other hand, has the potential 
for both unless you pay attention to 
the details of the design. 

To get a handle on the potential 
of a 50-watt solar generator, we need 
to put things into perspective. In my 
search for the perfect sample sce­
nario, it occurred to me that a signif­
icant number of N&V readers are 
also hams - radio amateurs - with 
an insatiable thirst for the offbeat and 
the unexplored. So let's see what it 
takes to solarize a typical ham 
shack. 

Before we begin, let me point out 
that the ham shack we're talking 
about is a QRP operation where RF 
output levels seldom exceed 50 watts 
- but herein lies the challenge of the 
sport: Talking to people on the other 
side of the world without the power of 
"Voice of America." This design is 
applicable to other hobbies, too, as 
you'll see as our system takes shape. 

Follow The Bouncing Photon 

Why 50 watts, you ask? Because 
it's a nice, affordable power platform 
that doesn't take a rocket scientist or 
deep pockets to assemble. The design 
procedure involves six very defined 
stages: the solar array; charge con­
troller; battery array; battery monitor; 
power distribution; and last - but far 
from least - safety concerns. 

As always, we d~sign from the 
back forwards, starting with the sys­
tem's load requirements and ending at 
the photovoltaic array. 

A typical approach is to define the 
parameters of each stage using a 
worksheet, like you would when you 
set out to draw up a monthly budget 
plan. This is the approach we'll use for 
this design, and the reason for the 
charts on the wall. 

Load 

Transceiv(!r{ IOW) 
Linear (50W}, 
Aux. equipment 
Lamp (22W) 
System overhead 

Current Draw 

lamp 
10 amps 
1 amp 
2 amp~ 

0.12;> .,~PP 

System Loads Worksheet 

The first chore is to list our liabili­
ties, or power requirements. Let's 
assume that you're a typical DXer who 
spends more time listening for that elu­
sive contact than running off the 
mouth. This behavior gives us two dis­
tinct power levels: the amount of power 
consumed on standby; and the power 
used during transmission. Let's make 
these the first two entries in our 
System Loads Worksheet shown in 
Table 1. We'll call them "Transceiver" 
for listen and "Linear" for send. 

I don't know about you, but I gave 
up candlelight a long time ago in favor 
of overhead electrical lighting (I'll go 
into lighting details later in this discus­
sion). A well-equipped ham shack also 
needs support equipment, like a keyer 
or signal processor. So let's add these 
two items to the worksheet. 

Lastly, we have to factor in the 
cost of doing business. It's listed as 
"System Overhead," and includes the 
power used by the various monitoring 
and safety devices. You'll find the cur­
rent requirements for all the above 
devices in the Current Draw column of 
our worksheet. 

Now that we have a list of the 
power users, it's time to assign power­
consumption values to them. These 
values are measured in amp-hours, 
which is the product of current x time. 
Let's say, for example, that we use the 
ham shack for an average of three 
hours per evening, five nights a week. 
The first thing I do when entering the 
room is turn on the lights and the rig -
in that order. It's also the last thing I do, 
in reverse order, so it's a constant. 

Together they consume 9 Ah (6 
Ah+ 3 Ah, respectively). The auxiliary 
equipment and system overhead adds 
another 5 Ah to the total (3 Ah+ 2 Ah). 
The final factor is the amount of time 
spent talking, which I guesstimate at 

Average 
Session Usage 

3 hrs 
Otnin 

hrs 
hrs 

15hrs (daily} 

Average 
Battery Use per 

Session 
3Ah 
3Ah 
3Ah 
6Ah 

2 Ah {dally) 

Total Use 

by TJ Byers 

20 minutes per evening, for another 3 
Ah. You'll find these amp-hour values 
in the fourth column (Average Battery 
Use Per Session) of our worksheet. 

To arrive at an average weekly 
total, we simply multiply the amp-hour 
values by the number of days. Pay 
careful attention to the system over­
head value, which goes on seven days 
a week, 365 days a year, come rain or 
shine. The other values are calculated 
on a five-day week usage. The grand 
total is 89 Ah per week. 

Battery Sizing Worksheet 

The next step is to select a suitable 
battery for the task at hand. While it 
may seem that this question has been 
answered in the System Loads 
Worksheet above, there are other fac­
tors involved - specifically, tempera­
ture. 

As the temperature drops, so does 
the battery's capacity to store power. 
Ideally, the battery should be snuggled 
in a nice, warm place, like the corner 
of your workshop. However, this isn't 
always practical - or advisable! If you 
were around in December for our 
Workshop on batteries, then you'd 
remember that lead-acid batteries 
"boil" off small amounts of hydrogen 
gas. 

In case you haven't heard, hydro­
gen gas is violently explosive. In fact, it 
was a small spark that sent the famous 
hydrogen-filled dirigible Hindenburg to 
its fiery fate. The same could happen 
to your radio room if you're not careful. 
So for safety's sake, it's smart to locate 
the battery in a well-ventilated place, 
like the garage, instead of under your 
workbench. 

This means that the battery has to 
be oversized to compensate for 
changes in the weather. Let's say the 
battery is in an unheated garage with 
an average temperature of 50°F. The 
chart in Table 2 lists the Battery 

Weekly Total 
(based on 5 days) 

15Ah 
15Ah 
15Ah 
30Ah 

if h (7 days) 

89Ah 

Table 1. 
£@, System 

if.;y Loads 
\forksheet 

ignore at 12 watts become 
major design concerns at 50 
watts and better. 

Table 2. Battery7Temperature Multiplier Table 3. Battery Sizing Worksheet 

For example, the threat 
of battery explosion or an 
electrical fire is virtually non-
existent when working with a 
12 Ah (amp-hour) battery 
powered by a 1 amp, 12-watt 
solar panel. It just doesn't 

hrenheit 

so~F 

1o·r 
60.F 
50°F 
40°F 
30' 
20" 

Temp Centigrade MultlpUer 

1.00 
1.04 
1.11 
1.19 
1.30 
1.40 
1.59 

;;1;~cr1pt1on 

Weekly Ah usage 
Battery temperature 
Battery temperature multipl~(!f (from Table 2) 
Preliminary battery capac:ity,(weekly Ah x temp multiplier} 
"Rainy day" reserve power' (about 40%) 

finaFli~it~ry capacity 

89Ah 
so•r 
1.19 
106 .Ah 
44Ah 

150 Ah · 
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Temperature Multiplier for 
temperatures from tropical 
to arctic. The correction 
factor for 50°F is 1.19. 
When we multiply 89 Ah by 
1.19, we get 106 Ah, the 
battery size we'll need to 
store 89 Ah in our cold 
garage. If we are forced to 
set the battery outside (not 
a recommended practice) 
where the night tempera­
tures can dip to below 
40°F, we would need to buy 
a 116 Ah battery to reach 
our 89 Ah goal. These 
numbers are now added to 
our Battery Sizing 
Worksheet shown in Table 
3. 

Average Daily Solar Radiation Per Month 
somebody else can get a 
word in. Let's put our 
hands together for Jim 
Tolson. 

So far, we've assumed 
that the battery gets a daily 
dose of charge. But in real 
life that doesn't happen. It 
rains, it snows, and some­
times the weather gets 
downright nasty, during 
which time no solar power 
is generated. To help us 
through rainy days and 
Monday doldrums, we 
have to increase the 
capacity of the battery. If 
we used the shack every 
day, you'd want to double 
the battery capacity to 
200 Ah. But we don't use 
it everyday, so we can be 
more conservative. If we 
increase the capacity 
from 106 Ah to 150 Ah, 
we should be able to 
make it through a week of 
no sunshine before start­
ing to worry about run­
ning out o.f juice. 

Photovoltaic Sizing 
Worksheet 

• • 
• 

~' figur~L;f 
Flat Plate Tiffed South at Latitude + 15 Degrees 

Figu.;,e 2 

Annual 
The 

Classroom 

Jim Tolson's Solar­
Powered QRP 
Shack 

Insolation 
Va1ue 

Thank you. My name 
is Jim Tolson, and I'll be 
your lecturer tonight. 

0 
D 
D 

6 to 7 
5 to 6 
4 to 5 
3 to 4 
2 to 3 

Unfortunately, I've never 
hosted a class before, so 
bear with me. Let's see ... 
where should we start? 
The heart of my station is 
a Ten-Tee Argonaut 509, 

the walking through the 
pages of several alternative 
energy catalogs and came 
up with a list (Table 5) of 
likely candidates. For more 
information on photovoltaic 
type and expected lifespan, 
check out the Dec. '96 issue 
of The N&V Solar 
Workshop. Plan on spend­
ing about $300.00, whatever 

. your choice. 
The next most expensive 

item is the battery array, 
which will cost you any­
where from $140-$400, 
depending on where you 
shop and the type of battery 
you select (flooded, sealed, 
etc.) . 

For more information on 
battery type and expected 
lifespan, check out the Jan. 
'97 issue of The N&V Solar 
Workshop. In many cases, 
you'll have to wire two or 
more batteries in parallel or 
series to achieve the 12-volt, 
150 Ah goal. 

with a matching model 
405 linear amplifier. I 

bought it perhaps 20 years ago in a 
desire to be environmentally-sensitive 
by using flea power (or QRP, in ham 
lingo) for communications with an eye 
toward hooking up to solar power to 
run it. 

The 509 transceiver puts out a 
whopping five watts on CW or side­
band, and the mighty 405 linear ampli­
fier will boost that to an exhilarating 50 
watts when I flip the "POWER" switch. 
This is awfully low power for some 
hams, but it lets me get out pretty well. 
Moreover, it doesn't fry the neighbor's 
TV sets. So far, I've reached Moscow, 
Belgium, and Slovenia with a low-slung 
dipole antenna. I'm still trying to catch 
Asia, though I suppose Russia counts. 

I also have a used Yaesu FT757 
transceiver which fits with the rest of 
my system, but I prefer the analog dial 
of the old Ten-Tee better. There are 
QRP enthusiasts who revere the 
Argonaut, so I consider it a lucky pur­
chase - although these purists proba­
bly consider the 50-watt linear amplifi­
er overkill. 

The last calculation 
we have to make before 
proceeding with our 
design is sizing the photo­
voltaic panels. We'll be 
using the Photovoltaic 
Sizing Worksheet in Table 
4 for this step. 

First, we have to cal­
1,:;:.;;;;;;;::::::~ J!fu Tolson's solar-:~~red QRP shack. 

Where did I find these 
low prices? Most of them 
were quoted by the 
sources I listed last 
month. In case you 

I have a nice MFJ 493 keyer, but 
Morse code is still a challenge for me. 
So most of my operating is sideband. 
The nicest toy in the ham shack is a 
Timewave DSP-9 digital signal proces­
sor. This tiny box is wonderful for elim­
inating background noise, slicing the 
bandwidth in crowded conditions, and 
erasing the strong carriers on 40 
meters in the evening. I can slide next 
to a carrier and make it virtually disap­
pear with the DSP box. There's also a 
small Power Star POW-200 inverter 
which can fire up a few compact fluo­
rescent bulbs when I want the shack to 
be completely "off-grid." 

culate our average daily amp-hour 
usage by dividing the weekly con­
sumption (89 Ah) by seven, which nets 
us 13 Ah. Next, we determine the cur­
rent needed to achieve 13 Ah per day. 
We do this by dividing daily usage (13 
Ah) by our insolation factor (the aver­
age number of productive solar hours 
per day). Let's call the insolation factor 
5.0. This gives a charging current of 
2.6 amps, which converts to 37 watts 
when we multiply the charging current 
by the charging voltage (14.2 volts). 

Finally, we have to compensate for 
system losses and changes in the 
weather. There are no set rules here. 
For example, you have to put back 
about 10 percent more power than you 
take from the battery, which amounts 
to 3. 7 watts. Losses in the wiring 
accounts for another two percent, 
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which rounds off to one watt. 
For the weeks of December 7 

through January 4, the shortest days 
of the year, the insolation factor is 
down about 1.0 below the yearly aver­
age. Let's add another 20 percent to 
get by these lean times. And we'll toss 
in another three percent to make up 
for whatever we forgot, giving us a 35 
percent "cushion" of 13 watts This fig­
ure is now added to our average daily 
wattage, which brings us up to 50 
watts total. 

Off To The Solar Mart 

It's time we did some shopping, 
just to see what's available and how 
much it costs. Our biggest expense will 
be the photovoltaics, so let's start 
there. For this chore, I let my fingers do 

missed that Workshop, you can 
download their names and addresses 
- plus a few new additions - from 
the Nuts & Volts web site 
(http://www.nutsvolts.com) under the 
name PVDLRS.TXT. 

Caution f Solar Site Under 
Construction 

According to the clock, we've run 
out of time for this Workshop because 
I want to leave room for Mr. Tolson. 
Next month, I'll describe the hardware 
needed to wire our power components 
together. Among the devices dis­
cussed will be a UL-rated power center 
with built-in charge controller, battery 
monitor, automatic low-battery discon­
nect, and circuit breakers - plus more. 
With that said, I'll take my leave so 

All of the above is powered direct­
ly by 12 volts DC - which got me to 
thinking that low-power ham radio is a 
natural for solar. Nothing "really essen­
tial" would be lost if the battery went 
flat, and the system size isn't too terri­
fying. Then, of course, I had some 
Siemen M-55 panels laying around 
from another project, and I decided to 
put 'em to good use. Thankfully, I 
started with just one panel to see how 
things went. Had I put out all six pan-



Where To Buy 
AAA Solar Service & Supply. Inc. 

800-245.031.'.~ ,. 
http://www.rt66.cqlJ,l/ilaasolar 

Alternative EnergyEngineering 
P.O. Box 339-W 

Redway, CA 95560 
800-777-6609 

http://www.asis.com/aee/index.btm 

Carrizo Solar Corporation 
800-776-6718 

http://www.rt66.com/carrizo/ 

Home Power Magazine 
P.O. Box 520 

Ashland, OR 97520 
916-475-3179 

http://www.homepower.com 

Jade Mountain, Inc. 
P.O. Box 4616 

Boulder, CO 803044616 
303-449-6601 

800-442-1972 Orders only 
http://www.lndra.com/jademtn/pv.html 

Midwest Renewable Eq:ergy Assoc. 
123 Main·StU 
P.O. 

AmheT$t, . 
715-82 

Power-SOnic Corporation 
3106 Spring St. 
P.O. Box 5242 

Redwood City, CA 94063 
415-364-5001 

http://www.power-sonic.com 

Real Goods 
555 Leslie St. 

Ukiah, CA 95482-5576 
website: http://www.realgood.com 
E-Mail: realgood@realgoods.com 

Siemens (Previously ARCO Solar) 
P.O. Box 6032 

Camarillo, CA 93011 
805-482-6800 

Sierra Solar Systems 
109-N Argall Way 

Nevada City, CA 95959 
916-265-8~1 

~517-6521 ·· .. 
E-Mail: sola 

Solar El~ 
5555 Santa Fe J . 

San Diego, CA 92109-1602 
800-842-5678 

bttp://www.solarelectridnc.com 

Solarex Corporation 
630 Solarex Ct. 

Frederick, MD 21703 
301-698-4200 

http://www.solarex.com/ 

Speciality Concepts, Inc. 
8954 Mason Ave. 

Chatsworth, CA 91311 
818-998-5238 

http://www.wp.com/SCINC 

els in the store room, I'd be 
boiling batteries in a fine Table 4. Photovoltaic Sizing Worksheet 

fashion! Descriptl<m, Value 

There's even room 
enough for a second 
panel should I decide to 
add on to the system. Backing up the M-55 

panel is a 78 Ah gel-cell 
battery. My system has the 
capacity for a second M-55 
panel and battery if I ever 
need it, but so far so good. 
"High power" operation 
here is 50 watts, which 
draws a mighty 10 amps 
from the battery on trans­
mit. 

Weekly am 89Ah 
13 Ah 
5.0 
2.6A 
37W 
13W 

On the side of the box 
are two cigarette lighter 
outlets, with small fuses, 
for incidental feeds , like 
the small inverter I use to 
power the fluorescent 
desk lamp when I truly 
want to go off-line. But 

Average d .... ... .. p-hour usage (weekly Ah/7) 
lnsolation fl:lctC>r (from Figure 1) 
Photovoltaic output current (average daily Ah/insolation) 
Average daily wattage usage (PV output current x 14.2V) 
System loses (battery, wire, seasonal, weather, etc.) 
About 35% of average daily watts 

Photovoltaic array wattage (average daily watts+ loses) sow 

As mentioned, I catch the sun with 
one Siemens M-55 panel, which I have 
mounted on the south (front) side of 
the house. On a bright, sunny day, the 
Siemens M-55 can crank out 53 watts 
of power. A few feet of 12-2 USE wire 
takes the power from the panel, 
through a hole drilled in the shack's 
Plexiglas window pane, to the charge 
controller. A run of #8 wire goes from 
the panel to a ground stake, and then 
to the controller. Other holes in the 
window have bulkhead coax connec­
tors installed for the antenna feeds. 

The charge controller is "store 
bought." I fiddled around with cheap 
knife switches and skinny wires for a 
while, and briefly amazed the neigh­
bors with a solar-powered fountain (in 
a bucket). But after reading articles in 
Home Power magazine about safety 
code considerations, I realized that a 
"real" installation ought to be done in a 
safe manner. I learned that enough 
power can be stored up to cause elec-

trical fires or injury if the installation is 
merely done with bell wire and good 
intentions! 

So, I called Real Goods' branch in 
Amherst, WI, and talked it over with 
Bob Ramlow, who I'd met at the 
Midwest Renewable Energy Fair, 
which is held every year during the 
Summer Solstice in Amherst. (I rec­
ommend this as a great get-together 
for midwesterners with solar curiosi­
ty.) Bob and I talked over safety, prac­
ticality, system size, and eventually 
came up with the following solution 
(Figure 3). 

Central to the system is a wall­
mounted control box that includes a 
voltmeter for monitoring the battery's 
charge, plus an ammeter to measure 
incoming current from the photovolta­
ic panel (which is usually pretty low, 
unless I've done an awful lot of oper­
ating the night before). Real Goods 
built the box for me according to my 
needs, which includes leaving space 
for my Bobier M 16 charge controller. 

the main output is via a 
1 ()..foot run of red and black # 10 wires 
to the actual equipment. The 78 amp-­
hour gel-cell sits below in a battery 
box, connected to the hot side of the 
disconnect with #8 wire. The main 
control box also has a toggle switch to 
disconnect the M-55 from the system, 
which can prevent some surprises on a 
sunny day if I want to fiddle with its 
innards. 

At the time, I thought this battery 
was pretty big! But then I went up to 
the aforementioned solar fair and 
learned it was actually pretty small. 
Then again, I'm not powering a whole 
household with this ,set-up. 

The most important parts of this 
set-up are the ones I would have 
neglected, for example, a large discon­
nect switch for the battery feed, with a 
30-amp fuse, and a lightning arrestor. 
Arrester? But officer ... Bob and his 
crew do big layouts for whole-house 
solar, so I'm glad I relied on their 
expertise to make sure I had a safe and 
well-designed system. 

I usually fire up the rig 
Table 5. Recommended Photovoltaic M on weekend afternoons, 

Kyocera 
Siemens 
Siemens 
Siemens 
Solarex 
Solar ex 
Solarex 
Solarex 
So lee 

Manufacturer 

Deka 
Deka 
Exide 
Exide 
GNB 
Ufeline 
Optima 
Power 
Rolls 
Rons B 
Generic 
Generic 

Model 

G51/PV351 
M65 
M75 
M55 

MSX-50 
MSX-50A 

PV253 
VLX-53 

S-55 

Model 

8G27 
8G4D 
SP-27 
GC-4 

Sunlyte 12-5000 
Group 24 

Optima 800 
PS-12800 
24-90-XJ 
12XH-165 
Type 27 
Type 40 

Watts Price 

$310-$325 
$295 
$319 

$325-$365 
$340 
$335 
$295 

$284-$320 
$300-$350 

Comments 

Multi-<:rystal 
Single-crystal 
Single-crystal 
Single-crystal 
Semkrystal 
Semi-crystal 
Economy model 
Polycrystal 
Single-crystal 

time permitting. I enjoy 
fishing out and contact­
ing "Special Event" sta­
tions, to collect their cer­
tificates (some call these 
"wallpaper") . Most of 
these guys pack up as 
evening approaches out 
of fatigue, or as the band 
propagation changes. If I 
have a project on the 

.. '%'.;&~'Table 6. Recommended Batteries 

Voltage Capadty Weight Price Comments 

12V 86Ah 64 lbs $150-$180 Sealed/$340 
12V 180Ah 135lbs $259-$390 Sealed/$300 
12V 90Ah 59lbs $132 Gel-cell/$264 
6V 186 Ah 61 lbs $70 Flooded/$140 
12V 90Ah 591bs $170-$210 , AGM/400 
12V 80Ah 53 lbs AGM 
12V 56Ah 40lbs AGM 
12V 80Ah 62 lbs $147 Sealed/$294 
12V 90Ah lbs Flooded 
12V 165Ah 126lbs Flooded 
12V 86Ah ... 64 lbs $100+ Flooded 
12V 180 Ah 135 lbs $225+ Flooded 

HOT! Photovoltaic Web Sites 
CREST, the Center for Renewable Energy and Sustainable Technology 
(http://solstlce.crest.org/) is specifically geared to providing info via the 
Internet, and includes .a ood database of US climate data, including detailed 

The National Renewable Energy Laboratory's Web site 
{http://www.nrel.gov/researcb/pv/tapsun.html) includes a comprehensive 

ussion of the economics of photovoltaics and des s of a range of 
solar data on hundr · s (Figure 3). 

The Solar and Ren nergy Resomces list 
(http:/ /www.ises.org/pages/solarinfo.html), maintained by 
the International Solar Energy Society, is the most comprehensive solar Website 
I've ever seen. This ls a must - check it out. 

lications. 

US Department of Energy's .. Energy Effld.ency 
Network .. (http://www.eren.doe.gov/) is a good general 
source on efficiency and renewable energy, and includes a range of databases. 

Continued on page 80 
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OSCILLOSCOPES & ACCESSORIES 

TO 100MHz 
TEK 7A18 75 MHz Dual Trace Amplifier 
TEK 7A22 1 MHz High CMRR Differential Amplifier. 
TEK 7B53A 100 MHz Dual Time Base .... .... . 
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series 
TEK SC504 80 MHz Dual Trace Oscilloscope, TM500 series 

ABOVE 100 MHz 

............. $100.00 
.... $300.00 

. ..... $175.00 
... $375.00 

........... $475.00 

TEK 475A 250 MHz Dual Trace Oscilloscope .......... .. $1,000.00 
TEK 7104 1 GHz Oscilloscope, ...... . ....................... $4,500.00 

with 7A29, 7A29-04, 7B10, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ......... . .... ... $750.00 
TEK 7844 . 400 MHz Dual Beam Oscilloscope.... . .................. $1,250.00 

with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing Oscilloscope frame . ...... $1 ,250.00 
TEK 7904A . 500 MHz System, with 7A24, 7A26, 7B92A ...... .. $1,250.00 
TEK 7904A . 500 MHz System, with 7A24, 7A26, 7B80, 7B85 .... .. .. $1,250.00 
TEK 7A13 105 MHz Differential Comparator . . ......... $300.00 
TEK 7A19 600 MHz Single Trace Amplifier .. ........ $175.00 
TEK 7A19-opt.4 600 MHz Single ........ .. ........ ..... .. $200.00 

Trace Amplifier, variable delay line 
TEK 7 A24 400 MHz Dual Trace Amplifier .. .. ..................... ................. ... $350.00 
TEK 7A26 200 MHz Dual Trace Amplifier .......... ...... ..... ..... ................... $175.00 
TEK 7A29 1 GHz Single Trace Amplifier.................... . ... $550.00 
TEK 7A29-opt.04 1 GHz Single Trace Amplifier, . . ........... $650.00 

variable delay line 
TEK 7B15 1 GHz Delaying Time Base 
TEK 7B80 400 MHz Delayed Time Base ...... ....... .. ... . 
TEK 7B85 400 MHz Delta Delaying Time Base ..... .. . 

STORAGE 
TEK 7633 100 MHz Storage Oscilloscope frame ..... . 
TEK 7633 . 100 MHz Storage .............................. ... ..... ..... . 

Oscilloscope with (2) 7 A26, ( 1) 7B92A 

PROBES 

..... $450.00 
.. $175.00 

......... $200.00 

..... $650.00 
$1,000.00 

TEK 1101 Accessory Power Supply, for FET probes ............................ $250.00 
TEK P6046 100 MHz Differential Probe .................... . ... .. .. ........ .. $750.00 
TEK P6101A 34 MHz 1X Modular Probe, 2m length •NEW• .................. $25.00 
TEK P6108A 100 MHz 10X Modular Probe, 2m length •NEW• ............. . $50.00 
TEK P6201 900 MHz 1X/10X/100X FET Probe .. .. .... ............................ $450.00 
TEK P6202A 500 MHz 10X FET Probe .......... ...... ...... ....... ......... .......... $300.00 
TEK P6203 1 OX 1 GHz Active Probe, for 11000 series .... . .... $450.00 
TEK P6701 -opt.02 O/E Converter,..... ......................... . ..... ... $675.00 

450-1050 nm/0-1 mW: DC-700 MHz, ST conn . 

. CALIBRATION 
TEK CG5001-opt.01fTM5006 ... ..... .. ... .. ....................... . ................ $7,000.00 

Programmable Oscilloscope Calibrator, with power module 
TEK CG551APfTM506A Oscilloscope .......................... .. .......... .... .. $3,500.00 

Calibrator, with pulse head & power module 

WAVEFORM & GENERATORS 

FUNCTION 
HP 3310A 5 MHz Function Generator ..... ...... ..................................... $325.00 
HP 3310B 5 MHz Function Generator,.... .... ..... ..................... . .... $425.00 

monocyde & var.phase trigger 
HP 3312A 13 MHz Function Generator, sweep, AM, FM ..... $850.00 
TEK DD501 Digital Delay & Burst Gen., for function & pulse gen's .... .. $375.00 
TEK FG501 1 MHz Function Generator, TM500 series .. ... . $250.00 
TEK FG502 11 MHz Function Generator, TM500 series ....... $325.00 
TEK FG503 3 MHz Function Generator, TM500 series ....................... $275.00 
TEK RG501 Ramp Generator, TM500 series ....... . ........ $225.00 
WAVETEK 23 12 MHz Synthesized Function Generator ........ $1,100.00 

PULSE 
HP 214B 10 MHz Pulse Generator, ............. .... ............ .. . ... ... .. $1,650.00 

50 V/50 Ohms, auto duty cyde 
HP 214B-001 10 MHz Pulse Generator,.......... $2,000.00 

50 V/50 ohms, counted burst opt 
HP 80056 20 MHz Dual Output Pulse Generator ... ..... . ... $450.00 
HP 8007B 100 MHz Pulse Generator . . . .... ... .... .. . ... .. .. . .............. $650.00 
HP 8012B 50 MHz Pulse Generator, variable transition time .... ........... $600.00 
HP 8013B 50 MHz Dual Output Pulse Generator, 3.5 nS fixed Tr ........ $600.00 
HP 8015A 50 MHz Dual Output Pulse Generator ... . ...... .... . ....... $700.00 
HP 8080A/81A/82A/83A 300 MHz Word Generator .............................. $600.00 
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator ..... .. . $950.00 
HP 8080A/91 A/93A 1 GHz Clock Generator .. .... ......... .......................... $600.00 
HP 8082A 250 MHz Dual Output Pulse Generator ..... . ... $1,400.00 
PHILIPS PM5785B 125 MHz Dual ............... ... .......... . . .......... $875.00 

Output Pulse Gen., burst mode, 1 nS Tr 
TEK PG501 50 MHz Pulse Generator, TM500 series ........... $250.00 
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series ..... $700.00 

PROGRAMMABLE 
HP 3314A Multi-Waveform Generator, ... .... . ························ $3,500.00 

0.001 Hz-19.99 MHz, HPIB 
HP 3325A-002 Syn th.IF unction Gen., .. 

1 uHz-21 MHz, 40V out 1 uHz-1 MHz 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB 
HP 8165A-002,003 Prag. Signal Source,.. . .. ............... . 

1 mHz-50 MHz, log sweep, rear out 

... $2,400.00 

.... $2,500.00 
..... $2,000.00 

TEK AWG51 O~ Arb.Waveform Gen ........ ............... .. ........................ $1 ,400.00 
20 MS/s,12 bits,50ppm synthesis <1MHz 

TEK AWG5105 Arbitrary Waveform Generator, 50 MS/s, 12 bits .... .. $1 , 700.00 
TEK AWG5105-opt.02 Arbitrary Waveform ...... ... ...... ... ...... ... .... $2,200.00 

Generator, dual channel option 
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TEK FG5010 Programmable 20 MHz . ···· ························ ... $1,200.00 
Function Generator, TM5000 series 

WAVETEK 288 20 MHz Synthesized .... ............................. $1,500.00 
Function Generator, GPIB 

, VOLTAGE & CURRENT 

VOLTMETERS 
HP 3456A &-1/2 Digit Voltmeter . 
KEITHLEY 181 &-1/2 digit Nanovollmeter, 

10 nV sensitivily, GPIB 
SOLARTRON 7081 6·1/2 digit Voltmeter ... 
SOLARTRON 7150 5-112 digit Mullimeler, GPIB ..................... . 

CALIBRATION 

........... $850.00 
$1,500.00 

... . $3,900.00 
... $450.00 

FLUKE 332B/AF DC Voltage Calibrator, ............... $675.00 
0-1111 V. 0-50 mA, 7 decades 

FLUKE 343A DC Voltage Calibralor, ........... $1 ,375.00 
0-1100 v, 7 decades, 20 ppm acc. 

FLUKE SIDA AC Reference Standard, 10VRMS, 0-10 mA .. . ...... $450.00 
FLUKE 515A Portable Calibrator, ............................ . .... $1 ,250.00 

DC/AC/Ohms, line & battery power 
FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A ...... $3,750.00 
FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade ..... ........ .... ..... $2,250.00 
FLUKE 731B DC Reference Standard .. . ..................... $400.00 
FLUKE ASS-series AC Thermal Converters ....... ... .. ..... $300.00 
HP 11049AAC Thermal Converler, 3 V, 20 Hz-100 MHz ... . ...... $175.00 
VALHALLA 2703 AC Volt.Std., ................................... $2,500.00 

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 

VOLTAGE SOURCES 
HP 6114A Precision Dual Range Power 

Supply. 20 V 2 A I 40 V 1 A 
HP 611 SA Precision Dual Range Power 

Supply, 50V 0.BA 11 DOV 0.4A 

CURRENT METERS & SOURCES 

........................... $875.00 

.......... .. .... ........ $875.00 

DRANETZ 656A /(3)TR2019A Current Demand ...... . .... $5,000.00 
Analyzer, w/(3) current probes 300A max. 

HP 4140B Picoammeter/ DCV Source . . .... $4,000.00 
HP 6177C DC Current Source, to 50V, 500mA ..... ... . . ...... . $600.00 
HP 6181C DC Current Source, to 100V, 250 mA ................................. $675.00 
HP 6186C DC Current Source, to 300V, 100mA ................................... $750.00 
KEITHLEY 414A Picoammeter, 0.1 nA-10 mA ........................ $325.00 
KEITHLEY 486 Picoammeter ....... . ................ .......................... $1,500.00 
KEITHLEY 614 Electrometer .... . ......................... $1,000.00 
KEITHLEY 642 Electrometer .................. $2,900.00 
TEK CT-5 -opt.OS High Current ............... ... . . .. ... $500.00 

Transformer for P6021/A6302, lo 1 OOOA 
VALHALLA 2301 Programmable Single Phase Power Analyzer .. . .. $1,250.00 
VALHALLA 2575A AC/DC Active .................. . ............... ............. .. $1,000.00 

Cunrent Shunt, 20 mA-100 A, DC-10 kHz 

IMPEDANCE & COMPONENT TEST 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ...................... $550.00 
HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz ................... ......... ... $1,000.00 
HP 4262A-101 4-112 digit LCR Meter, ............ ................................ $2,200.00 

120 Hz/1 kHz/10 kHz, HPIB 
HP 4275A-001 5-1/2 digit LCR Meter, ........ .................................. $6,000.00 

1 O kHz-10 MHz, 0-35 Vint. bias 

STANDARDS 
E.S.I. SR1010 Resistance Transfer Standards, 

1 ohm-100 K/step 
E.S.I. SR1050-10M Resistance Transfer ................ . 

Standard, 10 Megohms/step 

.................. $700.00 

.... $2,500.00 

GR 1403-SERIES Standard Air Capacitors, 0.1 % accuracy ....... .......... $150.00 
GR 1406 Standard Air Capacitors, GR900 .............. ..... ......... ... ... ...... ... $375.00 

connector, 0. 1 % acc. 
GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy 
GR 1412-BC Decade Capacitor, 50 pF - 1.11115 uF ... 
GR 1432-N 5-Decade Resistor, to 11, 111 ohms, 0.1 ohm res . . 
GR 1432-U 4-Decade Resistor, 0-111.10 ohms, 

0.01 ohm resolution 

.. ... $150.00 

.. ... $350.00 

..... $175.00 

..... $125.00 

GR 1433-J 4-Decade Resistor, 0-1, 110 ohms, .... 
1 ohm resolution 

...................... $350.00 

GR 1433-L 4-Decade Resistor, 0-11, 110 ohms, . 
1 O ohm resolution 

GR 1433-N 5-Decade Resistor, 0-11,111 ohms, 
0.1 ohm resolution 

GR 1433-0 4-Decade Resistor, 0-1 , 111 ,000 ohm, 
100 ohm resolution 

GR 1433-U 4-Decade Resistor, 0-111.0 ohms, 
0.01 ohm resolution 

.... $350.00 

... ....... $400.00 

........ .. . $350.00 

..... ... $350.00 

GR 1433-W &-Decade Resistor, 0-11, 111 .1 ohms, ...................... .. .... $450.00 
0.01 ohm resolution 

GR 1433-X &-Decade Resistor, to . .................. . 
111,111.0 ohms, 0.1 ohm res. 

GR 1434-G 7-Decade Resistor, ... 
0-1 ,111,111 .0ohms, 0.1 ohm res. 

VALHALLA 2724A Programmable Resistance 
Standard, 0-11 Gigaohms, GPIB 

HI & LO RESISTANCE 
HP 4329A High Resistance Meter, . ................... .. 

5E5-2E16 Ohms, 10-1000Vtest 
VALHALLA 4150-ATC 4-1/2 dig~ Ohmmeter, ......... . 

20 milliohms-2 k~ohms, 4-wire 

................... $450.00 

.... $300.00 

$1,675.00 

$1,350.00 

$1,000.00 

Write In 38 on Reader Service Card. 

CURVE TRACERS 
TEK 577D11177 Storage Curve Tracer, ....... ........ ................. ...... ...... $2,250.00 

with standard test fixture 

T.D.R. 
TEK 1503-opt.04 Time Domain Reflectometer, .... 

0-50,000 feet.chart recorder 
........ .. ........... $1,600.00 

POWER SUPPLIES 

SINGLE OUTPUT 
HP 6200B Dual Range Power Supply, ........................ . ........ $250.00 

20V 1.5 A/ 40 V 0.75 A CV/CC 
HP 6201 B 20 V al 1.5A CV/CC Power Supply ......... . $200.00 
HP 6206B Dual Range 0-60 V 0.5 A I 0-30 V 1 A CV/Cl Supply ......... $250.00 
HP 62078 160 Vat 200 mA CV/CC Power Supply ......... . . ........ $300.00 
HP 6209B 320 Vat 100 mA CV/CC Power Supply ..... . ........ . $300.00 
HP 62606-027 10V at 100A CV/CC Power Supply ....... ...................... $675.00 
HP 6261 B-027 20 Vat 50 A CV/CC Power Supply ..... . ..... . $675.00 
HP 62636 20 Val 10 A CV/CC Power Supply .......... . ....... . $400.00 
HP 62668 40 Val 5 A CV/CC Power Supply ...................................... $400.00 
HP 6268B-027 40 Vat 30 A CV/CC Power Supply ..... . .......... $850.00 
HP 6299A 100 Vat 750 mA CV/CC Power Supply ....... ....................... $250.00 
HP 6384A 4.0-5.5 Vat 8 A CV/Cl Power Supply ....... ........... $175.00 
HP/HARRISON 6443B 120 Val 2.5 A CV/CC Power Supply ............... $400.00 
LAMBDA LES-EE-03-0V 36 Vat 14.5 A CV/CC ........ . .. . $500.00 

Power Supply, LED metered 
SORENSON DCR 110-45T 110V al .. 

45 A CV/CC Power Supply 
SORENSON DCR 300-6B 300 V at 6 A CV /CC 

Power Supply, 120 VAC 30 A line 
SORENSON DCR 300-8A 300 Vat 8 A CV/CC 

Power Supply, 2081230 VAC line 
SORENSON SRL 20-12 20 Vat 12 A CV/CC ..... 

Power Supply, low noise 
SORENSON SRL so.a 60 v at 8 A CV/CC .. . 

Power Supply, low noise 
TEK PS501 -1 Power Supply, 0-20V, 2 mV res., 

400 mA, TM500 series 

MULTIPLE OUTPUT 

..... $2,200.00 

. $950.00 

.. $950.00 

.... $550.00 

..................... $950.00 

.. ....... .......... $175.00 

HP 6227B Dual 25 Vat 2 A CV/CC Power Supply, tracking ................. $550.00 
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply ................ ........ $500.00 
HP 6255A Dual Output 40 V 1.5 A CV/CC Power Supply ........ ...... .. ..... $500.00 
TEK PS501 O Programmable Triple Power Supply, TM5000 series ....... $800.00 

MISCELLANEOUS 
HP 59501A HPIB Isolated DAG/Power Supply Programmer ... ..... .. ... .. $175.00 
HP 6827A Bipolar Power Supply/Amplifier, to 100 V, 500 mA ....... . .... $800.00 
KEPCO BOP 100-4M Bipolar Supply I Amplifier, 0-100V, 0-4 A ..... $1,000.00 
TRANSISTOR DEVICES DAL-50-15-100 .... .. ... ......... ....... ............ ..... $200.00 

Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
HP 5315A-001 100 MHz/100 nS Universal. .. $650.00 

Counter, TCXO reference 
HP 5315A-001,003 100 MHz/100 nS Universal. .. $800.00 

Counter, TCXO, 1 GHz C-channel 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB ......................... $750.00 
HP 5316A-003,006 100 MHz/100 nS Counter, ..... .. $1, 100.00 

1 GHz C-ch ., offseVnormalize 
HP 5334A 100 MHz Universal Counter, HPIB .. . 
HP 53348-010,060 100 MHz . . ........... .. ... . . 

Universal Counter, HPIB, OCXO 

........ .... $875.00 
...... $1,000.00 

HP 5335A 200 MHz Universal I Statistical Counter ... ...................... $1,500.00 
HP E1420A-010,030 VXI card 200 MHz/ 2 nS ........ .. .... . ..... .. .... $900.00 

Univ. Counter,TCXO& 2.5 GHz C-ch 
RACAL-DANA 1992-04,55 100 MHz/1 nS ............. .... .... .. . ................ $850.00 

Univ. Counter, 1.3 GHz C-channel,OCXO,GPIB 
TEK DC5004 Programmable 100 MHzl100nS ............ . ....... ....... ......... $350.00 

Counter/Timer, TM5000 series 
TEK DC5009 Programmable 135 MHz Univ . ......... ... $600.00 

CounterfTimer, TM5000 series 
TEK DC503A 125 MHz Universal 

Counter/Timer, TM500 series 
............. ..... ..... .......... $450.00 

FREQUENCY COUNTERS 
EIP 575 18 GHz Source locking Counter, GPIB 
EIP 590-opt.92WR19 Mixer Kit, ...... .. ..................... . 

40-60 GHz, for EIP option 06 counters 
FLUKE 7220A-opt.111 1.3 GHz .......................... . 

Communications Counter, TCXO option 

$3,250.00 
.......... $875.00 

......... . $650.00 

HP 5340A-001,011 18 GHz Frequency ................... ..... ..... ....... . ... $1,900.00 
Counter, OCXO reference, HPIB 

HP 5340A-005,011 23 GHz Frequency Counter, HPltl . . $2,000.00 
HP 5342A 18 GHz Frequency Counter .. ..... .. ....... .. ..... . .. .. ........ .... . $2,400.00 
HP 5342A-003,01118 GHz Freq.Counter, .. ... ......... . .................... $2,750.00 

+22 dBm,20 dBm dynamic range,HPIB 
HP 5342A-01,04,05, 11 24 GHz Frequency .. ... . 

Counter, OCXO, DAC, and HPIB 
HP 5345A/5355A/5356B 26.5 GHz ... 

CW/Pulse Frequency Counter 
HP 5382A 225 MHz Frequency Counter 

STANDARDS 

............. ... .. $3,900.00 

............ $4,000.00 

. $200.00 

AUSTRON 1250A Crystal Frequency Standard, .... . ... ... ...................... $600.00 
0.1/ 1.0/ 5.0 MHz 

HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz .. $750.00 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS 

AUDIO & BASEBAND 

SPECTRUM ANALyzERS 
HP 8556A LF Section, 20 Hz-300 kHz ... ..................... . 
TEK 7L5-opl.025/L3-1 Spectrum Analyzer, ...... . 

20 Hz-5 MHz, 75 / 600 I 1 M ohms 

DISTORTION ANALyzERS 

...... . $450.00 

... $2,250.00 

HP 334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling ........ $550.00 
HP 339A Distortion Analyzer, bu~t~n low distortion osc . .................. $2,200.00 

RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700V, 10 Hz-20 MHz ....... $700.00 
FLUKE 8921A True RMS Voltmeter, 180 uV-700V, 2 Hz-2 MHz ........... $700.00 

OSCILLATORS 
HP 204C Oscillator, 5 Hz-1 .2 MHz, 5VRMS ............... ....... ... . $150.00 
HP 2040 Oscillator, 5 Hz-1.2 MHz, 5 VRMS, .... .. $200.00 

80 dB step attenuator 
HP 209A Sine/Square Wave Generator, ............... ... ...................... ...... $225.00 

4 Hz-2 MHz, 5 VRMS max. 
HP 239A Low Distortion Oscillator, 10 Hz-100 kHz ... . .. .......... .. .. ......... $450.00 
HP 652A Test Oscillator, 10 Hz-10 MHz ........................ : ..... $300.00 
TEK SG502 Sine/Square Osc., .. ... .... .. .. . .... .... .. . ..... ............ $200.00 

5 Hz-500 kHz, 70 dB step atten .,TM500 

MISCELLANEOUS 
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display ............. $900.00 
HP 4437A Step Attenuator, 0-119.9 dB, ............... ............... ........... .. .. . $200.00 

OC-1MHz,600 ohms unbal. 
KROHN-HITE 3103 High/Low Pass ..................... .. .... . .. .... .... ... .. $500.00 

Filter, 10 Hz-3 MHz, 24 dB/octave 
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 
KROHN-HITE 3750 LP/HP/BP/BR Filter, ... ........... ...... .... ........... .... ...... $700.00 

0.02 Hz-20 kHz, 6/12118/24 dB/oct. 
ROCKLAND 852 Dual Highpass/Lowpass ... ....... ...... . .......... $1,000.00 

F~ter, 0. 1 Hz-111 kHz 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .......... $475.00 

RF & MICROWAVE 

SPECTRUM ANALyzERS 
HP 11517A/18A/19A/20A Mixer, ............................... . ........... $675.00 

12.4-40 GHz, w/adapters, for 8555A, 8565A, etc. 
HP 11970AWR28 Harmonic Mixer, 26.5-40 GHz ....... .. .. .... ... . ........ $1,100.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz ............. . ... $1,400.00 
HP 11970UWR19 Harmonic Mixer, 40-60 GHz ................. . ....... $1,400.00 
HP 11971A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 8569B . . .. $1,100.00 
HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 8569B ...... .. $1,100.00 
HP 8406A Comb Generator, 1110/100 MHz increments, to 5 GHz . . ... $450.00 
HP 8444A-059 Tracking Generator, ... ......... ................. ........ . ....... $1,500.00 

O.S-1500 MHz, for 8554,8568,etc. 
HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A .. . 
HP 8557A/182T Spectrum Analyzer, ............ ........ .... . 

0.01-350 kHz, 1 kHz res., w/display 

.... . $650.00 
$1,650.00 

HP 8565A-100 Spectrum Analyzer, 0.01-22 GHz, .... ................ .... ... $5,500.00 
100 Hz min. res. BW 

TEK 7L13/7633 Spectrum Analyzer,1 kHz-1 .8 GHz, . $2,250.00 
30 Hz min.res.,w/frame 

TEK TR502 Tracking Generator, 0.1-1800 MHz, for 7L 12/13114 ....... $1,250.00 
TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/516 .......... $1,375.00 

NETWORKANALyzeRs 
HP 11589A Bias Network, 0.1-3.0 GHz, N(f/f) ..... ...... ................. ... .... .. $350.00 
HP. 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 .... ... . . . ........ .... . $450.00 
HP 116658 Modulator, 0.15-18.0 GHz, for use with 87551617 ...... . $375.00 
HP 11666A Renectometer Bridge, 0.04-18 GHz, for 8755/8756 ... ... $1,200.00 
HP 850500 APC7 Calibration Kit, for 8510 series ............... . .. ... $1,100.00 
HP 8505A-00518503A Network An ., ......... ..... .................................. $5,000.00 

O.S-1300 MHz, w/S-Parameter & phase lock 
HP 8755C/(3)11664A/182T Scalar Network ................................... $1,750.00 

An . w/3 detectors, 10 MHz-18 GHz & frame 
HP 8756A/(3)11664A Scalar Network .............. ...... ...... . . ............ $3,750.00 

Analyzer, w/(3) detectors, 0.01-18 GHz 
NAROA. 7000A/7202/7206 Microwave .. .... ........... ............................ $1,950.00 

Multimeter System: scalar analysis 0.1-18 GHz 
WAVETEK 1038014A/H12/V13x2 Scalar ....................................... $2,200.00 

Network An ,w/(3)15882 WR28 detectors,26.5-40 GHz 

SIGNAL GENERATORS 
FLUKE 6060A/AN Synthesized Signal Gen., ..... .. ...... .... ... ........ .. .. ... $2,000.00 

10 kHz-520 MHz, 10 Hz res,GPIB 
GIGATRONICS 600/10-18 Synthesized .......... .. ................................ $2,600.00 

Source, 10-18 GHz, 1 MHz res., GPIB 
GIGATRONICS 605/10-18 Synthesized· ...................... ......... ............ $3,000.00 

Source, 10-18 GHz, 1 kHz res., GPIB 
GIGATRONICS 875150 Levelled Multiplier, ................. $3,500.00 

x4, 50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875186 Levelled Multip~er, .............. . ... $7,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS910/12-18,opt6,14,16 .... ................... $3,500.00 

Synthesized Source/Sweeper, 12-18 GHz, 1 Hz res., OCXO 
HP 85100V Frequency Mutt., .. .......... ... ................ ...... .. .... ... ... .. .... .... $4,250.00 

10-15 GHz in/ 50-75 GHz out >O dBm 
HP 8616A Signal Generator, 1.8-4.5 GHz .......... ................. . .... .. $450.00 
HP 86408-001,002,003 Signal Gen.,.... ... .... ...... ......... ... ... .... . ..... .. $2,500.00 

O.S-1024 MHz, AM, FM, var. audio osc. 
HP 8654A Signal Generator, .............. ... .. .. ....... . ...... $550.00 

10-520 MHz, ca~brated AM & uncal. FM 
HP 8656A Signal Generator, 0.1-990 MHz, ..... . $2,900.00 

100 Hz res, AM, FM, HPIB 
HP 8660C/86602B/86632A Synthesized . .... ... .... ... ... . . .... ......... .. $2, 750.00 

Signal Gen., 1-1300 MHz, 1 Hz res., AM, FM 

HP 86600/86603A/86632B Synthesized Signal . 
Generator, 1-2600 MHz 

HP 8671A-005 Synthesized CW Generator, .......... ... .. ...... . 
2.0-6.2 GHz, 1 kHz res., HPIB 

SWEEP GENERATORS 
HP 11869A P1ug-in Adapter ............. . ........................ . 
HP 8350A/86290B-H08 Programmable .. . 

Sweep System, 2.0-22.0 GHz, +4 dBm M 'd 
HP 8600A Digital Marker, for HP 8601A 

.. $7,000.00 

$6,000.00 

. ... $450.00 
$5,500.00 

.. .. .. ... ... $400.00 
HP 8601 A Generator/Sweeper, .......... . ............................... ........ $400.00 

0.1-110 MHz, +20 dBm levelled 
HP 8620C Sweep Oscillator Frame .... ... . ........... $550.00 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ..... $675.00 
HP 86222B-002 RF P1ug-in, 10-2400 MHz, .... .............. .. ................. $1,750.00 

+10 dBm leveHed, step alien . 
HP 86230B RF P1ug-in, 1.8-4.2 GHz, +10 dBm unlevelled .................. $675.00 
HP 86240A RF P1ug-in, 2.0-8.4 GHz, +16 dBm levelled .................. $1,000.00 
HP 86240A-002 RF P1ug-in, 2.0-8 .4 GHz, ..... $1,200.00 

+14 dBm lv1d., 70 dB step att. 
HP 86241A-001 RF Plug~n . 3.2-6.5 GHz, +8 dBm levelled ................. $500.00 
HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled ........ $500.00 
HP 86245A RF P1ug-in, 5.9-12.4 GHz, +16 dBm levelled ................. $1 ,100.00 
HP 86250D RF P1ug-in, 8.0-12.4 GHz, +10 dBm levelled ....... ... ... ....... . $675.00 
HP 86260A RF P1ug-in, 12.0-18.0 GHz, +10 dBm unlevelled ............. $800.00 
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelled ....... $800.00 
HP 86290A RF P1ug-in, 2.0-18.0 GHz, +7 dBm levelled ..... $1,750.00 
HP 86290B RF P1ug-in, 2.0-18.6 GHz, +10 dBm levelled ... .............. $2,250.00 
HP 86290C RF P1ug-in, 2.0-18.6 GHz, +13 dBm levelled .......... ....... $2,500.00 
WAVETEK 962 Sweep Generator, .......... .......................................... $2,000.00 

1.0-4.0 GHz, markers, +12 dBm unlvld. 

POWER METERS 
ANRITSU MP.a 1B/ML.a3A Power Meter, ........................................ $2,500.00 

75-110 GHz (WR10), -20 to +20 dBm 
ANRITSU MP.a2B/ML.,'!3A Power Meter, .. ......... . ............ $3,250.00 

90-140 GHz (WR8), -20 to +20 dBm 
BOONTON 42B/41-4B Analog Power Meter, .. . ........ .... .... $375.00 

with 1 MHz-12 GHz sensor 
BOONTON 42B/41-4E Analog Power Meter, .. . ... $500.00 

with 1 MHz-18 GHz sensor 
GENERAL MICROWAVE 476/4240A Power ......... .. . $375.00 

Meler & Sensor, 0.01-18 GHz, -35 to +10 d·Bm 
HP 432A/4 78A Power Meter, .. .... .. . ... . ... ... ... . ... .... . ........ ........ .. .. .. . $375.00 

10 MHz-10 GHz, -20 to +10 dBm f.s. 
HP 432A/8478B Power Meter, ....... .... ... .. ..... ........... .... .. ..... ............ .. ..... $500.00 

10 MHz-18 GHz, -20 to +10 dBm f.s . 
HP 432C Autoranging Digital Power Meter, .. . ................... $425.00 

10 uW-10 mWf.s. 
HP 435A/8481A Power Meter,...................................... . $1 ,000.00 

10 MHz-18 GHz, -30 to +20 dBm 
HP 435A/8482A Power Meter, .. . ... $1,000.00 

100 kHz-4 .2 GHz, -30 to +20 dBm 
HP 435A/8482H Power Meter, ....... .. $1,1s0.00 

0.1-4200 MHz, -15 to +34 dBm 
HP K48!lA WR42 Thermistor Mount, ...................... . ........ $350.00 

18.0-26.5 GHz, for 432 series 
HP 08486A Power Sensor, .. ..... .......... .............. ... $1,500.00 

33.0-50.0 GHz, WR22, for4351617/8 
HP R486A WR28 Thermistor .. ... . .. .. $350.00 

Mount, 26.S.40.0 GHz, for 432 series 

RF MILLIVOLTMETERS 
RACAL 9303 TRMS level Meter, ... . .............................................. $875.00 

10 kHz-2 GHz, -77 lo +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
BOONTON 82AD FM/AM Modulation Meter, 10-1200 MHz ................ $800.00 
HP 8447 A-001 Dual Amplifier, 0 .1-400 MHz .. .. .. .......... ........ . .. .... $450.00 
HP 8901A-002,010 Modulation Analyzer, ............................ $5,500.00 

150 kHz-1300 MHz, OCXO, int. cal. 
M.P.O. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts ..... $800.00 
M.P.O. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3Watts ............... $800.00 
MARCONI TF2304 AM/FM Modulation ....................................... ......... $500.00 

Meler, 18-1000 MHz, FM dev.1.S-150 kHz 
MICROWAVE SEMI.CORP. MC5112 ... . ..... ... .................. . ......... $325.00 

Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m), +28 VOC 

COAXIAL & WAVEGUIDE 
AMERICAN NUCLEONICS AM-432 ....... ... ... ........ ... ... .. ............... .. ......... $95.00 

Cav~y Backed Spiral Antenna,LHC, 2-18 GHz,TNC(f) •NEW 
CONTINENTAL MW.&TOOL PLPT42 ................ . .......... .. $125.00 

WR42 Low Power Termination, 18-26.5 GHz, 1 Watt 
FXR/MICROLAB S3-02N Triple Stub Tuner, .. ... .......... $90.00 

200-1000MHz, 100Wattsmax., N(m/f) 
GR 874-LTL Constant Impedance ... ........... ...... ................... ...... .. ........ . $450.00 

Trombone Line , 0-44 cm, DC-2 GHz 
GR 900-0 GR900 14mm lnterseries Adapters ... ... ............ ..... ............. . $125.00 
HP 116910 Directional Coupler, 22 dB, 2-18 GHz .... ......... .... ........... ... $450.00 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz .. .. ................. .. $800.00 
HP 33330B Crystal Detector, ...... .............................. ......... ................... $135.00 

0.01 -18 GHz, neg. pol., SMA(m)/SMC(f) 
HP 77 4D Dual Directional Coupler, 20 dB, 200-500 MHz ..................... $275.00 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz ....... .......... .. $275.00 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4 .1 GHz ... .................. .. $275.00 
HP 7780 Dual Dir.Coupler, 20 dB, 100-2000 MHz, N(m/f/f/f) .............. .. $550.00 
HP 778[}.011 Dual Dir.Coupler, 20 dB, ..... ............. ............................... $400.00 

100-2000 MHz, APC7/N(f/f/f) 
HP 84708-012 Crystal Detector, 10 MHz-18 GHz, neg. pol. , N(m) ....... $250.00 
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz ...... ......... .. $350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ... .... .... .... .... ." ....... .. $500.00 
HP K752 A/CID WR42 Directional Couplers, ...... .. ..................... ........... $450.00 

3110/20 dB, 18.0-26.5 GHz 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz ............................ $275.00 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ......... .. .. ............. ... ...... $425.00 
HP 07520 WR22 Directional Coupler, 20 dB, 33-50 GHz .................... $650.00 
HP R375A WR28 Variable Attenuator, 0-20 dB, 26.5-40 GHz .............. $375.00 

Write In 38 on Reader Service Card. 

HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz .................. $400.00 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz ............................ $500.00 
HP R914B WR28 Moving Load , 26.5-40 GHz ................... .... . .. $300.00 
HP X913AWR90 High Power Load, 500Watts, 8.2-12.4 GHz . . ... $150.00 
HUGHES 45111H-2000WR28 Isolator, 25 dB, 26.S.40 GHz ............. . $450.00 
HUGHES 45113H-1000WR19 Isolator, 25 dB, 40-60 GHz ................ . $650.00 
HUGHES 45514H-1001 WR15 Stepper ... ........... ... ... ....... .. .... ... . ..... $1,675.00 

Motor Driven 4-Port Sw~ch. with driver 
HUGHES 45521H-2000 WR28 Manual 4-Position Switch ... .... .. .. .... ... . $750.00 
HUGHES 45713H-1000 WR19 Frequency Meter, 40-60 GHz..... .. .. $900.00 
HUGHES 47316H-1111 WR10 Tunea~e .......... .... . . ... .... $750.00 

Detector, 75-110 GHz, positive polarity 
HUGHES 47323H-1211 WR19 Flat Broadband ... ... ........................... $650.00 

Detector, negative, 40-60 GHz 
HUGHES 47974H-1000 WR15 SPST PIN ... .. .. ................... . 

Switch, 250 MHz speed, 60-62 GHz response 
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, SMA(f) 
M/A-COM 3-19-300/10WR19 .. . 

Directional Coupler, 1 O dB, 40-60 GHz 
MINI-CIRCUITS ZFOC-20-4 Directional Coupler, ..... 

19.5 dB, 1-1000 MHz, SMA(f) 

...... $375.00 

. $200.00 
. ... .. $450.00 

.... $25.00 

NARDA 25171 Level Set Attenuator, 0-17 dB, 2.a GHz, SMA(f) .......... $100.00 
NARDA26298 20 dB Attenuator, 150Watts, DC-1 GHz, N(f/f) ............ $200.00 
NARDA 3000-SERIES Directional Couplers .... . ...... ........ ... .. .. .. $150.00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ......... .......... . ..... $300.00 
NARDA 3090-SERIES Precision High Directivity Couplers ....... $225.00 
NAROA 368NM Coaxial High Power Load, .. ..... .. ... ..... . ...... $400.00 

500Watts, 2.0-12.4 GHz, N(m) 
NARDA 369BNF High Power Termination, ....... .... ....................... .. $325.00 

175Watts, 0.7-18 GHz, N(f) 
NARDA 3753B Coaxial Phase Shifter, ... .. ..... .... .. .... ............... . .... $1,250.00 

0-60 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers . . ......... $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, . . .. $225.00 

2-18 GHz, SMA(f/f/f) 
NARDA 4246B-20 Directional Coupler, ... ............... $100.00 

20 dB, 6-18 GHz, SMA(f) 
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm ........................ $175.00 
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f) ........... $135.00 
NARDA 5070-SERIES Precision Reflectometer Couplers ................... $300.00 
NAROA 765-20 20 dB Attenuator, 50 Watts. DC-5 GHz, N(m/f) ... ......... $135.00 
NAROA 766-10 10 dB Attenuator, 20 Watts, DC-4 GHz, N(m/f) ........ .... $100.00 
NARDA 768-20 20 dB Attenuator, 20Watts, DC-11 GHz, N(m/f) ........ .. $125.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ............. .... $375.00 
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz .. ........ $250.00 
SIERRA 662A-20 20 dB Attenuator, 100 Watts, N(f/f) ................ .......... . $150.00 
SONOMA SCIENTIFIC 21A3 WR42 ................... .. ... .... ....... .. ... ............ . $125.00 

Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS 00-1 WR22 Flat Broadband Detector, 33-50 GHz .... .. $550.00 
TELONIC TIF-2250-5-5EE Tuneable ................ ........ ...... ......... .. ... .. ... .. $350.00 

Bandpass Filter, 1.5-3.0 GHz, 5% 3 dB BW, N(f) 
TRG V510WR15 Precision Rotary .... .. ....... .. 

Vane Allen ., 0-50 dB, 50-75 GHz 
TRG V551 WR1 5 Frequency Meter, 50-75 GHz 
TRG V559-10WR15 Directional Coupler, 10 dB, 50-75 GHz. 
TRG W510 WR10 Precision Rotary Vane Allen ., .... .......... ... . . 

0-50 dB, 75-110 GHz 

..... $1,000.00 

.......... $600.00 
.... $400.00 
$1,000.00 

TRG W559-10WR10 Directional Coupler, 10 dB, 75-110 GHz ........... $475.00 
WAVELINE 822 WR42 Precision Rotary ... ..... $1,250.00 

Vane Atten ., 0-50 dB, 18-26.5 GHz 
WAVELINE 898-DR WR42 Frequency Meter, ... ...... ........... .. . 

18.0-26.5 GHz 
WEINSCHEL 1515 Power Divider, 2-Way, 

DC-18 GHz, SMA(m/f/f) 

.... $350.00 

... $125.00 

WEINSCHEL 49-6-34 6 dB Attenuator, ........ ..... ......... .... .. ... ..... .. .... . $250.00 
150Watts, DC-8 GHz, N(f/m) 

WILTRON 26N50 Precision Termination, N(m), DC-18 GHz.. . .... ..... $250.00 
WILTRON 60N50-opt.1 SWR Bridge, ..... ...... ... ...... .. ....... ...... . ... ...... $500.00 

S-2000 MHz, 46 dB directivity, N(m/f/f) 
WILTRON 87ASO VSWR Bridge, . ...... ... $600.00 

2-18 GHz, 35 dB dir., APC7 test port 

LOGIC 
FLUKE 9000A-series Microprocessor Pods: ....... .. ... $375.00 

6800; 6809; 8080; 8085; Z80 
HP 5005A Signature Multimeter .................................................. ... .. $350.00 
HP 8170A-002 Logic Pattern Generator, . ................. ...... . .... $1,200.00 

2 MB/s, address driver option 
TEK 1240 Logic Analyzer, w/(36) 50 MHz channels ....... .... ... $1,500.00 
HP 3787B-001 Digital Data Test Set, . .... .... ........... .... ..... .. . ...... $2,750.00 

T1/DDS/56kB/Packet, DS1 jitter 

COMMUNICATIONS 
HP 59401A HPIB Bus Analyzer ... .... ...... ..... .............. .. .. .................... .. $700.00 
TEK 1411R-opt.04 PAL Test Gen. w/ 
SPG12,TSG11 ,TSP11,TSG13,TSG15,TSG16 ............ .... .. .. ...... .. .... $2,750.00 
TEK 147A NTSC Test Signal Generator, ..... ... ................. . ...... .... ..... $800.00 

with noise test signal 
TEK 1750 NTSC Waveform /Vector Monitor ................ .... ... ..... $2,750.00 
TEK 520A NTSC Vectorscope .... ....................... . ...... $1,200.00 

MISCELLANEOUS 
P.A.R. 5205-94 ,95,96,98 Lock-In Amp, .................. .. .... ...................... $2,750.00 

20 Hz-20 kHz, int osc., tin/log, GPIB 
P.A.R. 5206 Twe>-Phase Lock-In Amplifier, 2 Hz-200 kHz .......... ...... .. $2,500.00 
P.A.R. 5208-92,94,97,98 Two Phase Lock-In Amp. , ................. .... ..... $3,250.00 

5 Hz-20 kHz or 200 kHz, GPIB 
TEK TM5006 5000-series 6-slot Programmable ... ........... ........ ............. $600.00 

Power Module 
TEK TM503 500-series 3-slot Power Module .... .... ... .... ................... ..... $175.00 
TEK TM504 500-series 4-slot Power Module .............. .............. .......... .. $175.00 
TEK TM506 500-series 6-slot Power Module .......... ... .. ............... .... ... ... $250.00 
TEKTM515 500-series S.slotTraveller Power Module ........ ... ............... $275.00 
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90 DAY WARRANTY PARTS AND LABOR 
10 DAY INSPECTION PERIOD 

WE BUY AND SELL 
HEWLETT PACKARD 

1833A, 3.3 Ft HPIBCable ................................ .. .............. $2S 
l l 970A, WR28 Harmonic Mixer, 26.5-40 GHz .......... $9SO 
1609SA, Probe Fixture (used on 41 92A) ..................... $27S 
1740A, 100 MHz Scope .................................................. $37S 
200CD, 5 Hz lo 600 KHz Oscillator ............................. $100 
200SR, S Hz to 600 KHz Oscillator . ............................. $100 
209A, Sine/Square Wave Oscillator, 4 Hz-2 MHz ... ... $200 
33 I OA, S MHz Function Generator. ....................... ..... $2SO 
33 JOB, 5 MHz Function Generator .............................. $275 
3311A, Function Generator, .OJ Hz-I MHz ................ $22S 
33 14A, Multi-Waveform Generator, HPIB ............... $297S 
3400A, RMS Voltmeter, 1 OHz-1 OM Hz ........................ $I 7S 
34SSA, 6.S Digit Multimeter ...... ............... ...... .............. $400 
346SA, 4.S Digit Multimeter ......................................... $17S 
3466A, 4.S Digit Multimeter ......................................... $200 
3468A, S.S Digit Multimeter ......................................... $27S 
3497 A, Data Aquisition/Control Unit .......................... $6SO 
355C, Step Attenuator, DC-I GHz ............................... $27S 
3582A, Spectrum Analyzer, .02 Hz-2S.S KHz, Cal'd $2SOO 
3764Nopt I, Dig. Transmission Analyzer, HP Cal' d ..... $7SOO 
432N478A, Power Meter, 10 MHz-10 GHz ................ $300 
4342A Q-Meter ............... .............................................. $2000 
43SN848 I A, Power Meter, ........................................... $800 

10 MHz - 18 GHz, -30 to +20 dBm 
435N848 1H, Power Meter, ........................................... $900 

JO MHz- 18 GHz, -10 to +3S dBm 
435A/8483A, Power Meter, 75 ohm ............................. $800 

JOO KHz - 2 GHz, -30 to +20 dBm 
43SN8484A, Power Meter, ........................................... $800 

10 MHz - 18 GHz, -70 to -20 dBm 
4437 A, Step Attenuator, DC- I GHz, 600 ohm ........... $200 
S006A, Signature Analyzer ........................................... $4SO 
S300A w/S302A, SO MHz Counter ... ............. ............... $ISO 
5300A w/5303A, 500 MHz Counter .... ......................... $300 
5300A w/S303B, 52S MHz Counter ............................. $32S 
5300A w/ 5304A JO MHz Timer/Counter .................. $12S 
5300A w/S308A 7SMHz Counter ................... .. .......... $17S 
5314A, 100 MHz Counter .............. ........................... ... $200 
5328, 100 MHz Counter ............. .................................. $2SO 
S383A, SOO MHz Counter ............................................ $300 
6012A, Autoranging Pwr. Sup ................................... $1100 

0- 60V, 0- SOA, 1000 Watt 
6024, Autoranging Pwr Sup, 0-60V /0-1 OA, 200W ..... $7SO 
6102A, Pwr. Sup., 0-40V at 0.SA ................ ....... .. .. .. ..... $ISO 
6112A, Precision Pwr Sup, 0-40V/.SA ......................... $375 
61I4A, Precision Pwr. Sup., 20V at 2A, 20-40V al I A ..... SSSO 
6200B, Pwr Sup, 0-40V/.7SA, 0-20V/l.SA ..... .............. $225 
6201B, Pwr Sup, 0-20V at I.SA ......................... ........... $17S 
6202B, (Har), Pwr. Sup., 0-40V at 0.75A .................... $175 
620SC, Dual Pwr Sup, 0-40V/.3A, 0-20V/.6A ............. $275 
6214C, Pwr Sup, 0-lOV/0-IA ............. .. .............. .. .... ..... $100 
62S3A, Dual Pwr Sup, 0-20V, 3A ................................. $SOO 
62SSA, Dual Pwr Sup, 0-40V/1.SA ............................... $SOO 
6384A, (Har), Pwr. Sup., 4-S.SV al 8A ........................ $ISO 
6448B, Pwr Sup, 0-600V, I.SA ..................................... $72S 
6824A, Pwr. Sup./ Amplifier. . ................................ $3SO 

+/-SOY, +/-IA, 20 dB gain, DC-10 KHz 
7090A, Measurement Plotting Sys ............................ $1800 
739AR, Voltmeter Calibrator ....................................... $2SO 
75SOB, 8-Pen Vector Plotter ........................................ $1600 
779D, Directional Coupler, 1.7-12.4 GHz .................... $200 
8007B, 100 MHz Pulse Generator ................................ $SSO 
80 1 I A, 20 MHz Pulse Generator ......... .......... ............... $32S 
8082A, Pulse Gen., 2SO MHz .. .................................... $12SO 
8496B, 110 dB Step Attenuator, DC- 18 GHz ............. $650 
86601A, RF Plug-In, .01- 11 0 MHz ............................... $2SO 
86602A, RF Plug-In, 1-1300 MHz ........................ ........ $SOO 
866318, Aux Section (AM) .... ...................................... $125 
X382A, Var Atten, 0-SO dB, 8.2 GHz-12.4 GHz ......... $2SO 
X486A, Therm Mount, 8.2 GHz-I 2.4 GHz ................. $200 
X88SA, Phase Shifter, 8.2 GHz- 12.4 GHz ................... $47S 

TEKTRONIX 
442, 35 MHz Dual Trace Oscilloscope ........................ $300 
465, 100 MHz Dual Trace Osci lloscope ....................... $4SO 
466, 100 MHz Dual Trace Storage Oscilloscope ......... $600 
475, 200 MHz Dual Trace Oscilloscope ..... . ....... $6SO 
576, Curve Tracer ........................................................ $2000 
7104, I GHz O'Scope frame ......... ........................ ...... $2000 
7104, I GHzO'Scopew/(2)7A29, 7B IO, 7B l5 ........ $3000 
7613, JOO MHz Storage O'Scope w/ (2) 7A26, 7B53 .. $600 
7633, 100 MHz Storage O'Scope w/ (2) 7A26, 7BS3 ............. $650 
7704A, 200 MHz O'Scope w/ (2) 7A26, 7B70 ............. $750 
7834, 400 MHz Storage Oscilloscope ......................... $1000 

w/7 A24, 7 A26, 7B80, 7B8S 
7903, SOO MHz O'Scope w/ 7A24, 7A l9, 7B92A ....... $11 00 
7904, SOO MHz O'Scope w/7A24, 7A l9, 7B92A ....... $1 JOO 
7A l3, 105 MHz Diffe renti al Comparitor .................... $250 
7A l8, 75 MHz Dual Trace Amplifier ............................. $75 
7A22, I MHz High CM RR Differential Amplifier ..... $250 
7A26, 200 MHz Dual Trace Ampli fier ......................... $125 
7BSOA, ISO MHz Time Base ......................................... $12S 
7BS3A, JOO MHz Dual Time Base ......... ........... ... ......... $125 
7B70, 200 MHz Time Base .... .................... ................... $125 
7B7 1, 200 MHz Delaying Time Base ........................... $150 

7B80, 400 MHz Delaying Time Base ........... ..... ........... $12S 
7B8S, 400 MHz Delta Delaying Time Base ....... .......... $ISO 
7B92A, SOO MHz Dual Time Base ................................ $2SO 
7CT JN, Curve Tracer Plug-In ..... . ................ $3SO 
7Dll, Digital Delay.............................. . ............... $100 
7Ll2, 3 MHz Spectrum Analyzer Plug-In .................. $8SO 
7SJ4, I GHz Dual Trace Delayed Sweep Sampler ..... $600 
AFGSJO I, Prog Arb Fune Gen ............ ....................... $12SO 
AMSOJ, Operational Ampl ifier Plug-In ...................... $ISO 
AM503, Current Probe Amplifier w/ A6302 Probe ... $675 
DC5009, 135 MHz Universal Timer/Counter ... ......... . $500 
DCS03A, 12S MHz Universal Timer/Counter ............ $37S 
DC504 Counter, 100 MHz Timer/Counter ................. $100 
DMSOIA, 4.5 Digit Multimeter .................................... $22S 
FG50 10, Prog. 20 MHz Function Generator ............ $1000 
FGS04, 40MHz Function Generator ........................... $7SO 
P6201, 900 MHz IX/JOX/ IOOX FET Probe ................. $4SO 
P6202, 500 MHz IOX FET Probe ................................. $2SO 
PGS02, 2SO MHz Pulse Generator, TMSOO series ..... ... $600 
PSSO I 0, Prog Tripp le Pwr Sup, TM5000 series ......... $67S 
PSS03A, Tripple Pwr Sup, (2) 0-20/lA, SV/IA ........... $17S 
SGSOS, Ultra-Low Dist. Oscillator, 10 Hz-100 KHz .. $67S 
T922R, IS MHz O'Scope .............................................. $2SO 
TMS006, 6-slot Programmable Power Module .......... $500 
TM506, 6-slot Power Module ....................................... $175 

MISCELLANEOUS 
Ai ltech 75, Precision Automatic Noise Figure Ind ..... $750 
Ailtech 7615, Noise Generator, IOMHz-1.5 GHz ....... $225 
Biomation K-102D, Logic Analyzer w/ probes ........... $550 
Calif. Inst. JO JTC, Pwr. Source .................................... $800 

0-130VAC, 45Hz-5KHz, JOO Watt 
Calif. Inst. 35 1TC w/ 815T, Pwr. Source ................. $1350 

0-130VAC, 400Hz, 350 Watt 
Calif. Insl. 35 1TC w/ 850T, Pwr. Source ... .. ............ $1700 

0-130VAC, 45Hz-5KHz, 350 Watt 
Caber LMA-1-90, Amplifier, 30 dB, I - 2 GHz, I W ....... $700 
David Clark H33 I 3, Headsets (new) w/ moulhcup ...... $85 
DDC HSR-203, Synchro/Resolver Angle Indicator ... $600 
Dranetz 606, Line Alalyzer .................. . ............ $625 
EMI SCR500-10-1110, Pwr. Sup., 0-500V@ JOA .... $1200 
EM! TCR60S30, Pwr Sup, 0-60V/0-30A .................... $650 
Fluke 1900A, Counter ................................................... $100 
Fluke I 91 OA, Counter .................. .. ............... ................ $I 00 
Fluke 8050A, 3.5 Digit Multimeter ................................ $50 
Fluke 8520A, 5.5 Digit Multimeter .............................. $300 
Fluke 8860A, 3.5 Digit Multimeter .. .............................. $50 
GenRad I 432C, 3-Decade Resistor, 0-1I,I00 ohms ...... $75 
GenRad 1454-AH 4-Decade Voltage Divider ............. $450 
GenRad 1482-E, Standard Inductor, 1 mH ................ $250 
Ge nRad 1482-L, Standard Inductor, 100 mH ............ $250 
GenRad 1482-P, Standard Inductor, 1 Henry ............ $250 
GenRad 219M, Decade Capacitor ................................. $75 
Gigatronics 900/2-8, Sweep/Sig. Gen ....................... .. $3200 

2 - 8 GHz, opt 026 GPIB 
Heise 710A, Digital Pressure Gauge, 0 to 10 PSI ........ $400 
Heise 710A, Digital Pressure Gauge, 0 to 30 PSI ........ $400 
Heise 710B, Digital Pressure Gauge, 0 to JOO PSI ...... $675 
Heise 7 I I B, Digital Pressure Gauge, 0 to 30 PSI ......... $675 
Hickok 539B, Tube Tester............ . .......... .. .. . $275 
Keithley 480 Picoammeter ............................................. $550 
Kei thley 617, Programmable Electrometer ............... $2700 

Man ufacturers Calibration, new 6011 Cable, Manual 
Kontron LA248/8A Logic Analyzer, w/ probes ...... ..... $750 
Krohn-Hi te 3550, LP/HP/BP/BR 48 dB/Octave Filter .... $4SO 
Lambda LB-723-FMOV, Pwr. Sup, 0-36V at I 35A .... $925 
Lambda LH I 22FM, Pwr. Sup., 0-20V at 3.3A ............ $200 
Lambda LQ-521, Pwr. Sup., 0-20V at 3.3A ................. $250 
Narda 3293-2 Directional Coupler, 1.0-12.4 GHz ....... $175 
Narda 86 16 Broadband Isotropic Radiation Moni tor ...... $800 
Reichen 569, Dissecting Microscope, 7X-30X ............. $450 
Sime SS-2X, Electrostatic Locator ... .... ........... .............. $100 
SysDon JO I, Pulse Generator ........................................ $100 
Valhalla 4440, 4-1/2 Digit Voltmeter ............................. $100 
Wavetek I 14, .OJ Hz-1 MHz Function Generator ....... $200 

Voltage Controlled Sweep/ Tri gger 
Wavetek 154, Prog. Waveform Gen., .OOIHz-IOMHz ...... $350 
Wavetek I 66, 50 MHz Pulse/Function Generator ....... $900 
Wavetek I 82A, 4MHz Function Generator ................ $300 
Wavetek 186, 5 MHz Phase Lock Generator ............... $400 
Wavetek 2001 , Sweep Gen., 1-1400 MHz ..................... $750 
Weinschel 434A RF Unit 8 GHz-12GHz ...................... $650 
Weinschel 438A RF Unit .OJ-2GHz ................... $500 
Wiltron 560, Network Analyzer, .OJ lo 18GHz .......... $1500 

560-97N50 SWR Autotester,(2)560-7N50 RF Detectors 

WANTED 
Fluke 5 IOOB Card Extenders, 420323 & 455758 
GenRad pre-1940's Test & Measurement Equipment 
Hewlett Packard Card Extenders 
Tek 7000 Series Plug-In Extenders, 067-0589-00 and 

067-0616-00 
Tek TMSOO Series Plug- In Extenders, 067-0645-02 
Tek 067-0587-02 Signal Standard izer 7000 series Plug-In 
Test Equipment Catalogs, 1980's and earlier 

f / ?J TESTEQUIPMENTPLUS~ E ie0 (520) 575-6967. FAX (520) 575-6936 ~ v1sA 
J ..11111 333 1 W. Bright Terrace, Tucson, AZ 8574 1 
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ID ¥ 
MAESTRO 

REPLACES NOVAVISION 

$199 
NEW 

u 
PANASONIC 
WITH VOLUME 

$99 
NEW 

We stack a full line of cable 
equipment and accessories. 

PLEASE CALL 10:00 AM TO 6:00 PM E.S.T. M·F 

1-800-633-4540 
•For ALL Your Cable Needs • 

SORRY. NO FL BAI ES. 

I TEST EQUIPMENT cont. 

HP 2048 $100; HP 204C, $150; HP 209A, 
$200; HP 651A, $200; HP 6518, $200; HP 
652A, $200; HP 653A, $250; HP 654A, $250. 
Plotters: HP 7475A six-pen RS 232, $150; 
HP 7475A HPl8, $250; HP 7470A, RS232, 
$150; HP 70358, XV $200; HP 7044A, $400; 
HP 7045A, $400; HP 70468, XYY, $600; HP 
7550A graphics plotter, $400; HP 7562A log 
converter, $200; HP 7560A, $150; HP 1725A, 
275MHz scope and DVM, $500; HP 1741A 
100MHz storage scope, $400; HP 302A wave 
ana., $250. A-Comm Electronics, 303-290-
8012. 

DIGITAL STORAGE SCOPES: Phillps 
PM3305 combination 2-channel 35MHz ana­
log scope and 4-channel DSO. Fully calibrat­
ed with 2 new probes & 60-day warranty plus 
copy of owner's manual $795. Call Rubytron 
914-937-6376 for Fax info on this truly versa­
tile scope. 

SPECTRUM ANALYZERS: HP 8555A, 
85528, 141T (.01-18 GHz) $1,600. Tek 
7L5/L3, 20Hz-5MHz $1,400; with tracking 
generator $1 ,900. HP 3580A 5Hz-50KHz, 
1 Hz R8W, adaptive sweep, tracking genera­
tor: $790 (mech), $1,250 (LED). Excellent 
condition , warranty. Pepper Systems, 214-
353-0257. 

SELL: HP 86408, $1 ,500; HP 3580A spec­
trum analyzer, $900 ; HP 71558 chart 
recorder, $250; HP 4288 current meter and 
probe, $300; HP 5328A counter, $250; HP 
53638 time interval probes, $200; HP 537A 
wavemeter, $200; HP 4800A vector Z meter, 
$600; HP 461A amplifier, $100; HP 465A 
amplifier, $80; HP 4943A TIMS, $600; HP 
4944A TIMS, $600; HP 432A power meter 
cable and HP 8478A, $350; HP 59301 A 
ASCII to parallel converter, $100; HP 606A 
signal generator, $300; HP 7562A log con­
verter, $150. A-Comm Electronics 303-290-
8012, FAX 303-290-8133. 

f'it.;.11:Em E.H. Yost & Co. -YOUR SOURCE FOR-ir;.1i·ea 
I * BATTERIES! * 
'tr AMATEUR I COMMERCIAL I AVIATION RADIO -tr 

'tr LAPTOP COMPUTERS 'tr VIDEO CAMCORDERS -tr * CELLULAR & CORDLESS TELEPHONES "k 
*SEALED LEAD ACID* PHOTOGRAPHY"k 

*MEDICAL EQUIPMENT* TESTING EQUIPMENT* 
?:.::;·:·:·:·:::·:: .. .-:f;'Cll[D.l[WRltIT..IHllYJIH[D.URJRE"E".'ClfllO:rn..::::-rn:rnr:'.-T~:l 

Phone 16081 831-3443 / Fax 16081 831-1082 
E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 



unday, 8am-2pm 

ar23rd 
REE Admission & Parking 

Shop 1 OO's of Sellers 

in ACP's Giant Parking Lot 
Advanced Computer Products, Inc. 

HP 5340A NIXIE missing some modules as­
is $125; Fluke 6011 A with manual $500; 
Rubidium oscillators and standards, ovenized 
quartZ modules, high stability, several cesium 
frequency standards also available. Inquire! 
Want "dead" cesium and rubidium units any 
condition. Reasonable repairs with free esti· 
mates! Corby Dawson 805· 736-0288. 

POWER METERS WITH SENSOR: Boonton 
42AD $325; Boonton 42BD $400; Boonton 
4200 $600. AST Global Marketing, Meadville, 
PA 16335. Phone: 814-336-2138; Fax: 814· 
337 • 7920; E-Mail: astmrktg@wrench. tool 
city.net 

HP 4815A Z-METERS: Sandford Associates, 
the TOTAL service specialist with the HP 
4815A RF vector impedance meter. Buy, sell, 
and restore, warranted to HP factory specs. 
Former HP factory tech/supv. with expertise, 
parts, tooling, and probe accessories. 
Tel/write: 110 Highview Terr. , Hackettstown, 
NJ 07840, 908-852-7989. E-Mail : 72540. 
1345@compuserve.com 

ililliliilliilll~s6::..9• s99 

WANTED: TEST EQUIPMENT. We pay top 
dollar for late models of used spectrum and 
network analyzers, signal generators, sweep­
ers, scopes, microwave components, wave­
guides, attenuators, couplers, splitters, etc. 
Call, fax, or send your list to: TOM at HTB 
ELECTRONIK, Alter Apeler Weg 5, 27619 
Schiffdorf, Germany. Phone: 01149-4706· 
7044, Fax:01149-4706-7049. 

GENERATORS/OSCILLATORS: Wavetek 
145 $275; Wavetek 270 $400; Tektronix 2901 
$250; Tektronix 184 $50; Ballantine 6110A 
$100; Ballantine 6310A $250; HP 4204A; HP 
8640/001/003 $1,100; HP 86408/323 $650; 
HP 214A $275; HP 3312A $550; Marconi 
TF2015/2 best offer. AST Global Marketing, 
Meadville, PA 16335. Phone: 814-336-2138; 
Fax: 814-337-7920; E-Mail: astmrktg@ 
wrench.toolcity .net 

TEKTRONIX 475 100MHz scope, with cart, 
manuals, probes, viewing hood and cover. 
Like new condition. Recently calibrated. $650 
OBO. 815-961-1519. 

Street Smart Security • 1-800-908-4797 
7147 University Avenue• La Mesa, CA 91941 

Send, Fax or Call Order In · Use Credit Card or Check. Fax (619) 462-0652" 
Write In 214 on Reader Service Card. 

Digital Storage 

Oscilloscopes 
From $189? 

A TC modules connect to your PC printer port and 

transform it into a full-function DSO, spectrum analyzer, 
logger, & DVM. Units DC to 25MHz •..--------. 

' 

. II 0-Scope II 
in DOS 

ATC proudly announces the addition of Pico 

Technology Ltd. products to our product line. 

Pico is based in Britain and offers a variety of 

data logging and virtual instrument modules. 

0-Scope Ip (ST SOKHz) ••••••••••.•.. $189 
800

_
980

_
9806 

0-Scope II (OT SOOKHz) •••••...••••• $349 All" T h l C . 1son ec no ogy orporat1on 
AOC-100 (OT 12bit 50KHz) .••••.•• $449 8343 Carvel, Houston, TX 77036 

AOC-200/20 (OT 10MHz) ••.•. CALL Fax: 713-777-4746 Technical: 713-777-0401 
AOC-200/50 (OT 25MHz) ••••. 
Loggcn l ·22 oh. (8· 16 bit) from $99 

Shlppln& UPS $7.50 &rnd, $11.50 (l day) 

BBS: 7l3-777-47S3 email: atc@acce11comm.net 

http://www.atcweb.com 

The Electronics 
SuperStore 

We offer a complete line of 
Cellular Programming Equipment 

"7 WAY COPY KAT" includes Motorola EE3/9611, 96-G.E. 
Ericsson, Panasonic, Mitsubishi-Diamond Tel 5000 & 25X, IJl!!!t... 
Sony (H333), Audiovox 800, and N.E.C. P7 ~ 

$3000 buys 2 Kats with 2 sets of Cables 

1997 Special Packages For You Guy's On The Go. 

1 ·Moto EE3/9611 ESN clip 
1·951C Moto kopy cat w/4 cables 
1 ·GE Ericsson (95w40) ESN clip 

1-NEC 100 series ESN clip 
Package A • $1500 

1 ·Moto EE3/9611 ESN cl ip 11 ·Moto EE3/9611 ESN clip 
1-GE/Ericsson (95w40) ESN clip Package C • $800 

1 ·NEC 100 series ESN clip Please visit our website at: 
Package B • $1000 http://www. 

NEC ESN Clip • Programs Model #'s 110, 120, 180, 
181 .................. . ..... . .... .. . $500 

NEC ESN Clip • Programs Model #'s P700, P701 , 
P760, P761 . . . . . . ............ .. . . . . .. . $500 

GE, Ericsson ESN clip • Programs Model #'s G.E. 
CT700, CT550,CT750, CT800 
Ericsson Model #'s AH210 AH220, AH235, AH237, 
AH238, AH300,AH310, AH320 ............ $400 

ftlauderdale·online.com/SN/default.html 

• 

C·TEK Cable· Turn OKI 900 or AT&T 
3730 into a cellular monitor ...... $250 

GE Ericsson • Programmable phone, modified 
& complete .... ... . . .... .. . . . . ....... . $600 

OKI 900 • Programmable phone, modified 
& complete ...................... . .. . . $500 
Chip installation only .... .. ...... . ....... $300 
Chip only • . . ... . ..... . ........ . .... .. $175 

* Call for Best Prices on Readers • EE3 Elite & Startac * 
Please call your courteous service representatives for complete details at: 

(954) 974-6161 
S&N Cellular • 934 University Drive • Coral Springs, Florida 33071 

A8REEMEIT ftll l'llllCHASllll llf CEWIUR Pll081W111118 lllFTWAIE Am EQUll'llHT Purchasar agrees not to use said software and equipment for any 
illegal purposes. This includes line fraud, computer fraud , cellular service fraud, and any other fraudulent acts according to all federal and local laws, including 
rules of the FCC title #18, section 1029, and all Florida statutes. All software and equipment is sold only to qual~ ied buyers. All software is sold for educational 
purposes ONLY!!! 
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Serial Communications 
and Protocol Stacks: 

Part 1 
Why ~.ll The :f'ayers 

This ~!licle ,exp~a.{~~ the conc~pt of layereci';f 
protocol stacks anO,provides yo.u· with interrupt 
driven serial communications , ~<?,Utines that you 

Each layer in the protocol stack 
speaks exactly the same language, 
and can only communicate at the 
same layer level. This is sometimes 
called peer-to-peer communication, 
which is represented by the hori­
zontal lines between the layers in 
Figure X. 

mission media. That's the job of the 
lower layers. 

The Application Layer is the 
most abstract, with each underlying 
layer becoming less and less 
abstract and more concerned with 
the actual work of transmitting and 
receiving the file. This is the idea 
behind Client/Server applications. 
The Application Layer on Machine 1 
is the Client. It just wants file infor­
mation, and doesn't care where it 
gets it from. The Server responds to 
the ReadFile(filename) function call 
and provides the file data. 

can f!S~Jn your own applications. ... • 
Pa.rt 2 wll(provJde you with a Data Link Layer 

protocol built f~op. the low-level functions sup­
plied here. The code is writt'i'!using Turbo C, and 
supports transfer speeds·up,to 19.2~ ., 

Serial programming is complex 
and requires knowledge of interrupt 
level programming and your com­
puter's hardware. By using the 
code, examples, and concepts pro­
vided in this article, you will under­
stand the PC's serial port hardware 
and be well on your way to invent­
ing your own communications pro­
focols. 

Protocol Stacks 

Reliable communications proto­
cols are complicated and can be 
difficult to program. In early net­
works, most of the design effort 
went into hardware, and software 

Layer n 
/ 

protocol 

Application Layer ' 
/ ' 
'/ 

interface 

/ 
protocol 

Layer 3 ' 
/' 
'-/ 

interface 

/ 
protocol 

Layer 2 ' 
/' ' 

, / mterface 

/ 
protocol 

Layer 1 ' 

Ill«; / Physical Media 

was thought of as the easy or trivial 
part. Nowadays: hardware is 
(unfairly?) considered the easy ele­
ment and software is definitely the 
complicated part. 

In the early days of computing, 
a lot of smart people spent untold 
hours of frustration trying to get 
computers to communicate reliably. 
Along with the frustration came 
potentially vast rewards. By getting 
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computers to effectively communi­
cate with one another, programmers 
could draw on the unique resources 
and capabilities of the connected 
machines, creating a powerful virtu­
al machine. 

How was all this complexity to 
be managed in order to harness the 
power of a virtual machine? Divide 
the complexity into clear cut layers 
of functionality, starting from the 
most generalized abstraction at the 
top layer and becoming more and 
more specific as the bottom layer is 
approached. 

That's the common sense idea 
behind dividing up computer com­
munications into several layers. A 

Layer 1 on one machine is 
exactly like Layer 1 on another 
machine, Layer 2 is the same as 
Layer 2, and so on. The services 
increase in abstraction from the bot­
tom up, all the way up to the top 
layer. The top layer is usually called 
the Application Layer. Each Layer, 
except for the Application Layer, 
offers clearly defined services to the 
other layers. The Application Layer 
only uses services, since there are 
no more layers above it. The ser­
vices offered to each of the layers 
are made available via Service 
Access Points, or SAPs. 

For example, let's say that with­
in a program you call a function 
named ReadFile(filename) in the 
Application Layer on Machine 1. 
Figure 2 illustrates a simple protocol 
stack used to implement 
ReadFile(filename). 

Assume that the actual file is on 

In our model, we have four lay­
ers. The Application Layer is the 
highest level and does not provide 
any services to other layers. Next is 
the Transport Layer. The Transport 
Layer's responsibility is to provide 
reliable services to the Application 
Layer. It will take the file data, which 
is usually very large, and break it 
into smaller numbered segments to 
prepare it for transmission, as 
shown in Figure 3. 

The Transport Layers on both 
machines understand that the file 
data will be received in enumerated 
segments, then will re-assemble the 
data segments back into a continu­

Machine 1 (Clielll) Machine 2 (Server) 
Layer n 

Application Layer Application Layer / 
protocol 

' ' Application Layer 

ous file, in the proper 
order. The Transport 
Layer must ensure that 
the data is assembled in 
the right order. 

interface / ' 
'-/ 

ReadFile(filename ) 
/ 

File Data 

/ ' interface interface / ' 
'-/ '-/ 

Layer 3 Transport Layer / 
protocol 

' ' Transport Layer 
/ 

· Some of you familiar 
with the OSI and TCP/IP 
stacks may wonder why 
there is no Network Layer 
present. This article 
focuses on single 
machine-to-machine com­
munications. There is no 
network to deal with. 

interface 
,, 
' / /' interface interface 

,, 
' / '/ 

Layer 2 Data Link Layer / 
protocol 

' Data Link Layer 

' 
, 

interface / ' 
'-/ 

,, _ 
interface / ' , , interface ' / 

Layer 1 Physical Layer / 
protocol 

' Physical Layer 

The next layer in our 
model is the Data Link 
Layer. The Data Link 
Layer takes the raw input 
data stream from the 
Physical Layer if receiv­
ing, or takes fragmented 
data from the Transport 
Layer if sending, and 
breaks it up into frames. 

Ill«; .2 

conceptual model of a 
layered protocol stack is shown in 
Figure 1. 

The key to understanding lay­
ered models is understanding the 
difference between a protocol and 
interface. A protocol is an agreed 
method of communication between 
layers. An interface is defined as 
the services available from one 
layer to the next. 

' 
, 

Physical Media 

Machine 2. The Application Layer 
does not know, and does not care 
that the file is physically located on 
another machine. The Application 
Layer expects file data to be 
returned when it calls ReadFile(file­
name), nothing more, nothing less. 
It doesn't care about data packets, 
error checking methods, packet 
retries, or even the physical trans-

Data Link Layer frames typically are 
partitioned into two or three parts. 
The leading part of the frame is the 
header, the middle is the payload 
data, and the trailer is the frame's 
checksum or CRC (Cyclic 
Redundancy Check). The header 
contains different fields such as the 
frame's sequence number, the 
length of the frame, and an 



Application Layer 
1i 

File Data 

A_a ~ 
Transport Layer 

I l I I 2 I 
I 3 I I 4 I 
I 5 I I 6 I ---

acknowledgement byte. The frame's 
integrity is checked using check­
sums, parity calculations, or CRCs. 
These values are usually one or 
two bytes and are placed in the 
trailer. A generic frame is shown in 
Figure 4. 

(The Data Link Layer frames 
developed in Part 2 of this article 
will be based on these three seg­
ments.) 

Going back to the protocol 
stack, the Transport Layer data 
chunks are passed to the Data Link 
Layer. The Data Link Layer encap­
sulates the data within a header 
and trailer, as shown in Figure 5. 
The data is now ready to be passed 
to the Physical Layer and sent 
across the transmission media. 

As you can see, the functionali­
ty of each layer becomes more spe­
cific and detailed as it approaches 
the Physical Layer. The Transport 
Layer simply breaks the file data 
from the Application Layer into 
smaller segments. It has no knowl­
edge about headers and trailers, 
but it knows about the size and 
order of the data segments. The 
Data Link Layer has no knowledge 
of the specific Physical Layer trans­
mission media. 

The transmission media could 

r···••tt••• .. ••*.f;*•*•-*•***~:**•*'11!*~*;~·,;.;_;~:·,,_,, 
"Filename :,, datalink.h _ .. '•-·'"' 
• Descrif)tion : #defines tor datalink.c 

• * (c) 1997 Jeff Stefan 
.............. Jlr*'ft*'**1t*******"'"'"' .. ****•**** '#r*1f"*/ 

~ .:·l~::****1t**~***"'"ttrt'lt* 
: ;) ,QOM port defines 
::_.x_0;irr_-_ .. **P*****"'*' 
kAtdeflrie COM1 Ox3f8 

fine COM2 Ox2f8 
ne COM3 Ox3e8 nne COM4 OX2e8 

•t requests 
•tt-'#11'tt.'lt*,:trlrli*j 

, #deflna tR0_3 OXOb 
' #definel~0_4jOXOc 

r--***•••..-.'if••,,._•lrt:•tt***•*•---***· 
* PlC addres$ and mask values 
* for INT3 and JNT4. 
**•*""**•fl'••1f1'•11*ilt1Ur1t!/i~-tt!~·?~*:1f!' I ·:·:: 
#define PIC Ox2f 
#define EOI Ox2Q 'U 
#define IRQ3~MASK, O:X 
#define IRQ4_MASK 
#define OISABLE_IRQ3 OX!. 
#define OISABLE_IRQ4 Ox10. 

r·-·····-·-·Jr•••-** 
* Register defines 
•**~**•1t*ill'••tt•••·* I 

Header Payload Data Trailer 

Transport Layer 
'"-

I I I 1 2 I II~---~"...._____. 
sage frames, extract 
the header informa­
tion, and perform 
error checking. These 

I 3 I I 4 I 
I 5 I I 6 I 
41~ 5 ~ 

Data Link Layer 

Header Payload Data Trailer 

I I I I I 
Header Payload Data Trailer 

I 2 I I I 
Header Payload Data Trailer 

I 3 I I I 
Header Payload Data Trailer 

I 4 I I I 
Header Payload Data Trailer 

I 5 I I I 
Header Payload Data Trailer 

I 6 I I I 
be a single wire, fiber optics, a par­
allel cable, or an RS232 port. The 
physical media may change, but 
that doesn't affect the Transport or 
Application Layers. 

- When the Data Link Layer pro­
tocol designers decide to implement 
a new hardware interface, they 
write and install new Data Link 
Layer software. This usually con­
sists of setting hardware register 
values. None of the other layers 
care, or are even aware of the Data 
Link Layer change. Layered proto­
cols were invented for transparency 
and interchangeability. 

The Data Link Layer in our 
model is designed for RS232 com­
munications and is divided into two 
sub-layers. These layers are the 
Input Queue sub-layer and the 
Message Buffer sub-layer, as illus-

#define COMUNT_ENAB_REG COM1+1 
.#define COMUNT _ID_AEG .• , C0Mt+2 , 
#define COMLUNE_CTRL~REG COM1+3 

... 

..•. . • #define COM1_MOOEM_CTRL~REG COM1+4 
x;. #define GOM1_LINE_STAT. .. REG COM1+5 

}#d.!:lfiee COML MODEM_STAT _REG COM1+6 

#defi& 'coM2.JNT2.ENAB~REG COM2+ 1 
#defi . . NT_IO;_REG COM2+2 
#defi fNE;_QTRL_REG COM2+3 
#defi ODEM_CTRL_REG COM2+4 ::t: tN5eW1f:_~E~0~~+6 

. . . TLENAS_REG COM3+ 1 
.#d~fiM 00M3..,, T_.)Q,..REG COM3+2 
'#define COM3_UNE_CTRL_REG COM3+3 
.#define COM3_MODEM~CTRL_REG COM3+4 
#define COM3_UNE_STAT_REG COM3+5 
#define COM3_MODEM~STAT ;_RE,G COM3+6 

Data Link Layer 

Message Buffer 

Input Queue 

trated in Figure 6. 
The Input Queue sub-layer is 

on the bottom and interfaces with 
the Physical Layer. Characters 
arrive from the Physical Layer and 
are placed in the Input Queue, 
which is a circular buffer. The Input 
Queue is declared as an array of 
unsigned chars, and is named 
lnputQueue[MAX_QUEUE_SIZE]. 

MAX_QUEUE_SIZE is set to 
1024 characters. Four pointers 
control characters entering and exit­
ing the queue. The pointers are 
*HeadPtr, "TailPtr, *StartOfQueue, 
and *EndOfQueue. 

The *HeadPtr and *TailPtr act 
as the service access points be­
tween the Input Queue level and 
Message Queue levels of the Data 
Link Layer. 

The *TailPtr places the charac­
ters received from the UART 
receive register in the queue, and 
the *HeadPtr extracts characters 
from the queue. The *TailPtr resides 
in the interrupt service routine. 

When the *TailPtr reaches the 
end of the queue, it wraps around 
to the start of the queue. The 
*HeadPtr removes the character 
from the Input Queue and puts it in 
the Message Buffer. 

When the *HeadPtr reaches the 
end of the queue, it also is reset to 
the start of the queue. That's why 
the pointers *StartOfQueue and 
*EndOfQueue are needed. They 
hold the addresses of the start and 
end of the Input Queue. 

Functions within the Message 
Buffer sub-layer detect the mes-

dkfefirle .. aAUD _300 
#defin~BAIJD--' 1200 
#define B'AU0,..;2400 
#define BA!JD.:.,..~800 
#define 8AUD-e9600 
#define BAUD_l921( 

#define FJVE_DATA,-J;!I 
#define SIX_OATA_BIT 
#define SEVEN_DATA· 
#define EIGHT _DAT. 

#define ONE;:_STQP;_l3l . 
#define 1WO..:STOP;£BIT$ . 

#define NO_PARITY 
#define ooo_PARITY 
#define EVEN_PARITY Ox18 
#define MARK Ox28 

#define COM4_1NT_ENAB.:.REG ·OOl\44-1c1. 
#define COM4_1NT_ ID_REG COM4fg+··· 
#define COM4_LINE_CTRL_REG COM4+3 ' 
#define COM4_MODEM_CTRLREG COM4+4• • 
#define COM4_LINE_STAT _REG COM4+$J'i/i;/xL; 
#define COM4_MODEM_STAT ~REG COM4f q+ 

#define $PACE Ox38 

#define BREAK OxOO 
#define NO_BREAK Ox40 

r.~-'**"**••••••**•*** 
* M isc Defines 

r*1f'll*****"******•**•****'****"** fl' 
• Baudrate, databits, stopbits, 
• and parity values 
*•***•**"***"'*******•*** .... *"****'*/ 
#define SET _DLAB Ox80 

.'--·::-.:'%-, ·,:'fii"'.'******••******-""***/ 
"' .#define SET _RxROY OX01 

#define JNT_PENDING Ox01 
#define CHAR_IN_UART Ox04 
#dafine.XMIT_BUF _EMPTY OX02 
#detine.MAX_QUEUE_StZE 1024 

~6 

functions, along with simple 
data packet transfer proto­
col functions, will appear in 
Part 2. 

The RS232 
Physical Layer 

The most common way of 
getting two computers to communi­
cate is using the available RS232 
COM ports. Older PCs and a lot of 
equipment use a 25-pin connector, 
where most newer PCs use a 9-pin 
connector. A DB-25 (or 9-pin equiv­
alent) male connector is mounted 
on the PC side. The pinouts for 
each connector are listed in Figure 
7. 

The code for this article doesn't 
use any software or hardware flow 
control, so the cable we'll use is a 
simple three-wire connection. Our 
cable consists of Tx (Transmit 
Data), Rx (Receive Data), and 
Signal Ground. The cable pinout for 
the 25- and 9-pin connectors are 
illustrated in Figures 8 and 9. These 
are the cables that go between 
machines, so they require female 
connectors. 

If you don't have two machines 
to play with, you can make a simple 
loopback plug to test your software. 
A loopback plug is shown in Figure 
10. -

Finding the COM ports 

Like the parallel ports, the COM 
port base addresses are found in 
the PC's BIOS table, and are stan­
dard from machine to machine. If 
you want to quickly check the COM 
port addresses for yourself , you can 
use the trusty old DOS debug pro­
gram. 

At the C:> prompt, type debug 
to start the program, then enter the 
dump command d 0:0400. The 

COM ports are at the beginning 
of the BIOS table , starting at 
address 0:0400, as shown in 

, Figure 11 . 
The COM port addresses 

start right at the beginning of 
' the table at address 0:0400. 

COM1 is at address 0:0400 
with data F8 03, COM2 is at 
address 0:0402 with data F8 
02, and so on. Remember that 
the data appears in Little 
Endian format, with the least 
significant byte first, and the 
most significant byte last. 

To find the actual address of 
COM1 , take the second byte, 
03, and put it in front of the 
first, FB. The resulting address 
is 03F8. Figure 12 is a table of 
the serial port base addresses. 
The values in parenthesis, such 
as Ox3f8 for COM1, illustrate 
how C needs to see hexadeci­
mal values. 

For our data link layer C 
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~7 DB25 Male 

I 2 3 4 5 6 7 8 9 10 11 12 13 

000000000000 
000000000000 
14 15 16 17 18 19 20 21 22 23 24 25 

25-Pin 9-Pin Signal Name 

I none Protective Ground (see note!) 

2 3 Tx Transmit Data 

3 2 Rx Receive Data 

4 7 RTS Request To Send 

5 8 CTS Clear To Send 

6 6 DSR Data Set Ready 

7 5 Signal Ground 

8 DCD Data Carrier Detect 

20 4 DTR Data Terminal Ready 

22 9 RI Ring Indicator 

DB25 Pin Connector 9 Pin Connector 

Machine 1 

Tx 2 

Rx 3 

Sig Gnd 7 
~B 

25 Pin Female 

ter. In normal operation, 
Register 0 acts as the 
Transmit Buffer Register and 
Receive Buffer Register. 
Register 0 is at the COM 
base address. For COM 1, its 
address is 3F8h. If bit 7 is 

Machine 2 Machine 1 Machine 2 

Tx 2 Tx 3 Tx 3 

Rx 3 Rx 2 Rx 2 

Sig Gnd 7 Sig Gnd 5 
~iy 9 

Sig Gnd 5 

25 Pin Female 9 Pin Female 9 Pin Female 

set to one, and the software needs 
to examine Bits 1 and 2. 

Bits 1 and 2 tell the software 
what kind of interrupt occurred. Bit 

Register 6 

Register 6 is the Modem Status 
Register. This register monitors the 
status of handshaking lines. 

Register 7 
Note: NEVER use Protective Ground as a Signal Ground 

set in Register 3 (Line 
Control Register), Register 0 
also acts as the Baud Rate 

0 just tells you that an interrupt 
occurred. If Bit 0 is zero, then an 
interrupt did not occur, and there's 
no point in looking at the register 
any further. The address of Register 
2 in the C code is: #define 
COM1_1NT_ID_REG COM1 + 2. code, the base port addresses dec­

larations are: 

#define COM 1 Ox3f8 
#define COM2 Ox2f8 
#define COM3 Ox3e8 
#define COM4 Ox2e8 

UARTS 

The term UART stands for 
Universal Asynchronous Receiver 
Transmitter. The sending UART 
converts eight parallel bits into a 
serial data stream, and the receiv­
ing UART converts the incoming 
serial data stream back into eight 
parallel bits. 

The most basic UART - the 
8250 - is found in the early PCs, 
XTs, and clones. The 8250 can only 
receive and transmit one byte at a 
time before generating an interrupt. 
Most personal computers - from 
the advent of the 
IBM AT on up­
contain a 16550 
UART. 

The 16550 can 
store up to 14 bytes 
before generating 
an interrupt, making 
it better suited for 
high throughput, 

COM Port 

CO Ml 

COM2 

COM3 

COM4 

multitasking applications. The 
16550 can still generate an interrupt 
with one byte, making it compatible 
with the 8250. Our code uses the 
8250 set-up values to remain com­
patible with most systems. 

8250 UART Registers 

UARTs are programmed via 
registers. The registers are 
accessed using input/output instruc­
tions, base addresses, and offsets 
to the base addresses. There are a 
lot of registers, and some of them 
share double and triple duty. If you 
want to do data link layer program­
ming, you must understand the 
UART's registers. 

Register O 

Register 0 is a triple duty regis-
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Divisor Latch LSB. 

Register 1 

Register 1 is the Interrupt 
Enable Register. Register 1 uses 
only four bits (bit 0 through bit 3) to 
enable interrupts. Bits 4 through 7 
must be set to zero. Register 1 is 
addressed by the base port address 
plus one. The data link C code dec­
laration for Register 1 is #define 
COM1_1NT _ENAB_REG COM1 + 
1. 

This assumes that COM1 is the 
active serial port. If COM2 is used, 
the #define must be changed to 
#define COM2_1NT _ENAB_REG 
COM2 + 1. The same holds for 
COM3 and COM4. This method 
allows you to keep your addresses 
cleanly separated if you use more 
than one COM port at a time. 

The bit that the data link layer 

By examining Bit 1 and Bit 2 
together, the data link layer can 
determine if any of the RS232 lines 
have changed (Modem Status 
Change), if there are no characters 
to transmit (Transmit Buffer Empty), 
if a character is waiting to be read 
(Char is Receive Buffer), or if an 
error condition or break occurred 
(Error or Break). 

Register 3 

Register 3 is the Line Control 
Register. This register is used at ini­
tialization time to correctly set up 
the number of data bits, stop bits, 
type of parity checking used, and 
whether to recognize a break signal 
or not. Register 3 is addressed as 
COM1_LINE_CTRL_REG COM1 + 
3. 

9 Pin Connector 
Base Address IntNum Int Level 

3F8h (Ox3f8) OxOc 4 Tx 3 

2F8h (Ox2f8) Ox Ob 3 
~iy 

Rx 2 

3E8h (Ox3e8) OxOc 4 1.2 ~iy 10 
2E8h (Ox2e8) Ox Ob 3 

-d 0:0400 

0000:0400 

~iy II 

F8 03 F8 02 E8 03 E8 02- 00 00 00 00 00 00 00 00 

code depends on is Bit 0, the 
RxRDY bit. If this bit is set to 1, 
then the UART will generate an 
interrupt whenever a character 
enters the Receive Buffer. To set bit 
1, the C code uses #define 
RxRDY _BIT Ox01. 

Register 2 

Register 2 is the Interrupt 
Identification Register. While 
Register 1 allows the interrupts to 
happen, Register 2 indicates which 
interrupts have occurred. 

Register 2 can be examined in 
two steps. Step 1 is to examine Bit 
0, the Interrupt Pending bit. If an 
interrupt occurred, then Bit 0 will be 

Register 4 

Register 4 is the Modem 
Control Register. This register con­
trols the hardware handshaking sig­
nals RTS and DTS. It also controls 
the General Purpose Outputs. 
GP02 must be set for the UART's 
interrupt to work on the PC. 

Register 5 

Register 5 is the Line Status 
Register. This register is used to 
monitor activity on the transmission 
lines. Bit O - the RxRDY bit - can 
be used by an interrupt service rou­
tine to see if a character waiting to 
be read 1n the receive buffer. 

Register 7 is the Scratch Pad 
Register. This is a register that is 
not used, and should not be used, 
since some of the early 8250s did 
not have this register. 

Register 8 

Register 8 is the Least 
Significant Byte Baud Rate Divisor 
Latch. This is really at the address 
of Register 0. 

Register 9 

Register 9 is the Most 
Significant Byte Baud Rate Divisor 
Latch. This is really at the address 
of Register 1. 

Interrupt Service Routines 

When a serial interrupt occurs, 
an interrupt handler must take tem­

porary control of 
25 Pin Connector program execu­

tion and 
process the 

Tx 2 data associated 
with the inter-

Rx 3 rupt. Just set­
ting up the 
UART registers 
will do nothing. 
You need an 

interrupt service routine to do the 
work. Our interrupt service routine, 
or interrupt handler as they are 
sometimes called, is written in C. 

Most interrupt service routines 
are written in assembly language, 
including ones written for serial 
communications. Why is our ISR 
written in C? There are two rea­
sons. The first reason is that most 
C compilers supply the tools to 
write interrupt level function calls, 
so why not use them? Everyone 
reading and using the code in this 
article may not have access to an 
assembler. 

The second reason is that it's 
easier to write interrupt service rou­
tines in C than it is in assembly. 
Granted, there's more overhead in 
a C interrupt service routine, and, in 
a lot of cases, there's no substitute 
for using assembly language. When 



I need to write an interrupt service 
routine I first write it in C, then see 
how it performs. If it works as 
expected, I keep it. If it doesn't per­
form well, then I rewrite it in assem-

bly language. 
Turbo CIC++ supports interrupt 

level functions. To write an ISR, just 
insert the keyword interrupt in your 
function declaration. Our interrupt 

handler is declared as void interrupt 
DatalinklSR(void); the function 
doesn't return a value, so it is of 
type void. The keyword interrupt is 
placed in between the function 

return type and function name. 
There are no parameters passed 
through the function, hence the void 
in the argument list. 

There are a few additional 

/**'**~*******'****11'**1'1:'***-"'-*****-ir:**"'ll*rfi•*~;~·*******"''**** 
• Filename : datalink.c 
• Description : Data Link Layer serial communications 
* routines. 
: Note: Compile with Large or Small Memory Model 

: (c) 1996 Jeff Stefan 

•***'* .. *'******'******11**'********•*• .. 1'"11***"'-•*****'fi"***-'*-** / 

#include <stdla.h> 
#include <Stdlib.h> 
#include <dos.h> 
#include <bios.h> 
#include <conio.h> 

#.include · "datalink.h" 

#define ESCAPE Ox1 b 
'#define DEBUG 

1***111"**"''**'*"'•*****••*• 
* Function prototypes 
**"'********•*******•**I 
void interrupt DataUnklSR(void}; 
void interrupt (*OldlSR)(void); 

int lnitCom1(void); 
int DisableCom1 (void); 
int CheckBytes(void); 
int ReadByte(void); 
void WriteByte(unsigned char); 

/1t:***•***-*******11*-**1t**** 

• Input queue variables 
*********"'**'*•***'******"'*/ 
unsigned char lnputQueue[MAX_QUEUE_SIZE]; 
unsigned char *HeadPtr, 'TailPtr, *StartOfQueue, *EndOfQueue; 
unsigned char PicVal:=OxOO; 

t****"****•**'****i1:1t*****fl•****** 
• Input Message Buffer and index 
"**·****"'****************ii'*****"*** I 
unsigned char lnputMsgBuff[MAX_QUEUE_SIZEJ; 
int Bufldx=O; 

#ifdef DEBUG 
unsigned char Dbg; 

, unsigned int DbgCnt=O; 
#endif 

1~tntmain() 
'{ 

?, int lnChar=OxOO; 
'! 

r '*•*•*'ll'***'.,.***1'** ... **'*****'********•*•*•**11t***",..',.******* .... "''**11r'*'*)lll:** 
*!nit COM1 to 9600 baud, 8 data bits, 1 stop bit, and no par­

ity 
•***'111'*-**fl'***ir*****"''*-~***tt-**if"***************iit***•* *"'************"' / 
lnitCom1(); 

}****'*************"****'*''*'******•'** 
• lnit the input queue pointers 
*****************"*·**1l"*"'°'*****•*-1t** I 
HeadPtr = TailPtr = StartOfQueue = lnputOueue; 
EndOfQueue = StartOfQueue +MAX_ QUEUE_ SIZE; 

lf'l**********'i''ll'1ri!t-tl* 
* do terminal 
••**f'l•**'ll'****•*•**I 
while(lnChar != ESCAPE) 
{ 

l 

i.f(kbhit()) 
{ 

lnChar = getch(); 
Write Byte( lnChar); 

} 
else 
if(CheckBytes()) 
{ 

ReadByte(); 
} 

DisableCom1 (); 

#ifdef DEBUG 
printf("Debug Count= %d\n",DbgCnt); 

#endif 

retum(O); 
} 

/**'*"*"'************'*•·*********"r*'tl'******-*******·**"'**********• 
: lnitComPort : initializes COM port. 

• •*•'*****************'****·*'***t«r'f;.tt***·*1u\tW-*'*•*-**'*tt'l't•-*"'*** •* / 
int lnitCom1() 
{ 
unsigned char PortData; 

"Set Line Control ReQiste(Ol;!\13 bif7 
• to enable baudate initialization. 
**•****•****'k**"**"'***.**********"'*-**-,,,,*:*~ I 
PortData = inportb(COMCLINE~C!RL_REG); 
outportb(COM1_LINE_CTRL_REG., SET_DLAB I PortData); 

#ifdef DEBUG 
Dbg = inportb(COM1 _LINE_CTRL_REG); 

#endif 

/********1l**'****'*'l't·*****'*'***'*·****-''ql:'•'1r*-**'* 
* Write baudrate value to Rego and Reg1 
**'****"'****·*******-**1l**"''***** .. ****** ... *• t 
outport(COM1,BAUD __ 192K); 

/*******'*''11'***1'1:****'****""***'**'11r***1r*********•****** 
* save the old interrupt service routine at INT 4 
~:>t***""***•***** *.,. ** **'** •*"'***********•••t•••***** I 
OldlSR = getvect(IRQ_4); 

/******"'**·*****••**""***.,,****"'*****"'** 
* use setvect() to point to com ISR 
*-**"**'*'****11t"lr********-***"'****"'"*****'1'r / 
setvect(IAQ_ 4,DatalinklSR); 

/***********•**ii'******""'l't**•******'tt'*1t*** 
* Setup Line Control Reg for eight data 
*bits, one stop bit, and no parity. 
"'*********11'•***•***********""***'****'****/ 
outportb(COM1_LINE..;..CTRl~REG,EIGHT ...:.DATA_ BITS I 

ONE_STOP _BIT I NO_PAFUTY); 

#ifdef DEBUG . . 
Dbg = inportb(COM1.-LINE_CTAL_REG); 

#endif 

!********'*****•-***•*********""*******•**** 
* Set the Modem Control Register 
****'****'********••*****************•'l't"*•**/ 
outportb(COM1 _MODEM_CTRL_REG,Ox0b}; 

r*****1f1Utit1r*1t*1r*1'.***1t**1<1t*'*tr******'*"***1t**lt1'rtr• 
• set Int Enable Reg for rev interrupt only 
********"**'****•**'**'**'****••****************-'***I 
outportb(COM1 JNT _ENAB_REG,SET _AxADY); 

#ifdef DEBUG 
Dbg = inportb(COMUNT _ENAB_REG); 

#endif 

/**·'****-****-**'*'*****'**** 
•set up PIG for INT4 
***tr**"'***""-**••*******""/ 
PicVal = inportb(PIC}; 
outportb(PIC,PicVal & IRQ4_MASK); 

#ifdef DEBUG 
Dbg = inportb(PIC}; 

#endif 

/*******"'*•*'***'******•-*** .. **:-~:A-****U*'** 
• read char from port to flush input 
*********•******'fr***********"**-***"~***.•/ 

#ifdef DEBUG 
· Dbg = inportb(Ox3f8); 
#end if 

#ifdef DEBUG 
Dbg = inportb(Ox3f8); · 
Dbg = inportb(Ox3f9); II int enab 
Dbg = inportb Ox3fb); //line ctr! 
Dbg = inportb Ox3fc); If modem ctr 
Dbg = inportb Ox3fd); // line status 
Dbg ,.. inportb Ox3fe); //modem status 
Dbg = inportb(Ox21 ); II PIC 

#endif 

return(O); 
J 
r ,:-•-ff1t:lrri11.'lf*:fl***•******-•**1t-•***•**'*'*********•***•**k***" .. * 
• DisableCom1 : disables COM1 port. . 
int DisableCom1 () 
{ 

/***'***********-*'Jlt***"'********'****"*•****•'* 
• restore old interrupt service. routine 
***********"*'*:-11'*-.****•**''fl***.*'!!;'lrt'1l•***'****1f 
setvect{IRQ_ 4,0ldlSR); 

/************'************ 
• restore old PIG value 
""***********"'***lit***'***"** I 
PicVal = inportb(PIC); 
outportb(PIC,PicVal I DISABLE..;..IAQ4); 

#ifdef DEBUG 
Dbg = inportb(PIC); 

#endif 

return(O); 
} 

l~********••**'*•***********•*****-*"ll'•**-... ******',.*******'***** 
• DatalinklSA : serial port interrupt service routine. . 
•-**'"*'***•**-*****•"•:•**JW:•*ir:********tt*«*******•***-**1t.***tt***/ 
void)nterrupt Da~Unk!Sf3(void) 
{ ··• c' . ' .... 

unsigned char lnChar; 

enable(); 

o. lnChar"'" inportb(COM1}; 
if(T;iilPtr .=, EndOfOueue) c ··· 
TailPtr.= StartOfQueue; 
*TailPtr++ = lnChar; 

l 
else 
( 

*Tai!Pfr++ = lnChar; 
} 

#ifdef DEBUG 
DbgCnt+= 1; 

#end if 

r.,.. • .,, .............. ***•***•*•*•**" 
• re-enable PIC interrupts 
*******1r***** ... **************f 
outportb(EOl,EOI); 

/1t.***1t.************•'*******-···-··•***•********"'**•*•••****• 
• Checi<Bytes : checks if queue contains unread chars. Returns 
• zero in no bytes in queue, else returns number 

of chars in queue. 
*'**"'*********ii **•1t***'*'**"'Jt'*'*****'****11*****11"*****'""********"'* I 
int CheckBytes(void) 
( 

} 

/******•:•**-.. **'***"'************************* 
" check if head pointer = tail pointer 
• if=, no chars are in buffer: return(O); 
• num chars = abs diff from head to tail 
* return num chars. 
*'•*.*"-***'****'****'******•*"'*••***'**********"***I 
if(HeadPtr - TailPtr) 
{ 

retum(abs(HeadPtr - TailPtr)); 
} 
else 
{ 
return(O); 
} 

r*****•*•****************'**'*'-"'*"'*-11'.•*****•******11"** .. ****•*** 
: ReadByte : reads a byte from the queue 

•••'ll'***"'****•******-**• .. •t•"*******·*~*"-:~**'********'******"'****1t.l 

int ReadByte(void) 
( 

/*****************"'*****11'*1"'**•******•**"'*"*-*** 
• check if head pointer= tail pointer 
• if ==, no chars are in buffer: return(O); 
"*••** .. *******'***'fr•******'ll'*********tt* '*"'~**-* / 
if(HeadPtr >= TailPtr) 
{ 

HeadPtr = StartOfQueue; 
return(O); } . 

else 
{ 
printt("%c#,•HeadPtr); 
H9adPtr++; 
} .. , .. 

returt}(O); 
} 

/***tttf*!/tlt'***''*-***~.***"'""'-*-"'***•*•'****•*'*11'**"***""*•****•***•"** 
: WriteByte : writes a byte out the serial port 

**fl'll'****'*"t;"*"*"**-*1'1'*-****~************'"****"*"••W'*•****.'*'***•*** .. / 
void WriteByte(unsigned char CharToSend) 

{ r***--*'ti*******'*******---'*:it*u*•********~ 
• Wait for the transmit flag to clear 
***"**••--**'*.,******'*'**11 .. ********--*.*-***'**'!' I 
while{(inportb(COM1_UNE~STAT=8EG} & Ox20) == 0) 
{ 

' 
~ .................. **** 
• Output the byte 
** .. **"**"'**•*#I'****/ 
outportb (COM1,CharToSend); 

} 
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Transmit Buffer Register / Receive Buffer Register Interrupt Enable Register 
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit l Bit 0 Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit l BitO 

0 0 0 0 ~odem I Error I I "~' :.- : TBE l"'RDYI 
Register 2 

RxRDY When set to l , generates interrupt when char is in Receive Buffer Register 

Interrupt Identification Register 
TBE When set to l, generates interrupt when char is ready to Xlllit in Transmit Buffer Register 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit l Bit 0 Error/Break When set to I , generates interrupt whenever a parity error, framing error, break, or overrun 

Modem Status When set to 1. generates interrupt whenever any RS232 input µne changes 

Bit 0 If = 0, interrupt occured. If= I , interrupt occured 

Bit 1-2 Interrupt Type Table if= 0. 

Bit 2 Bit 1 Type 

0 

0 

0 

0 

Modem Status Change 

Transmit Buffer Empty 

Char in Receive Buffer 

Error or Break 

Register 3 
Line Control Register 

Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit l Bit O 

I I I I I I I I I 
Bit 0 - 1 Number of Data Bits 

BitO Bit 1 

0 0 5 data bits 

0 I 6 data bits 

0 7 data bits 

8 data bits 

Bit 2 If 0, l stop bit, if l , 2 stop bits 

Bit 6 I =BREAK, 0 =No BREAK 

things you need to do to ensure that 
your ISR works correctly. You need 
to turn off the Stack Warning option, 
and you need to make sure that the 
Register Variables option is set to 
none. To set these values, select 
Options from the top menu bar. You 
can set these options in the Linker 
and Optimizations menu selections. 

One little pitfall using an inter­
rupt service routine with an Intel 
processor is that interrupts are 
automatically disabled when inside 
an ISR. Sometimes this is okay, if 
the code is critical and cannot be 
pre-empted by another ISR. 
Usually, interrupts should be imme­
diately re-enabled inside an ISR. 
This is done by calling the enable( ) 
macro. This macro is defined as 
asm sti, which is the assembly lan­
guage instruction to enable inter­
rupts. Our ISR immediately upon 
entry calls enable( ). 

One last chip must be set up 
before an ISR can work. This chip 
is the 8259 Programmable Interrupt 
Controller, or PIG. There are two 
PICs in a PC and each of the inter-
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Bit 3 - 5 Parity 

Bits Bit4 

0 0 

0 0 

0 l 

0 

Bit3 

0 NOParity 

1 ODD Parity 

EVEN Parity 

MARK 

SPACE 

Bit 7 Divisor Latch Access Bi t (DLAB) 

If = 0, Normal Operation 

rupt requests - IRQO through 
IRQ15 - are wired to the PICs. 

In order to get an ISR to run , a 
bit corresponding to the ISR must 
be set in the PIG. This is done by 
writing a mask value to address 
Ox20. One common mistake when 
writing ISRs, especially in embed­
ded systems programming, is to for­
get to set the PIC. 

Another common mistake is to 
forget to reset the PIC after an 
interrupt occurs. This is done by 
writing an End of Interrupt, or EOI 
to address Ox21. If this isn't done, 
then your interrupt service routine 
will run one time, and one time only. 
Resetting the PIC is done within the 
ISR. In our ISR, this is done by the 
outportb(PIC,PIC) instruction. 

If this seems like a lot of com­
plicated grunt work, you're right. But 
it's worth taking the time to become 
familiar with the PC's hardware. It 
aids in your mastery of the 
machine. It allows you to control the 
computer, and not vice-versa. 
Here's the checklist for installing an 
interrupt service routine: 

1. Write the baudrate values to the 
UART. 

2. Save the old ISR at the interrupt 
vector and install the new COM 
ISR. 

3. Set up the UART's Line Control 
Register to the desired control 
values (data bits, parity, etc.). 

4. Set the UART's Interrupt Enable 
Register to enable the receive 
interrupt. 

5. Set the bit for the ISR in the PIG 
register. 

Low-Level Functions 

The Input Queue sub-layer 
functions are lnitCom1 ( ), 
DisableCom1 () , CheckBytes( ), 
ReadByte( ), WriteByte( ), 
and the interrupt service rou-
tine DatalinklSR( ). The key 
data structure is the array 
lnputQueue[MAX_QUEUE_SIZE], 
and its associated pointers. The 
function lnitCom1 ( ) initializes 
COM1 to 19.2K baud, 8 data bits, 1 
stop bit, and no parity. 

A function to initialize COM2 
can be easily written by substituting 
the COM2 definitions in place of the 
COM1 definitions. 

DisableCom1 ( ) restores the 
original interrupt service routine and 
restores the original PIC value. The 
CheckByte( ) function checks to see 
if any characters are in the 
lnputQueue. The ReadByte() func­
tion extracts a character from the 
input queu::! using the *HeadPtr. 
The WriteByte( ) function sends a 
character out the serial port. 

The lnputQueue array pointers 
are initialized by setting HeadPtr = 
TailPtr = lnputQueue. This sets the 
pointer addresses to the start of the 
lnputQueue array. The 
EndOfQueue pointer is initialized to 
StartOfQueue + 
MAX_QUEUE_SIZE, effectively set­
ting EndOfQueue to the ending 
address of lnputQueue. 

The function that does most of 
the work is the com port initializa­
tion function lnitCom1 ().This func­
tion sets up the UART registers, 
saves the original ISR, installs the 
new ISR, and sets up the PIG to 
recognize the newly installed ISR. 
Read the comments in the code list-

ing for lnitCom1 () for step by step 
details. 

You will notice that a debug 
variable, named Dbg, appears fre­
quently in the function and through­
out the code. When I develop inter­
rupt service routines and code that 
involves accessing and controlling 
the PC's hardware, I always use 
one or two debug variables to 
examine the contents of the hard­
ware's registers, especially just after 
writing to them. That way it's easy 
to verify that the registers are set 
correctly when stepping through the 
code in a debugger. This is espe­
cially handy when trying to set the 
PIG to recognize a newly installed 
ISR. 

The other debug variable used 
is DbgCnt, which resides in the 
DatalinklSR( ) interrupt service rou­
tine. This is the easiest way to see 
if your interrupt service routine is 
being called. Every time the ISR 
runs, DbgCnt increments by one. 
When the program terminates, the 
value of DbgCnt is printed, telling 
you how many times the ISR was 
called. 

If DbgCnt is zero, then your ISR 
never ran, so it may not be installed 
at the right address or the PIG may 
be set up incorrectly. If DgbCnt is 
one, then your ISR ran one time 
only, so you probably didn't re­
enable the PIC interrupt correctly. 
It's amazing what a simple counter 
can tell you! 

The heart of the Input Queue 
sub-layer is the DatalinklSR( ) 
function. This is the interrupt service 
routine that reads characters from 
the physical layer, which is the 
UARTS receive register. Here's the 
ISR code: 

void interrupt DatalinklSR(void) 
{ 

unsigned char lnChar; 

enable(); 
lnChar = inportb(COM1 ); 

if(TailPtr == EndOfQueue) 
{ 
TailPtr = StartOfQueue; 
*TailPtr = lnChar; 
} 
else 
{ 



Register 4 
Modem Control Register 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit I Bit 0 

Bit 0 DTR (Data Terminal Ready) If set to 1, DTR line goes high, if set to 0, DTR line goes low 

Bit 1 RTS (Request to Send) If set to 1, RTS line goes high, if set to 0, RTS line goes low 

Bit 2 GPO I (General Purpose Output I) User definable output 

Bit 3 GP02 (General Purpose Output 2) User definable output 

Bit 4 LL (Local Loopback) If set to I, enables loopback function 

Bit7 Bit6 BitS Bit4 Bit 3 Bit2 Bit 1 BitO 

0 I I 
BitO RxRDY If= 1, char is ready to read in buffer (Register 0). If= 0, no char in buffer 

Bit 1 If= I, overrun error occured 

Bit 2 If= 1, parity error occured 

Bit3 If= 1, framing error occured 

Bit 4 If= 1, BREAK detected 

Bit 5 If= I, transmit buffer is empty and ready for another character 

Bit 6 If= 1, transmit buffer is flushed 

Register 6 
Modem Status Register 

~7 ~6 ~5 ~4 ~3 ~2 ~1 ~o 

CD RI DSR CTS 
CD RI DSR CTS 

state state state state 

Bit 0 If= 1, CTS line changed since last read 

Bit 1 If = 1, DSR line changed since last read 

Bit 2 If= 1, RI line changed since last read 

Bit 3 If = 1, CD line changed since last read 

Bit 4 Indicates state of CTS line 

Bit 5 Indicates state of DSR line 

Bit 6 Indicates state of RI line 

*TailPtr++ = lnChar; 
} 
outportb(EOl,EOI); 
} 

As you can see, the• ISR is 
short and relatively simple. Upon 
entry, interrupts are re-enabled by 
calling enable( ), then a character is 
read from COM1. Before the char­
acter is placed in the queue, the 
TailPtr is tested to see if it's at the 
end of the queue. If it is, then the 
TailPtr is reset to StartOfQueue 

and only then is the character 
placed in the queue. The TailPtr 
then advances to the next queue 
position. Finally, the 8259 PIG is re­
enabled by the outportb(EOl,EOI) 
function. 

Characters are extracted by the 
ReadByte( ) function, which is very 
simple. The code for ReadByte( ) is: 

int ReadByte(void) 
{ 
if (HeadPtr >= TailPtr) 

Register 7 
Scratchpad Register 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

I I I I I I I I 

Register 8 (Resister 0) 
LSB Baud Rate Divisor Latch 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit I Bit 0 

I I I I I I I I 
This is the Least Significant Byte value used to set the 8250 baudrate. 

Register 8 is accessed by setting bit 7 of the Line Control Register (Register 3) to I. 

Register 9 (Resister 1) 
MSB Baud Rate Divisor Latch 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

I I I I I I I I 
This is the Most Significant Byte value used to set the 8250 baudrate. 

Register 9 is accessed by setting bit 7 of the Line Control Register (Register 3) to 1. 

Baud Rate Divisor Latch Values 

Baud Rate Latch Value 

300 

1200 

2400 

4800 

9600 

{ 
HeadPtr = StartOfQueue; 
return(O); 
} 
else 
{ 
printf("%c'', *HeadPtr); 
HeadPtr++; 
} 
return(O); 
} 

On entry, the HeadPtr is tested 
against the TailPtr and is set to the 
StartOfQueue if it's out of bounds. 
The extracted character is printed 
and the HeadPtr is advanced to the 
next character in the lnputQueue 
array. 

The CheckByte( ) function cal­
culates the difference between the 
*HeadPtr and *TailPtr to determine 
the number of characters in the 
buffer. The WriteByte( ) function 
reads the Line Status Register 
(Register 5) and checks if the trans­
mit buffer is empty by performing a 
logical and with Bit 5. If Bit 5 is set 
to one, then the transmit buffer is 
ready to send another character. 

384 

96 

48 

24 

12 

The outportb(COM1, CharToSend) 
function sends the new character 
out the serial port. 

That's it for the lowest level of 
the Data Link Layer. With these 
functions in place, frames can be 
built and detected, and protocols 
can be developed to support high 
level functions such as file transfer, 
remote procedure calls, and 
client/server applications. 

These simple functions are the 
mortar that hold virtual machines 
together. The example program, 
datalink.c, and its associated head­
er file datalink.h, allows characters 
to be received and transmitted 
between machines. You are encour­
aged to experiment with the code. 
The code is left intentionally sparse 
so you can easily modify it. 

In Part 2, we will build frames 
from the lnputQueue based on the 
read/write functions, evaluate vari­
ous error checking methods such 
as checksums and CRCs, and build 
a simple protocol that you can use 
to transfer data packets from 
machine to machine. NV 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & 'SOLD 

Ailtech 360D11, Frequency Syn .. 01 ·2GHz .•.•..... . . $1,000 HP 86250C, RF Plug-in, 8·12.4GHz . . . ..•. . .. . ..••.. $400 
Anritsu ME645A, Microwave Radio Test Set .......... $1 ,000 HP 86260A, RF Plug-in, 12.4·18GHz ............•... $400 
Atgosystems AS210, Frequency Calibration System ..• $3,500 HP 86408, Signal Gen. , .5·512MHz, Opt. 3 •......... $1 ,000 
Bafco 911A, Frequency Response Analyzer (unused) . ... $400 HP 8654A, Signal Gen. 10-520MHz AM/FM ....... ... . $500 
Ballantine 1627A, Scope Calib., with/ace.heads ... .... $1,000 HP 8656A, Signal Gen., .1·990MHz, AM/FM, HPIB .... $2,000 
Boonton 25A, Power Meter Calibrator .. .............. $350 HP 8660A/100, Synth. Freq. Gen. Mainframe .. ......... $650 
Boonton 4200, Power Meter, w/Detector, 100KHz·18GHz . $800 HP 8660C/100, Synth. Freq.Gen. Mainframe .... . .... $1,200 
Boonton 42BD, Microwattrneter .2MHz·7GHz . ... ...... $300 HP 8660C/86603A/86632B, Freq. Syn., 2.6GHz, 
Boonton 518-M, Q Standard .......... .. ... . ...... $250 AM/FM, HPIB . .. .......... . ............... .. $3,000 
Boonton 82AD, Modulation Meter . ..... . . . . . ...... . . $650 HP 866081100, Synth. Freq. Gen. Mainframe ........... $800 
Boonton 92A, RF Millivoltmeter w/Probe . . ....... .. ... $300 HP 86601A, RF Plug-in, 110MHz .........•..•...... $250 
Brue! & Kjaer 1612, Bandpass Filter ................. $250 HP 86602B, RF Plug-in, 1300MHz .... .... .... .. . . .. $600 
Cushman CE24B, Frequency Selective Voltmeter . ...... $800 HP 86603A, RF Plug-in, 1·2600MHz, Opt. 02 ...•..... $1,500 
Datron 1062, Digrtal Multimeter . .......... . . ..... ... $650 HP 866320, Modulation Plug-in ..... . ...... . ...... . $400 
DOC SR-400, Syncro Resolver Simulator .. . .. .. . .. ... $400 HP 8683A, Signal Gen. 2.3-6.SGHz, Opt 1, 2 ..... . ... $1 ,500 
Dolch COLT300, Logic Analyzer w/Ext. Chassis & Pods . . $800 HP 8750A, Storage Normalizer ...... ... ............ $250 
DR Thiedig MILLH02, Ohmmeter, HP 8821A, Medium Gain Bank Amp .. . .. ............ $150 

1 Milliohm-2 Terraohms .......... . ........ ... . . . $400 HP 8901A, Modulation Analyzer . ..... ... .......... $4,600 
Eaton 380K11 , Synthesizer, 1·2000MHz HP 8901A, Modulation Analyzer, Opt.004 ........... $4,200 

Opt.01 , 03, 183 ............................. $2,500 HP 8903A, Audio Analyzer . ...... ... ..... ........ $2,700 
EIP 37.1, Source Locking Microwave Counter, .18GHz . . $1,500 Keithley 192, Programmable DMM, 6.5 Digits, HPIB ..... $600 
EIP 578, Source Locking Microwave Counter, Opt. 06 . . $4,000 Keithley 261, Pilo Amp. Source (unused) .... . . . .... . .. $300 
ESI 296, Auto LCR Meter .•.............. .. ..... . . $650 Keithley 614, Electrometer ....•••• . ... . ......... . . $700 
Fluke 3330B, DC Voltage, Current Calibrator ........... $400 Keithley 616, Digital Electrometer .... .•.• .. ......... $500 
Fluke 335A, DC Voltage Standard, 0-1 lOOVDC ......... $600 Keithley 619, Electrometer, 5.5 Digrt ................. $800 
Fluke 5100BI03/05, Calibrator .... ................ $4,000 Kepco ATE·100-1M, Power Supply, 0·100V, 0-1 amp (new) $200 
Fluke 5102BI03105, Calibrator, Same as 5100B .. ..... $3,500 Leeds & North 1091 , Capacitor Decade, .001uF-1uF .... $150 
Fluke 5200A, Programmable AC Voltage Standard HPIB $1,600 Marconi 2955, Radio Comm. Test Set, OCXO ........ $4,500 
Fluke 540B, Thermal Transfer Standard .... .......... $700 Maury Micro LT105, Thermal Converter ............. . $100 
Fluke 6060B, Signal Gen., 1OKHz·1050MHz, Micro-Tel SG800, Swept Signal Generator .1-18GHz ... $1,000 

HPIB (Unused) · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · $4,000 Narda 792FF, Attenuator, 2·12.4GHz 0·20dB .......... $100 
Fluke 8500A, Digrtal Multimeter 6.5 Digits, DC Only ..... $250 North Atl 540/10, Resolver Synchro Bridge ....... ..... $600 
Fluke 8502A, Digital Multimeter, AC, DC, Ohms .. .. .. .. $300 Phillips 3211 , Scope, 15MHz 2Ch ...... . ...... •..... $200 
Fluke 8505A, D1g1tal Multimeter, AC, DC, Ohms . ..... .. $400 Phillips PM3267, Scope, 100MHz, Dual Trace .......... $400 
Fluke 8921A/03, True RMS Voltmeter .. . ..... .... .. .. $450 PMI 1018B, Peak Power Meter ..• . . . ............... $350 
Fluke 9010A, Micro-System Troubleshooter Opt. 001 .. .. . $450 Polarad 1105 E·L, Sig. Gen., 1020A Mod., .8·2.4GHz •.. . $300 
Fluke A55'. Thermal Converter .... · · · · · · · · · · · · · · · · · $200 Polarad 1207, Signal Source 3.8·8.2GHz .... . ....•... $200 
General Microwave 478A, Peak Power Meter .... ..... $1,000 Polarad 640, Spectrum Anyz., 18GHz, Dig. Storage .... $1,400 
General Radio 1422-CB, Standard Cap. . ............ . $300 Polarad SPNH, Generator 20Hz 20KHz . ............. $450 
General Radio 14820, Standard Inductor, 2 Henry ...... $100 Racal Dana 1515, Delay Pulse Generator .......... .. . $500 
General Radio 1538A, Strobobtic, Strobe Scope · · · · · · · · $300 Racal Dana 1992, Universal Counter, High Stab. HPIB ... $600 
General Radio 1538-P4, High lntensrty Flash Capacitor . . $100 Racal Dana 9082P, Signal Gen. 1.5-520MHz AM, FM .... $800 
General Radio 1650A, lmpeda.nce Bridge · · · · · · · · · · · · · $200 Racal Dana 9303, True RMS RF Level Meter . ..•. ... .. $650 
G1gatron1CS 600J6.12, Synthesized Source ··· · · ·· ···· $1,500 Racal Dana 9515, Universal Counter, HPIB, Opt.41 ..... $200 
Gould 4500, D1g1tal Storage Scope, 35MHz · · · · · · · · · · · $450 Sericore TF30, Super Cricket Transistor Tester .. . .... . . $200 
Guildline 9154C, Transvolt Standard Cell .. · .... ·· .... · $400 T.B.E.208, C, L Meter, 1fF·10uF, 1nH·10H ........ .... $300 
Hameg HM 208, Digital Storage Scope, Unused · · · · · · · · $600 Tek 11302, Scope, 500MHz w/(2) 11A71 Plug-ins . .... $2,000 
HP 105A, Quartz Frequency Standard · · · · · · · · · · · · · · · $600 Tek 1401/324, Spectrum Analyzer, .1 ·500MHz ......... $800 
HP 1124A, 100MHz Active DIVlder Probe, Unused ...... $100 Tek 178, Linear IC Test Fixture, For 577 .............. $300 
HP 117A, VLF Comparator · · · · · · · · · · · · · · · · · · · · · · · · $250 Tek 2213A, Scope, 60MHz Dual Trace .. . . .. . ........ $450 
HP 11971K, Waveguide Mixer, 18·26MHz, 8569B · · · · · .. $800 Tek 2215, Scope, 60 MHz Dual Trace .. ...... .. ...... $400 
HP 141T, Spectrum Analyzer Mainframe ........ ·· .... $500 Tek 2246, Scope, 100MHz, 4 Ch.Cursors ...... . ... . $1,400 
HP 1725A. Scope, 275MHz, Dual Trace, DMM ..... · · · · $500 Tek 284 Pulse Generator $350 
HP 1741A, Scope, Storage, 100MHz .. . .... .... ... .. $450 ' . : ..... . .... . ' .... " .... .. 
Hp 1742A Sc 100MHz Dual 1i D

"" $400 Tek 318, Logic Analyzer, with Pods ....... . ...... . ... $600 
, ope, race, MM • • • • • · • • • • Tek 336, Scope, 5MHz D1grtal Storage . ..... . ..•.. . .. $500 

HP 1744A, Scope, Storage, 100MHz, Dual Trace · · · · · · · $500 Tek 464, Scope/100MHz Dual Trace, Storage ... ....•.. $500 
HP1815A/1816A, TDR/Sampler, DC-4GHz ... . . . .. ... $400 1i k465B Scope 100"H D lliace $500 
Hp 3300A F nction. Gen ~ 3302A Phase L~ $150 e ' ' "' z. ua r .............. . 

• u · w,., . ~ · · · · · · Tek 465M, Scope, 100MHz, Dual Trace. Delayed Sw ..... $400 
HP 3320A, Frequency Synthes1Zer · · · · · · · · · · · · · · · · · · $250 Tek 466, Scope, 100MHz Dual Trace, Storage ... .. ..... $600 
HP 3320B, Frequency Synthesizer · · · · · · · · · · · · · · · · · · $350 Tek 466/DM44, Scope, 100MHz, Storage, DMM .. . .. . . . $650 
HP 3325A, Synthesized Function Generator . ..•.. · · · $1,800 1i k 475 Sc 200"H D I li $600 HP 334A Distort' Analyz (unused) $400 e , ope, M z, ua race ........ . ...... . 
HP 34ssA, Digrtal'°"Multimet::. 6.5 Oigils. : : : : : : : : : : : : : : $800 Tek 475/DM44, Scope, 200MHz, Dual Trace, DMM . .. . .. $650 
HP 3575A Phase Gai M t Opt Ol D I Displ $600 Tek 624. XV Monrtor ...... ... .. . .. . ............. . $200 
HP 3581 c'. Selective L';,,; ~~ter : .. '.. u~ ..... ~ys.::: : $600 Tek 7104. Scope w/(2) 7A29, 7B10, 7B15 ... ........ $3,000 
HP 3582A, Spectrum Analyzer, .Q2Hz.25.5KHz ..... .. $2,500 Tek 7CTIN, Curve Tracer Plug-In ....... . .. .......... $350 
Hp 394A Att t 1 2GH 200 W Its $1

-
25 

Tek 7D20, Programmable D1grt1Zer Pl ......... . ..• .. . $600 
• enua or, • z, a .... · .. .. .. .. Tek 7L1317603, Spectrum Anyz.,.1KHz·1 .8GHz ...... $2,000 

HP 4270A, Automatic Capacitance Bndge ...... . · . · · · $600 1i k 7Ll 8f760J Spec! Any 1 5·18GHz 
HP 432A/478A, Power Mtr .. Cable. MounL e . • rum z. · 

10MHzl10GHz $250 Dig. Storage ............................. .. . $3,000 
...... '..: . ..... . . . . . .. . . .. • .. . . . . Tek 7S12/S6/S52/S53, TOR Sampler .. . ............ $2,000 

HP 432B. Power Meter, Digital Display .. ..... . • . · · · · · $250 i; k ... 501 O ti I A Pl I $150 
HP 435A, Power Meter, with Cable, Sensor ........... $750 e ..m • pera ona mp ug· n · · · · · · · · · · ..... · 
HP 436A/022 Power Mtr w/8481A HPIB SHOO Tek AM503, Current Probe Amp ...... . . . •. . ..... ... $400 
HP 4800A ~or l~nce Me~ · · · · • · · · · · · $600 Tek DAS9200, Digital Analysis System, w/Pods .. ...... $300 
HP 4815A'. Vector Impedance Meter '.' .'.'.' .'.'.'.'.' .'.'.'.".·.'$1,ooo Tek DC503, Universal CounterTimerTM500 .. .. . . . .. .. $150 
HP 5004A, Signature Analyzer . . ..... .. ... . ..•..... $100 Tek DC504, CounterfTimer TM500 ......... . ....... . $100 
HP 5328A, Universal Counter, 50QMHz, HPIB . . ... .. . . $350 Tek DC505A, Frequency Counter, DC-225MHz ....••... $300 
HP 5334A, 100MHz Universal Counter, HPIB . ..... .. . $1,200 Tek DC508A, Counter, 1.3GHz Opt. 01 . ... .... . ..•. . . $500 
HP 5335A, Frequency Counter, 11 Digrt, Opt. 010.040 .. $1,000 Tek DM502, Multimeter TM500 Modular System .. ...... $100 
HP 5340A, Frequency Counter, 18GHz . ........ .. .. . . $800 Tek FG502, Function Generator, .1-11MHz ....... . .... $300 
HP 5340A. Frequency Counter, 18GHz, LEDs, HPIB ... $1,200 Tek MR501 , XV Monitor Scope ........... ... ....... $200 
HP 5341A, Counter, 10Hz-4.5GHz LEDs & HPIB . •.. ... $700 Tek P6020, Current Probe, Amp, Krt ... .... .. .. .•.... $250 
HP 5342A, Frequency Counter, 10Hz·18GHz, Opt. 001 . $1,800 Tek P6021, Current Probe, 6MHz (new) ...... . ....... $250 
HP 5342A, Frequency Counter, 10Hz·18GHz, Tek P6045, FET Acti.ve Probe . : ...... . . .. .......... $100 

Opt. 001 , 002. 011 .. . ...... . ...... .... ....... $3,000 Tek P6046, D1fferent1al Pro.be Kit .......... . .... .... $350 
HP 5345A, Universal Counter .......... . ... .. .... .. $450 Tek P6202A, FET Probe. Krt, 500MHz, Unused ........ . $400 
HP 54100A, Scope, 1GHz Digital, 100 GS/s .. •...... $3,500 Tek P6452, Data AcquiS111on Probe . .... ......... ... .. $25 
HP 54200A, Digital Slorage Scope, Tek P6464, Pattern Generator Probe, New In Box .• .. . . .. $25 

Dual Trace, 200/MG/S ....... . ..... ... ......... $1,000 Tek P6465, Pattern Generator Probe, New 1n Box . . ...... $25 
HP 6177C, DC Current Source 0-50V, ().500mA .. . . .. . . $300 Tek PS503A, Dual Tracking Power Supply, TM500 ....... $200 
HP 6920A, Meter Calibrator . ...................... $300 Tek S3, Sampling Head ....... ..... ............ .. $100 
HP 779D, Directional Coupler, 1.7·12.4 GHz .. ..... .. . . $200 Tek S5, Sampling Head ...... ... ... . ........... .. $100 
HP 8002A, Pulse Generator, .3HZ·1 0MHz . . .......... $250 Tek SC501, Scope, 5MHz ........... .. . . .......... $200 
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V .... . .... $500 Tek SC502, Scope, 15MHz, Dual Trace . ......•. .... .. $250 
HP 8018A, Serial Data Generator . .................. $300 Tek SC504, Scope, 80MHz, Dual Trace (unused) ...... . $500 
HP 8165A, Programmable Signal Source, Tek SG502, Sig. Gen. 5Hz·50KHz TM500 Sys. . ...... . . $200 

.0001·50MHz . ..... . ...... .... . . ............ $1,800 Tek SG503, S1g.Gen.250KHz·250MHz . . .. . .... . ..... $600 
HP 8350A/86290C, Sweep Gen.2·18GHz HPIB ...... $4,800 TekT202, Scope, LCD Handheld ... . .... . .......... $500 
HP 8410Bl8412Al8411A, Network Analyzer, .11-12.4GHz . $600 Tek TG501 , Time Mark Generator . . . .. .......... .. .. $400 
HP 8443A, Tracking Gen., 100K·110MHz LED Display .. . $400 Tek TM503, Mamtrame 3 Slot, TM500 .......... . ... . . $100 
HP 8445B. Spectrum Anyz .. Automatic Pre-Selector ..... $400 Tek TR503, Tracking Gen. 1-1800MHz tor 492, 4, 6 . ... $1,000 
HP 8484A, Power Sensor ..... . . . ... ... ......... .. $400 Vu· Data 5110, Semiconductor Tester, In/out Circurt ...... $250 
HP 8552B, Spectrum Anyz .. IF Section .. .. .. . ...... . . $400 Wavetek 1002, Sweep/Sig. Gen. 0·500MHz w/Markers ... $350 
HP 85538, Spectrum Anyz., RF Plug-in, 1KC·110MHz . .. $200 Wavelek 1045/14139, Power Meler 
HP 8553B/8552B. Spect. Anyz. 141T System, 1MHz·18GHz Opt.01 , 05 ...... . .. . ..... . ... . .... $800 

1KC-110MHz ................ . ... .. ......... $1,000 Wavetek 144, HF Sweep Gen .. 0005Hzl10MHz ......... $200 
HP 8555A/8552B, Spect. Anyz .. 141T System, Wavetek 145, 20MHz Pulse/Function Generator .. ...... $300 

.01-18GHz .............. . ...•....... . .... .. $1 ,600 Wavetek 154, Programmable Waveform Gen. 
HP 8556A, Plug·ln, Spectrum Analyzer, 20Hz·300KHz ... $300 .001Hz·1 OM Hz ...... . ......... . .......... .. .. $350 
HP 8557A/180TR, Spectrum Analyzer, .01 ·350MHz . . . . $1,000 Wavetek 166, 50MHz Pulse/Function Gen .... . . ....... $800 
HP 8558Bl180TR, Spectrum Analyzer, .1-1500MHz .. .. $2,000 Wavetek 2002A, Signal Gen. Sweeper, 1·2500MHz . . .. $1,000 
HP 8559A, S?ectrum Analyzer, 10MHz·21GHz ....... $3,000 Wavetek 452, Filter, Dual Hi/Lo, 1Hz·10KHz .. . .. ...... $450 
HP 8559A/853A, Spectrum Analyzer, Storage Mainframe $5,000 Wavetek 750, Phase Meter .......... .... ......... . $300 
HP 8565A. Spectrum Analyzer, .01·22GHz ..... . .... $4,000 Wavetek 7530A, FFT Spectrum Analyzer 0·100KHz .. . . $1 ,000 
HP 8620C, Sweeper Mainframe . .... . ......... .. ... $400 Wavetek 8501 , Peak Power Meter, 30MHz-18.5GHz ... . $2000 
HP 8621B, RF Draw, with 86350A, 8·12.4GHz, 8620C . .. $400 Wavetek 859, Programmable Waveform Gen . . .. . .... . $1,000 
HP 86222B/H69, RF Plug-in, .01-4GHz ....... .. •. . . $1,600 Wavetek 907, 7·11GHz Signal Generator ... . .. . .... .. $650 
HP 86241A, RF Plug-in, 3.2-6.SGHz .. . ........ .... .. $400 Wiltron 560A, Network Analyzer, HPIB .. .. . .......• . . $850 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 
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Al-6600 
PHONE TAP 
DETECTOR 

DETECTS: 
•Radio Frequency 

Taps 
•Series and Parallel Taps '14995 

• Line Impedance Taps 
• Extension Phone Listeners 

Al-5500 COMPLETE SAFETY SYSTEM 
DETECTS: 
•All Phone Taps and Extension Phone Listeners 

Al-2100 
1'1BRATING 
TRANSMITTER 
DETECTOR 
DETECTS: 
• BodyWires 

FM Wireless Mies 
• AM Transmitters 
• UHF Transmitters 

I s3799s I 
•All Body Wires, Wireless Mies, AM/FM and UHF Transmitters 
DEFEATS: 
·All Body Wires, Transmitters and Distance Microphones 
with i1s built-in white noise generator 

TRVD-900 TRANSMITTER I TAPE RECORDER 
& ~DEO DETECTION SYSTEM 

DETECTS: 
• Body Wires • FM Wireless Mies 
•AM Transmitters • UHF Transmitters 
·Tape Recorders • Video Equipment 

Alerts User By Vibraung and/or Illuminated LEDs 

WSS-100 WIRELESS SURVEILLANCE SYSTEM 
SEES & HEARS EVERYTHING! 

FEATURES: 
• 2.4 GHz Video I Audio Transmitter 
• 4 Channel Receiver • 300' Transmission Range 
·Black & White CCD w/ Auto-Iris Lens· 410(H) TV Line Resolution 
•FCC Approved Frequency 

Write in 216 on Reader Service Carel . 

$49soo I 

$64995 I 

[fEST EQUIPMENT cont. BMI 4800 power monitor $2,395. Dexis 612-
944-7670. 

NARDA 66A3A peak power meter $75; Orbit 
AL-4006-3 positioner programmer $500; 
Tektronix 464 100MHz storage oscilloscope 
$450; Tektronix 466/DM44 100MHz storage 
oscilloscope $550; Tektronix 475 200MHz 
oscilloscope $450; Tektronix 475A 250MHz 
oscilloscope $550; Wavetek 145 pulse/func­
tion generator $250; Wavetek 270 function 
generator $800. Credit cards accepted. Call 
or fax to request list of other equipment. Jim 
Stevenson, Phone: 908-722-6157, Fax: 908-
722-6391 . 

HP 3490A 5-1/2 digit multimeter $200; HP 
8016A word generator $250; HP 8552A IF 
plug-in $300; HP 85528 IF plug-in $400; HP 
85538 RF plug-in $250; HP 86830 2.3-13.0 
GHz signal generator $3,800; HP 8742A 
reflection test set $200; HP 89008 peak 
power calibrator $150; HP 37203A HP-18 
extender $250/pair; HP 59401A bus analyzer 
$450; Marconi TF2012 UHF signal generator 
$150. Credit cards accepted. Jim Stevenson, 
Phone: 908-722-6157, Fax: 908-722-6391. 

TECHNICAL, INC. 
Your Largest Stocking Distributor 

For SA/l~O Batteries 
Call for Competitive Pricing 

FREE CATALOG 
Receiver & Transmitter Packs• Laptops, Camcorder, Cellular 

Sealed Lead Acid, Lithium, & More 
Immediate Delivery• Custom Assemblies• Technical Support• Full Production Facilities 

301 Central Park Drive• Sanford, FL 32771 
(New Location, Same Owner!) 

Fax 407 ·321 ·3208 800·346·0601 
email • tnrbattery@aol.com Web· http://wWw.batterystore.com 

Write in 119 on Reader Service Carel. 



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

MARCONI 2022A synthesized 1-1000 MHz 
AM/FM/phase signal generators, LCD dis­
play, high stability time base, accurate micro­
processor corrected modulation and output 
levels. $1,500. 716-763-9104 or 716-661-
9964. 

FILMOHM 7147 step attenuators 1-11 O dB, 
0-250 MHz, 75 ohms, $80; Honeywell 1858 

. Visorder with plug-ins, $600; Grayson Stadler 
1701 audiometer, $300; GR1925 multifilter, 
$400; HP140T, 8554B, 8553B spec. analyz­
er, $1,500; HP 8016A, word generator, $500; 
HP 8018A serial data gen., $500; HP 8006A 
word gen., $150; HP 8406A comb. gen., 
$500; HP 2225A, printer HPIB, $100; Phillips 
6672A 1 GHz counter $450; EIP 371 source 
locking counter 18GHz, $1,200; Pulse 
Instruments Pl 5800A data generator, $800. 
A-Comm Electronics 303-290-8012. 

SPECTRUM ANALYZER, .01 to 40 
GigaHertz. Mixers and transition included. 
Scanwidths 1 KHz to 2GHz. Bandwidths 
300Hz to 1 OOOKHz. Phase-locked tuning. 
Linear & logarithmic. Systron-Donner 762-2A. 
$1,495. Only 5 left. Quantity discounts. 
Warranty. Calibration. New probes. Repairs. 
Loaners. Degreed engineers . "Super 
Cushion" packing. Manuals. VISA/MC. "Don't 
get burned in a tailgate deal," call Gary N6ZD 
at Technical Services & Materiel 408-385-
0301, 408-385-7519, FAX 408-385-0261, 
GaryN6ZD@aol.com 

ANALOG METERS: Fluke 896A $450; Fluke 
428B DC clip-on milliammeter $150; Fluke 
893A $125; Fluke 891A; Simpson 265 $60; 
Fluke 8300A01/02; Millivac ANNRM 145B 
$50 (no probe); North Atlantic 321A $150. 
AST Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E­
Mail: astmrktg@wrench.toolcity.net 

ASHCROFT 1327D 10,000 psig portable 
gauge comparators includes pump, 4 test 
gauges, and all accessories, new $1,000 ea., 
4 available. Call 609-678-8691. 

WANTED: BRUEL & Kjaer 4153 artificial ear, 
microphones, couplers, connectors, cables, 
etc. for acoustics. Fax info to James Welsh at 
616-396-0092 or mail: 225 W. 30th St., 
Holland, Ml 49423. 

Top Quality Reconditioned 
Electronic Test Equipment 
Hewlett-Packard • Tektronix • Fluke • Wiltron 

BOUGHT & SOLD 
Test Equipment Wanted 

Looking for Test Equipment Manuals? 
Contact: Manuals Plus (801)882-7188 •Fax (801)882-7195 

Corporate Offices 
P.O. Box 1762 

San Mateo, CA 94401 

Seattle, WA 206-251-6653 
28.5 S.W. 41st St. 
Renton, WA 98055 

415-579-1711 • Fax 415-579-5777 
http://www.bellelect.com 

~BELL 
Electronics 

Write In 42 on Reader Service Card. 

SELL: TEKTRONIX PG508 generl!tor, $400; 
Tek P6046 differential probes $250 ea.; HP 
1335A XV display scopes $250 ea. ; Fluke 
5205A amplifier, $1,000; chart recorders, HP 
7155B, $300; HP 7100BM, $300; HP 740A 
voltage std., $200; HP 8405A vector volt­
meter, $500; Leitz Wetzlar microscope illumi­
nator, $200; Tektronix 2215 scope, $450; 
GR1001A signal generator, $200; GR1234 
VSWR meter, $150; HP 2508 RX meter, 
$300; HP 35868 selective level meter, $800; 
Tektronix 335 portable scope, $400. A-Comm 
Electronics, 303-290-8012 fax 303-290-8133. 
E-Mail: ACOMM@worldnet.att.net 

WATT METERS: B&W 334-A includes 1 KW 
dummy load $79; Triplett 360-G $24.50; 
Heath IG5206 video alignment gen. $39; 
Shallco T-693 precision audio attenuator 
$139; Vector WR-SOC signal gen. $79; 
Beckman Scopemate II $159; Tek 1230 logic 
analyzer $490. Synergetics Surplus, 3860 
West First Street, Box 809, Thatcher, AZ 
85552. 520-428-4073. synergetics@tinaja. 
com VISA/MC. 

CALIBRATORS: HP 69208 VCM $225; HP 
738BR AC/DC $75; Fluke 335A $550; 
Tektronix 067-0502-01 calibration fixture $75. 
AST Global Marketing, Meadville, PA 16335. 
Phone: 814-336-2138; Fax: 814-337-7920; E­
Mail: astmrktg@wrench.toolcity.net 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

POWER SUPPLIES, ETC.: HP 6237B triple 
output: 0-18V, 1A; 0-20V, .SA dual tracking 
$425. HP 6253A 0-20V, 3A dual tracking 
$300. HP 6255A 0-40V, 1.SA dual tracking 
$350. HP 6443B 0-120V, 2.5A $375. Tek PS 
503A $195. Xentek extreme isolation trans­
formers for CLEAN POWER: 5KVA, 2.5KVA, 
etc., starting at $195. Excellent condition, 
warranty. Pepper Systems, 214-353-0257. 

HP 400EL AC voltmeter $95. Also misc. PD 
& HP power supplies. Ed Matsuda 619-479-
0225 E-Mail: ematsuda@themall.net 

POWER FILTERS: New Genisco facility fil­
ters, dual 30 amp, 120/208 VAC 50-60 Hz UL 
listed; extended range 100dB from 14KHz to 
10GHz, $225 each. 20 available. Quantity 
discount available. Tel: 505-299-3848; Fax: 
505-298-6452. 

BATTERY ANALYZER with PC interface. 
DOS or Windows software $279. LaMantla 
Products, 1136 Aldersbrook Road, London, 
ON, N6G 2X8. 519-472-5566 Fax 519-472-
1702. 

HP 8656A SYNTHESIZED SIGNAL GENER­
ATOR. 100KHz to 990MHz, 100Hz resolu­
tion, +13 to-127 dBm. AM, FM, AM/FM mod­
ulation, HP-18, large LED readout. These 
units have been upgraded with the newer 
(86568) attenuator assemblies. Fully tested, 
with manual. $2,700. Brian Kent, Kentronix, 
PO Box 2444, Farmingdale, NJ 07727. 908-
681-3229, or Fax 908-681-3312. E-Mail: 
brian@kentronix.com 

A Sitnple Solution. 

To Order Call: 
Phone: (303) 440-5590 

fax:(303) 440-9467 

bbs: (303) 440-7828 

e.mail : versatech@csn.net 

Versa Tech~ 
Electronics 

P.O. Box 18476, Boulder, CO 80308 

5oftware 
C\earance Out\et 

DeadlY Tide 
3D Website Builder 
Act 3.0 for Win 3.1, 951 NT 
Encarta 97 Wln95 CD 
Clvlllzallon CD 
Warcraft II 
Floorplan Plus 3D I Windows 
Return to Zork MAC I IBM 
Wlntlows3.0 
Links SOlld Gold EdHlon CD 
lmaulneer Technical Wln95 Ir NT 
Dos5.0 
QulckBooks Pro 5.0 

$34. 
$69" 
$14911 

$39" 
$111" 
$34" 
$111" 
$10" 
$19" 
$111" 
S199" 
$14" 
s1s9• 

MS Dos 6.22 Corel Draw 7 
$39995Full Upgrade version of 6.0 

with free stepup to 6.22 

$19995 Upgl'llde 

Fax Works Pro 3.0 
forWlnduws 

with OCR $1915 

s2ga5 

New products In everyday! 
Call for anllabllllY and uur 

FREE catalog or surf our Web Site @ 
WWW.SottwareOutletcom 
Emall: SCOutlet@AOLCOM 

3501 w.Moore An. #C Open 10-8 Mon-Fri 
s1nta Ana, CA a21011 Open 10-6 Sat-Sun 
Fu 171111 UH799 17141434-4797 

Pacific Standard Time 

1-800-230-SOFT 
QuanUtles are llmffed. Compatiblllty not (7638) 

guaranteed. No returns on used or opened ll 
mercillndlle. Returns must illve an 

authorization number! Defective producb will 
be replaced wllll ldentlcal Items. Add $6 min. · 
for shipping. Policies, avallablllty, and prlcn .. 

subject to change without notice. 

$ We also buy new software and closeouls $ 
Gall (714) 434-4797 or Fax (714) 434-4799 

Write In 152 on Reader Service Card. 
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t . In ~ast_ colu ve talked ab~~t senso~ 
i.resolutron 1mpro .... t ISRIJ. The response to 
· those columns has been fantastic. The E-Mail I've 
received indicates'that it struck a nerve. I've also 
received some update ideas on the design from 
readers. Already reported last month is the use of 
a small constant in the denominator to keep the 
equation from going off the top of sanity when 
the sensor outputs are the same. Recall that 
method used two sensors aligned to pick up the 
same target. If VJ and V2 are the output voltages 
of the two sensors. then the SRI circuit produces 
an output calculated from: 

Vl+V2 
1 

k+(Vl-V2) 

The value of k is set to produce a full-scale 
output when VJ-V2 = 0. 

Speake & Co. Ltd ., of Wales, UK represented in 
the USA by Fat Quarters Software f 24774 
Shoshonee Drive, Murrieta, CA 92562; 909-698-
7950 (voice}, 909-698-7913 (FAX}J, is designing a 
special Applications Specific Integrated Circuit, 
type no. JC IOI R, to implement the two-sensor 
method using FGM-3 flux-gate magnetic sensors. I 
suspect that the JC 101 R chip will also work with 
other sensors that produce a frequency output 
similar to the FGM-3. 

Another reader pointed out that the two­
sensor method can be implemented in either 
analog or digital circuitry. A single-sensor method 
can be implemented in digital circuitry, although 
analog implementation might work with some 
kind of "bucket brigade" arrangement of 
capacitors. 

Single-Sensor SRI Method 

The two-sensor method of SRI produces 
startling results, but at the cost of two sensors. 
Another approach uses a single sensor and a look­
ahead calculation to synthesize V2. 

Assume that the values of VI from the sensor 
are a series V; in which each value represents the 
signal amplitude at sequential locations along the 

. X-axis: 

VJ V2 V3 V4 VS Vb V7 VB V9 VIO VII ... Vith 

Each value of V; represents a value of VJ in 
Equation J above. The corresponding value of V2 
in Equation I is found by taking a subsequent 
value of VI that is displaced a distance N (an 
integer) from Vi. Thus, in terms of Equation I: 

VJ =V; 
V2 =Vi+N 

Equation I can be rewritten to the form: 

k + (V; - V:+N) 2 

When the VI data from the experiment are 
plotted, the resultant curves are as shown plotted 
in Figure 1, and demonstrate very nearly the same 
degree of SRI as the two-sensor method. 

In addition to some bench testing, I also did 
some modeling in an Excel spreadsheet, and in a 

48 February 1997 / Nuts & Volts Magazine 

Sff'tt;(lfe Visual BASf> 
4,p · program that. l -
w.rote. The VB4 
program allowed 
different values of N to 
be used. It was found 
that a limited amount 
of "tuning" of resolution can be done by selecting 
values of N . However, with the I mm spacing 
used in the original optical experiment values N > 
b showed essentially the same curves . 

In both the single-sensor and two-sensor 
methods, there exists the possibility of creating a 
selectable beamwidth sensor system. Signal VO 
could be the narrow beamwidth signal, VI + V2 
can be the wide beamwidth signal. and VI (orV2) 
can be the medium beamwidth signal. It is 

----------- -------------,-----
! 
I 
I 
I 
I 

~~~~~=--------------L ___ _ 

----~-=-=-::-::--------------;-----

-.. Figure 1 
Sensor resolution plots using 

single-sensor method. 

possible to use this method in a detector that will 
use the wide area curve to search in a rough 
manner, followed by progressively narrower 
searches using Vl and V0 • 

A/D Converter Applications 

The series on A/D converters prompted a 
number of questions about A/D converter 
applications . Let's take a look at some generic 

J.--- V1 + V2 

----~------------------------! 
I 
I 
I 
I 
I 
I 

----~--------------------

'-- V1 -V2 

~ Abs(V1 -V2) 
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versions of the concept in hopes that you will be 
able to create your own from the basic ideas 
presented. 

Battery Discharge Indicator. Figure 2 
shows the circuit for a computer-based battery 
discharge indicator. This circuit will monitor the 
voltage of a battery, and input the value to the 
computer. Such circuits are used to monitor 
remote batteries or emergency batteries that don't 
get a lot of attention between needs. You can 
write a simple BASIC or Visual-BASIC program to 
keep track of the voltage, and sound the alarm or 
take corrective action when it is low. 

The battery VI has a normal load circuit. It 
also has a voltage monitoring circuit consisting of 
R 1 and R2, plus the A/D converter. The total 
resistance of RI + R2 should be very much higher 
than the load resistance. The idea is to keep the 
current drawn by instrumentation circuit R1/R2 
from discharging the battery as fast as the load! 

Resistors RI and R2 form a voltage divider 
circuit. The voltage applied to the V1N input of the 
A,ID converter is: 

V1xR2 
= 

RI+ R2 
The A,ID input is a fraction of the applied VI 

battery voltage. For monitoring 12-volt systems 
(which are really 13.6 volts!), using a 0 to 5 volt 
A,ID converter, solve Equation 3 for the ratio of RI 
and R2 that yields 5/14, or 0.357 (sounds like a 
pistol caliber, doesn't it?). For example, if RI is !OK 
then R2 should be S.5SK ... which is close enough 
to the 5.6K standard value that it might not matter. 
Alternatively, you can make R2 a lOK multi-turn 
potentiometer and adjust the output voltage sent 
to the A,ID converter voltage input to +S.00 volts 
when the battery is fully charged. 

Generic Resistive Sensor Circuit. Many 
sensors use some phenomenon that translates 
into an electrical resistance or the change in 
electrical resistance in response to the measured 

v 

+ 

+ R1 

R2 

Figure 4 
Making the differential output of the 

Wheatstone into a single-ended ,~~,:put. 

R1 

R2 

BATTERY 
LOAD 

CIRCUIT 

+ 
V1 = 

stimulus. For example, a thermistor produces a 
resistance that is proportional to temperature, 
while a photoconductive cell (e.g., CdS) produces 
a resistance inversely proportional to light level. A 
potentiometer can be used as a position sensor {if 
linear actuated) or angle sensor {if rotary 
actuated). The Wheatstone Bridge A,10 interface 
shown in Figure 3 will work to convert the 
resistance to a voltage that the A,10 converter can 
read. 

Note that there are two fines going into the 
A,ID converter V1N terminal. These are differential 
lines, rather than a voltage line and ground. The 
Wheatstone Bridge is inherently differential output 
in nature, so requires a differential input on the 
circuit following. Many A,10 converters can use 
two analog input channels to provide a 
differential input. For example, one A,10 that I use 
has 16 channels single-ended, or 8 channels 
differential. 

The value of V1N produced by the Wheatstone 
Bridge is a function of the ratios of R l/R2 and 
R3/R51 . As long as RI /R2 = R3/R51 , the output 
voltage from the bridge is zero. This neat little 
feature makes it possible to set a zero value. The 
value of V1N to the }\ID converter is: 

v,. ~ V x [ R!:2R2 

AID 
p 
0 ,__ __ R 

T 

Figure 3 
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G«lerio Wheatstone Bri~e interface to ND. 
- ~... .,, .. 

R7 

R4 

R5 

R6 

AID 
p 

1----0 
R 
T 

COMPUTER 

The normal procedure is to make RI, R2, and 
R3 somewhere near the same order of magnitude 
as R51 , but there is wide latitude for variation. 

If your A/D converter does not allow 
differential operation, then use a differential 
amplifier at the output of the Wheatstone Bridge 
to convert the output to single-ended. This circuit 
also has the advantage of providing amplification 
... which helps when the Wheatstone output is 
small. ff R4 = RS = R6 = R7, then the gain is unity 
(I). Otherwise, the gain is R7 /R4, provided that R4 
= RS and R6 = R7. In some cases, R6 is made from 
either a multi-turn trimpot, .. or a multi-turn trimpot 
plus a fixed resistance. This is done to make it 
possible to adjust the common mode rejection 
ratio (CMRR) of the circuit to produce a zero 
output voltage when the differential input voltage 
is zero. 

Wheatstone Bridge sensor circuits often 
produce an unwanted offset voltage, i.e., an 
output voltage when R 1/R3 is supposed to be 
equal to R3/R51 . In order to overcome such errors, 
some designers place a BALANCE control in the 
circuit. An example is shown as RS in Figure 5. The 
BALANCE control can also be placed in the 
positive side of the line, i.e., between Rl and R3. 
The resistance of RS is adjusted for V 0 = 0 when 
the stimulus is also zero (or at some value we like 
to call zero, e.g., 0°F). 

My A/D fPlus Others) 

The A,10 converter that I use works through 
the serial port of a personal computer. The 
software is in a DOS-compatible. so it will work 
with either DOS only or Windows 3.x machines. 
The device is made by Pico Technology Ltd. 
(Broadway House, 149- ISi St. Neots Road, 
Hardwick, Cambridge, CB3 ?OJ, England). They 
can be E-Maifed at post@picotech.co.uk, 
or via the worldwide web at 
http://www.picotech.co.uk/ - Pico Tech 
accepts Visa, MasterCard, and American Express, 
so you can order from the USA I have had no 
problems ordering from UK forms via credit card, 
so I don't anticipate any in the future. Also, I have 
never been charged import duty ... all came 
"passed free" by the US Customs Service. I cannot 
guarantee that yours will come that way, but it's 
likely. 

Some of the other Pico Technologies A/D 
products are shown below. Most of them can be 
used with PicoScope software as a virtual 
instrument or Picolog software as a datalogger. 

ADC-10. Lowest cost of all Pico Technologies 
A,10 converters. Allows up to 22 KHz sampling rate 
with a 0-SV input range, It plugs directly into the 
parallel port of your computer. The ADC- 10 gives 
your computer a single channel of analog input. 
Simply plug into the parallel port and you are 
ready to go. Signal input is via a BNC connector, 
which allows an ordinary X 1 scope probe to be 
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used for data acquisition. 
ADC-11. This product allows up to 18 KHz 

sampling rate, with a 0 to 2.SV input range. It 
plugs directly into the parallel port of the 
computer (which makes it easier to interface, 
especially if your serial port is used for the mouse). 
The ADC- II provides II channels of analog input 
in a case slightly larger than a matchbox. One use 
intended for the ADC-11 is portable datalogging 
using a "notebook" or "laptop" portable computer. 

ADC-12. A high-resolution }\ID converter with 
up to 17 KHz sampling rate. It has a 0-SV input 
range and plugs directly into the parallel port of 
the computer. The ADC-12 is similar to the ADC- JO, 
but offers an improved 12-bit (I part in 4096) 
resolution. 

The ADC- 12 is especially useful for recording 
small signal changes, yet its sampling speed is fast 
enough for use as a general-purpose test 
instrument. 

ADC-16. This is the product I used on some of 
my set-ups. It has been used for a number of 
sensor applications, as well as logging VLF radio 
station signal strength for solar flare and Sudden 
Ionospheric Disturbance (SID) detection. It is the 
highest resolution product. The sample rate is 200 
Hz sampling at 8-bits resolution, and 2 Hz 

sampling rate at 16-bits resolution. A little slow for 
some applications, but more than enough for 
many, many applications ... and the 16-bit 
resolution is hard to beat. The ADC-16 has a± 2.SV 
input voltage range and works through the 
computer's serial port. The ADC- 16 has the highest 
resolution of the range; it is capable of detecting 
signal changes as small as 40 µV. Pairs of input 
channels can be used differentially to reject noise. 
The reference outputs can directly power sensors 
such as thermistors. 

ADC-100. The ADC-100 is the highest 
performance of the Pico Technologies devices 
(although I hear an ADC-200 is soon to be 
produced). It has a 100 KHz sampling rate, and 
seven input voltage ranges . It also allows both 
AC/DC coupling, and parallel port connection to 
the computer. The ADC- JOO offers both a high 
sampling rate and a high resolution. It is ideal as a 
general-purpose test instrument either in the lab 
or in the field. Flexible input ranges (± 200mV to 
±20VJ enable the unit to connect directly to a wide 
range of signals. 

TC-08. This product is an eight-channel 
thermocouple-to-PC interface. A thermocouple is a 
bimetallic temperature sensor. The TC-08 connects 
to the serial port of your computer, and no 
separate DC power supply is required. It is 
supplied with picolog datalogging software. The 
resolution is better than 0. I ° C and it is accurate 
to± 0.5 C. The TC-08 supports types 8, E, J. K R. S, 
and T thermocouples. The TC-08 is a simple-to-use 
thermocouple-to-PC interface allowing up to eight 
thermocouples to be easily and quickly connected 
to your PC for measuring and datalogging. 

The TC-08 can also accept a variety of other 
transducers (humidity, pressure, strain etc.) by 
setting the input range to ± 60 mV full scale -
approximately I µV per LSB. 

Getting Them 

Pico Technology products are distributed in 
the USA by A.B.K. Sales [246 Dodge Avenue, 

East Haven, CT 06512 USA; Telephone: voice 203-
468-9691, and FAX at 203-466·2448} and 
Allison Technology Corporation f8343 Carvel. 
Houston, TX 77036-6301; Telephone: voice 713-
777-0401 or 1·800-98~9806, FAX 713-777-
4746; E-mail: perrault'8atcweb.com - In 
Canada by: Electro Meters, 900 McKay Road, 
Unit 2. Pickering, Ontario, LI W 3X8; Telephone: 
Voice 905-428· 3413, FAX 905-428-6086. NV 

New Books 
I recently published three new books under 

the Newnes imprint . Linear IC Applications and 
Linear Integrated Circuits are published by 
Newnes/Butterworth-Heinemann in England, but 
should be available from their USA office . 
Microwave & Wireless Communications 
Technology is published by Newnes/Butterworth­
Heinemann in the USA. All three books can be 
ordered in the USA by calling 1-800-366-2665. If 
you want additional info, the op-amp books can 
be viewed at world-wide web site 
http://butterworth.heinemann.co.uk. - Click 
on "technical books" and follow that or the new 
titles pathway to find my two mini-homepages. 

For viewing the microwave book try site 
http://www.bh.com. - This is the USA site. In 
both cases, you can order through the Internet by 
either filling out the form and mailing it in via snail 
mail, or supplying your credit card info via E-Mail. 
Because of security problems, however, I strongly 
recommend against ordering by sending your 
credit card data via Internet. I would rather lose 
the sale than to have you in trouble because of a 
credit card cyber-thief. 

Connections ... 
I c,:.m be contacted at carrjJ Zaol.com via 

Internet E-Mail, or via snail mail at P.O. Box 
1099, Falls Church, VA 22041. I am relatively 
easy to find in the phone book, as several 
readers c<in attest, but request that you not call 
(privacy 1s valuable to me). 

I TEST EQUIPMENT cont. 
HP TWTAs: 489A 1-2 GHz $185. 491C 2-4 
GHz $185. 493A 4-8 GHz $135. 308-532-
3291. 

ESTERLINE ANGUS Miniservo Ill power sur­
vey recorder displaying KW, KVA, KVAR, PF. 
In case with all accessories. Single or three­
phase application. Three channel. BO. 408-
353-2035. 

TEKTRONIX: 7834 storage scope $395. L-20 
spectra-pulse analyzer $495 . 475 scope 
$375. 576 curve tracer $895. 7603 scope 
$395. Scott's Electronic Surplus, 310-491-
3181 . 

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

REMOTE CONTROL A/B SWITCH 

>iR 

~!#&. ii 

$2995 
A/B/C SWITCH 53~ 
Plus shipping - MonEy Back GuarantH 

DEALER PRICING ON REQUEST 

CONTROLLED BY ANY REMOTE! 
Noll' you can .Hl'itch between two TV signal sources ll'ithout getting up or e1•en reaching for a differe/11 
remote control! Simply press any bu11011 1111 any remote control and hold it down for two secc11ds. 
QuikSwitch contains a patented sensor that causes it to switch sources each time it receives an unin­
terrupted infrared signal j(1r nrn seconds. And you 11'011 't need a spare AC oulet, because QuikSwitch 
operates a full year 011 2 ··AA·· alkali11es. J years 011 lithiwm 1 

HIGH ISOLATION 1000/o SOLID STATE MADE IN U.SA 

MILESTONE PRODUCTS 
5698 WESTBOURNE AVE - COLUMBUS, OH 43213 

1-800-831-0184 
UcenSEd Under U.S . Patents 4.935.733 and 5 .047.765 other Patents Pending 
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Miniature Transmitters and Receivers 
Small, Attractive, High End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1- l/4"x2"x7/16", Assembled 

Qty 1 5 10 
150' Transmitter 24.95 19.95 15.95 
300' Range Transmiuer 29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Code, 60' Range, 1-7/8"x'lr-3/8"x7/16" (T), 2"x'lr-3/4"x9/16" (R) 

RF60 Transmilter and Receiver 24.95 19.95 14.95 
Add$ 4 shipping for nnt Item + $ 1 for H eh additional Item. Ca. residents add ll.2S ... tax 

yip. MasJcrgrd. Moncv Ordgg Pcnonal Qcslrz npd CUb C.O D.s 

Visitect. Inc. £510) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, CA. 94S39 

Write In 28 on Reader Service Card. 

NTSC VECTOR SCOPE: Tektronix 520A 
$1,200. AST Global Marketing, Meadville, PA 
16335. Phone: 814-336-2138; Fax: 814-337-
7920; E-Mail: astmrktg@wrench.toolcity.net 

POOR MAN'S Spectrum Analyzer/Monitor 
Receiver Kit. 2 to 1,700 MHz. Basic kit only 
$78. Now available with switched resolution 
filters, tracking generator and direct digital 
frequency readout. Works with ANY scope or 
IBM compatible computer. Send stamped 
envelope for details. Science Workshop, Box 
3108, Bethpage, NY 11714. http://www.sci 
ence-workshop.com 

SYNTHESIZED SIGNAL generator, 1 to 520 
MHz. Attenuator +10 to -140 dBm. AM/FM 
400 & 1 OOOHz plus external. Stability 
<.001 %. Wavetek 3001 -691 . $795. Only 3 
left. (Several 3000-200). Quantity discounts. 
Warranty. Calibration. New probes. Repairs. 
Loaners. Degreed engineers . "Super 
Cushion" packing. Manuals. VISA/MC. "Don't 
get burned in a tailgate deal," call Gary N6ZD 
at Technical Services & Materiel 408-385-
0301 , 408-385-7519, FAX 408-385-0261 , 
GaryN6ZD@aol.com 

ATTN: TELECOM transmission engineers. 
For sale: HP AC voltmeter model 403B 1mw, 
600 ohm. $100 OBO. 714-494-0072. 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus­
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz­
ers, signal level meters, sweep systems, 
TDRs, OTDRs, and much more. PTL Cable 
Service. Phone 407-747-3647, FAX 407-575-
4635. 

$250! NEW! stereo microscopes. Dual mag­
nification 10 and 30X with dual lighting . 
Larger with 5 year warranties are $325. Full 
l ine of new scopes available . Seabird 
Technical, 3580 Haven, Redwood City, CA 
94063. 415-367-8320 Fax 415-365-5845. 
Visa/MC. 

TEKTRONIX: FG 504 40MHz function gener­
ator $725. A6302 & AM 503 current probe & 
amplifier $850. P6201 900MHz active probe 
$325. AM 502, 7 A22 high-sensitivity differen­
tial amplifiers $375, $350. TR 503 tracking 
generator $875. 7D20 digital storage plug-in 
$700. 390AD digitizer $495. 5D10 waveform 
digitizer with readout $295. 520A NTSC vec­
torscope $1, 150. Excellent condition, warran­
ty. Pepper Systems, 214-353-0257. 

TEKTRONIX 7104A 1GHz oscilloscope 
$1,575. Psitech Plus 707-745-4804, Fax 707-
747-5277. 

COss· 
DIGITAL SATELLITE SYSTEM 

s279es 
+S&H 

Complete 
System 

1---629-5000 
THE TV DOCTOR 

BUY NOW, GET A 
DIRECT TV $200 REBATE 

Expires March 31, 1997 

1---629-5000 

·= s329 
+ S&H 

Complete System1~~iff/ 

Write In 213 on Reader Service Card. 

HIGH VOLTAGE equipment, misc. precision 
test equipment, rubidium oscillators . 
http://www.vigilante-electronics.com or 212-
243-7964. 

DECADE RESISTORS: Shallcross 6852 
$100; Shallcross 830 $75. AST Global 
Marketing, Meadville, PA 16335. Phone: 814-
336-2138; Fax: 814-337-7920; E-Mail : ast 
mrktg@wrench.toolcity.net 

SAVANT INSTRUMENTS 1 to 5 KVDC HV 
power supply model HV-5000-Vl-115-3 $500. 
U ship. 409-933-0206. 

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 but print it In a 

mirror image. (Print Shop and other programs have this 
capabiaty.J 

3. Place paper face cblln on T-shirt and iron the back of paper 
to transfer the image. 

Available In red. green. bkie. or black at $10 .95 each for 
the following printers (specify make and colors UXJnted}. 
Panasonic 1080/ 1180/ 1090/ 1190/ 1123/ 1124, IBM 
Propr1nter: Epson MX/FX/RX 80/ 85/ 86e/Ll{800/ 
LQ500/ LQ510/LQ570/Ll000: Star NX/NU NPlO: 
Seikosha SPB00/ 1000. Tandy DMP130, Apple 
lmagewriter, Ottzen 120D/ 180D/ GSX140: Okidata 
182/ 192/ 320. 

$11.95 each for Epson MX/FX·l00/ 286e. LQlOOO/ 
1050. LQ2500/2550/EX800/ 1000/ LQ860. AP3250/ 
LQlOO Siar NXJ020/2400/ 2410/ 2415/ 2420. 
Panasonic KX-P 2180/2123/ 2124/ 1624/ 1524. 
Toshiba P321/35l / 1340. $5.9 5 each for Okidata 82/ 
92/ 83/ 93, Gemini 1 OX/15X. 

Available in BlACK only at $10 .95 each for Star 
NXlOOO. NEC P2200. Commodore MPS-801 . 

Available In 4-Color Heat Transfer tor lmagewriter 11, 
$12.95: Star NXlOOO $14.9 5 : Siar NX1020 $2 3.9 5 : 
Star NX2420 $23.95: Star NX2450 $2 3.95; Otizen 
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. blie) wide pens 

$ 15.00. narrow pens $ 14.00. 

..,_""""'"HARD-TO-GET 
PRINTER 
RIBBONS 

Gorilla Banana, Conunodore 1525 $8.00: Adam 
Coleco $ 12.00; TI-850/ 855 $ 6 .00: Centronics 700 
Zip Pack $5.00; C. llQh Prowriter Jr., Riteman 
C+/F+ $6 .00: Riteman lnlorunner $8 .00; 
Commodore MPS-801 $5.00: MPS 803 $5 .00; 
Oecwriter l.A30/ 36 $4.00: Apple Scr1be $4.00: 
Mannisman Tally Spir1t 80. Commodore 1526 
$5 .00: Epson JX-80 4-Color $ 14.00. Prtntronix 
P-1013 $11 .00. 

Duer 200 different ribbons In stock. All ribbons new, oot r~ 
inkeJ. Fully guaranteed. Order directly or send SASE for 
complete list. 

Add $2.00,,.,. o«ter shipp'1g .. Calfomk> n?Sic!ents add 7.75% sales 
tax . On ribbon orders Oller $30.00 deduct 10% discount. 

H.T. ORR Computer Supplies 
249 Juan ita Way. Placentia, CA 92670 

lt..~l 714-528·9822 ~! 
~ 800-377-2023 ' 

• . PAX 714•993•8218 . 
http ://www .e xtremepl ay . com/occomp/orr. him 

Write In 211 on Reader Service Card. 

COIVERTERS • cormmu • cormmn,~~\~ a::.-= ,}'CY 

COIVERTERS • CONVERTERS • COIVERTERS .,, -E 
I: z 
8 
• 

= = E 
8 
• = = E 
8 

JERROLD DIX·3-105 
11 021111, Fiie Tllllt 
Fadlry lefdslled 
Single: $45.00 
5+: $39.00 
10+: $35.00 

JERROLD STARCOM 
DQN-7 - CALL SS 

PANASONIC 550MHz 
Single 

5+ 
10+ 

20+ 

$69.00 
$65 

$62 
$59 

Gall Re: Models 145 & 175 
UllVEISAL IE•OTESI 

REPLACEIEIT REIOTES! 
$5.00 & up 

Remote, Batteries & coa1 table Always Included 
WE DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 

Write In 192 on Reader Service Card. 
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Build a three-axis stepper 
motor controller 

Control up to three stepper 
motors simultaneously and 
independently using your 
serial port 

T
he SSC (Serial Stepper 
Controller) interface can 
control up to three four­
phase unipolar stepper 
motors simultaneously and 
independently with com­

mands sent from your personal comput­
er's serial port. 

Stepper motor motion is performed 
by the SSC interface in the foreground 
while it receives commands from your PC 
in the background. All three stepper 
motors are independent of each other. 
While one stepper motor is in motion, 
you can be setting up step counts and 
direction for another stepper motor. Your 
PC can be busy computing the position 
coordinates for the next move while the 
SSC interface is positioning from previ­
ous commands. 

The SSC interface was designed to 
control four-phase unipolar stepper 
motors because they can be found in 
many surplus catalogs for reasonable 
prices, and they can be salvaged from 
older, obsolete equipment. 

I have an abundance of these step­
per motors that were removed from old 
printers and disk drives. The paper feed 
motor and print head positioning motors 
of printers are usually stepper motors. 
Later on, I will describe a simple proce­
dure to help you determine the proper 
phase connections of salvaged stepper 
motors. 

The SSC interface circuit board 
design is simple and straightforward. It 
includes an RS-232 interface, several 
buffered general-purpose digital inputs 
and outputs, and 12 power drive transis­
tor circuits for the three stepper motors. 

All you need to control the motion of 
three stepper motors is the SSC interface 
circuit board, a serial interface cable to 
connect it to your PC, and power sources 
for the interface and stepper motors. 

Example programs are provided in 
support of this project to help you get 
started with your CNC (Computer 
Numeric Control) and robotics projects. 

The QuickBasic stepper motor exer­
ciser program provided with this article 

RS-232 TX 
RX 
G 

SSC 
INTERFACE 
PC BOARD 

GENERAL PURPOSE I/O 

~ 11 DIGIT.AL INPUTS 

--7 7 DIGIT.AL OUTPUTS 

SSC 
POWER 
9-12V 

DC 

G G Pt P2 P3 P<l V+ V+ V+ C 

Figure 1. 

+ 

MOTOR 
POWER 
SUPPLY 

SSC system interconnect diagram. 
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illustrates just how easy it is to command 
and control the SSC interface. The pro­
grams available from the source given in 
the note at the end of the Parts List 
include more complex GWBASIC, 
QuickBASIC, and Visual BASIC stepper 
motor exerciser programs, and a 
QuickBasic application program for 
drilling holes with a three-axis position­
ing system. A pre-programmed 8751 
microcontroller and a binary file for pro­
gramming your own 87 51 are also avail­
able in the Parts List. 

Figure 1 illustrates how the various 
components of the SSC system are inter­
connected to the interface circuit board. 
Only one of the three stepper motors is 
shown connected in this illustration. 

Table 1 shows the stepper motor 
drive output step sequence logic states for 
the three possible modes of operation: 
One phase excitation; two phase excita­
tion; and half step are the three modes of 
operation. The one and two phase exci­
tation modes are sometimes referred to 
as monophasic and biphasic modes. All 
three of the stepper motors can use dif­
ferent modes. 

The S in the step direction columns 
on the left side of Table 1 indicates the 
starting point where the stepper motor is 
at rest after initialization takes place. 

The rows to the right of each of the 
steps in the CW and CCW direction 
columns indicate the output logic states 
of the Pl, P2, P3, and P4 terminals on 
the interface circuit board for all three 
modes. A black square indicates that the 
stepper motor coil will be energized. 

The SSC system has 14 different 
commands. The first three commands 
initialize the interface for full or half step 
mode, one or two phase excitation 
mode, and mechanical limit sense. Nine 
of the commands control stepper motor 
motion. One command reads the logic 
states of 11 digital inputs. One command 
controls the logic states of seven general-

purpose digital outputs. 
There are five general-purpose digi­

tal inputs available for use. An additional. 
six digital inputs are selected at system 
initialization for either stepper motor 
mechanical limit sense inputs or general­
purpose digital inputs. 

If they are initialized as stepper 
motor mechanical limit sense inputs, then 
the stepper motor will stop immediately 
whenever a limit is reached. If limit switch 
sense inputs are not needed on some or 
all stepper motors, then these inputs can 
be used for various other things. 

About the Circuit 

The schematic diagram of the SSC 
interface is shown in Figure 2. The heart 
of the circuit is the 8751 microcontroller 
ICl. All four output ports of the micro­
controller are buffered with IC2 through 
IC5. These 74HC541 octal buffer and line 
driver ICs are used to protect the micro­
controller's 1/0 lines and provide adequate 
output levels. The reset signal for ICl is 
provided by Rl, Cl, and 01. JPl is a two­
pin header on the circuit board that can be 
momentarily shorted for resetting the 
interface, if necessary. You can connect a 
remote reset switch to the pins of JPl. 
The RS-232 serial port circuitry at IC6 uti­
lizes a MAX232 which has built-in charge 
pump voltage converters and RS-232 
receivers and transmitters. 

The embedded controller ICl has a 
built-in serial interface with a program­
mable baud rate generator. The RS-232 
transmit signal from the host PC enters 
the SSC interface at terminal strip TS3 
pin RX. The signal enters IC6 at pin 13 
and is converted from an Rs-232 level to 
a TfL level signal at pin 12. The signal is 
then buffered by one of the eight circuits 
of IC3 on its way to pin 10 of ICl, the 
microcontroller's serial receive data input. 
The serial data transmitted by the SSC 
interface to the host PC is sent out of ICl 
pin 11, the microcontroller's serial trans­
mit data output. This TfL level signal is 
then buffered by one of the eight circuits 
of IC3 on its way to pin 11 of IC6. IC6 
converts this TTL signal to an RS-232 
level at pin 14 and then on to terminal 
strip TS3 pin TX. 

A frequency of 11.0592 MHz was 
chosen for crystal Yl so that ICl can 
generate the SSC system's fixed commu­
nication rate of 9600 baud. 

All of the SSC interface digital inputs 
are pulled up to +5 volts by the lOK ohm 
resistors in the resistor network RNl, and 
resistors R2, R3, and R4. 

The SSC interface digital inputs are 
connected at terminal strip TSl pins 11 
through 17 and terminal strip TS2 pins 18 
through 111. Their common ground con­
nection is located at terminal strip TSJ., 
and TS2 pin G. The optional mechanical 
limit sense inputs are digital inputs n: 
through 16 and are labeled on the 
schematic diagram of Figure 2 and listed 
on the wiring guide of Figure 5 . 

A normally closed switch contact 
connected to a digital input and ground is 
all that you need for a mechanical limit 
sense switch input. The SSC interface 
requires an unregulated DC input 
between 9 and 12 volts at about 200 mil­
liamps connected at terminal strip TS7. 
This power source can be from a com­
mon nine-volt DC power adapter. 

The voltage regulator VRl provides 
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the five volts for all the circuitry on the 
SSC interface board. Diode D2 in the 
power input circuit protects the compo­
nents from damage due to accidental 
polarity reversal. 

The PO port pins of the 87 51 micro­
controller are open drain outputs. The 
resistor network RN2 is used to pull up 
these outputs. The SSC interface digital 
outputs are present at terminal strip TS6 
pins 01 through 04 and terminal strip 
TS2 pins 05, 06, and 07. Their com­
mon ground connection is at terminal 
strip TS6 and TS2 pin G. These digital 
outputs are TTL-level and can directly 
drive the inputs of solid-state relays to 
switch on and off 110 volt devices like 
drill motors or solenoids. , 

Only one of the 12 stepper motor 
drive output circuits is shown in detail on 
the schematic diagram of Figure 2. All 12 
of the output circuits are identical. 

Diodes 03 through D14 are the 
clamp diodes used for inductive load tran­
sient suppression. Their cathodes are tied 
together and brought out to pin C of ter­
minal strips TS4, TSS, and TS6. 

Pin C is typically jumpereci to the V+ 
pin next to it when you want to use the 
clamp diodes on the circuit board. The 

•!IV +SY IL0592 Hhz 

·~ ~tl +1° _u"~-b-H°l-i 
":" ":' 

+SY 

J -Ila ' XT:~ - XTAl.I 

•t \ 111 ._! 
+!IV UT ,> • ) . ) ) +!IV 

2Dt IC2 
) . 

) . ) ' ) ' ) ' > \ 

211f IC4 !Cl '> • . • . ' • --=-'- > 
II 

7 I PU 39 e 18 
17 l"U 7 I Pl.I • 4 PIJ 3 17 
16 3 1'1.1 17 4 4 1' 

H l't.z 
15 4 Pl.2 3' :I H 1:1 

c PU 14 s l"lA IS ' c 14 
5 13 1'1.4 

• Pl.5 34 1 5 13 

4 12 7 Pl.I 
l'l.S 

3:1 PU • 4 U! 

1 11 • Pl.7 31! ' 11 P0.7 1 

IT 8 IT 
7 .,... 

5 
1 

+5Y +!IV 

2Dt IC3 
20f ICS 

18 10 1'111 • 2 II 
7 3 

l'!.7 7 11 !7 3 17 
4 4 II f'1l 1'1.1 

2' 4 4 1' 
H s 13 1'11 PU es H 
c 14 :! 1'2.4 

s IS 

' 24 ' c 14 
PU 

5 13 IS 1':1.:1 l!3 7 3 13 

4 U! 
Pl.! 

16 1'3.1 lil • 4 12 P2J 
1 11 17 1'3.7 2l ' 11 P2JI 1 

IT1 IT 
+SY fA vss .,... 

31 r .,... 
1 Clf'12 CXUITS 

m-m4 •• 

- tF5 ..__ 

;,~I~ 9V TD 12V DC 
l'DVEll IN'UT .. 

T$7 VRl RS-111• 

[i - . IN 
7805 DUT -1.t ~~I _L _;..+SY 

_h CiHll + 

c{ ~ C11-cl6 

-- . - 11 
terminals on TS4, TSS, and TS6 that are 
labeled Pl, P2, P3, and P4 are the four­
phase motor drive outputs for the three 
stepper motors. 

Please note that the Pl through P4 
drive outputs on terminal strip TS6 are in 
the reverse order for stepper motor three. 
Transistors Ql through Q12 can be 
TIP120 power Darlington transistors as 
listed in the parts list or IRF540 power 
MOSFET transistors. The IRF540 transis­
tor can handle much higher currents and 

application. You can use Figure 1 as a 
wiring guide when connecting the step­
per motors and their power supplies to 
the SSC interface board. 

If wired as illustrated in Figure 1, 
then you can use any of the three stepper 
drive output sequence modes. If all of 
your stepper motors have the same volt­
age ratings, then you can use one com­
mon power supply for all of them. 

If you have stepper motors with dif­
ferent voltage ratings, then you will have 

are very efficient 
devices in compari­
son to the TIP120 
transistor. They can 
be directly substituted 
in the circuit with no 
modifications. 

Stepper Motor Drive Output Step Sequences 

Power Supply 
Options 

You must select 
a power supply that 
meets the voltage 
and current require­
ments of the stepper 
motors that you have 
chosen for your 
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to use separate power supplies, or use a 
power supply with a higher output volt­
age and place voltage dropping resistors 
in series with the stepper motor windings 
as shown in Figure 3A and 38. One 12-
volt, 5-amp switching power supply pro­
vides all of the power for the three step­
per motors and interface board in my 
drilling system. I wired my stepper 
motors as shown in Figure 3A. 

The two stepper motors that move 
the table top below the stationary drill 

TABLE 2 

Ste Rate Clock F uencies 
SETIING FREQ. IN HERTZ 

15 120 
63 150 

112 200 
136 240 
141 250 
160 300 
176 360 
184 400 
199 502 
228 1012 
240 1748 

••• 11•1 
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A 
Figure 3. Stepper motor wiring options. 

MOTOR 
POYER 
SUPPLY 

STEPPER MOTOR 

press are rated 5.5 volts at 1.3 amps per 
phase. The stepper motor that raises and 
lowers the drill press is rated 5.0 volts at 
450 milliamps per phase. A power resis­
tor was placed between the positive lead 
of the 12-volt power supply and a V+ ter­
minal of each of the stepper motor drive 
output terminals. The resistance values 
and power rating of these resistors were 
determined using Ohms law. 

When calculating the resistance 
value, you must take into account that the 
TIP120 transistors have an emitter-to-col­
lector voltage drop of approximately . 7 
volts when conducting. 

Therefore, the resistors for the two 
table top positioning motors must drop 
5.8 volts and dissipate 7 .54 watts of 
power. I used 4 .5-ohm, 25-watt power 
resistors for these two stepper motors. A 
14-ohm, 10-watt resistor was used for 
the drill press stepper motor. 

The IRF540 power MOSFET tran­
sistors drain-to-source voltage drop when 
conducting is dependent upon the resis­
tance of its drain-to-source (RDS) and the 
amount of current it is sinking. I found 
this to be about 200 millivolts when sink­
ing 1.3 amps of current. 

By adding voltage dropping resistors 
as illustrated in Figure 3A, you will be 
limited to one or two phase excitation 
modes only. If you use two phase excita­
tion mode, then you must use a power 
resistor of half the resistance value and 
twice the power rating as calculated pre­
viously. 

There is always two phases ener­
gized with two phase excitation mode. 
The voltage drop across the power resis­
tor is the same, but twice the current will 
flow through it. 

If you want to use half step mode, 
then you will have to place voltage drop­
ping resistors in series with both of the 
stepper motors center tapped coil wires 
as illustrated in Figure 38. 

Also, as illustrated, you must disable 
the on-board clamp diodes by omitting 
the jumper wire between terminals V+ 
and C on the stepper motor drive output 
terminal strips and provide externally 
connected clamp diodes directly across 
each of the four stepper motor phase 
windings. 

I recommend using a higher voltage 
power supply and voltage dropping resis­
tors as illustrated in Figures 3A and 38. 
If the voltage source for the motor coils is 
fixed as in Figure 1, then the current 
through the coils will decrease as the step 
rate increases due to an increase in the 
coils inductive reactance. When the cur­
rent decreases, the stepper motor torque 
also decreases. 
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With the fixed power resistor in series 
with the coil and a higher voltage power 

· supply, the voltage will rise across the coil 
when the inductive reactance increases. 
This improves the torque of the stepper 
motor at higher step rates. A power sup­
ply voltage of about twice the stepper 
motor's voltage rating is recommended. 

The ultimate motor power supply 
would be one that provides a constant 
current to each of the motor coils when it 
is stepping, and then switch to a consid­
erably lower current to hold its position 
when it is not stepping. 

Construction 

Though you can build this circuit on 

FIGURE 4 

5.5" 

perforated board that has holes on 0.1 
inch centers using suitable wire wrap or 
soldering hardware, a printed circuit 
board is recommended. 

You can use the actual-size etching­
and-drilling guide in Figure 4 to fabricate 
your own circuit board if you like, or pur­
chase a ready-to-wire board from the 
source given in the Note at the end of the 
Parts List. This board has the parts lay­
out silk-screened on the top side. 

If you use the circuit board, begin 
construction by installing the six wire 
jumpers on the top (component side) of 
the circuit board that are necessary to 
complete some circuit paths. 

Use solid bare hook-up wire or cut­
off resistor leads for the short jumpers, 
and insulated solid hook-up wire for the 
long ones. These wire jumpers are indi­
cated in the wiring guide in Figure 5. 

Three of these wire jumpers are 
located just below and parallel to resistor 
R4. A wire jumper is located immediately 
to the left of capacitor Cl4, and just 
below it is another wire jumper to the left 
of and parallel to IC3. The remaining 
jumper is immediately to the right of 
capacitor C13. Then install the sockets 
for the DIP ICs. 

If you wire wrap the circuit, arrange 
and orient the components in a manner 
similar to that in the wiring guide in 
Figure 5 . Whichever method of construc­
tion you use, do not plug the ICs into 

their sockets until after you've conducted 
preliminary voltage tests. 

After mounting the IC sockets, install 
and solder into place the voltage regulator 
VRl, the diodes, resistors, resistor net­
works, capacitors, crystal, and header 
pins. 

Make certain before you solder any 
leads to the copper pads on the bottom 
of the board that the electrolytic capaci­
tors, the resistor networks, and diodes 
are properly oriented. 

Use double-sided foam mounting 
tape to secure the crystal Yl to the sur­
face of the board. Then mount the screw 
terminal strips TSl through TS7. Install 
power transistors Ql through Q12 last 
These power transistors may or may not 
need to be heatsinked. This will depend 
mainly on the power they have to dissi­
pate with the particular stepper motors 
that you choose for your application. 

The TIP120 transistors get too hot if 
they have to sink a constant 0.5 amps or 
more of current. Heatsinks are highly rec­
ommended in this case. 

The IRF540 power MOSFET transis­
tors stay room temperature without 
heatsinks when sinking a constant 1.0 
amps of current. They are more expensive 
and require precautionary measures to 
protect them against damage due to elec­
trostatic discharge when being handled. 

You can use any type of enclosure 
that will comfortably accommodate the 
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circuit board assembly and the power 
supplies for the circuit board and stepper 
motors. Before actually mounting the cir­
cuit board assembly inside the enclosure, 
double-check all component installations 
(except for the DIP ICs, which should not 
be installed at this time) for appropriate 
values or types and orientations. 

When you are satisfied that all com­
ponent installations are correct, tum over 
the circuit board assembly and carefully 
examine it for missed solder connections, 
poorly soldered connections, and inad­
vertent solder bridges, especially between 
closely-spaced IC pads and conductors. 

Solder any missed connections and 
reflow the solder on any connection that 
appears suspicious. Use desoldering 
braid or a vacuum-type desoldering tool 
to remove any solder bridges located. 

When you're certain that the circuit 
is properly wired and soldered, mount it 
inside the enclosure using .5 inch metal 
spacers and 4-40 machine hardware. 
Then prepare the cable that intercon­
nects the project to your computer. Your 
PC will have either a 9- or 25-pin serial 
port connector. Use Figure 6 as a guide 
when fabricating one of the two possible 
types of cables needed for interconnect­
ing to your PC's serial port. 

Initial Checkout 

A DC voltmeter or a multimeter set 

PARTS 

to the DC-volts function is the only test 
instrument you need to check out the 
project. Clip the common lead to a suit­
able circuit ground point, such as one of 
the mounting holes at the comers of the 
circuit board. 

With no !Cs installed in the sockets 
and the interface cable not connected 
from your PC, power up the circuit via 
TS7 . Make certain that you properly 
polarize the connections. 

With power applied to the project, 
touch the "hot" probe of the meter to 
each of the ICl through IC6 Vee socket 
pins. You should obtain a reading of+ 5 
volts in all cases. If you fail to obtain the 
power reading at any one or more points 
in the circuit, power down and rectify the 
problem. Check to make sure that all 
components are in their correct locations 
and are properly oriented, and make sure 
that all components are soldered into 
place. 

Once you obtain the proper read­
ings, power down the circuit and allow 
the charges to bleed off the electrolytic 
capacitors. Then plug the ICs into their 
respective sockets. Make sure each is in 
its proper socket and is properly oriented 
and that no pins overhang the sockets or 
fold under between the IC's ad sockets. 

Command Summary 

There are 14 commands in the SSC 

system. The lower four bits of the com­
mand byte (bits 0 through 3) contain the 
actual command. Most of the commands 
use bits 4, 5, and 6 of the command byte 
as flags corresponding to stepper motors 
1, 2, and 3, respectively. 

Some commands like the start and 
stop commands only take action if the 
stepper flag is set. Other commands like 
the change direction and auto drive 
enable commands take action with both 
possible logic states of the flags. 

The upper nibble of the command 
byte (bits 4 through 7) is used to indicate 
the digital 1/0 number for the read digital 
input and change digital output com­
mands. Commands 1, 2, and 3 are ini­
tialization commands and must be sent 
first before any system outputs are 
enabled. These commands can be sent in 
any order. 

Command 1 ... Initialize for full or 
hall step 

Full or half step mode is initialized 
for all three stepper motors simultane­
ously with this command. Bits 4 , 5, and 
6 of this command byte are the stepper 
flags . A flag is cleared for full step mode 
and set for half step mode. See Table 1 
for the stepper motor drive output step 
sequences for these modes. 

Command 2 ... Initialize stepper 
limit sense 
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Limit sense is initialized for all three 
stepper motors simultaneously with this 
command. Bits 4, 5, and 6 of this com­
mand byte are the stepper flags. A flag is 
cleared if limit sense is not used and set if 
limit sense is used. 

The mechanical limit sense inputs 
are digital inputs 11 through 16. They are 
labeled on the schematic diagram in 
Figure 2 and listed on the wiring guide in 
Figure 5 as CCWl and CWl for stepper 
1, CCW2 and CW2 for stepper 2, CCW3 
and CW3 for stepper 3. 

The state of these six digital inputs 
can always be read with command 12, 
the read digital input command. When 
the limit sense is initialized for a stepper 
motor, the SSC interface will immediate­
ly stop stepper motion when a limit input 
goes to a high logic state. 

The stepper motor can be moved 
away from the limit by reversing its direc­
tion. All digital inputs are pulled high 
with a lOK ohm resister, a normally 
closed switch on the input terminal to 
ground is all that is needed. 

Command 3 ... Initialize for one or 
two phase excitation 

One or two phase excitation mode is 
initialized for all three stepper motors 
simultaneously with this command. 
There are three possible modes of opera­
tion that a stepper motor can be initial­
ized to. They are: full step with one phase 
excitation; full step with two phase exci­
tation; and half step. 

Bits 4, 5, and 6 of this command 
byte are the stepper flags. A flag is 
cleared for one phase excitation mode 
and set for two phase excitation mode. 
The state of the stepper flag in this com­
mand is ignored if a stepper motor is ini­
tialized for half step operation with com­
mand 1. See Table 1 for the stepper 
motor drive output step sequences for 
these modes. 

Command 4 •.• Change the step 
rate clock 

This command changes the step rate 
clock which is the time base generator for 
the stepper motors. Changing the step 
rate clock affects the speed of all three 
stepper motors. The SSC interface will 
ignore the step rate clock command if 
any of the steppers are in motion when 
the command is received. The step rate 
clock range setting is from 1 to 240 dec­
imal. 

Table 2 indicates the most popular · 
step rate clock settings and frequencies. 
A default step rate clock setting of 199 
(502 Hz) is selected when the SSC inter­
face is initialized. The slowest step rate 
clock setting is 1. A value of 1 is set if a 
step rate clock setting of 0 is received. A 
value of 240 is set if a value larger than 
240 is received. 

There are no flags associated with 
this command. The upper nibble in the 
command byte is not used. The step rate 
clock byte must be sent immediately fol­
lowing this command. 

Command 5 ... Load the speed 
divisor(s) 

This command allows you to change 
any one or more. stepper motor speeds 
by a given step rate clock division. The 
speed divisor range is from 1to255. The 
SSC interface will set the speed divisor to 
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1 if it receives a speed divisor of 0. A 
speed divisor setting of 1 will cause the 
step rate to be equal to the current setting 
of the step rate clock. 

A speed divisor setting of 2 will 
cause a step rate of one half the speed of 
the step rate clock setting and so on, up 
to a maximum division of 255. A default 
speed divisor of 10 is set for all steppers 
when the SSC interface is initialized. 

Speed divisors can be changed while 
the stepper motors are in motion. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. The flag is set if the stepper 
is to receive the speed divisor. The speed 
divisor byte must be sent immediately 
after this command. 

Command 6 ... Load the step count 
This command loads the step count 

for any one or more stepper motors. The 
step count is a 16-bit word with a range 
of 1 to 65535. Bits 4, 5, and 6 of this 
command byte are the stepper flags. The 
flag is set if the stepper is to receive the 
step count. The two-byte step count must 
be sent immediately after this command. 
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The low byte of the step count is sent first 
followed by the high byte. The step count 
will not be changed if the stepper motor 
is in motion when the command is 
received by the SSC interface. 

Command 7 ... Change the step­
per(s) direction 

This command simultaneously sets 
the direction for all three of the stepper 
motors. A default direction of clockwise is 
set when the SSC interface is initialized. 
The direction will not be changed if the 
stepper motor is in motion when the SSC 
interface receives the command. Bits 4, 
5, and 6 of this command byte are the 
stepper flags . The flag is cleared if you 
want the stepper direction to be clock­
wise or set for counterclockwise. Motor 
direction is determined when the end of 
the stepper motor output shaft is facing 
toward you. 

Command 8 ... Start stepper(s) 
This command starts moving any 

one or more steppers. Bits 4, 5, and 6 of 
this command byte are the stepper flags. 
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Figure 6. Interface cable wiring details. 

If a flag is set and there are step counts 
remaining, then the stepper will start 
moving after the execution of this com­
mand. 

Command 9 ... Stop stepper(s) 
This command stops moving any 

one or more steppers. Bits 4, 5, and 6 of 
this command byte are the stepper flags. 
If a flag is set, then the stepper motor will 
stop after the execution of this command. 
The motor will stop immediately regard­
less of the ramp rate set with command 
11 and the drive outputs will tum off 
immediately if auto drive was enabled 
with command 14. 

Command 10 ... Get stepper status 
This command fetches a stepper sta­

tus byte from the SSC interface. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. After the execution of this 
command, a status byte for the indicated 
stepper motor is sent back to the host 
PC. Only one stepper flag is set in the 
command byte, and the status byte that is 
received only indicates the status for one 
stepper motor. 

If more than one stepper flag is set in 
the command byte, then the SSC inter­
face scans bits 4, 5, and 6 and sends a 
status byte for the first stepper flag that it 
finds set. If none of the stepper flags 
are set, then it sends a status byte for 
stepper 1. 

Bit 0 of the status byte is the position 
complete flag. If the stepper motor has 
finished stepping the desired amount of 
step counts set by command 6, then the 
position complete flag in the status byte 
will be set. 

Bit 4 in the status byte is the at-limit 
flag. If mechanical limit sense was initial­
ized and the stepper motor has reached a 
clockwise or counter-clockwise limit, then 
this flag will be set. The status byte does 
not indicate which limit the stepper has 
reached. You can read the states of the 
clockwise and counter-clockwise limits 
with command 12 to determine which 
limit has been reached. 

Command 11 ... Select the step­
per(s) ramp rate 

This command loads a ramp rate 
value for any one or more of the step­
pers. The ramp rate range is from 0 to 
255 decimal. 

A default ramp rate of 0 is set when 
the SSC interface is initialized. Bits 4, 5, 
and 6 of this command byte are the step­
per flags. The ramp rate value must be 
sent immediately after this command. 

The ramp rate value modifies the 
stepper's speed divisor and is non-linear 
for this reason. It modifies the speed divi­
sor for up to 255 of the first and last steps 
of the step count. It provides a means of 
ramping the acceleration and decelera­
tion of the stepper's speed. It seems to 
work best when the stepper speed divisor 
is set at a value of 7 or larger, and the 
ramp rate is 150 or larger. 

Some experimentation is needed for 
optimization with your particular applica­
tion. 

Command 12 ... Read digital input 
state 

This command reads the logic state 
of a digital input. There are 11 digital 
inputs. The upper nibble (bits 4 through 
7) of the command byte contains the dig­
ital input number to be read. 

The status byte indicating the logic 
state of the digital input is sent back by 
the SSC interface immediately after the 
command is sent. The status byte is a 
decimal 0 or 1. 

The logic state of digital inputs 1 
through 6 can be read even if they were 
initialized as stepper motor mechanical 
limit sense inputs. 

Command 13 ... Change digital 
output state 

This command changes the logic 
state of a digital output. There are seven 
digital outputs. Bits 4, 5, and 6 of this 
command contain the digital output num­
ber. The new output state is a decimal 0 
or 1 and must be sent immediately after 
this command. 

Command 14 ... Enable/disable 
auto drive output mode 

This command allows you to enable 
or disable auto drive output mode. Bits 4, 
5, and 6 of this command byte are the 
stepper flags. If they are set, then auto 
drive output mode is enabled after the 
command is sent. If they are cleared, then 
auto drive output will be disabied. All 
stepper motor auto drive output modes 
are simultaneously affected by this com­
mand. These flags are cleared at system 



reset. If auto drive out- rotate, so give it a try! If 
put mode is enabled, 
then all of the four­
phase motor drive out­
puts will tum off when 
the stepper motor is 
stopped. 

COMMAND WORD FORMAT 
FOR COM MAN OS 

COMMAND WORD FORMAT 
FOR COMMANDS 12 AND 13 

the direction of rotation is 
the opposite that it is sup­
pose to be, then reverse 
the wires on terminals Pl 

1,2,3,5,6, 7,8,9, 10, 11'14 and P3, or reverse the 

Turning off a step­
per motor's drive out­
puts when it is stopped 
will prevent unneces­
sary current drain on 
the power supply and 
overheating of the step­
per motor. 

On the other hand, 
the stepper motor drive 
outputs may need to be enabled in order 
to provide a locking torque which will 
hold the stepper motor at its rest posi­
tion. 

Locking torque may not be neces­
sary in situations where the steps-per­
inch ratio of the positioning system is 
very high or when it is not important to 
maintain an absolute rest position. 

The motor drive outputs will tum on 
one step time before the stepper motor is 
sent into motion and they will remain on 
for one step time after the motor has fin­
ished stepping. 

The stepper motor's position com­
plete flag in the status byte fetched with 
command 10 will be set the instant the 
motor drive outputs are turned off. If auto 
drive output mode is disabled, then the 
stepper motor's drive outputs will never 
be turned off. 

You can enable or disable auto drive 
output mode at any time. 

Enabling or disabling auto drive out­
put mode for a stepper motor when it is 
stopped will instantly tum on or off its 
drive outputs. Enabling or disabling auto 
drive output mode while a stepper motor 
is in motion will have no effect until it 
stops. 

You can enable auto drive output 
mode before you finish initializing the sys­
tem with commands 1, 2, and 3 if you 
want the stepper motor drive outputs to 
be off after the system is initialized. 

The SSC interface can be reset by 
sending the two byte sequence of decimal 
80 and 95. A decimal 5 is sent back by 
the SSC interface to confirm the reset. 

The SSC interface will except and 
execute all of the commands before sys­
tem initialization has been completed. 
However, motor drive outputs and digital 
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wires on terminals P2 and 
·P4, but not both. 

Label your wires! If this 
procedure does not pro­
duce a smoothly rotating 
motor, then you may have 

Figure 7. Command word formats. 

problems with the inter­
face circuitry, the power 
supply, or perhaps you 
are trying to step the 
motor too fast. 

outputs will be at logic low states. You 
can set up various parameters like the 
step rate clock, the speed divisors, auto 
drive enable, mode, and load step counts 
before you send commands 1, 2, and 3 
for final initialization. 

The example QuickBasic program of 
Listing 1 utilizes nine of the SSC systems 
commands. It is intended to illustrate how 
easy it is to command and control three 
stepper motors. It can be used as a test 
generator when you are trying to deter­
mine the proper phase connections of 
surplus or salvaged stepper motors . 
Other more detailed programs are offered 
in support of this project in the note at 
the end of the Parts List. 

Constants are defined at the begin­
ning of the program assigning names to 
numbers in order to simplify things. The 
serial port is initialized for the SSC inter­
faces fixed communications parameters. 
The serial port input buffer is flushed of 
any unwanted characters before any com­
munications takes place. 

The program names stepper motors 
1, 2, and 3 as X, Y, and Z, respectively. 
Stepper motor X is initialized for full step 
one phase excitation mode. Stepper 
motor Y is initialized for full step two 
phase excitation mode. Stepper motor Z 
is initialized for half step mode. 

No limit sense is initialized because it 
is the assumption that the stepper motors 
are under test and will not be mechani­
cally coupled to anything. The step rate 
clock is set at 160 (300 HZ). 

A different speed divisor is set for 
each stepper motor. After setting up all 
the necessary parameters, the program 
loops continuously stepping all three of 
the stepper motors 500 steps in one 
direction and then the other. 

R17 thrv R28·1,000 ohms 

Since all three steppers use different 
speed divisors, stepper X will stop first 
followed by stepper Y and then stepper 
Z. Steppers X and Y will wait for stepper 
Z before reversing direction. The direc­
tion of stepper Y is always the opposite 
of steppers X and Z. 

The program illustrates how you can 
keep track of each stepper motor's direc­
tion by defining the direction flag con­
stants at the beginning of the program. 

Tips for Salvaged Motors 

The typical four-phase unipolar step­
per motor has six wires. As shown in the 
SSC system interconnect drawing of 
Figure 1, these stepper motors have two 
separate center tapped coils. 

I have found some four-phase step­
per motors that have five wires. These 
stepper motors had their center taps 
joined together inside the motor. 

If you follow this simple procedure, 
you can get any six wire four-phase step­
per motor rotating in just a few minutes. 

With your volt/ ohm meter on a low 
ohms setting, find the two separate coils 
and their center tapped wires. Connect 
the wires at the center tap of each coil to 
the stepper motor power supply positive 
output V+ terminals on the interface PC 
board. 

The two remaining wires of one coil 
are stepper phases one and three. The 
two remaining wires of the other coil are 
stepper phases two and four. Pick either 
one of the coils and hook the two wires 
up to the Pl and P3 output terminals of 
the SSC interface circuit board. Take the 
two wires from the other coil and con­
nect them to the P2 and P4 terminals. 

At this point, the motor should 

This procedure will get your stepper 
motor stepping even though the wires 
attached to terminals Pl through P4 may 
not necessarily be what the manufacturer 
states are the proper connections. The 
motor will step properly either way. 

In Closing 

Although this project was designed 
primarily for use with IBM PC/XT/AT 
and compatible computers, the SSC 
interface can be used with any computer 
that has an RS-232 serial port configured 
for 9600 baud, eight bit, no parity, and 
one stop bit. Any programming language 
can be used for software application 
development. You should know that the 
Standard edition of Visual Basic for 
Windows does not include any means of 
utilizing a serial port. You must learn the 
windows API (Application Programmers 
Interface) in order to access the serial 
port with the standard edition. 

The windows AP! is a large library of 
functions that are not documented in the 
Visual Basic for Windows Reference man­
uals. The professional edition of Visual 
Basic for Windows supports the serial 
port and there is no need to learn the 
APL 

So on to the next projects! These 
will include mastering Visual Basic for 
Windows. Your comments and questions 
are invited. You can contact me by E-Mail 
at: deggertl@athenet.net NV 

The binary file and software exam­
ple programs mentioned in this arti­
cle are available at the Nuts & Volts 
Web Site. See file SSCDISK.EXE in 

the FTP Code Library. 
http://www.nutsvolts.com 

,RN2 • 9 x 10,000-0hm single-row resister network 
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Also available are: kit with au circuit board components 
including programmed 8751, printed circuit board, and 

inal strips, $95.00; A floppy disk containing a 
rJfile for programming your own 8751, st~r 

llaneoua ]J)1 • 1 N914 small signal diode 
;;~ • 1 N4004 silicon rectifi$i' diode 
\{.Q3 p.ru D14 - 1 N4007 silicon rectifier diode .. ,, 
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(cJC2 thru ICS - 7 4HC541 octal buffer h 

592 MHz crystal HC1 Bil) crystal (Oigl-Key 
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7 • 25 each two--po$ition PC mount sere 
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itJ th. ree-position PC mount screw terminal (Olgi-Key 

r exerpiser programs Written in GWBASJC and 
~BQic;~ and a drilling ~lication pr~ram written. A 
l<;;l<$$SIC, $5.00. For diskettes, specify 3 1f2", or·5 v 
nnat. Add 3.5% of total order for shipping (mint- '. 

ile& • MAX232 ·dual RS-232 interface 
Q1 thru Q1 t -'TIP120 power Dartington transistor · 
VR1 • 7805 +5 volt fixed regulator 

capacitors 
C1.C6,C7,C8,C9,C10 • 1 
trolytic ' " 
C2,C3 • 22 pF OOram,k;. 
C4 • 4.7 uF 0 '35Y 
CS - 47 uF 0 35V' 
C11 thru C16 • ; 

Cat. ·No:' ED1602 or similar) · 
, J1- 2 pin single row header 
· Printed cil'Quit board or perforated board with holes on 
0.1" centers and suitable wire wrap hardware (see 
text); soekets for atl DIP IC$; suitable enclosure (SBB 
text); heatsinks for V~1 a . 1 tll(o.u9h Q12 {optional 
for a.1 through 012 . .:/ . • hardware; hook-
up wire; $Older; etc .. ,, 
Note: The following·· 
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Component Sources 

Dig I-Key. Corp. 
701 Brooks Ave., Sou.th 

Thief River Falls, MN,~701-06n 
1~ 

Nuts & Volts Magazine/February 1997 57 



EPROM & CPU/MPUs SOCKET PULLS NEW MICROSOFT 
Math·Coproccessor & CPU TWO-BUTTON PS/2 MOUSE 

8087-1 ............. $19.95 8748H . . . . $6.50 The old-style type. but old reliable. Note: No software 
80287XL. ........... $19.95 8749... . $5.95 included with mouse. MS PS/2 Mouse .............. $19.95 Ea. 80386DX-l6. . ..... $4.95 8749H . . . $6.50 .,_ _______ ....; ________ _. 

80387SX-16 ........ $14.95 8751. ............. $8.95 
80387SX-20. . ... $17.95 8751H ... $9.95 
80387SX-25 ......... $19.95 8752... . . $13.95 
80387DX-20 ......... $17.95 8755. . . ........ $6.95 
80387DX-25 ......... $24.95 MC68020RC20 ..... $14.95 
80486SX-25 <PGA> •••• $14.95 MC68020RC33E .... $19.95 
AM486DX-33 (PGA) ••• $17.95 MC68030RC25 ..... $24.95 
80486DX-fil <PGA> •••. $19.95 MC68030RC33 . .... $29.95 
8741. .... .. ......... $3.95 MC68881RC20 . . . . . . $9.95 
8742.. . . $4.95 MC68882RC25 ..... $14.95 
8748.. . ......... $4.95 
All parts. al socket pUls (must be Oeoned &. Erased). •Note: Speed selec­

tton avciloble at additional charge and cil ports subject to avalkJbllty. 

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 27CHXl . . ........ .. $4.95 
27C64 ... .. ... ... .. $1.25 27CHXll . ..... ..... $6.50 
27128 . ....... . . . . . $1.45 27C1024 ........ .. . $3.95 

WALL PLUG WALL ADAPTERS 
Input: 117 Voe fi:J/60 Hz. Outputs Available. 

Quantity 
Pricing 

Available 

9Vdc 200Ma ....................... $1.&J Ea. 
9Vdc 300Ma ................ .. .. ... $2.50 Ea. 
9Vdc 450Ma ....................... $3.50 Ea. 
9Vac &JOMa ....................... $2.95 Ea. 
9.5Vac 750Ma .. .................. $3.50 Ea. 
l 2Vdc HXlMa ..................... $ 1.25 Ea. 
l 2Vdc 200Ma .... .... .. .. .. .. .... . $1.&J Ea. 
l2Vdc &JOMa ..................... $2.95 Ea. 
l2Vdc 600Ma ..................... $3.95 Ea. 
l2Vdc 800Ma ..................... $6.95 Ea. 
l2Vac 830Ma ..................... $4.95 Ea. 
l4Vdc &JOMa ..................... $3.50 Ea. 
l4Vdc 700Ma ..................... $5.95 Ea. 
l6Vdc l .2Amp ................... $6.95 Ea. 

27128A ............ $1.45 27C020 ............ S5.95 t------------------1 
27256 . .......... . . $1.90 

All DRAMS are clean sod<et pul~ and have full leads. 
4164-15 ............... $0.18 Ea. 41256-15 ................ $1.00 Ea. 
4164-12 ............... $0.25 Ea. 41256-12 ........ ........ $1.25 Ea. 

41256-10 ................ $1.35 Ea. 

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5· ftoppy disk drive mfr. by Alps for IBM 
Thinkpads 755 Serles computers. This drive replaces the 1.44 
Meg drive by transferring it into the onginal mounting bracket 
(5 min.) and It will be auto-detected when the computer is 
storied. Supports 720</ 1.44Meg/2.88Meg standards. 
TP755/2.88 (IBM P/N 1619718) ........................... $49.95 Ea. 

MICROSOFT VISUAL FOXPRO PROGRAM 
STANDARD EDITION ON CD-ROM 

New Microsoft Visual FoxPro dalobase program Version 3.0. Full, not 
upgrade version for Windows 3.1 (16 bit, but runs on Win95 also). A 
full relational database development system. No manua~ included. 
all documentation online. 
Microsoft Visual FoxPro V3.0 ........................... $29.95 Ea. 

NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 

New retail box Intel math co-pmcessar comes complete with 
used guide, utility and diagnostie software. Great priee and 
easy installation on upgradable systems. (Chip package 169 
pin PGA.) A80487SX ............................................ $24.95 Ea. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from working equipment 1.44 Meg. 3.5" in 
5-1/4" mounting bracket. 30 day guarantee. 5-1/4" hatt 
height off-white color face plate. Interface: 34 pin & 4 pin 
power. 
Sony MP-Fl7W-70D .......................................... .. $19.95 Ea. 

NEW AT&T/PARADYNE DATAPORT 
9600 DATA/FAX EXTERNAL MODEM 

New OEM packaged external 9600 data/fax modem. 
Can be used with any desktop or portable computer 
with an open external serial port. Includes fax software 
for DOS and Windows 3. l. Power req. l l5VAC wall 
outlet. Note: A serial cable is needed to connect to 
computer. (Not included.) Windows 95 compatible. 

AT&T DataPort 9.6/FAX ........................................ $39.95 Ea. 

NEW ADAPTEC AHA-1540CF ISA SCSI 
CONTROLLER CARD 

WITH El-SCSI V 2.0 SOFTWARE 
Adoptec 1540CF SCSl-2 ISA card with external high density 
SCSl·2 port (up to 7 deviees). On board BIOS set-up and 
diagnostics, jumpertess configuration. Kit comes with cord, 
cable for two devices, manual. and software. Originally 
packages for NCR Corp. Note: No ftoppy support on this 
model. Adaptec 1540CF KIT ............................... $99.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Width: 4.2 In. Scan Length: 11 In. 
Interface: 16 Bit high speed (ISA) card. 64K SRAM. System 
Requirements: 286/386/486 PC Compatible 

(l6MHz). 
· Avaiable 16-Bit Interface slot, 

Windows 3.1 , 4 Meg RAM, 
lO Meg of Available HD 

space (Min.), 
Mouse or Other pointing 

device. 
Software Included: Picture Publisher LE 3.1. Omaging 
Software), Perceive Personal 2.1, (OCR Software) 
Niscan/GS Plus ......................................................... $39.95 Ea. 

NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Blt ISA Bus Type) 

This board is your basic super VGA video board with l meg of 
DRAM type memory. OSA BUS TYPE.) Core Logie Chip: 
WD90C31-ZS-Ol-02. Resolution/COior: 640x480/256C. 
800x600/256C. 1024x768/256C, 1024xl024/l6C. Note: Software 
drivers included with board. Windows 3.1, VESA, Autocad, etc. 
Tandy SVGA 25-4055 ........ .. ................ .. ........... $29.95 Ea. 

NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keyboards with 4 fl. 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. 

NEW MITSUBISHI 1.2 MEG 
5-1/4" FLOPPY DRIVE 

5-1/4" Half Height Mitsumi. Model #MF504C-318MD. 
Tan face plate only. 

Mitsubishi l .2M FDrive .. .. ..................................... $24.95 Ea. 

NEW INTEL N80287XLT 
MATH CO-PROCESSOR 

New retail box Intel math co-processor comes complete 
with used guide, utility and diognostie software. Great 
price on o hard-to-find part for 286 loptops. (Chip package 

NEW 16-BIT 256K ISA VGA CARDS 
Designed for the PC-XT/PC-AT & compatibles, this is a 
basic low cost VGA video card. 256K DRAM with chips & 
technology 82C45 l . Full backward compatibility with 
EGA. CGA. MDA. and H9fcules modes. Card type: ISA 
16-bit. Model# VGA 300 (VGA Card) .............. $19.95 Ea. 

44pinPLCC.) 1------------------1 
N80287XLT ..................... ... .... ...... ......... ........... ... ........ $19.95 Ea. 

NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix Fas Math coprocessors for 80386DX 16-33 systems. 
This FPU unit is used In place of Intel's 80387DX16-33 port. 
Originally priced at SlCXl.00, a steal $10.95. Case: 68 pin grid 
array. 

Cyrtx CX-83D87-33-GP ........................................... $10.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI Quantum P/N 
ProDrtve 81l>. 3Cklay guarantee. 3-1 /2". l /3 Height (1-5/8"). 
Interface: SCSl/2, SJ pin. 

Quantum 8ll> SCSI .. ................................................ $34.95 Ea. 

NEW SQUARE EQUIPMENT FANS 

PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 

Pulled and tested l Meg x 9 70ns/80ns SIMM memory 
module. Great for upgrading alder machines for 
Windows 95. (Mixed Manufacture & Third party types.) 
30-Day Guarantee. 
l MEGX9-70 30P SIMM (3 chip) .......... .... ............ $10.95 Ea. 
l MEGX9-70 30P SIMM (9 chip) .......................... $10.95 Ea. 
l MEGX9-70 30P SIMM (3 chip) ............................ $9.95 Ea. 
l MEGX9-80 30P SIMM (9 chip) ............................ $9.95 Ea. 
l MEGX8-80 30P SIMM (8 chip) ............................ $7.95 Ea. 
l MEGXB-10 30P SIMM (8 chip) ............................ $6.95 Ea. 

NEW TEAC 1.44 MEG 3.5" 
FLOPPY DISK DRIVE 

New Standard l .44 Meg 3.5" floppy disk drive. 
Manufactured by Teac, Model #FD-235HG. Face plate 
color: Beige. 34 pin interface connector with 4 pin 
power. FD-235HG Teac l .44M .......................... $32.95 Ea. 

NEW EXTERNAL 3-1 /2' 720K 
FLOPPY DISK DRIVE 

ll5Vac3.l'or4.7' .......... ......... $7.95Ea. ra· . , ~ 
12 Vdc 3.1' or 4.7' ................... $6.00 Ea. 
12 Vdc 2-3/8' ...... ............ .. .. .. ... $4.95 Ea. · 0 

l2Vdc2·5;~~·~~·~~~~::E:60K. . ·-- ~ 
5-1/4' FLOPPY DRIVE 

Made by Tandy for 
Tandy lOOOEX Computer. 
Llnit enclosed with cable 
for hOOk-up. 
Drive inside is a Teoc Corp. 
Model #FD-35 FN-10-U. 
Color: White 

5-1/4' half height Panasonic M# JU-455. Black face 
plates only. 

P/N: JU-455 ........ .... .......... ........ .. .... ......................... $9.95 Ea. 

NEW OEM/BUS TOASTER PCMCIA 
HIGH PERFORMANCE SCSl-2 ADAPTER CARD 
Brand new OEM/Bus Toaster PCMCIA SCSl-2 adapter card for 
portable computers, made by New Media Corp. This cord 
was manufoctlJ'ed for o large computer company and has 
its logo on ii, but it is o full function product. Unit comes with 
ASPI driver software only. You must have your socket service 
software for you computer to use this product. Note: The Bus 
Toaster coble ends in o high density DB50 SCSl·2 connector. 
You may need an adopter for your porticulor needs. 

OEM/Bus TOCISt9t' ....... ........... ............................... $59.95 Ea. 

NEW AE-2/T ETHERNET ADAPTER 
MADE BY ARTSOFT 

The AE-2/T Ethernet adopter~ a networ1< card for thiek Ethernet 
and 108ASE-T cables. It~ compatible with any Ethernet system 
and~ Novel NE200J compliant. Bus Type: ISA 8 or 16 bit. Data 
Transfer: 10 MPS. Progrommable Interrupt: 2. 3. 4. 5, 6, 7, 10, & 15. 

AE-2/T 5.0 ISA Adapter ....................................... $24.95 Ea. 

NEW SMC 16-BIT ISA 
ETHERNET LAN CARD 

New SMC Ethercard Plus high performance 16-blt ISA bus local 
area nelwor1< adapter. Cards have a AUi port ond a BNC port for 
coaxial winng. SMC Ellte 16 / P/N 8013EPC ................. $24.95 Ea. 

Tandy Model #25-106 l .. ..................................... $24.95 Ea. 

NEW PCMCIA 10 MEG 
FLASH MEMORY CARD 

Made by Sundisk. (Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA ATA Spec. interface & 
software drivers. ( .. Software drives not included .. ) 
(Note: 10 rneg is uncompressed capacity) P!atfonm 
compatibility: HP lOOLX/200LX IBM TP 350, 365, &JO. 750, 
755. and others, contact Sundisk for your specific 
model. Cards are Plug-Play Windows 95 compatible. 
Sundisk 408-562-0595 or www.sandisk.com 
SDPS-10 SUNDISK .... .. .................... .......... ....... $199.95 Ea. 

NEW 12MEG MEMORY UP-GRADE MODULE 
FOR NEC VERSA SERIES NOTEBOOK 

New l2Meg memory up-grade module for NEC Verso 
series notebook computer. Made by Kingston for 
models E. V, M. 3.3V technology. 
NEC P/N OP-410-4005/Kingston P/N KfN-VS/12. 
KIN l2M NEC (KfN-VS/12) .............. ...... .. .......... .. . $99.95 Ea. 

NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5" 

The Teac combo is o 3.5" ftoppy drive and QIC tape baci<up unn 
built into 5.25" ha~ height frame. Great for systems with imlted 
drive boys. Tape backup unn utilizes the PC's existing ftoppy 
controller. Capacity: 680MB compressed/34JMB uncompressed. 
Tape Format: QIC-301Q.MC. Data Trans. Rate: 0.5 & lMbps. Tape 
Media: 3M MC300>XL (4ll ft.). Software Incl.: Arcada Backup for 
Windows 95, Windows 3.1 & DOS (1.44 Meg ftoppy). (Note: Bock­
up tape or cables not included with drive.) 
FF-310l/700Combo ........................................... $69.99 Ea. 
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I TEST EQUIPMENT cont. 

HEWLETT-PACKARD: 2801 quartz ther­
mometer $295. 545A logic probe $69. 400GL 
voltmeter $225. 3455A voltmeter $399. 
86408 NAV/COM signal generator $235. 
53278 counter $225. 608E signal generator 
$235. X382A attenuator $159. Also offer on 
5233L, 3484A, 3300A, 6403A, 5512, 606A. 
Scott's Electronic Surplus, 310-491-3181, 
FAX 310-491-3182. 

TEST EQUIPMENT: TEK/SONY 305-DMM 
SCOPE W/DMM BATT PWR XLNT $350, 
TEK 5441 w/plug-ins $450. DC509 $250, DM 
502 DMM $50, TM 506 $125, Fluke 335A 
volt. std. $300, SOOOA DVM w/lo-ohms and 
Ni-Cad. $60. B&K 466 CRT tester $75. SEN­
CORE SS137 sweep ckt analyzer $75. Four 
Designs Co. '360-887-1555. VISA/MC/ 
AM EX/DISCOVER. 

AILTECH FM10CS service monitor. High fre­
quency RF module with AM/FM module. 
$1,000. 219-353-7034. 

FLUKE 5200A AC voltage standard $1,400; 
Fluke 5215A power amplifier $1, 100; Fluke 
3320 DC voltage standard $350; HP 4328 
digital power meter $200; Ballantine 
AN/USM-326A 550MHz counter/timer $275; 
Fluke 8600A 4-1/2 digit multimeter $125; HP 
141T mainframe $450; HP 489A 1-2 GHz 
amplifier $200; HP 1715A 200MHz oscillo­
scope $400; HP 1720A 275MHz oscilloscope 
$450. Credit cards accepted. Jim Stevenson, 
Phone: 908-722-6157, Fax: 908-722-6391. 

HP 8559A .01-21 GHz SPECTRUM ANA­
LYZER with 182T mainframe $3,250. 
8552B IF $395. 8553B 1 OOMHz $195. 
Watkins-Johnson WJ-1250A .01-18 GHz 
FREQUENCY SYNTHESIZER with program­
mable swee-p $5,900. Ballantine 6127A 
OSCILLOSCOPE CALIBRATOR $875. 
FLUKE 515A portable meter calibrator 
$995. ESI 242B RESISTANCE CALIBRA­
TOR $1,750; ESI 242D $3,750. 9o-day war­
ranty. VISA/MasterCard accepted. 619-
439-1345 or 1-800-TO-BUY-TE. Webpage 
http://free.websight.com/Hamilton2/ 



HP 4943A transmission impairment measure­
ment set, excellent condition, $450. HP 
1645A data error analyzer, $395. Fluke 
8010M multimeter, $90. Tek 7A26, unused 
and in original box w/manual, $300. 
TerraCom TCM-DPSR power supply, $250. 
Guaranteed. Call Pat, Alaska-Omega 
Electronics, 907-474-8958 or omega@polar 
net.com 

FOR SALE: HP 8505A network anyl., 
$2,000. HP 86408/1/2/3 RF signal gen., 
$1,400. HP 86408/3 $950. HP 86408/4 $900. 
HP 86408/323 military version, $385. All 
checked and completely functional. Call Stan 
evenings or leave message. 714-841-5866. 

TEKTRONIX 067-0S21-01 $30, 067-0885-00 
$150, 1A1 $30, 130 $50, 2867 $40, 3A1 $40, 
3A3 $40, 383 $40, 5648 $60, 575 $125, 585 
$60, 7603 $100, 76130PT01 $100, 7A11 
$125, 7A13 $125, 7A18 $50, 7A26 $75, 
7853A $75, 7870 $75, 7871 $75, 7885 
$120, DM501A $65, H $20, M $20, R5618 
$60, R7603 $100, SG502 $150, 
TM5030PT02 $75, TM504 $80. G&G 210-
674-8771. 

SUCTION DESOLDERING stations: (pump 
built in) Pace rework $250; Weller DS1000 
perfect, nu pencil $450, no readout $250; 
Ungar 4000 mint $250; Edsyn VP300 $250 (= 
to Hakko); APE EX501 $400 (=to Pace MST 
201A); Ungar 2000 $150. SMD removal: Hart 
200A $1,500; hot tweezer $75; hot air pencil 
$200. Soldering stations: Hexacon $45; 
Weller WTCPN $35-$65; EC2000ESD $100 
perfect; EC2001 ESD $150; GC Xytronic $45. 
Jim 310-515-2058. 

ANRITSU MW910C optical time domain 
reflectometer mainframe with MW938A 1 
1.3UM plug-in. Built-in thermal printer. 
Excellent condition, $15,500 080. 
Guaranteed. Call Pat, Alaska-Omega 
Electronics, 907-474-8958 or omega@polar 
net.com 

MISCELLANEOUS: TEKTRONIX 1480R 
waveform monitor $650; HP 59303A D/A 
converter $150; Tektronix C-52 camera oscil­
loscope; Tektronix C-50 camera film back; 
HP 3390A integrator; HP 11707A test plug-in; 
Tektronix P6201 FET probe. AST Global 
Marketing, Meadville, PA 16335. Phone: 814-
336-2138; Fax: 814-337-7920; E-Mail: ast 
mrktg@wrench.toolcity.net 

SELLING: HP digitizing oscilloscope 
542010, $1,500. Tektronix 7612D program­
mable digitizer w/7D01 logic analyzer, $500. 
2 HP 3437A system voltmeter, $350 ea. 12 
Weller F0002H Fumex fume extractors $125 
ea. 2 Tektronix 8DM1250 (851) digital tester 
$250 ea. BK precision 1251 NTSC generator 
$250. HP 6286A DC power supply 0-20 V, 0-
10 A, $400. HP 6296A DC power supply 0-60 
V, 0-3A, $400. Looking for Tektronix 2211 
DSO. Marc 704-784-3649. 

LOGIC ANALYZERS. Hewlett Packard 
8407A & 8412A phase magnitude display 
$425; Network analyzer systems, HP 
8410B/8412A/8413A/8414A $550. Tektronix 
308 complete analyzer system $365. Hewlett 
Packard 1600A $200. Hewlett Packard chan­
nel pulse 1GHz channel pulse generator sys­
tem 8080A, 8091A, 8092A, 8093A, $650. 
Psitech Plus 707-745-4804, Fax 707-747-
5277. 

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

HP 862508 RF plug-in 8.0-12.4 GHz & HP 
86260A 12.4-18.6 Hz $225. HP 5328A 
counter $200. Johnichi model 9BTG-A and 
2400ATG-A handheld dial torque gauges 
$300 and $100. Southcoast Surplus, Ty Miller 
714-830-9170, Fax 714-454-9841. 

WANTED: ALL MAKES OF TEST EQUIP­
MENT. WE WILL TAKE YOUR EQUIPMENT 
IN ON CONSIGNMENT OR PAY TOP DOL­
LAR FOR GOOD NEW OR USED LATE 
MODEL TEST EQUIPMENT. AMERITEK, 
BIRD, CUSHMAN, EIP, HP, IFR, MARCONI, 
MOTOROLA, NARDA, RYCOM,SMITH­
MYERS, TEKTRONIX, AND OTHERS. 
CALL 1-800-476-2526. E-MAIL TO 
Alcomtest@aol.com 

HP 54100A digitizing oscilloscope $1,495. 
Dexis 612-944-7670. 

ANRITSU M560J spectrum analyzer 1 OOHz 
to 300MHz $2,695. Dexis 612-944-7670. 

SECURITY 

SPY EMPORIUM privacy security. 
Professional recorders, parabolic mic., wire­
less covert video, bugging/phone tap detec­
tors, scramblers, locksmith tools, etc. FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 77081. 713-
774-1000, FAX 713-774-6222. 

COUNTERSURVEILLANCE = $250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) earn 
$250 HR in the fascinating field of COUN­
TERSURVEILLANCEI For free catalog call: 
1-800-732-5000. 

PAGER OWNERI Use your pager as a secu­
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys­
tems available. Call 410-483-6211. http:// 
www.wortdprofit.com/maateez.htm 

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

WANTED: CONTROL unit for Cohu ARC-
14Hz or Palco PT550M camera pan and tilt 
unit. Call Bill Scolnik, 1-800-634-7036 or fax 
201-405-1706. 

THE COPY CAT OUTLET 
U.SeA.CeEe INTERNATIONAL 

• BE~r B~XE~ •BEST PRICES • N 0 B UL 

QUALITY FACTORY BUILT"CABLES" AND "INSTRUCTIONS"! 

7 WAY COPY CAT COMPLETE WITH CABLES 

FREE SHIPPING ON 1st 50 ORDERS ONL 

U.S. and International Dealer Inquiries Invited. Mexico, Brazil, and Canada Welcomel 
NEC PIOO Maalc CllPS. $399 I C-Tec Cables. $249 I OKI 900 5 NAM CblPS. $1?5 

5 NAM Modified OKI Phone • $495 * C II f p · R d * 
f riendlY and knowledaeable staff on DutYl a or rices on ea ers 

CALL NOUI: 912-423-95 10 
Purchaser aarees not to us~ ~qulPment for _ an' Jlle~al ~urPose. FCC ti tie # 18. section 1029 
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........... , 
....... 

' 

SIX-MONTH GUARANTEE 
(30-DAV MONEY BACK} 

. 

Phone 630-616-8050 
or 

Fax 630-616-8094 
For orders only: 1-800-742-2567 

HOURS: MON.-FRI. 8-6 CST• SAT. 10-2 CST 

. Greenleai Electronics• P.O. Box 538 • Bensenville, IL 60106 
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COMPUTER PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS 
QTY DISCOUNTS AVAILABLE* - GoVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED - APPLE II/ MAC&.. IBM 

.p 
MPEG& 

TV Tuner! 
Miro:mD 

6 HH Bay SCSI Tower Case 

•200WP/S 
•6 llliBays 
•6 ID Selectors 
•No-tip stands. 

All bays Open Face for 
CD ROM, S}Quest, 

Optical, Etc. 

2MBVLBSVGA 

Xing MPEG Player &c Comptcns 
Multimedia Encyclopedia CD's Included. 
64Bit WmdowsAa:elleratedgraphics. No 
jumpers to mess with. jltit install the soft-

ware and go! Miro20I'DUve! 

$119.00 

VJSit Our Web Page 
For specials and 

more info. on these 
item.5. 

http://www.allelec.rom $99.00 
2 50 Pin Centrooics 
Connectors & 6 IDC 
50 Pin coonectors. 6 
SCSI ID Sele:tors. 

Power Supplies FI OPPY & CD DRI\TS Extemal Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 
Power Supplies are Relurb unless 
Noted otherwise. 
Mini Tower 145 Watts ........ $12.00 
Mini/Mid Tower 200W ..... $19.00 
XT Power Supply. 13.SW ... $10.00 
XT Power Supply 150W ·-·$15.00 
IBM XT 65Watt ...................... $5.00 

New 360K 5.25• HH Drive . ..$10.00 
Used 1.2 Meg 5.25" HH --• .$15.00 
Used 720K 3.5• Drive·---..$10.00 
New 1.44M 3.s• Drive ·--·.$25.00 

CD ROM Drives 
4x IDE lnL CD ROM Drive .$59.00 

Side Switch or remote wired 2x SCSI Int. CD ROM Drive$39.00 
AT Power Supply. 200W -.$19.00 lx SCSI Int CD ROM Drlv~$24.00 

Monitors 
~frame~te 9".B&.WMcrita wemblv. 
BUild your ownmonilm 1~.00 

Extemal Cases for: 
All SCSI Caeeshave 2 50 Pin Centraiics ca inecbJts 
and :.:l>Watt P /S.Open Face has RCA's for CD Audio 
1 FH or 2 HH Floppy Drives w I P /S ....... $19.00 
1 HH 5.25" SCSI (Open Face) .................... $35.00 
1HH5.25" or 3.5" SCSI (Closed Face) ...... $29.00 
1 3.5" SCSI HD (Lunch Box Portable) ..... .. $19.00 
2 CD's or SyQuest Side by Side .................. $45.00 
1 IDE CD ROM w I cables ........................... $49.00 

9" Mi:W Security Mcinitor. "Box" type with 75 n 
input $'il9.00 

'Y' ~te "Box" type cabiret. Grea\sc:reen. Good 
~~monitor. mput for 75'2 (standard) <r 
Highimpidance.------·-··----·-··--··-.$35.00 

HP Colorado TIOOO (Travan) Tape Backup Drive 

400/800 Meg & Qic 40/80 R&W Compatible ....•.• .$49.00 

Ob~Mmiloi:Nota&tieb-tDahnnect 
l:Uanbeliiedir ......... -....,..__~•avideo 
num.&znemw~iifu~. W!llX' 

~M:ro.rB $2'MXI 

Seagate/Conner Travan CTf3200 Tape Drive ... $119.00 
NSC WorkGroup 6Port10 Base T Hub ........... $69.00 
•J" mouse keyboard ..••..•••••••••••••••..••••.••••••••.• $24.00 
PC Pals DOS/Windows Trackball... ........................ $14.95 

EX r I· R i\ . \I 

DRIVE C.\Sl·S 

$19 to 
$65.00 

Mention this offer when you order! 
Mono Wireless Headset! 

Great for Jate night gaming, kids, etc. 

ColorWriter 120ic 
Inkjet Printer 

(Refurb) 

$119.00 

230 Watt PS/2Power Supply, NEW ....................... $29.00 
SIMM Converter 4 30 Pin to 1 72 Pin .................... $14.95 
SIMM Quadrupler 4 30 Pin in one 30 pin socket ... .$19.00 
Apple Standard Mac Microphone ................................... $9.00 
Apple Plain Talk Microphone ............................................ $9.00 
104Key Windows Keyboard ........................................... $14.95 
IBM Compatible Mouse(PC 3-key, MS 2-key) ............. $.5.95 

NTsc Output • 1/3 
inch CCD • FCC Class B 
Fixed Focus 330 x 491 
Resolution • 75 n 6VDC 
Operation .27 A• Approx 
4" high. Great for C-U 
SeeMe I Internet use! 
FULL MOTION COLOR $149 

Alltech Electronics Co 2618 e111pl1 ei9hts. Oceansi4e.C 92056 
*25.00 Mia. Parchase lot Mail Or•ers 

386 System 
Refurbished 

Phone Orders , Cl 3 Southern California Locations! 
World Wide Web http:/ /www.allelec.com 

1300 E. Edinger. Santa Ana - 714/543-5011 

1.2 or 1.44 Floppy 
1024KRam 

CGAMonitor 
Keyboard 

619/724-2404 
h ://www.allelec.com 2018 W. Lomita BLVD. Lomita - 310/539-2260 

Fax: 6191724_8808 1401 El Camino Real. Oceanside - 619/721-0093 
School &:: Government POs Accepted! We buy surplus & unwant~d comput~r inventory 
Phone Order HoUIS 9AM - S-.30PM Mon- Fri as well as scrap electronics related mventory. $149.00 

otorola Cellular 
Extra Life FlipPhone Btry ..... $9.95 
Brick Phone Cig. Adapter. Inside 
is outlined for upper cnctor.$9.95 
Flip Phone Cig. Adapter 
Replaces the battery, does not 
plug into the bottom 1ack ..... $9.95 
Flip-Less Fone leather case .. $9.95 
Flip phone battey,leather case & 
cig. lighter adapter ................ $19.00 

Accessories 

Modem Madness! 
Internal 2400 (PC) .................. $9.95 
Internal 2400 w /NMPl-5 ... $12.95 
Internal 9600 v.32/v.42bis .. $19.95 
Ext. 1200 Blue Motorola UDS .$12.95 
Ext. 2400 96/48 Fax (PC) .... $15.00 
Ext. 14.4K & Fax ................... $69.00 

F11 & D·111 Modems 

11-e~Soundsca 
is a 16 Bit SoUOOcard wfth $ 
32VoiceCapability. This 59 
card is rrwsic to your ears. 

Colorarlo T1000 Tape B/U 

Attaches to your floppy controller 
with provided cable. Travan 400MB I 
800MB Compressed. QIC 40 I 80 
Compatible .•................................. $49.00 
TR-1 (TtOOO) 4/SOOMB Tape -...$24.95 

EPROMs 
MICROCONTROl l.ERS 

2716 or 2732 .............•........... 75~ 
2764/27128/27256 .............. $1.50 
27512,. 271000, 8748 ............. $2.00 
8749 ....................................... $6.00 
8751 ....................................... $9.00 

Crnrs & ROMs 
Intel 486 SX -25 ··-------.$14.95 
Intel 486 DX/2 ·S0·----·-·-.$25.00 
AMD 486eX/2-66.-----··--.S1'.00 
80287-8---·------·--·--.$19.00 
80387DX-33 .............................. .$19.00 
82450 ........... $2.~~··············$1.00 

Shortlead 41256 -10 .(,(}( -08 .75t 
41024-10 (1Megx1) or 44256 
-12 . .$1.50 -10 ... $2.00 -80/-70.52.50 
256x8 ·15 SIMM...$3.00 / -12. • .$3.00 
256x9 SIMM -80 •• - ... ·------S3.00 
1Megx9-10 SIMM---·---$6.00 
1 Meg x 9 -80 SIMM ------.57.00 
1 Meg x 9 -70 SIMM -·-----59.00 

Batteries 
1/2 AA size, 3.6V lithium ......... $6.95 
AT type "plug in" 3.6V or 6V .. $6.95 

PC Cards & Accessories 
9 Pin Serial Mouse ·-------------·-·--59.00 
Microsoft lnPort Bus Mouse Card -------59.00 
30 to 72 Pin SIMM Converter (4 30 to 1 72) .-.$14.95 
Sony 256K Pipeline Cache, 80pln standard -$14.95 
IBM Aptiva 8 Way Joystlck·----·--···---..S9.95 
CGA/EGA VideoCard ....................................... $19.00 
EGA Video Card-----------------.514.95 
AT MFM HD Only ControJJer-------·---59.95 
AT 2 Meg Mem. Exp Card w/2 Meg ·-·----.519.00 
RAM Sack III AT/380 up to 8 Meg card (OK).$19.95 
5 Pin kybd to PS/2 adapter (Specifydirection) ... .$2.95 
8 Bit VGA Card·-------·----·---·---.517.00 
AT Floppy, Serial&: Par Controller .................... .$9.95 
Super l/O IDE, Floppy, 2 Serial, 1 Parallel ...... $14.95 
AT MFM HD & Floppy Ctrl ............................... $14.95 
AT IDE HD Controller ......................................... .$4.95 
Mono/Parallel Port ...............................•............... .$9.95 
Full Length CGA w /RCA out ............................ $14.95 
32 Bit Mem Exp. (9 Meg/OK) Silicon Valley .... $20.00 
101 XT/ATKeyboard .......................................... $29.00 
101 AT Keyboard (NEW) ---------·---.514.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises verticaly ...........• .$9.95 
XT Motherboard ...........................................•....... $14.95 
AT Motherboard w/1024K ................................. S29.95 

CA-Jll-od47~Soloo•.•- ....... 6,.,,......-,..16.51l•W-iy:Utod,_pookxto._••!IOdoy-iy•AlL---·•IMAf,all_......,..._ID ... •No--•bw-~6 ...... -..---• 
~ ......... -...~topookxto,.--.i•-· I I "l'J ~ Sdlaal6l-.y,.._Ordon.....,.. __ NJCanly.•--..-iydjct1oc11-.•..,--9J--•-
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MULTIBAND ANTENNA 
TRIVEC AVANT AV-455-3 WHIP ANTENNA, operates over 30-88 and 108-17 4 Mhz j_ @ 50 watts, 225-400Mhz@ 100 watts; 50 ohm input. VSWR 2.5:1 max; Fiberglass 

T ~~:~!;:~}:;~;:~~~~.~~~;:~~unt hol'.s. 3·~· o$is'~~ 
HEWLETT-PACKARD 200 CD OSCILLATOR, popular tube-type audio genera­
tor covers 5 Hz to 600 KHz in five bands; output 10 volts into 600 ohms or 20 
Vo pen circuit. Requires 115/230 VAC 50-400 Hz. 7"Wx10.8"Hx12.5"0, 20 lbs. 
sh. USED-CHECKED w/book .. .. .... .... .... ............................... $125.00 

TA-838/PT FIELD PHONE 
··-·-. MILITARY TELEPHONE has push-button numeric tone pad and is designed for 

· 2- or 4-wire communications; replaces old EE-8 and TA-43/312 field phones. 
Ringing signal possible only in 4-wire hook-up. TA-838 can also be operated 
over standard telephone lines. Rugged thermoplastic construction; requires 
four C-cell batteries. 6.9.8x5, 8 lbs. 
USED-CHECKED ......... ......... ................................ .. .......... .... $86:00 $70.00 
Operators Manual .. .. ........ .................................. .. .... .. ..... ........... ....... $10.00 
WD-1A Twin-Wire for TA-838, 1 mile reel... ... .. .. .... .. ...... .. .............. $125.00 

JAN-BOXED ELECTRON TUBES 
2A3 Penta-USA {but looks Chinese-made) ................. ... .. .... .. ~ .............. .. .................. . $14.00 
2K25 Raytheon blue .... ... .. ..... $40.00 4CX300A/8167 Eimac .............................. $65.00 
4D32 Raytheon ..................... $35.00 684GA Sylvania ........ .......... ...... .. ... .. .. .... .. $17 .50 
1625 National-Union ...... .. ...... $4.50 5691 Richardson ....................................... $6.50 
5751 ECG ................ ...... .. .. .. .... $3.50 5814A ECG = 12AU7 .. .. ............... .. .. ...... .. .. . $3.25 
5998A Sylvania .. ............. ........ $9.95 7025 GE= 12AX7 A .. .. ........ ......................... $7 .50 
6146W GE ..................... .. .. .. .. .... .. .. ... .. .... .. ........... .. .......... .. ... ...... $19.95 ea; 10 for $175.00 
6922 ECG= 6DJ8 ............................................... ... $3.50 ea; 10 for $28.00; 100 I $200.00 
7360 ECG ................... .. ......... $15.00 8552 ECG, 12V Version 6146 ....... ..... .. .... $12.00 
7581A ECG, 35 W version of 6L6GC .. .... ... ...... .. .................... ... .... .. ... $17 .50 ea; 10/$150.00 

Prices F.0.8. Lima, O.• VISA, MASTERCARD Accepted. 
Allow for Shipping • Write for latest Catalog 

Address Dept. NV • Phone 419/227-6573 • Fax 419/227-1313 
E-mail: fairadio@alpha.wcoil.com Home Page: http://alpha.wcoil.com/-fairadio/ 

FAIR RADIO SALES 
1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 

Write In 189 on Reader Service Card. 

I SECURITY cont. 

PROFESSIONAL ALARM control panels and 
all equipment. For a free catalog: voice or 
fax: 908-840-1390. 

ICOM COMMERCIAL equipment bought, 
sold, and repaired by factory authorized dis­
tributor. GSA, export, warranty service, fleet 
maintenance. Two way, new R8500 and R10 
receivers. Dealer prices to all . No amateur. 
SWS Security 410-879-4035, Sales@sws 
sec.com 

"THE MOST extraordinary hacking & spy 
catalog In the world!" www.spectre-press. 
com 

MICROWAVE COMPONENTS, many types. 
Contact: T-MINUS-7 510-651-9477, Fax 510-
651-3657, t -minus7@mediacity.com 
www.tminus7.com 2060 WARM SPRINGS 
CT. #5, FREMONT, CA 94539. 

USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
317-385-2305. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

MOTOROLA 550 FLIP $149.95 LIMITED QUANTITY 
MOTOROLA LITE $199.95 LIMITED QUANTITY 
MOTOROLA FLIPESS $119.95 LIMITED QUANTITY 
MOTOROLA 8000s $69.95 LIMITED QUANTITY 
ALPHASTAR 950 $179.95 LIMITED QUANTITY 
NOKIA 100+ 101 $110.00 LIMITED QUANTITY 
BLAUPUNKT TC142 $79.95 LIMITED QUANTITY 
AUDIOVOX 450 $119.95 LIMITED QUANTITY 
AUDIOVOX 525 $149.95 LIMITED QUANTITY 
AUDIOVOX 400 $99.95 LIMITED QUANTITY 
NEC P120/110 $119.95 LIMITED QUANTITY 
DIAMONDTEL20X $139.95 LIMITED QUANTITY 
UNIDEN CP 6000 $69.95 LIMITED QUANTITY 
NOKIA P 30 $49.95 LIMITED QUANTITY 
TANDY (NOKIA) CT350 $69.95 LIMITED QUANTITY 
GTI CP900 $49.95 LIMITED QUANTITY 
PANASONIC EB3510 $69.95 LIMITED QUANTITY 
NOVATEL 825 HANDHELD $79.95 LIMITED QUANTITY 
AT&T 3610 (NECP120) $119.95 LIMITED QUANTITY 
AT&T 3850 (NOKIA 232) $199.95 LIMITED QUANTITY 

MANY MORE HANDHELDS IN STOCK CALL FOR PRICING 
MOTOROLA TOTE BAG $95.00 ~;ti~;i~WE BU¥ & 
~~:~~ ~~i OLD BAGS ~~~:g~ ~~§E,LLP4GERS'~! 

TO ORDER CALL 215·483·4085 OR FAX 215·483•7732 
6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128 

GET SOUND for VCll and VCll Plus without 
codes. Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 

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. VCll Plus EPROM, 
binary, and source code, $30. Cabletronics, 
Box 30502N, Bethesda, MD 20824. 

DSS PROGRAMMING package. Includes 
information on programming all types of DSS 
test cards. Software and info on specialized 
chips included. Schematics for building both 
original and test card programmers. $45 
Netwave 512-937-0610. 

WANTED: LARGE SATELLITE 
ANTENNAS, 7-20 meter, commercial grade 
only. Also transmitters for uplink, HPAs, 
exciters, etc. Prefer Scientif ic Atlanta , 
Andrews, Vertex, RSI , etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 

SATELLITE EQUIPMENT 

SATELLITE TV 18" Echostar DISH w/IR 
receiver w/1 year free TOP 50 TV channels 
$459; w/dual receiver $529 ; w/premium 
receiver $519; w/IR slave receiver $199. 
Johnson Technology, Inc., 1680 Civic Ctr. Dr. 
#102, Santa Clara, CA 95050. Tel# 408-984-
8963 FAX 408-984-8972. 

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

FREE BIG dish catalog . Low prices! 
Systems, upgrades , parts , and "4DTV. " 
Skyvislon, 1016 Frontier Dr., Fergus Falls, 
MN 56537. www.skyvision.com Call 1-800-
334-6455. 

DISH NETWORK sat. sys. $99 for HWD, 
requires program purchase. Used 6-1/2 ft . 
Kloss Novabeam 100 projection TV with 
Faraudja vjdeo proc. $999. C-Tech 816-627-
1660, PO Box 947, Kirksville, MO 63501 . 

"THE MOST extraordinary hacking & spy 
catalog in the world!" www.spectre-press. 
com 

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

: I I • • 
9am-5pm M-S · Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALL TODAY! IONVSA1£S 
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PicBasic 
Compiler 

$9995 

BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontroUers. 

•:• Expanded BASIC Stamp I 
compatible instruction set 

•:•True compiler provides faster 
execution & longer programs 
than BASIC interpreters 

•:• Newt Peek & Poke to access 
PortA, AID converter; any PIC 
110 port or register in BASIC 

•:• In-line assembler & call support 

•:• Supports PIC16C6x, 7x & Bx 

•:• Use with most PIC programmers 

*Formerly PBASIC Compiler. 
BASIC Stamp is a trademark of Parallax, Inc. 

Also: PICProto Boards - $8.95-$17.95 
EPIC Pocket PIC Programmer - $59.95 

micrt1@ngtneenn3 E2abs 
Box 7532 Colorado Springs CO 80933 

(719) 520-5323 FAX 520-1867 

Ill www.melabs.com !:IC 
Write In 123 on Reader Service Card. 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ... 
with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project. 
All programming 
and hardware details 
explained. Complete 
schematics. Learn to program the 
LCD. keypad digital, analog. and serial 
UO. for your applications. 

•32K Byte ROM, 32K Byte RAM• 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad• Digital, Analog. and 
Serial UO • lntem.Jpts,timers, chip-selects• 26 pin 
expansion connector • Built-in Logic Probe •Power 
Supply (can also be battery operated) • Powerful ROM 
MONITOR to help you program• Connects to your 
PC for programming or data logging (cable included) • 
Assembly ,BASIC, and C programming( varies with 
model) • Program disks with Cross Assembler and 
many, well documented , program examples • User's 
Manuals: cover all details( over 500 pages)• 
Completely assembled and ready to use• Source code 
for all driver.; and MONITOR• Optional Text Book 

Everything you need. From $279 
Money Back Guarantee 

Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094,F AX 714-550-9941 

Ca 11 1-800 - 730-3232 

AU 
f.t·Miif8·1¥11M"' !.B!i#MM 

AES 970 W. !ITH STREET. SANTA ANA. CA 92706. USA 
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411 
Inexpensive 

Home Securit,~ 
Camera 
Switcher 

M any home security set­
ups employ low-cost 
surveillance cameras to 

allow for visual monitoring of criti­
cal access ways or areas around 
the grounds. An inexpensive circuit 
has been constructed that allows 
for the sequential switching of up 
to eight cameras, while giving a 
numeric readout of which view is 
being presented on the output of 
the circuit. 

The key element in this circuit 
is the Maxim MAX455 video multi­
plexer integrated circuit (U1 ). This 
IC operates from a ±5-volt DC sup­
ply and is easily controlled by 
applying a three-bit binary code to 
its three address lines. 

For all practical purposes, 

RI 
75 

Rt 
75 

Rl 
75 

Cl 

C2 

C3 

lMd 

by George Cole 

switching time between sources is 
instantaneous. The IC also has a 
built-in cable line driver video 
amplifier capable of easily driving a 
75- ohm cable arrangement. 

This circuit is readily available 
on the market and costs around 
$20.00, depending on your source 
of supply. It is a wideband, stable 
device with exceptional operational 
characteristics, and makes an ideal 
solution for multiple input switching 
of wideband signals. 

An input signal is connected to 
the line driver video amplifier when 
the address corresponding to it is 
placed on the pins AO, A 1, and A2. 
Thus, for input 0 to be connected 
to the output, AO, A 1, and A2 must 
all be at logical O. Likewise, for 

be eliminated from the circuit and 
replaced with shorts. 

Too much DC offset applied to 
the inputs of the MAX455 will 
cause the device to saturate in one 
direction or the other, resulting in 
distortion of the video signal or its 
sync tip, and unsymmetrical cur­
rent drain in the amplifier. 

The 22K resistors to ground on 
the input pins provide termination 
for the input circuits of the IC. 
Matching from the output driver to 
a standard 75, video cable is pro­
vided via the 75-ohm resistor in 
series with the output connector. 
The amplifier voltage gain is set to 
2 by the network of two 1. 15K 
resistors and the line from the junc­
tion of the two back to the inverting 
input of the amplifier. 

This set-up provides non­
inverting amplification of the 
applied signal. The value of the 
signal at the output pin of the 455 
will always be twice that of the 
input. When driving a 75-ohm 
cable with a termination of 75 
ohms, the signal value at the out­
put connector will be the same as 
the input. 

The generation of the timing 
and control signals for the address 
lines is developed starting with the 
oscillator circuit built around the 
NE555 timer IC (U4). This is a ver­
satile timer chip which has been 
connected, in this case, to provide 
a variable frequency rectangular 
wave as a clock for the counter cir­
cuit (74HC4040, U2). 

The frequency of operation is 
set by the resistor/capacitor combi­
nation of R12, 13, 14, and C9. 
Using a 1 M variable resistor for 
R12, results in a wide range of 

"' V1JJT ......... ~~.....-~---"~-+·~ 

•lH 7:1 
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FIGURE 1A 
VIDEO SWITCH 
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input 7 to be connected 
to the output, AO, A 1, and 
A2 must be at logical 
high, or 1. The address 
lines are set to respond 
to TTL level logic signals. 

In the circuit presented 
(Figure 1 ), each of the 
input signals is terminat­
ed in 75 ohms. The sig­
nals are then fed to the 
respective inputs on the 
MAX 455 via DC blocking 
capacitors. If you know 
that your video signals do 
not have a DC offset, the 
blocking capacitors may 

oscillation frequency, from 9.5 Hz 
down to .14 Hz. Each cycle causes 
a change in input selection, there­
fore the viewing time on each cam­
era position is variable from a tenth 
of a second up to seven seconds, 
using these component values. 

If desired, longer viewing times 
can be easily obtained by substitut­
ing a different value for C9. Using 
a 22 uFD capacitor will result in a 
maximum dwell time of 15.4 sec­
onds and a minimum of .22 sec­
onds. 

U2 accepts the clocking signal 
from U4 and uses it to count up. 
The lower three output lines of U2 
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4 CAP- VCUT 

ICLZ660 

7 

:I 

+ C12 
luf'd 

vss 

vcc 

Ul.6 

16 J ....... 4:t...~-~-d _ __._...._ __ .-"'----..,,::116.---l-4'-s~.,L~~-i_a _ _..J1.;~· 

FIGURE 18 
POWER SUPPLY CIRCUIT 

. 1ura When the output of U3C 
•4 goes high, it drives the 

reset line of U2 high, caus-q
c~6 fa ceo goes high. 

,__ _____________________________ __. ing U2's count to reset to 0, 

If SW1 is closed, the sequence 
becomes 0, 1,2,3,4,5,0,1,2,3,4,5 . 
Table 1 below details the number 
of states (or camera connections) 
based on the settings of SW1 -
SW3. 

are tied to the three address lines 
on the MAX455. As the count value 
changes, the output of the MAX455 
is progressively connected to each 
of the inputs 0 through 7. If all we 
wanted to do was provide for a 
fixed sequence of switching, we 
could stop the design at this point 

I have carried the design a 
step further to allow the user to be 
able to connect to fewer inputs 
than the full eight. The fixed 
sequencer, if not modified, will 
spend the same amount of time on 
each input address. Thus, if only 
four inputs were used, half of the 
sequencing time would be spent on 
no signal inputs resulting in blank 
screens. 

The logic circuit made up of the 
74LS11 (U3), the 74LS32 (US), 
and the three switches (SW1-
SW3), allows us to "set the count" 
for the sequencer; in effect, short­
ening the count from the native 0 
to 7. The output of each address 
line from U2 is connected to one 
input of a two input OR gate. 

The output of each gate will be 
logically high when either the 
address line is high, or when the 
switch pulls the second line high, 
or when both inputs are high. In 
this fashion, the effect of a particu­
lar address line may be suspended 
by pulling the switched input high, 
thus always rendering that gate's 
output high. 

The output of each gate is 
connected to one input of a three­
input AND gate (U3A). This gate's 
output will go logically high when 
all three inputs are high. The out­
put of this gate is tied, in turn, to 

Of"!e of three inputs of another AND 
gate (U3C). One of the inputs to 
U3C is tied high (effectively not 
used) and one input is tied to the 
output of USO. USO develops a 
high state when bit 04 of U2 goes 
high, or when the output of 01 

1116 -
• Lill -

starting the sequence over 
from the initial state. Thus, if SW2 
is closed, pulling its input line high, 
reset will occur when a count of 
five has been reached (represent­
ing five allowable states, 0 to 4), 
limiting the sequence to 
0,1,2,3,4,0,1,2,3,4. 

The circuit also contains a 
direct readout capability to allow 
the user to easily identify the input 
signal being viewed. This is the 
7447 binary to seven segment dis­
play driver/converter IC. This 
device accepts a four-bit binary 

.. 
_,. t-----....-~--.,._----t-J 

lllJl Mllll 
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FIGURE 1 
SCHEMATIC 
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input - in this case, the active 
three address lines going to the 
MAX455, and converts these sig­
nals into drive for an LED located 
at the correct segment of a seven­
segment alpha numeric display 
(ANL 1) to create a decimal charac­
ter. 

In this design, the binary val­
ues on the address lines vary from 
0 to 7, so the fourth input line is 
tied low permanently to preclude 
the presentation of hexadecimal 
values. 

As each address is generated 
and presented to the MAX455, it is 
also decoded into a decimal char­
acter on the common anode LED 

TR 

CV 

U4 
ClO NES55 
.lufd 

R 
Q 

DIS 

THR 

+ C9 
IOufd 

Rl3 
IOI( 

display (ANL 1 ). Switch SW4 
allows for a lamp test on the dis­
play. When pressed, it will cause 
all lamps on the display to light 
regardless of the count on the 
input lines. 

Switch SW5 is a hold switch 
which effectively stops clocking 
to the counter, holding the 
address lines in the last state 
achieved, thereby holding on a 
given video input until the clock 
is restored to the counter. 

This double pole double 
throw (DPDT) switch also 
grounds the "H" segment of the 
LED display, which is the decimal 
point in the lower right corner. 

1 
t«lUl BUTTON 

SV5 
SV DPDT 

Q1 
Q2 .,__.;..--' 
Q3 ........ -~ 

RIS 
--"""J'o------OVCC 

4.71< 

LAMP TEST 

SV4 
PB N.D. 

Q4 1-lE------'-~ 

IM POT 

VCC 

QS 
Q6 
Q7 
QB 
Q9 

QlO 
QU 
Ql2 

4 4040 

A2 

FIGURE 1C 
ADDRESS GENERATION 

CIRCUIT 1 j 
S\12 
SPST \ SV3 T SPST 

Rl7 
L2IC 

States SW3 

8 (0-7) closed 

7 (0-6) open 

6 (0-5) open 

5 (0-4) open 

4 (0-3) open 

3 (0-2) closed 

2 (0-1) closed 

1 (0-0) closed 

Circuit Test Point 

U1, pin 18; U2, pin 16; U3, pin 14; U4, 
pins 4 & 8; U5, pin 14; U6, pin 14 

U1, pin 6 
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SW2 SW1 

closed closed 

open open 

open closed 

closed open 

closed closed 

open open 

open closed 

closed open 

Voltage with only U8 installed 

+5V 

-5V 

This gives a quick visual indication 
that the count is stopped at the 
input indicated on the display. 

The system power supply is 
developed from a +9 volts or high-­
er DC source. This DC voltage 
(either from a wall adapter or bat­
tery) is regulated down to +5 volts 
via an LM7805 positive regulator 
IC (U7). 

A negative 5 volts bias supply 
needed for the MAX455 is obtained 
from the ICL7660 switching invert­
er IC (US). The output of this IC is 
a "mirror" image of the voltage on 
its input (as long as the current 
drain is low}, and it will track the 
+5-volts source, providing a -5 
volts as VSS. 

Figure 3A shows a single, 
sided circuit board pattern which 
may be used to create the circuit 
described. Figure 38 shows the 
parts identification on the circuit 
board. I suggest that sockets be 
used for each of the active circuits. 
In the event that a device fails, it 
makes it easier to troubleshoot and 
repair. 

Mount the resistors first, fol­
lowed by the sockets, and then the 

1.J'j[l$ 
J.02• Cl»IHllN llHIDE DISPLAY 

VCC 

capacitors. Once the components 
have been mounted, connect the 
wiring to the power source, count 
and hold switches, and the cable 
that connects to the LED display. 

Finally, connect the cables 
from your input camera sources to 
the input pads on the circuit card. 
When all connections have been 
soldered and checked for solder 
bridges, etc., install ua (the 
ICL7660) and apply power to the 
card without the other active cir­
cuits installed. 

Check for positive and negative 
5 volts at each of the indicated 
places in Table 2. If you pass this 
check, disconnect power, and 
install the remaining active circuits. 
You are ready to test the device for 
function. With all devices loaded, 
input signals coming to the board, 
and a monitor to view the output, 
apply power again and watch the 
monitor and the LED display. The 
LED display should change based . 
on the clocking of U4. At least one 
signal should be visible on the 
monitor. 

If the LED display does not 
change, check the hold switch 



position. If all is working prop­
erly, you should be stepping 
through all eight outputs 
(assuming SW1, SW2, SW3 
are closed), and the L.ED dis­
play should be changing with 
each camera position to 
reflect the input channel num­
ber from 0 to 7. 

1-~1----------- 7.3500 ----------

9ea 
¢0.3750\ 

0-0-0-0-810-0-0 0 
.... ~0.7000 1.4500 

Physical packaging for 
our prototype was done using 
a Radio Shack metal enclo­
sure (Catalog #270-274A). 
This case was 3-1/16" x 8-
1/4" x 6-1 /8" and provided 
adequate space for the 
mounting of the input and out­
put video connectors, front 
panel controls and displays, 
and the circuit board, without 
undue effort. A smaller pack­
age could easily be devel­
oped if necessary. 

,_,,._.,.'-0.6500 j 
lllo.2500 \ r o.3500 

0. 7 5 0 0 _$ ___ ... _.,., 

Figure 2A depicts a sug­
gested legend pattern for the 
unit using this case. Figure 

... ~ 1.0000 
-I 1--o.ssoo o.4500--

LE01~-- 0 4500 -- -- I Q7 t . ... • 0.8500 
1.0000 ~--------

1.1000 r---1 1. 5500 1-- 3. 0 

SW6EB ! - -EB- 0
'
3500 EBl--EB-EB-EB,-EB 

... 
--

7 EA 1.0000 

28 provides a detailed view of 
the front and back layout 
dimensions. Note that, if you 
decide to use an RCA jack 
instead of a BNC, the drill 
hole size for the video con­
nectors will need to be 
reduced to 1/4". We used 
Superglue TM to hold the LED 
display in position; some 
other method may be more 
suitable for your construction. 
If possible, a red lens should 
be placed over the display as 
this enhances the digits in 
unsubdued lighting. NV 

~
'- ¢0.2500 SW4 t SW5 SW3SW2SW1 R12 

, __ ... __ 0. 7500 • 

,, SWITCH 
rBOUNCE 

A wordfabout switch bounce. 
Switch bounce ·is the:effect that'' · 
is sometimes seen when switch­
ing from one video SQUrce to, 
another. This circuit, rg!~es . no,> 
attempt to eliminate ;t:SOQnce,. or 
to blank the output during ' ' 
switching. It simply makes a fast 
switch fr s()ur.pe to ant>tfi., 
e·r ... )~' ·i::' ·,:~::)VF+~ ··::~~~~::x4M#~b b:;'~=::%: 

· Bounce· IS caus9d when two 
asvnchronoiJs video signals are 
su9~nly switched to a monitQr. 

:1flie .monitor uses the Jnherent ···· . me pulses of a video signal to 
' aevetop the scanned display. If a 
.,~ vi<;teo signaf with sync pu!s­
;ileS/that bearxno relationship to; 
'the· one previously being dis· 
\ played is suddenly substituted to 
c-th~· monitor input, the monitor 
f1¥ to play \catch-up" and find.a new vertical'sync pulse to trigger 
the top of the display. 

This typi~lly causes at least 
a half roll ofthe new;displ~y, or> 
video bounce. This effect can be 
eliminated by using signal · 
sources that are au 8)1lchro­
nized to one another~ :This is'a 
common practice in television 
studios, where a master sync 
signal is used for all .. camera and 
playback ck,wices. <+ l'Jt:+ 

FIGURE 28 
FRONT AND REAR PANEL HOLE PATTERNS 

FIGURE 2A - FRONT AND REAR PANEL LEGENDS 
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COMPONENT PLACEMENT/IDENTIFICATION 
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BRIGAR PHONE: (607) 723-3111 
FAX: (607) 723-5202 lillZlllil E-MAIL: BRIGAR2@aol.com CREDIT CARD DISCOUNT 

ELECTRONICS $ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 10% 

7-9 ALICE ST.-BINGHANiTON, NY 13904 
~~!llWO~@: •lllM©lW~"if~lf •$~1}{1@@[!.$ •l}{l@[;l[;llllm -~~li>~!ru~~!Mir@~ •~@IM$l!JJ~~~ 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

$210.00 - $499.99 LESS 11% 
$500.00 - $999.99 LESS 20% 
$1000.00 AND UP LESS 21% 

SEND FOR FREE CATALOGUE 

(rP~~) 
Surprenant 

KYNAR WIRE WRAP WIRE 
•MIL-W-81822 •Silver plated copper (solid conductor) 
Uemperature: -40"c to +125°c UL 1423 
•Insulation: Polyvindene fluoride 
MFG: PMC SURPRENANT 
COLOR AWG PUT-UP 
BROWN 20 3500 FT 
RED 20 3500 FT 
VIOLET 20 3500 FT 
WHITE 20 3000 FT 
BLACK 22 5000 FT 
GRAY 22 5000 FT 
RED 22 2750 FT 
VIOLET 22 5000 FT 
WHITE 22 5000 FT 
BLACK 24 5000 FT 
BLUE 24 5000 FT 
GRAY 24 5000 FT 
YELLOW 24 10000 FT 
VIOLET 26 9,000 FT 
WHITE 26 9,000 FT 
BLUE 30 25,000 FT 
BROWN 30 22,000 FT 
GREEN 30 20,000 FT 
RED 30 20,000 FT 
VIOLET 30 20,000 FT 
YELLOW 30 20,000 FT 

PRICE/REEL 
$ 90.00 
$ 90.00 
$ 90.00 
$ 77.00 
$ 84.00 
$ 84.00 
$ 47.00 
$ 84.00 
$ 84.00 
$ 60.00 
$ 60.00 
$ 60.00 
$120.00 
$ 72.00 
$ 72.00 
$125.00 
$ 110.00 
$ 100.00 
$ 100.00 
$ 100.00 
$100.00 

GENE BAL 
INSTRUMENT POWER DIODE 
PART#Gl754 
R-6 PACKAGE - PLASTIC PRICE 36C 
6AMP 400V 

CLEAR PLASTIC 
PARTS BOX 

with hinged latching lid. 
size: 
2-5/8'sq x 1-1/4'H 
PRICE ••• 60¢ 

~ ........... ..... 

"JI!! !!!~=-
CK05 SERIES - MOLDED RADIAL MULTILAYER 
CERAMIC CAPACITORS MIL-C-11015 for general 
purpose bypass and coupling applications in 
telecommunication & instrumentation equip. 
PART# CKR05BX103KR 

CAP. Tolerance VOLT PRICE 
10,000 +-10% 100 $20.00 per Hundred 

ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON­
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5'W x 5"H X 1-318"D 
•VOLTAGE 120 OR 277VAC 50/00HZ 
•MIN LOAD BO WATT 120V 
•MAX LOAD 10CJ:NV 120V 
Sensor Low Power Ultrasonic 25KHZ ! 
•ADJUSTMENT: Sensitivity & 
Time out (0 TO 25 MINUTES) 
•Docwnentatlon & schematic 
Included. ENERGY SAVINGS 

30 TO 60°Ai OR1G1NAL PR1cE s100.oo 
SPECIAL SALE PRICE 
•••.• $12.96EA. 
6FOR$60.00 

SLOW-SYN DC STEPPING MOTOR 
FUJI MODEL# GPF3946-2B OR 
SANYO MODEL #10~0-2 
"STEP-SYN" •INPUT VOLTAGE; 4.5 voe 
•AMP: 1.4 •STEP ANGLE: 2 DEG. 
CLASS B WITH OPTICAL ENCODER. 45 PULSE PER 

ROTRON-TARZAN FAN 
#TN3A2 
•SIZE: 7" SQ X 4-11/32" D 
•WEIGHTS LB 

•VOLTAGE 115VAC 50/60HZ 
•WATT 85 •1.55AMP 
• 'BALL BEARING 
•RPM 3300 
•5 BLADE IMPELLER 
Great for electronic 

cabinets & chassis. 

BRAND NEW ... $49.95 

350 CFM AIR FLOW 

MUL Tl METER - MFG: PHASTRON 
Analog meter movement 50 Micro Amp 
D.C. full scale. Large 4.Sdiam - 3.5" 
viewing area. Zero adjustment knob. 
White face. Scales: In Green.Black, 
and Blue letters. Three AC & three DC 
Volt Scales. 0 - 2.5,5 and 10. One 
resistance scale from Oto infinity. 
Includes mounting hardware. 
BRAND NEW - FACTORY BOXED. 
REDUCED PRICE ••••• $4.96 

ANALOG PANEL METER 
PART # 40-013857 

3M STATIC CONTROL PRODUCTS 
B:<m SERIES STATIC CONTROL 
TABLE MATS static control mats have 
3 layer construction. The top layer is 
semi-conductive vinyl, with a resistivity 
sufficiently low to discharge static-lade1 

.,_ ________ ,;;;,;,;;_~ conductors yet prevent the shorting of 
ANSWERING MACHINE pc boards laid on the mat. Brand new 
FEATURES: BROWN 2 FT. X 5 FT. MATS 
•one tuch play back LIST PRICE $70.00 
•Ring Delay (1,2,3,4) BRIGAR PRICE .. $30.00 

•Auto out going message chec 
•Variable out going message 
•Built in Cassette 
•No call Disconnect 
•Voice-activated recording 
•LED Message display 
•Fast forward,rewind,pause 
(REMOVED FROM SERVICE, GOOD COND.) 

CODE-A-PHONE 1750 MECHANICAL PRODUCT 
CIRCUIT BREAKER #1600-001-100 
10 AMP 250VACl50VDC 
PRICE •••. $1.50 EA. 

100 FOR $100.00 

•·----------~-----..1 REVOLUTION. 2 SETS OF PULSES WITH PHASE 
'!&T,•-I OVERLAP. 2 CENTER TAPPED WINDINGS. 

1 '1.luee #C34252-65 SIZE:3-314'H X3-318'DIA. WEIGHT: 2-112 LBS. 
ULTRA MINIATURE FAN (REMOVED FROM EQUIPMENT MINT CONDITION). ORIGINAL COST $179.00 
SIZE: 1"SQUARE X 7116"Thlck LIST PRICE .... $45.00 COMMERCIAL QUALITY 

VO~G~5wltDC-AM~~B-~RROWCFM:3~B-R_1_a_~_~_R_1_c_E_o_N_l_Y_$_6_.s_s_~_. _____ ~ __ s_R_1_a_~_s_~ __ -_._$_1_.,_s~ 
5 BLADE - BEARING: SLEEVE - MTTS: 0.4 1---....;;;;;;. ______ _ 
NOISE(dba): 20 - CONNECTION: 3" Wire leads PORTABLE FLUORESCENT - MINI LIGHT GRAY FLAT Ribbon cable #YP3301 
PRICE ••••• $7.95 Plug In anyv.llere - No Wiring - as bright as 50 CONDUCTOR 28 AWG (7136) 

1"---

a 20-Watt Bulb. .01 O' THICK PVC INSUL. ~v 1 as·c 
•Energy efficient fluorescent bulb costs only AWM STYLE 2651 MIL-C-49a56/1 
pennies a day. UL APP. .050 COND. SPACING. 
•Plugs into any standard outlet BLACK POLARITY STRIPE. WILL 
•Convenient ON/OFF switch Terminate TO ANY STANDARD IDC 
•Completely portable -plugs into any standard outlet. CONNECTOR - 2-112' WIDE 
•Lasts up to 3 years with normal use. BRAND NEW FACTORY BOXED. 
•UL Listed. - 3.Swatt - 12'.>vac Original price ... $360.00 
•Size: 5-1/4'Long x 1-1/4'H x 1-3/4'deep 300 FT. REEL ..... $69.00 
•Color: White 
Use at Home: kitchen,hallway,stairway,bedroom etc. 
Use away. RV.Boat.Motel room.Camp 
BRAND NEW- DISPLAY PACKED. 

4. 5 EA 

Write In 183 on Reader Service Card. 

A LEVITON DIVISION 
Extruded gray pvc. (105 c, 300v) 
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Science & Electronics Supplies 
B(W CQ) Vdeo C::..mera 
J<E--32mrr.~j 

T 
32t:oru 

1 
Complete solar power 
plant w/ motor for 
Beam style robotics 
Solar Engine Kit 
SLE - 01 S 18.00 

B/W CCD C amera 
Surveilance & Robotics. 
.03 Lux - 430 TV Lines 
Size 1-1/4" x l-l/4"x 1-1 /8" 
Power 12VDC 
Light Weight 1/2 oz. 

CAM-04 S 75.00 

Components Visit us cm the Intemlt 
http:hrlrwJmapsco.cooi 

Air Muscle $1 6.75 Im C 
Bend Sensor S 5 00 aps ompau,y 
Stepper Motor SI 0 00 PO Box 140'1t2 
Digital Comp S 14 95 st.ten Island NY ~311 
Servo Motor S 16 00 (718) 698-8305 

Serial Problems??? 
Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 
Serial works with the standard data rates and 
asynchronous serial formats 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 • CRC/LRC generation 
Serial, with manual ... ............. ................... ... $99.95 
Cable for full duplex monitoring .. ............... $49.95 

For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

TV 85 PJ & 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 
www.fossw.com 

SPECIAL 
ALL MAJOR BRANDS • ALL GUARANTEED 

IR;JtW ·2~~
1

!• ~~~~~~'2
1

~:~:* 
PIC 16C54 2732 2MEGX32 SIMM 
PIC16C56 
PIC 16C57 27C64 4MEGX32 SIMM 

G~C1~~p 27C512 IMUlll;U!Hj;fi iQ;U!HfiiU;Li 

GAL20VBLP 27C256 8748 BOC31 
GAL22V10LP 27C128 8749 8255 
•"·'"1;1·16• 27C010 8254 

6116 27C020 8751 8253 
6264 87C51 8284 
62256 27,C040 8275 
628128 27C080 

8752 
8259 

AND MUCH MORE . .. 

I WE BUY YOUR EXCESS INVENTORY I 
Co L CTRON Cs 818-705-1880 

SINA E E I FAX 818-705-1881 
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200,000 VVALL 
TRANSF<>RIVIERS 

3.6 voe .... soo MA . .... 2.25 
12 voe . . .. 100 MA .. ... 1.10 
12 voe . .. . 500 MA . . . .. 1.7& 
12 voe .... aoo MA .. . .. 2.10 
14 VAe .. .. 500MA . . . . . 1.75 
16 VAe ... . 1.25 A .. . .. 2 .95 
Min I 000/type · • Call for other types 

SUllt•I,IJS 'l,llA))JUlS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 51 4-345-8303 
FREE CATALOG! 

2 Line Simulator ......... $185.00 
7 Line Simulator . . .. . .. .. $399.00 
Caller ID Simulator ...... $395 .00 
20 HZ Ringing Module .... $49 .95 
9-1-1 Training System . . .. $370.00 

* * * And Much More * * * 
Check out our Web Site for detailed 
info about our unique line of test 
equipment. The CID-max Caller ID 
Simulator is a stand alone test unit 
that generates 10 different Caller ID 
messages per the Bellcore Specs! 

Call John Today! 
http J/www.infinet.com/-jectech 

ADAPT -11 • 68HC 11 \lodule 
for Solderless Breadboards 
& Embedded Applications 

•low..cost , n-rsatil~. compact (2.8" by 1.7'") moc:tu k 
-rcst.1 l'ircuit, pushbunon, & mode sclc<.1 switch 
•RS-232 inlcrfacc, SV regulator & cxlL~I power connector 
•I/() lines brought out to breadboanl-co"1'3tiblo header 
Sblrtcr Pw:b&e lADll-SP) hit:S ADAPT-ti •odule. 68HC811U .......... 
conlroHtt (2K D :PllOM on-chip), PC seriul C'ahle for dowaio.dine 
codt!, Motorohl Prot:rammlne RL-f'et"l'Dl"e Cllide, User Manual, rrttty 
di1lribul~ble 68HCll soflwMtt, &: ADAl"T-11 d t mo progra m. US 
S74.95 + S5 S&H (discounl .,·~ilwhle ror qty Sur more) 

NEW MODULES 
• ADAPT-IJC75: ~k1dtik for use -.-:i\h 68HCI I & X68C75ta&.b SK EEP­
ROM + J w l LO fU\S): :same MJ.C'Jj'll lk'lUI it-~ ADAPT-I I ... from US S48. 
di..-p.'Oding Clll ruufigurJl.a•. 
• ADAP'r-llC750X. Same as ahovc. h.tt includes 32K SRAM on. slightly 
L:wgec boonJ (2.tr x 2.1-). U:te wuh a NIHC1 1 IE9 tugcc 12K l!PROM. SK 
EEl'f«>M. 3N1 3:?K RAM. :ill m l10C COflllXL'I hmrd! .. .from US 587. 
· ~u(6hc:tdi:r'\ly~ 1r.- l.hl:ull imalctn llcxibi li1y! 

Use any PLCC with your solderless breadboard! 
Socket adapeen for most PLCC sizes, Crom S7.50 

Solderless breadboard adapeon also available ror DB9 & 
DR25 coonecton, and JDC (ribbon cable) connectors. 

IFCH\OllH.Il\I. \RIS 
voice la• 14161 963 8996 'h°'h>'• 10 org tectiar1 

309 Aragona Blvd Suite 102 418 VA Bea:h '. A 23462 
16 .i4 8.11v1ew A•e Suite 1 7 0~ Toronto ON M~G 3C2 

PROM.AX EMP·20 MEGA.MAX MEGAMAX4 SIMM/SIP TESTER EMUPA 

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD·MCT-EMUP!VR 
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 49 EPROM I G TO 5 l 2K 
369 XELTEK SUPERPRO II 69 EPllOM I G TO I MEG 
409 XELTEK SUPERPRO II P 99 EPllOM 4G TO I MEG 
249 XELTEX SUPERPllO l 199 EPROM 16G TO I MEG 
165 XELTEK llOMMASTER II 89 EPROM I G TO SMEG 
4 79 MOD-MCT-EMUPA 129 EPROM 4G TO SMEG 
739 STAG ORSIT-32 250 EPROM SG TO SMEG 

PnP IWE °' PnP WET 
for Hl<jl Precision l Easy Hobby Professional PCB Layouts Quollb,1 PCS's 

1. La .. rPrint 1. l.cuerPrtnt 
2. Iron-On 2. Iron-On 
3. Peel-Off 3. Sook-Oii wl Water 

~ 
4. Etch 4. Etch 

Adds on Extra Loyer of Transfers losef PrlntBr 
eslst for Super fine or Copier Toner os 
nes on Std Clod Bds Resist to Std Ood Bds 
Sh$30/40Sh$S0/100Sh$100 Blue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wet $20 

I 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Doy Moll 

Tschniks Inc. P.O. Box 463 Ringoss NJ 08551 
(908) 788-8249 

100% Money Back Guoronteel·Deoler Inquiries Invi ted . 

1 3/16 x 1 3116 
cooling area 

Peltier Junction 
(Thermoelectric Cooler) with 

heatsink and leads 

$15EACH 
OR TWO FOR $25 

Mobil 

~~~~ Printer 
12VDC 

DatelModel 
APP-M20 5" x 2.75" x 9" 

Here it is! Brand new factory boxed, 
2.Q Q.Qlu.ma mQIJ.iW. U.liaW.r. Rugged 
construction conforms to Mil STD 202E 
and 81 OC for shock, humidity and vi bra· 
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 mA standby/1.2 A 
printing power consumption. 

BCD Electro $29.99 
214.343.2170 3.SOS&Hperorder 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 

c ..... ., .. 4,--. .... .. 
I MEGA-BPS, l1lll ..-......... .. 32 ..... __ _ 

llllk, - 31 jlllllpor 
epCleM ler lledle ............ID ....__ 

COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• Rs-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ.11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

H.I~. S~lll'll 
(S13 ) 874 -4796 

<31' TYL ERSVILLE RD • HAMILTON OHIO '5011 
FAX 5131 B7J 1236 

.. ~<:>" 
;"l',:. 

f 

TOUC~ENSlnVE 
TRACKPAD SUBASSEMBLY 

Orlglnally designed for Apple 
PowerBook 500 series 

ONLY 
$10EACH 

..•...........................................•..........•................ 
Shreve Systems 
318424-9777 

Ask for Jake 

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 netlists 
Design rule checking 

Board Capture - $395 
Full feature schemalic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

IAlHIO 
;;;::. vTOMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

Visa & MasterCard Accepted 

Returns .ubject to • .15" restocklnlt fee. l'rlt:es ,,,. 
.ubject to cha<We without notice. 

WE ACCEPT VISA, MASTERCARD, A.MEX, DISCOVER 

http://www.shrevesystems.com 

SIMMax (MEMORY TESTER) $665 
AIMax+ (Parallel Port Universal Programme!) $745 
MegaMax4G (Paralel Port 4-Gang Programmer) $545 
MegaMax $445 RomMax $159 RomMax4G $219 

Free-updates, Made in USA, 1 Yr. wananty 
EPROU EmMn. Ermots, Pl.CC, SOIC, TSOP adl!lllll Mlllllt 

tronic Enginttring Tools {4GI) 73W114 
544 - llrlw Slo. e ~AX (4081734-8185 
~·CA 94089 BBS (408 734-8945 



Mini-Mods 
• • • • , • • • • Miniacure Engineering Modul~ 

Stamp users 
Need more room for data, variables, or arrays? 

You need the RAMPack 
only$24.05 

""·' 

pedect for.;.,~· =c"§l:'.:S~=.cootro11ers. 

FREE 

simple 2 pin serial communication 

9 SOLUl'lONS CUBED 
3029 F Esplanade 
Chico, CA 95973 

...... phone (916)891-8045 
~ fax (916)891-1643 

www.sduUons-cubed.com 

SAMPLE COPY! 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classifieds - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, 50's & 60's Radios -
Early TV - Auction Reports & more ... 

1-Year: $36.95 ($53.95 by 1st Class) 
6-Month Trial - $18.95. Foreign -Write. 

~ A.R.C., P.O. Box 802-G17 [•J 
~ Carlisle, MA 01741 
Call: 508-371-0512-Fax: 508-371-7129 

Web: www.antiqueradio.com 

CCTV SPECIALS 
Panasonic WV.SP312 Panasonic AG-RT600 
1/3'BIWCCDCamera 40 hour Real Time VCR 

Panasonic Industrial 
AG·720 •MinialureVHS VCR 

8124140hr -
Timei'O.teGeM111tor 
Aulo RepHI Recording 

~=R=-r~:.~~5749 
Computar 

CEC.f38•1/3"BIWCamera 

cA Panasonic Color Cameras 
from $395 • Board Cams 

DETECTION auad Splitte" $415 & up 
DYNAMICS OEM & Dealer Discounts 

4700 Loyola Lane, Suite 119 Austin, Texas78723 
(512) 345-8401 •FAX 926-0940 

CCTV CATALOG $5.00 - REFUND W/PURCHASE 

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 

PLUS built in ROM/RAM emulators 
EPMaster LV 40 pins: 8116 bit E(E)PROMs, Serial, Flash .. REAL 1.8V/3.3V/W 
logic. With 128K by 8 emulator $495, 128K x 16 $565 

Speedmaster 1000+: Memories, 8751, PALs, GALs, No extras to buy or lose! 

Speedmaster LV: E(E)PROM, Serial,PROMs, BPROMs, NVRAMs, Flash, 
PALs, GALs, MACH, MAX, EPLOs, 8748/51, etc .. REAL 1.8V/3.3V/5V logic 

Micromaster 1000+:EPROMs, EEPROMs, Serial PROMs, BPROMs, NVRAMs, 
Flash, PALs, GALs, EPLDs, MACH, MAX, MAPL, PSD, PIC, ZBO, ST6, 68HC705, 
68HC711, 87Cxxx, 89Cxxx, COP etc NO MODULES OR ADAPTERS FOR DIL 

ONo adapters or modules needed 
up to 40 pin OIL - even for PIC, 
COP, Motorola, Signetics micros! 

Micromaster LV: Ultimate universal programmer with REAL 1.8v/3.3v/5v logic. $795 OAll models use any printer port 
LPT1 thnu LPT3 

Speedmaster GLV32 8 gang EPROM/Flash. Suppor1s 3.3V and 5V devices 
ALSO AVAILABLE: COP Gang Prognmner (40 pins) 

$995 
OUp to 512k x 16, 3.3/5V ROM/ 

RAM emulators optional, from 
$175 for 128K by 8 

Made by ICE Technology Inc 1 800 624 8949 (919 693 0678) 
FAX: 919 693 0681 24 hour FAXBACK: 919 693 1509 

027C010 prog/verify: 21 secs 
OT est TTL,CMOs, DRAM,SRAM 
Olifetime free software updates 
030 dy money back /1yr warranty 

web: http://www.icetech.com 
COD P 0 Box 1438, Henderson NC27536 

·«14;10•191·>· 
COMPARE OUR FEATURES! 

Hassle free LCD 
wiring! Simply use 
an RS-232 or 
RS-485 connection 
to easily add this 
4X20 character 
display to any 
project 
• 4X20 character 

display • Backl~ LCD display • 
• 9-pin D-shell connector I 
• Jumper selectable baud rate to 38.4K • • 
• Custom configurations available . 

Order now! Specify RS-232 or · 

RS-485 and send check or money order to: 

Chiettronics 
28410 Front St 106-184, Temecula, CA 92590 

COMPARE OUR PRICES! 

PC ADAPTER FOR 
FIXED FREQUENCY 

Resolutions: 320x200, 640x480, 800x600, 
1024x768, 1280x1024 non-interlaced. 

Sync on GREEN, COMPOSITE and SEPARATE 
Sync on all Cards. 

Manufacturers Supported: RADIUS, HITACHI, SUN, 
SONY, HP, TEKTRONICS, DEC APPOLO, IBM, 

MITSUBISHI, IKEGAMI, and many others ... 
Drivers: AutoCAD, Windows 3.1, Win95, Lotus, WP, 

and more ... 

Supervision 
1425 Mt. Vista Ave., Corona, CA 91719 

Tel: (909) 738-1416 •Fax: (909) 278-2563 
Technical Support • (909) 278-2563 

• 4 t 
TOGGLE SWITCH 
SUPERMARKET 
WHOLESALE 
PRICES 

FERTIK'S 
5400 ELLA ST., PHILA., PA 19120 

FREE LIST PH/FAX 

215-455-2121 

CUT COSTS! 
MEXICO 
MANUFACTURING FACILITIES 

• PCBs (Mfg./Design/Prototype) 
•SHEET METAL 

(Cabinets/Brackets) 
• SILK SCREEN PRINTING 
•INJECTION MOLDING 
•MOLD MANUFACTURE 
• ALUMINUM EXTRUSION 
ENHANCE YOUR PRODUCT WITH 

CUSTOM CASE/PRINTING. 
Very competitive pricing. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (713) 397·8101, Fax: (713) 397-6220. 

Mexico Plant: Marketing Tech. 
Ph: 011(525)361-3351, Fax: 011(525)361-5996. 

CONTROL • MEASURE • INPUT 
MODEL 40-$99 
• RS-232 Interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• l"WMoutput 

~*I~_.. ~".-.;;J-
1~ 

MOOEL -lO :~~:;:,~ 
J.">(';:$,t,'<i .f.h');.>=;;..e. 

· Three stepper ports 

MODEL 100-$279 
• 12-blt 1 OOKHz AID · Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
846 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (608) 643-8599 • FAX: (608) 643-6754 

htt ://www.xtronics.com/kits.htm 
Electronic Kits! See these and more on our WEB site! 
Solderless Kits RF Sig Generator $28.00 
Ctyslal radio $5. 75 Other Kits 
Metal Detector $8.50 FM Microphone $6.95 
MW IC Radio $9.50 Ultrasonic Translator (Hear 
Bend Wire Game $7.95 ultrasonic-sound) $18.50 
Audio Amplifier $8.50 Glitter-Globe 8uckminster Fuller 
Rain-Flood Alarm $7.95 sphere 64 LEDs EN12/92$45.00 
Test Equipment Kits Deluxe IC Radio $11 .95 
Function Gen w/FM $28.00 World Radio $25.95 
Function Generator $14.95 Train Sound Module $3.80 
Pulse Generator $28.00 Sound operated contro1$3.90 

Assembled Metal Detectors from $18.50 

Ji 
Tr-!cs 

ph 913 841 3089 
FAX 913 841 0434 

3209 W. 9th Street 
Lawrence, KS 66049 

~ 
Minimum Order $20.00 
Shipping - up to 4 lb $5.00 
We ship over seas! 

EPROMS 0: soc 
27C256 27C040 27C1024 87C51 
27C512 27C400 28F010 8751 
2732A 27C4096 28F020 8755 
27C32 574000 28F040 68705 
27C128 574200 8749H 2564 
27C64 27C402 8748H 2516 

~~6~ ~~g~~ :~!~ •#•Sii..JS!•l;i 
27C512-90 27C010 8744 8255 

Lii1Slli;t11lT1i Md'§&l•l;i# ~~~~1 
6264 1X1 SOJ-DIP ZIP B219 
62256 1X4 SOJ-DIP ZIP 8202 
6116 4X1 SOJ ZIP 8253 
2016 256X4 SOJ-DIP ZIP 8284 

Many more parts in stock. Call us for aH those hallf-to-find ICs and 
this month's special. Also memOl)I for ail PCs & laser printers. 

TEL: (818) 774-9444 • FAX: (818) 774-0822 

WE BUY EXCESS INVENTORY 

The PH200A is the • 
smallest pinhole • 
camera in the industry. . . · 
•High Sensivity - needs 
only .2 lux •High resolution - more than 
400 lines •Ultra miniature - measures only 
30mm x 30 mm x 14 mm •Camera comes 
complete with connectors and power 
supply • Includes 5.5mm wide angle 
pinhole lens •Can be easily mounted 
behind a 1/16 hole for any custom or covert 
applications. ONLY. .. $125 00 

Surveillance Catalog $5 00 

s,..T uu1Lcr 
2468 Niagara Falls Blvd 

Tonawanda NY 14150 
(716) 695·8660 Fax (716) 695·7380 

LOWEST PRICES UNDER THE SUN! 

• 
SOLAR 
ELECTRIC 
INC • 

5555 Santa Fe St. #J 
San Diego, CA 92109-1602 
(619) 583-8760 
(619) 287-8774 fax 
TOLL FREE 1-800-842-5678 
e-mail: solar@cts.com 
http://www.solarelectricinc.com 

FREE DETAILED PRICE LIST 

~ bl ~ ~.~:·:.. 
DD~ 

SIEMENS !:'l=J.'31 UfYl-S®LAR 

Natch Filters 

Assembled 
I lo 2 S 30 ••ch 
3 to 9 S 25 each 
10to49 Sl6each 
SO or more S 14 each 

Filter Kils 
I to 2 S 20 each 
3 to 9 S 15 each 
10to20 S 9eAch 
21 or more S7each 

Video Media 
P.O. Box 93/6025 

Margate, Fl. 33093-6025 
(954)-752-9202 Fax (954)-340-5201 
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CA - FRESNO - Computer Show & Sale. Fresno 
Fairgrounds. MarketPro 1-800.708-7555 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
MA - HYANNIS • Computer Show. Tara Cape 
Codder Hotel. 10am-3:30pm. Northern Computer 
Shows 508-7 44-8440 
TX - AMARILLO • Hamfest. Potter Cty. ARES. Ben 
Pollard 806-381-8810 

~.,,-. 

L'f'h€ Events Calendar is a free service limited to electroni<:: ~y~nts 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. 

FL· MIAMI ·Tropical Hamboree. Dade Radio Club. 
Youth Fair & Exposition Center. 10901 SW 24th St. 
Sat. 9am-5pm. Sun. 9am-4pm. 305-642-4139 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

MA - WILMINGTON - Computer Show. Shriner's. 
MarketPro 201-825-2229 
MD • NEW CAROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

While we strive for accuracy in our calendar, we can not be irEi~ponsible 
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 of T & L Publications, Inc. 

MD - PIKESVILLE - Computer Show. Pikesville 
Armory. MarketPro 301-984-0880 xt15 
MO • ST. CHARLES • Computer Show. St. Charles 
Exposition Hall. St. Charles Ctr. 1-70 & 5th St. Sat. 
10am-4pm. Sun. 11am-3pm. Computer Central 
Shows 888-296-6066 
MS - JACKSON • State Convention. Travis Cliett 
601-939-9236 
OH • COLUMBUS • Computer Show. Ohio Exposi­
tion Center. MarketPro 301-984-0880 xt15 
PA - GREENSBURG - Computer Show. Greengate 
Expo Center. MarketPro 301-984-0880 xt 15 
SC· GREENVILLE - Computer Show. Palmetto 
Expo Center. MarketPro 201-825-2229 
VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CA - OXNARD • Computer Show & Sale. 
Community Center. 10am-5pm. MarketPro 
1-800-708-7555 
CA - STOCKTON - Computer Show & Sale. Civic 
Auditorium. 10am-5pm. MarketPro 1-800-708-7555 
MA - BRAINTREE - Computer Show. Sheraton Tara 
Hotel. 10am-3:30pm. Northern Computer Shows 
508-744-8440 
Ml - GRAND RAPIDS - Super Computer Sales 
Crowne Plaza. 10am-4pm. Computers & You 
313-283-1754 

WI - MADISON - Computer Sale/Show. Dane Co. 
Expo Center. Blue Star Productions 612-788-1901 

CA· FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
FL· ARCADIA· Hamfest. Doug Christ 941-494-
5070 
FL· FORT LAUDERDALE - Computer Show. The 
Westin Hotel, 400 Corporate Dr. Narissam Computer 
Shows 770-663-0983 
FL - MILTON • Hamfest. Mark McAnally 
904-626-7686 
KS • LACYGNE • ARRL Hamfest. Mine Creek ARC. 
Bill VanKirk 913-795-2080 
Ml - LIVONIA· Super Computer Sales. Elks Lodge 

Hall. 10am-3pm. Computers & You 313-283-1754 
MN - BLAINE ·Midwinter Madness. National Sports 
Center, Exit #32 off 35 W, N. of Minneapolis/ St. Paul. 
8am-3pm. RARC 612-537-1722 
NY - WHITE PLAINS • Computer Show. Westchester 
County Center. MarketPro 201-825-2229 
SC - CHARLESTON - Hamfest & Computer Show. 
Stall H.S. in N. Charleston. 1-26 & Ashley Phosphate 
Rd. Northwoods Mall , Waccamaw. Jenny Myers 
803-747-2324 

FL· JACKSONVILLE - Computer Show. Jackson­
ville Fairgrounds. MarketPro 301-984-0880 xt15 
GA· KENNESAW - Computer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi. , right on Cobb Pkwy. 
1/4 mi ., show on right. GA Mountain Productions 
706-838-4827 
MD • NEW CAROLLTON • Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 
PA· KING OF PRUSSIA· Computer Show. Valley 
Forge Convention Ctr. MarketPro 301-984-0880 xt15 
TN • NASHVILLE - Computer Show. Nashville 
Armory. MarketPro 301-g84-0880 xt15 
VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xtl 5 
WV - CHARLESTON - Computer Show. Convention 
Center. MarketPro 301-984-0880 xt15 

CA - LANCASTER - Computer Show & Sale. 
Antelope Valley Fairgrounds. 10am-5pm. MarketPro 
1-800.708-7555 
CA - SANTA ROSA - Computer Show & Sale. 
Sonoma Co. Fairgrounds. 10am-5pm. MarketPro 
1-800-708-7555 
FL - WEST PALM BEACH • Computer Show. Palm 
Beach Airport Hilton, 150 Australian Ave. Narissam 
Computer Shows 770-663-0983 
Ml - DEARBORN • Super Computer Sales. Civic 
Center. 10am-4pm. Computers & You 313-283-1754 
NJ - PARSIPPANY • Computer Show. Parsippany 
Hilton. MarketPro 201-825-2229 
OH - MANSFIELD - Hamfest & Computer Show. 
Richland Co. Fgnds. 7am. Pat Ackerman N8YOB. 
419-589-7133 
PA· LATROBE • Hamfest. Chestnut Ridge ARC. 
1811 Ligonier St. 8am-3pm. Bill Demosky 

CELLULAR DATA INTERPRETER 
ESN/NAM READER 

A few 'COi' Features: 
*ONE PIECE DESIGN 7" X f5' X 2" (Requires use of PC) *BUil T IN RECEIVER 
0 DISPLAYS COMPLETE ESN, MIN, SCM, DTMF/NUMBER DIALED 
*ESN DISPLAYED IN HEX AND DECIMAL *AUTO SCAN 
*SILENT MODE **DTMF DECODING *DISK LOG ON/OFF/PARTIAL 
*INDICATOR CHIME SOUNDS AFTER SUCCESSFUL READING 
• LOGGING TO DISK/ OR HARD DRIVE 

ONLY $2995.00 + Sl:llPPING 
TECHNICAL ADVISORY GROUP { J~ 

6780 ~:t~~~~~~~·::3~03-282 ~~Dia~~ 
214.246.3609 MSG 214.890. 7735 FAX 

PAYMENT MUST BE COLLECTED FUNDS, 
WESTERN UNION/MONEY GRAM/US POSTAL M.O. It is the responsibility of the Buyer (not the distributor) to ascertain 
CASHIER'S CHECK OR CERTIFIED FUNDS MUST and obey all applicable local., state, and federal laws with regard to 
CLEAR PRIOR TO SH:PPING. SORRY NO CODS AT possession andloruse of the following hardware and software. 
THIS TIME. Pwsuant to U.S. Federal laws illegal operation or misuse of this 
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hardware and software are subject to both aiminal as well as avil 
penalties (U.S. Title 18 Sec. 1029) .. 

412-539-1552 

FL· ORLANDO - HamCation & Computer Show. 
Central FL Fgnds., 4603 W. Colonial Dr. St. Rd. 50. 
Fri. 5pm-9pm, Sat. 9am-5pm, Sun. 9am-3pm. 
407-823-7133 

CA - BAKERSFIELD - Computer Show. Kern Co. 
Fairgrounds. MarketPro 1-800-708-7555 
CA - VALLEJO - Computer Show & Sale. Solano 
Co. Fairgrounds. MarketPro 1-800.708-7555 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
MA· MARLBOROUGH - Hamfest. Ann Weldon 
508-481-4988 
MD ·BALTIMORE - Computer Show. Martin 's West. 
MarketPro 301-984-0880 xt15 
Ml - TAYLOR - Super Computer Sales. Democratic 
Club Hall. 10am-3pm. Computers & You 
313-283-1754 
Ml - TRAVERSE CITY - Hamfest. Cherryland ARC. 
Joe Novk 616-947-8555 
NH • SEABROOK - Computer Show. Greyhound 
Park. 10am-3:30pm. Northern Computer Shows 
508-7 44-8440 
NY - BUFFALO • Computer Show. Hamburg 
Fairgrounds. MarketPro 201-825-2229 
NY - HORSEHEADS - Hamfest. State Armory, 128 
Colonial Dr. Jack Slocum 607-739-4866 
NY - WESTFIELD - Radio Amateurs Hamfest & 
Computerfest. Westfield Academy & Central School. 
Rt. 20 E. Main St. 8am-3pm. Tom Farnham 716-326-
3553 
OR - RICKREAL • Salem Hamfair. Polk Co. 
Fairgrounds. 9am-3pm. James Pardey 503-651-3216 
PA - OBERLIN - Winter Hamfest. Oberlin Fire Co. 
HRAC Answerline 717-232-6087 
TX - SMITHVILLE - ARRL Hamfest. Bastrop Co. 
ARC. Charlie Claiborne 512-360-3670 
VA - ANNANDALE - Computer Show. Northern VA 
Comm. College. MarketPro 301-984-0880 xt15 

GA - NORCROSS - Computer Show. North Atlanta 

Trade Center. MarketPro 301-984-0880 xt15 
PA - MONROEVILLE • Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 
VA - ROANOKE - Computer Show. Civic Center. 
MarketPro 301-984-0880 xtl5 

CANADA - BC - WESTMINISTER - Hamfest. 
Burnaby ARC. Harry Curtis 604-530-3962 
CA - SAN DIEGO - Computer Show & Sale. 
Scottish Rite Center. 10am-5pm. MarketPro 
1-800-708-7555 
IL - ROCK ISLAND - Hamfest. QCCA Expo Center, 
2621 4th Ave. Davenport RAC. Kent Williams K9UQJ 
309-796-0718 4-9pm only 
IN - NOBLESVILLE - Computer Fair. Hamilton Co. 
Fairgrounds, off 1-37 exit Pleasant Rd. near Walmart. 
10am-3pm. AGI Services 317-299-8827 
MA - TAUNTON - Computer Show. Taunton Holiday 
Inn. 10am-3:30pm. Northern Computer Shows 
508-7 44-8440 
MD - BOWIE - Computer Show. Bowie State 
University. MarketPro 301-984-0880 xt15 
Ml - MADISON HEIGHTS - Super Computer Sales. 
UF & CW Hall. 10am-4pm. Computers & You 
313-283-1754 
NC - ELKIN - Hamfest. Briarpatch ARC & Foothills 
ARC. Jimmy Holbrook 910-957-3820 
NY - FREEPORT - Hamfest. Long Island Mobile 
ARC. Mark Nadel 516-796-2366 
NY - ROCHESTER· Computer Show. The Dome 
Center. MarketPro 201-825-2229 
PA - LANCASTER - Computer Show. Holiday Inn 
Lancaster Host. MarketPro 301-984-0880 xtl 5 

CA • MODESTO - Computer Show & Sale. Centre 
Plaza at Red Lion. MarketPro 1-800-708-7555 
MA - BOXBOROUGH • Computer Show. Holiday 
Inn. 10am-3:30pm. Northern Computer Shows 
508-744-8440 
OH - NILES • Computer Show. Eastwood Expo 
Center. MarketPro 301-984-0880 xt15 
PA· ALLENTOWN - Computer Show. Allentown 
Fairgrounds. MarketPro 301-984-0880 xt15 
NY - SYRACUSE - Computer Show. The OnCenter. 
MarketPro 201-825-2229 
VA- RICHMOND - Computer Show. The Showplace. 
MarketPro 301-984-0884 xt 15 

EZ-EP DEVICE PROGRAMMER - $169.95 
INEXPENSIVE - Best programmer und.er $200. 
PORT ABLE - Attaches to PC parallel port. 
FAST - Programs 27C010 in 23 seconds. 

VERSATILE - Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats. 

SERVICE - Information and software updates via BBS or 
voice. 30 day money back guarantee. 

ADAPTERS for additional devices are available. 
EP-51 (8751,C51} $39.95 EP-PIC (16C5x,61,71,84} 
EP-51-PLCC $59.95 EP-750 (87C750,751,752) 
EP-SOIC28/32 $49.95 EP-SEE (24xx,93xx Serial EE) 
EP-11 (68HC11) $59.95 EP-16 (16bit EPROMs) 
EP-55 (8755) $39.95 EP-49 (8742.48,49) 
EP-PLCC32 $49.95 EP-PEEL(18v8,20g10,22v10) 

$49.95 
$59.95 
$34.95 
$49.95 
$49.95 
$59.95 

M2L ELECTRONICS 310/837-7818 
3526 Jasmine; Suite #4 Mon-Fri 9-5 
Los Angeles, CA 90034 BBS/FAX: 310/841~050 

URL - http://www.cs.ucla.edu/csd-grads-gs311ovinglwww/m21.html 
CA. Mid 8 25% tax UPS Ground· SS. 2 Day· S10; Overnight · $17 COO M 75 

Write In 200 on Reader Service Card. 



AR • RUSSELLVILI.E · Hamfest. AR River Valley. 
Dallas Scott 501-967 -3317 
CO · DENVER · Metro Computer Show & Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303444-2664 
CT· STAMFORD - Computer Show. Stamford 
Sheraton. Marl<etPro 201-825-2229 
FL · SPRING HILL · Hamfest. Hernando County 
ARA. Lee Kent 352-799-1638 
GA · DALTON · Hamfest. Dalton ARC. Harold Jones 
706-673-2291 
IN • LAPORTE · Hamfest. LaPorte Civic Center. 
8am-2pm. John N9ROH, POB 30, LaPorte, IN 46352 
MA • WEST SPRINGFIELD · Computer Show. East­
ern States Exposition Ctr. Marl<etPro 201-825-2229 
Ml - FUNT · Super Computer Sales. IMA Arena. 
10am-3pm. Computers & You 313-283-1754 
ND · BISMARCK · CDARC Hamfest. Radisson Inn. 
8am-4pm. nm Rasset 701-663-6620 
NH · MANCHESTER - Computer Show. Center of 
NH Complex. 10am-3:30pm. Northern Computer 
Shows 508-7 44-8440 
NJ ·TRENTON · Computer Show. Trenton State. 
Marl<etPro 301-984-0880 xtl5 
TX - ORANGE · Hamfest. Orange ARC. Irene 
Thomas 409-745-3061 
VT · MILTON · Hamfest. Milton High School. Radio 
Amateurs of Northern Vermont. Mitch Stern 
802-879-6589 

Jj'i;,;1¥.icA~"'T~ ~u,.;:tlz+ltlB 
CA - SACRAMENTO · Computer Show & Sale. Cal 
Expo. Marl<etPro 1-800-708-7555 
CA - VENTURA • Computer Show & Sale. Ventura 
Fairgrounds. Marl<etPro 1-800-708-7555 
FL· TAMPA· Computer Show. FL State 
Fairgrounds. Marl<etPro 301-984-0880 xt15 
MD · GAITHERSBURG - Computer Show. 
Montgomery County Fairgrounds. MarketPro 
301-984-0880 xtl 5 
OH · CINCINNATI · Conv. Great Lakes Division 
Convention. Cincinnati Gardens Exhibition Center, 
2250 Seymour Ave. 8:30am-5pm. Stan Cohen 
513-531-1011 
OH· DAYTON ·Computer Show. Montgomery Co. 
Fairgrounds. MarketPro 301-984-0880 xt15 
TN · KNOXVILI.E • Computer Show. Knoxville 
Fairgrounds. MarketPro 301-984-0880 xt15 

~*.ftfawt£t:~~- -_.. - ~ ' •••• ..Jif/jriffilfoAA.;~~»------
DE - NEWARK· Computer Show. University of DE. 
MarketPro 301-984-0880 
IL - GLEN ELLYN · Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. Computer Central Shows 
847-940-7547 
MA • WESTFORD · Hamfest. Greater Boston 
Antique Radio Collectors. Lisa Friedrichs 
508-371-0512 
ME · PORTLAND · Computer Show. Verillo's Conv. 
Center. 10am-3:30pm. Northern Computer Shows. 
508-744-8440 
Ml · DEARBORN· Swap'n Shop. Dearborn Civic 
Center. 8am-3pm. Neil Coffin 313-261-5486 
Ml· LANSING ·Super Computer Sales. Holiday Inn 
South Convention Center. 10am-4pm. Computers & 
You 313-283-1754 
NY · STONY BROOK • Computer Show. Suny Stony 
Brook. Marl<etPro 201-825-2229 
OH · CUYAHOGA FALLS · Hamfest. Emidio's Party 
Center, 48 Bath Rd. 8am-2pm. Bob Recny N8SQT 
330-864-5810 
PA · PITTSBURGH • ARRL Hamfest. South Hills 
ARC. Eric Hegerle 412-341-02270 
RI · WEST WARWICK · Computer Show. Civic 
Center. Marl<etPro 201-825-229 
VA· VIENNA· Hamfest. Vienna Wireless Society. 
Jorge Thevenet 703-729-4711 

MARCH 1997 

AL · TUSCALOOSA · Black Warrior Swapfest. Kelly 
Bruce 205-339-7882 
CA · SANTEE · ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA · ATHENS · Hamfest. NE Georgia Bubba Net. 
James Daniel 706-742-2777 
MD · NEW CARROLLTON · Computer Show. 
Ramada Conference & Exhibition Center. Marl<etPro 
301-984-0880 xt 15 
NJ · ABSECON · Springfest '97 Hamfest. Holy Spirit 
High School. Shore Points ARC 609-653-1987 
NJ · PARSIPPANY · Hamfest. PAL Building. Split 
Rock/West Morris Radio Clubs. Bernie 201-584-5399 
OK · ELK CITY • ARRL Hamfest. West Central OK 

ARC. Earl Bottom 405-473-2572 
TN · CLEVELAND · Hamfest. Ocoee ARS. Alan 
Pinney 423-478-1141 -= ..... .-.......... '4'2l'll. ~l'll~:~·~~~~:·=~ .... , .. ~ ~:~=• 
FL · FT. LAUDERDALE · Computer Show. War 
Memorial Auditorium. MarketPro 301-984-0880 xt15 
GA· COLUMBUS· Southeastern Computer Show. 
Historic Iron Worl<s Conv. & Trade Center. Sat: 9am-
5pm, Sun: 10am-4pm. Hugh Greenlee 770-455-8997 
IN· FT. WAYNE · Computer Show. Allen County 
Fairgrounds. MarketPro 301-984-0880 xt15 
NJ • FAIRFIELD · Computer Show. Fairfield 
Radisson. 9:30am-4pm. MarketPro 201-825-2229 
OH · CINCINNATI · Computer Fair. Cincinnati 
Gardens. Sat: 10am-5pm, Sun: 10am-3pm. Trade 
Show Productions 937-263-3378 
PA · HARRISBURG • Computer Show. Farm Show 
Complex. Marl<etPro 301-984-0880 xtl5 · 
VA· NORFOLK· Computer Show. Norfolk Scope. 
MarketPro 301-984-0880 xtl 5 

CA · LIVERMORE · Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CT · BRISTOL · Hamfest. Insurance City Repeater 
Club. Pete Brunelli 860-620-0176 
MA · SWANSEA · Computer Show. Venus DeMilo. 
9:30am-2:30pm. Northern Computer Shows 
508-744-8440 
MD · FREDERICK • Computer Show. Frederick 
Fairgrounds. MarketPro 301-984-0880 xt15 
PA · TREVOSE · Photographic Swap/Shop Show. 
Radisson Hotel. 10am-3pm. OMM Productions 
610-527-5903 

LA· LAFAYETTE · ARRL Hamfest. Acadiana ARA 
L. Al Oubre 318-367-3901 
NE • NORFOLK · State Convention. Rick Kropf 
402-371-7684 

~i®!'ii{t&M~--iilMWifVAI 
CA· FONTANA· Inland Empire ARC Amateur & 
Electronics Swapmeet. A B Miller High School. Bill 
909-822-4138 eves. 
FL· ENGLEWOOD· HamCom '97. Tringali 

Community Center, SR 776 Englewood East. 8am-
3pm. George Shreve 941-697-3445 
IN · INDIANAPOUS · AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
KY • HAZARD · ARRL Hamfest. Kentucky Mountains 
ARC. 8am-2pm. John Farler 606-436-5354 
NH • PORTSMOUTH · Computer Show. Frank 
Jones Center. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 
NY· TROY - Computer Show. Troy Armory. 9:30am-
4pm. MarketPro 201-825-2229 
WA· PUYALLUP· Electronics Show & Fleamarl<et. 
Pavilion Exhibition Hall, Western Washington 
Fairgrounds. 206-631-3_7_56 ________ ..,. 

·--~..,,~ .......... -
FL • ORLANDO • Computer Show. Orlando Expo 
Center. MarketPro 301-984-0880 xt15 
GA· KENNESAW· Computer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-8384827 
NC • CHARLOTTE • Hamfest & Computer Fair. 25 
E. Independence Blvd., Hwy 74 E. Sat. 9am-5pm, 
Sun. 9am-2pm. 704-948-7373 
PA · KING OF PRUSSIA • Computer Show. Valley 
Forge Conv. Ctr. Marl<etPro 301-984-0880 xt 15 
VA· CHANTILLY· Computer Show. Capital Expo 
Center. Marl<etPro 301-984-0880 xt15 
VA· RICHMOND · Computer Show. The Showplace. 
MarketPro 301-984-0880 xt15 

:,~M~· 

IN · INDIANAPOLIS • Hamfest. Morgan Co. 
Repeater Assn Brian Elliott 317-342-7236 
IN · INDIANAPOLIS · Hamfest & Computer Show. 
State Fairgrounds, East Pavilion Bldg. 317-996-3782 
ME ·AUGUSTA· Computer Show. Augusta 
Armory. 10am-3:30pm. Northern Computer Shows 
508-7 44-8440 
NY • LINDENHURST • ARRL Hamfest. Great South 
Bay ARC. Walter Wenzel 516-957-0218 
NY · POUGHKEEPSIE · Computer Show. Mid­
Hudson Civic Center. 9:30am-4pm. Marl<etPro 
201-825-2229 
OH · CONNEAUT · Ham/Computerfest. Human 
Resource Center, 327 Mill St. Jack Marttila 
216-593-3353 
WI . WAUKESHA· Swapfest & Computer Expo. 

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. 

DESIGN/LAYOUT 
• CAD LAYOUT SERVICES 
• COMPATIBLE 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 PROTOTYPES 
TO SCHEDULED PRODUCTION RUNS 

• FINE LINES, SMT 
• ELECTRICAL TESTING 

• PRECIOUS METAL PLATING 

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

852 Foster Avenue • Bensenville, IL 60106 

(630) 350-9510 
Fax (630) 350-9760 • Modem (630) 350-9761 

AsSEMBLY SERVICES 
• FAST TURN BOARD STUFFING 

•WIRE HARNESSES 

•WAVE SOLDERING 
•ACQUISITION OF PARTS 
• FINAL TESTING 
• TvRNKEY 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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County Expo Center, NJ W24848 Northview Rd. 
8am-2pm. SEWFARS 414-6~724 

CA • SAl'tTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA • JlllARIETIA - ARRL Hamfest. Kennehoochee 
ARC. Margaret Durham 770-977-4405 
Ml • MARSHAil. • Hamfest. Marshall High School. 
8am-3pm. Wes Chaney 616-979-3433 
l'IH • SALEM • Computer Show. Rockingham Park 
Race Track. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 
l'IY • BCIFFALO • Computer Show. Hamburg 
Fairgrounds. 9:30am-4pm. MarketPro 20H!25-2229 
TN - KNOXVILLE - Hamfest. Kerbela Shrine Temple. 
8am-4pm. Paul Baird 423-986-9562 
VA· HARRISONBURG· Computer Show. Rocking­
ham Co. Fgnds. MarketPro 301-984-0880 xt15 

FL • TAMPA • Computer Show. Florida State 
Fairgrounds. MarketPro 301-984-0880 xt15 
GA • NORCROSS • Computer Show. North Atlanta 
Trade Center. MarketPro 301-984-0880 xtl5 
NY • STONY BROOK • Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229 
OK - TULSA • State Convention/Hamfest. 7th & 
Houston. Maxwell Convention Center. Merlin Griffin 
918-622-2277 
PA • MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 
TX • MIDLAl'ID - ARRL Hamfest. Midland ARC. 
Beverley Harwood 915-686-1841 

IL - STERLING - Hamfest. Sterling High School Field 
House, 1608 4th Ave. 815-336-2434 
MA • WORCESTER • Computer Show. Crowne Plaza 
Hotel. 10am-3:30pm. Northern Computer Shows 
508-744-8440 
NY· ROCHESTER· Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229 
OH - MAUMEE - Hamfest/Computer Fair. Lucas Co. 
Recreation Center, 2901 Key St. 8am-3pm. TMRA. 
Paul Hanslik 419-243-3836 
PA • YORK • Springfest. Union Fire & Hose Co., E. 
Canal Rd., Dover, PA. John H. Shaffer 717-764-4805 
WI - JEFFERSON • Hamfest. Jefferson Co. Fair­
grounds. Tri County ARC 414-563-6502 

WV • CHARLESTON • Hamfest & Computer Show. 
Jimmie Hewlett 304-768-1142 

WI - MILWAUKEE - Computer Show. Milwaukee 
State Fair. Blue Star Productions 612-788-1901 

FL· AVON PARK· Hamfest & Computer Show. 
National Guard Armory, 2500 US Hwy 27 South. 
8am-2pm. Clyde Scruggs 941-453-7181 
FL - STUART - Hamfest. Martin Co. Fairgrounds. 
Martin County ARA. Romund Madson 561-337-1841 
IL • BRADLEY • Computer Show. Ramada Inn, Rte. 
50 N. 9am-3pm. Gary 815-935-1605 
MA - ROCKLAl'ID - Computer Show. Sons of Italy. 
10am-3:30pm. Northern Computer Shows 
508-744-8440 
MO· KANSAS CITY· Hambash. Ararat Temple, 
5100 Ararat Dr. 8am-2pm. Steve Dowdy 
816-941-0620 
l'IJ • WEST ORANGE • Hamfest. West Orange H.S. 
600 Pleasant Valley Way. 9am-2pm. Jim Howe 
201-402-6066 

ll'l&IBMl1'~~___;........:<1-i>iia 
FL - JACKSONVILLE • Computer Show. Jackson­
ville Fairgrounds. MarketPro 301-984-0880 xt15 
11'1 - ll'IDIANAPOUS • Computer Show. Indiana 
State Fairgrounds. MarketPro 301-984-0880 xt15 
11'1 - NASHVILLE • Computer Show. Nashville 
Armory. MarketPro 301-984-0880 xt15 
NC • CHARLOTTE - Computer Show. The 
Merchandise Mart. 9:30am-4pm. MarketPro 
201-825-2229 
NY - WHITE PLAINS • Computer Show. Westchester 
Co. Center. 9:30am-4pm. MarketPro 201-825-2229 

CA • SANTA ANA • Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
IL - GLEl'I EU.YI'! - Computer Show & Sale. Harper 
College. 9:30am-3pm. Computer Central Shows 
847-940-7547 
IL. GRAYSLAKE - LAMARSFEST '97. Lake 
County, IL Fairgrounds. 8arn-2pm. Frank Avellone 
847-234-4124 
l'IC - Kll'ISTOl'I • ARRL Hamfest. Dwon East 
Hamfest Assn. Dough Burt 919-524-5724 
NH • NASHUA - Computer Show. Sheraton Tara 
Hotel. 10am-3:30pm. Northern Computer Shows 

Media-Tech 
INTERNATIONAL 

Your Source For 
All Your Cabla TV 

Accessories! 
And We Mean All! 

DEA1ERS SPECIAi! 
BUYA 

MILLEN I UM CONVERTER, ETC ... 

sa9 
FOR TECHNICAL SUPPORT CALL 

roR (305)234·9795 
ORDERS 

~~ ... I ·800-673-6178 
SORRY.-NO FLORIDA SALES 

C.O.D. - •OllEY ORDER OllLY 
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508-744-8440 
NJ • TRENTON - ARRL Hamfest. Delaware Valley 
Radio Assn. Darryl Foyuth 609-882-2240 
NY • YONKERS • ARRL Hamfest. Westchester 
Emergency Communications Assn. Thomas Raffaelli 
914-74Hi606 
OH • MADISON • ARRL Hamfest. Lake County 
ARA. Roxanne 216-256-0320 
PA • WILKES BARRE • Computer Show. Genetti's 
Best Western. MarketPro 301-984-0880 xt15 
VA - ROANOKE - Computer Show. Civic Center. 
MarketPro 301-984-0880 xt15 

GA • COLUMBUS • ARRL Hamfest. Columbus 
ARC. Randy Hancock 706-596-8820 

GA· AUGUSTA· Garden City Channel Masters CB 
Club 15th Annual Break. Radisson Hotel & 
Conference Center. Moses 706-793-7828 

'1t;1111ta1r1 
CO - DENVER - Metro Computer Show & Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303-444-2664 
11'1 - MICHIGAN CITY • Hamfest & Computer 
Fleamarket. Michigan City High School, 8466 W. 
Pahs Rd. 8am-2pm. Ron Stahoviak 219-325-9089 
MD - GAITHERSBCIRG • Computer Show. Mont­
gomery Co. Fgnds. MarketPro 301-984-0880 xtl5 
OH - COLUMBUS • Computer Show. Veterans 
Memorial. MarketPro 301-984-0880 xtl5 
PA - HARRISBURG • Computer Show. Farm Show 
Complex (East Bldg). MarketPro 301-984-0880 xt15 
TX - WEATHERFORD - Hamfest. ARC of Parker 
County. Allen Griffith 817-441-9114 

APRIL 1997 

CA - SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CO • LONGMONT - Hamfest. Longmont ARC. Jim 
Deeming 303-651-7764 
CT • WATERFORD • Ham Radio Auction. Waterford 
Senior Center. Rte. 85. Tony 860-859-0162 
FL • MIAMI • Tailgate Swap Meet. Parking lot Univ. 
of Miami, main campus. Barn-noon. Walt 305-895-

I SATELLITE EQUIPMENT cont. 

SATELLITE EQUIPMENT available : Re­
ceivers $35 and up; 20-25 LNB $35; C-KU 
feed horns $65. Call 804-599-4408. 

SAT-COVER for your 18", 24", or 30" dish. 
Sat-Cover™ will protect your 18" satellite dish 
from snow, ice, sleet, hail, dust, and other 
debris OR disguise your dish in restricted 
areas. Sat-Cover™ allows signals through. 
Look for us on the Internet. DEALERS 
WANTED! Ph. 812-689-3715 or 1-800-642-
2907, Fax 812-689-7227 E-Mail: kweaver@ 
venus.net 

SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, SCPC, 
Subcarriers, FM Squared, Facsimile, Press 
Services, Weather Services. Simple how-to­
receive instructions. $16.95 plus $3 Priority 
Mail. UNIVERSAL ELECTRONICS, 4555 
GROVES ROAD, #12, COLUMBUS, OH 
43232. 614-866-4605. 

DSS BIBLE. Book covers: L-card & battery 
cards, Sony receiver schematics, battery card 
programmer schematic & software, annotated 
source, chip programmer software/ plans, 
resources, unbiased "hack" reviews, DS5000 
Sip-Stik technical information, card sellers 
addresses, rip-offs, Web sites. Over 200 files 
and much more. $49.95 postpaid. DSS 
SECRETS 3-volume set of patents covering 
the DSS and other smartcard based systems. 
$69.95 ppd. Get all for $99.95 ppd. 520-726-
2833. TELECODE, Box 6426-NV, Yuma, AZ. 
85366-6426. http://www.hackerscatalog.com 

0398 
11'1 - COLUMBUS - Hamfest. Bartholomew Co. 4-H 
Fairgrounds, Community Bldg. 8am-2pm. Marion 
Winterberg 812-342-4670 
IN - INDIANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
MA - WEST SPRINGFIELD • Computer Show. 
Eastern States Exposition. 9:30am-4pm. MarketPro 
201-825-2229 
OK • LAWTON - ARRL Hamfest. Lawton Ft. SiU 
ARC. Bob Morford 405-353-8074 

MD -TIMONJOM -ARRL State Convention/Amateur, 
Computer and Electronic Flea Market, Show & Sale. 
Timonium Fairgrounds. Sat: 8am-5pm, Sun: 8am-
4pm. 410-HAM-FEST 

iflMfwi'BIR~ .... -. ....._._....,......,..........., 
CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
NY • POUGHKEEPSIE • Computer Show. Mid­
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229 
RI - WEST WARWICK • Computer Show. Civic 
Center. 9:30am-4pm. MarketPro 201-825-2229 

MS • TUPELO - ARRL Hamfest. Jack Ellis 
601-842-7255 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
KY - BOWLING GREEN • ARRL Hamfest. Leon 
Garrett 502-842-5307 
Ml'! • ROCHESTER - ARRL Hamfest. Rochester 
ARC. John Scott 507-732-5091 
l'IY - BUFFALO - Computer Show. Hamburg 
Fairgrounds. 9:30am-4pm. MarketPro 201-825-2229 
PA • FREDERICKSBCIRG - ARRL Hamfest. Mark 
Schropp 717-754-7700 
OT - OGDEN - State Convention. Kathy Rudnicki 
801-547-9218 

GA. ATLANTA. Ham & Computer Festival. Tim 
Vogle 770-593-3962 
GA- KEl'll'IESAW-Computer Show. 1-75 to Exit 

Continued on page 114 

SATELLITE WATCH NEWS. "Your source 
for the latest news from the satellite under­
ground." The Satellite Watch News contains 
information that lets you know how to get the 
best viewing enjoyment out of your satellite 
system for the least amount of money. US 
subscriptions $42; Canada, Mexico & 
International call for rates. Visa, MasterCard, 
and Discover card accepted. If you own a 
satellite system of any kind, this magazine is 
for you. Call 517-685-3410 Fax 517-685· 
3699 24 hrs. Morgan Engineering, PO Box 
475, Rose City, Ml 48654. 

DSS BIBLE II (Volume 2) new book & soft­
ware. Release date 2-10-97. Covers: U161 
EEPROM memory map, smartcard emulator 
plans, smartcard reader plans, receiver diag· 
nostjcs software, smartcard cloning software, 
diagnostics data computer interface, smart­
card traffic monitor, 2nd generation receiver 
service information, IBM Java smartcard 
Applet source code, ISO 7816 full protocol & 
specifications, videocrypt system overview, 
connecting PC to 7816 smartcard, encryp­
tion , problems, security, 24C16 EEPROM 
specifications, EEPROM "modification" & 
much morel Over 200 pages & 267 files on 6 
diskettes. No duplication from the first volume 
of DSS BIBLE. $79.95 & $5.50 P&H. 24 hour 
orderline: 520-726-2833. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. http: 
//www.hackerscatalog.com 

ISO 7816 programmer. Don't buy cards, 
make your own. Be totally independent. 
Complete system with software to read write 
and clone all types of 1$0 7816 cards. Call 
between 7 and 9 pm EST only. M·F 304-n6-
6717. 

THE DISH Network. U seen it in USA Today 
@ $499. Buy it now and save $100. The mini­
dish $399 with 1 year programming. UPS to 
your door. Satellite TV, 120 W. Centennial, 
Muncie, IN 47303. 317-288-0074 11-5 E. 15 
yrs. same location. 



NV Electronics Puzzle 

ACROSS 
1. A receiver that is synchronized is this 
5. A mobile charge carrier 
9. A summing circuit 
11 . Contemporary condensers 
12. The expected value 
13. A current opposing component 
15. A circuit that cannot support a current 
17. This means 10 
18. Old name for the IEEE 
19. General name for opposition to current 
21. Component of solder 
22. Electronics' one-way street 
25. Radios and butterflies both have them 
27. Old-timers transistor 
28. It isn't hot or cold 
29. MOS transistors 
30. Why charges move 
31. Acronym for a type of symbol interference 
32. Common to diodes, batteries, and tubes 
34. An op-amp figure of merit 
35. A capacitor figure of merit 
38. A transient troublemaker 
40. Del by another name 
41. The unit of charge goes to him 
43. A circuit whose current changes direction 
44. The average value 
45. The first solid-state amplifier 

DOWN 
1. One end of a transformer 
2. Tells how fast an op-amp's output can change 
3. An interface device for your fingers 
4. A circuit whose current does not change direction 
5. A commonly used antenna equivalency spec 
6. Radio and light, but not water or sound 
7. It can create music and destroy bridges 
8. Any unwanted signal 
10. All good DC power supplies do this 
11. Colloquial name for an integrated circuit 
13. After power-up, you should do this to your CPU 
14. The reciprocal of frequency 
16. A type of three-phase circuit 
17. What a receiver does best 
19. An energy storage device 
20. Part of a polynomial 
23. Old name for a rectifier 
24. A subcircuit in series with others that "acr together 
25. A class of amplifiers 
26. The frequency of oscillation when there is no damping 
33. Pet name for a common piece of test equipment 
36. Something in parallel 
37. Ttiis animal is used with LCD displays 
38. Car1 Sagan would like this prefix 
39. The place where ships and cables come in 
41. If an IC isn't a DIP, it may be found in this 
42. It's definitely not an OR gate 

Solution on page 85 
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NOUAUISIO s 
QTY QTY QTY 

10 20 50 

NV-5600 (PIO) .... . $199 $185 $170 
NV-5700 •.•..... . $199 $185 $170 

NV-5800 ..•..•.. • $199 $185 $170 
NV-5750 (JBB) ... . $275 $260 $245 

NEW 
CONVERTERS 

QTY 
10 

CENTURY CT-3000 •• • $65 
PANASONIC 145 •.•. . $79 

QTY 
20 

S&O 
$74 

QTY 
50 

$55 
$69 

ALL TYPES OF CABLE 
EQUIPMENT AVAILABLE. 

CALL FOR DETAILS. 

- -
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I SATELLITE EQUIPMENT cont. 

BEST PRICING on 18" satellite TV systems 
for home and RV. DSS, DISH Network pro­
gramming, multi-room viewing options, 
accessories. www.skyvision.com Call 1-800-
SD0-9264. 

Sell Nuts & Volts 
in your store and earn $$$,JxP ' 

Contact us for details. 909-371-8497 
E-Mail distriblJt<>rs@nutsvolts.cdQl 

c 0 

Low Low Price! 
25' BNC-BNC CABLE 

! 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR restores all horizontal & verti­
cal sync lines, DC level , compensates for 
inverted video, color phase, from standard or 
distorted analogue video-type formats. 
Comes complete with operations manual & 
90-day warranty. $160. 918-479-6451 or 
write to Sync-A-link Communications, PO 
Box 4, Locust Grove, OK 74352. 

MILITARY SURPLUS ELECTRONICS 

RECOVER "SCRAP GOLD" from old com· 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WHOLESALE MILITARY surplus new & 
used aircraft, track & wheel vehicles, lasers, 
electronic devices, computers and lots more. 
Purchase for pennies on the dollar from loca· 
tions throughout the USA. Giant list of 
address & phone numbers. Send $19 to 
ADV, PO Box 440, Middlefield, CT 06455. 
"Start Your Own Business." 

DEFENSE SUPPLY Technical Data CD­
ROM. NSNs, Cage codes, item name, pric· 
ing, supplier, and characteristics information. 
$100. Also, Defense Medical Catalog CD­
ROM. $100. 334-889-4637. 

THERMOELECTRIC GENERATORS: new 
output: 30 watts/12 volts, MIL SPECS. No 
moving parts, propane powered, as used in 
remote repeater suites. $650 each. Dan 415· 
388-0838 , Fax 415-388-9178. E-Mail: rf. 
ent@wor1dnet.att.net PO Box 99, Mill Valley, 
CA94942. 

QUALITY 
PARTS 

FAST 
SHIPPING 

DISCOUNT 
PRICING 

CALL, WRITE, FAX 

or E-MAIL For A 

Free 64 Page 
CATALOG. 

Outside the U.S.A. 
send $2.oo Postage. 

THE INSULTINATOR NOTEBOOK COMPUTER 
CARRYING CASE A Programmable Electronic 

Insult Machine 

"~~:Ze ~ Completely 

25 foot RG58-A/U, 50 ohm co-ax cable with 
male BNC connectors molded with strain reliefs 
on both ends. Ideal for studio, lab or communi­
cations use. Inquire for quantity pricing. 

Great looking, padded 
carrying case, suit­
able for most 
notebook 
computers 
or similar 
equipment. 
Black · 
leatherette exteri-

flng Greasy 
Dweeb/" 

" You 're a totally uglr, 
gross boring nerdl 

llY freal<Y - ;;, 

475 CAT# CBL-25 

$ each I 1 o for $45.oo I 
SPECIAL PRICE! 

TWIST ON 
F-56 CONNECTOR 

We recently made a large @a 
purchase of this twist-on co-ax 
connector for RG-6 cable. 
Special pricing while ~-----~ 
the supply lasts. 100 for $15.00 

CAT #FT0-56R 
500 for $50.00 
1000 for $70.00 

I S-VHS VIDEO CORD 

099-f---
4' cable with miniature 4 pin mini 
DIN plugs on both ends. 

CAT# CB-363 
10 for $25.00 

100 for $150.00 

"H/-8" VIDEO CASSETTE 
(USED) 

SONYHi-8 ~· 
Top quality, metal 
particle 120 minute video 
cassettes. Used for a short 
time, then bulk-erased. 3oo 
Each cassette has its own $ -h 
plastic storage box. eac 
Satisfaction Guaranteed. CAT # VCU-8 

I 10 for $28.00 • 100 for $250.00 I 

papers or accessories. 
Detachable nylon web shoulder strap. Interior 
space is 13.5" x 9" x 2.5" 975 
CAT# CSE-12 $ each 

EDGEVIEW PANEL METER 
FS=1 MILLIAMP 

Beautifully constructed edgeview 
meter movement. 2.75" X 0.8" 
face. Scale is labeled 
"BEATS/MINUTE" and is 
calibrated from 50-150. It 
can be easily removed or 
reversed to create a blank 
scale. The black bezel is 3.53" X 1.33" and can 
be adjusted or removed. 0.1 " thick clear plexi­
glass case. Maximum case size behind mounting 
plane: 2.75" x .1-18" x 2.18". $sso 
Solder lug terminals. each 

CAT# MET-48 

I 3 WAY CROSSOVER, INFINITYI 

' Designed for Infinity Studio Monitor, 
"SM-112", 3 way, 8 ohm speaker 
system. Rated for 10-175 watts. 
Crossover frequencies at 900 Hz 

and 5,500 HZ. Auto-reset cir­
cuit breaker protection. 

Matte black plastic front 
panel assembly is 6.75" 

X 3.6" and has a control 
for tweeter level adjust­
ment. Fits a cut-out of 
5.4" x 2". 

CAT# LX-112 

•re A rota di" _.,.-- ,- /I 
" YOU sonehe8 /' , ' ' I 

wacl<Y , ' ' \ 
Hand-held voice synthesizer plays ~ variety 
of insults which can be altered by selecting 
various programming buttons. Thousands of 
possible insults. Even though no profanity is 
used, a major nationwide retailer rejected 
these as being too insulting for their cus­
tomers. Wild green and black case with belt 
or pocket clip. Includes 3 AA batteries. 
Attractive display package. 

$4~~h 
CAT# INS-5 

case of 24 
$4.50 each 

SMALL STEPPER MOTOR 

Unipolar, two phase, 6 lea~ 
stepper motor. 53 ohm coil. 
Operates well on 12 Vdc. 0 

• 

15 degrees per step. Motor :. _ • : 
body is 1" diameter X 0.5" o 
0.08" (2mm) diameter 
shaft is 0.365" long. The shaft is covered 
with a threaded plastic sheath (0.25" dia X 
0.75" long) which acts as a worm gear. This 
mechanism, is easily removable. Rect­
angular mounting bracket, 1. 73" X 1.1 O". 

CAT# SMT-21 

I 10 for $12.50 

NEODYMIUM MAGNET 

Aprox. 1.86" X 1.02" X .. 
0.08" thick. 

CAT# MAG-26 -------. 
25 for $31.25 

100 for $100.00 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-0567 

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

INTERNET http://www.allcorp.com/ 
E-MAIL al/corp@allcorp.com 

NO MINIMUM ORDER •All Orders Can Be Charged to Visa, Mastercard, American Express or Discover • Checks and Money Orders Accepted by Mail • Orders ii 
Delivered in the State of California must include California State Sales Tax • NO C.O.D • Shipping and Handling $5.00 for the 48 Continental United States - ALL , . 
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 
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AUDIO/VIDEO/LASER 

ARGON LASER system, 15mW, 488nM 
(blue), air cooled. Includes head, 120VAC 
power supply, fan, all cables. Refurb'd in '91 . 
Very low hours. $1,500 OBO + shipping + 
insurance. Call Jeff at 217-429-4665, 6-10 
pm CST or leave message. 

CUSTOM COLOR LCD active matrix 5 inch 
video monitors, 3 in a 19-inch rack. Lite 
weight, can be used on 12 volts DC. $1 ,750. 
Dan 415-388-0838, FAX 415-388-9178. E­
Mail: rf-ent@wor1dnet.att.net PO BOX 99, Mill 
Valley, CA 94942. 

TEKTRONIX 528A VIDEO waveform moni­
tors. Tested and calibrated $425 each. Dan 
415-388-0838, Fax 415-388-9178. E-Mail: rf· 
ent@wor1dnet.att.net PO BOX 99, Mill Valley, 
CA94942. 

USED "C" MOUNT CCD CAMERAS, tested 
good, $75 ea., limitE!d qty. Four Designs 360-
887-1555. 

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

"THE MOST extraordinary hacking & spy 
catalog In the worldl" www.s~ress. 
com • 

LASER SHOW Systems: rack mount digital 
controller with keypad and LCD. Scanner 
head with X/Y galvos, shutter, grating, choice 
of laser. Many preprogrammed patterns and 
beam effects + create your own. Complete 
systems starting at $695. RED LINE LASER 
PRODUCTS 314-831-3014. 

LASER SURPLUS New and used equipment 
for the hobbyist or professional. HeNe, 
Argon, YAG, Ruby, C02, and visible laser 
diodes. Also stocking optics, galvos, comput­
er and test equipment. Free Catalog. Laser 
Surplus Inc., 759 Laurel Road Dept. SC, 
Clinton, TN 37716-5454. lasersur@ix.net­
com. com 

OUT OF BUSINESS SALE: TVNCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723· 
4411. 

PRO AUDIO, video & projection equipment 
for salell Microphones, mixers, switchers, 
cameras, monitors, TBCs, tubes, slide & film 
projectors & lenses. Great buys for the smart 
shopper. Call Tom for a detailed list. Tel 609-
222-0636 Fax 609-222-0638. 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 

LASERS: TUBES, power supplies, diodes, 
project kits . From $10. FREE CATALOG. 
Toland Electronic Products, PO Box 1353, 
Glendale, AZ. 85311 . 

LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300. Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031. 770-928-2867 fax & phone. E· 
Mail: JClark3873@aol.com 

MILITARY RUBY rods. Never used. 100-600 
watt rods. Semi-polished. 4-5" $20 ea., 5-7" 
$30 ea., 8-10" $50 ea. Also have: optics, mir­
rors, flashlamps & HV transformers. Ron 
Rhoades, 545 Stewart Dr., Vista, CA 92083. 
619-631-7458 or 619-414-6631 VM or nin 
teach@incom.net 

INSTRUCTIONAL HOW-TO VIDEOS/CD­
ROMs. 7,000 on-line product catalog for pre· 
schoolers to graduate students. Something 
for everyone. Internet at: http://www.total 
marketlng.com/alcar1 ml 



CABLE TV 

CABLE CONVERTERS. The best quality 
equipment w/warranty + money back guaran­
tee. We have low overhead, so we sell for 
less. Houston, TX. 713-691-4610. 

CABLE UNSCRAMBLED. Everything you 
want to know about cable, but are afraid to 
ask. $10. VISA/MC/AMEX. Free catalog . 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 

EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all in one! Buy wholesale factory­
direct, no middleman. Let others get fined 
+ zapped instead. Protect your cable box 
now! 100% COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! LIFETIME GUARANTEE! 
We accept VISA/MC/COD/MO/CHECKS. 
ONLY $10 (SPECIAL: 3/$20 plus FREE 
DESCRAMBLER PLANS!). SUPER ZAP­
PER MODULES ONLY $16! FREE SHIP­
PING, ALWAYS! Call/fax us anytime 904-
234-8302 ext. 5, BRINKER ENGINEERING 
LABS. (RIP-OFF ALERT: Advertisers now 
selling empty cans as cable protection. 
BEWARE!) 

HAVING TROUBLE with a lost master file for 
a GAL, PAL, FPGA, or microprocessor? We 
can help. We will extract out the exact code 
on most of these types of devices. We will 
work with almost any manufacture and device 
type. We will work with device types that 
most other companies cannot. We can pro­
vide design layout, schematics, and generate 
printed circuit board gerber files for your pro­
ject. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764-
5361 and leave a message; we will get back 
to you as soon as possible. Check us out at 
www.acdinc.com or write ACD, Inc., 5765-F 
Burke Centre Parkway, Suite 317, Burke, VA 
22015 and enclose a legal size SASE. We 
will work with copywritten secured devices 
only when the copyright holder is the cus­
tomer. ACD, Inc. also works with secured 
devices that have not been copywritten. 

CABLE PARTS! Computer parts. Call for 
great prices or visit us soon on the Web: 
HTTP://WWW.CB-Electronics.com or call 1-
800-436-8630. 

HAMLIN, PIONEER, ZENITH, AS and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
90s, 80s 29s, 28s 25s, and 100s, 5130, 
5135, 4135 and 9310s, ST-1000 288 and 
165 MP, 1086 and 1600, plus other mod­
els, LARGE QUANTITIES, CALL for 
PRICING. 1-800-380-9530. 

BLUE BE GONE. Stops "blue" screen (video 
mute) VCR function . $49.95 + $5 S&H. 
VISA/MC/AMEX. Free catalog. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

"THE MOST extraordinary hacking & spy 
catalog in the world!" www.spectre-press. 
com 

WANTED: RAW CABLE CONVERTER 
BOXES. CALL 1-800-899-5000. 

HIGH PRICES. Who needs them? Call us for 
all your cable TV needs. If we don't have it, 
we can tell you who does. Netwave 512-937-
0610. After 5 CST. 

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. 

NEW! VIDEO cassette storage cases now 
available $1.25 each, plus shipping and 
COD, 100 piece minimum order black grain 
finish with interior hubs, call Ken Erny 
Electronics 24 hour order and information hot 
line 516-389-3536. 

OfJllflfD/DIIJTM 
CABLE HACKERS SPECIAL: Volume 1 & 2 
books plus CABLE HACKERS VIDEO and 
Volume 3, MASTER FILES. Save $$$$, 
$149.95 PPD USA. 520-726-2833. TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. http://www.hackerscatalog.com 

Synthesized 
FM Stereo 

Transmitter 
Microprocessor controlled tor easy freq 
prograrTYTling using DIP switches. no drift, your signal is rock 
solid all the time · 1ust like the commercial stations. Audio quality 
is excellent, connect to the line output of any CD player, tape 
deck or mike mixer and you're on·the·air. Foreign buyers will 
appreciate the high power output capability of the FM-25; many 
Caribbean folks use a single FM-25 to cover the whole island! 
New, improved, clean and hum-free runs on either 12 VDC or 
120 VAC. Kit comes complete with case set, whip antenna, 120 
VAC power adapter - easy one evening assembly. 
FM·25, S nthesized FM Stereo Transmitter Kit .•.• •. . • $129.95 

Tunable FM 
Stereo 

Transmitter 
A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88-108 MHz FM broadcast 
band, plenty of power and our manual goes into great detail out­
lining aspects of antennas, transmitting range and the FCC rules 
and regulations. Connects to any cassette deck, CD player or 
mixer and you're on-the-air, you'll be amazed at the exceptional 
audio quality! Runs on internal 9V battery or external power from 
5 to 15 VDC, or optional 120 VAC adapter. Add our matching 
case and whip antenna set tor a nice finished look. 
FM-10A, Tunable FM Stereo Transmitter Kit •• •. •••• ••• • $34.95 
CFM, Matching Case and Antenna Set ••• ••••• . •• •• ••• $14.95 

RF Power 
Booster 

Amplifier 
Add some serious muscle to your signal, boost power up to 1 
watt over a frequency range of 100 KHz to over 1000 MHz! 
Use as a lab amp tor signal generators, plus many foreign users 
employ the LPA-1 to boost the power of their FM Stereo trans­
mitters, providing radio service through an entire town. Power 
required: 12 to 15 volts DC at 250mA, 9ain of 38dB at 10 MHz, 
10 dB at 1000 MHz. For a neat, professionally finished look, add 
the optional matching case set. 
LPA· 1, Power Booster Amplifier Kit •• ••••••• •••••• •.• $39.95 
CLPA, Matching Case Set for LPA· 1 Kit • •••••••••••• .• $14.95 
LPA·1WT, Fully Wired LPA·1 with Case •... •..• •.•• ..• $99.95 

-~ MicroFM 
9

1

·~ ~j Wireless Mike 
k -

World's smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con­
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow tor any errors or 
mishaps-build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans­
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/S"w x 3/S"h x 3/4'11. 
FM-5 Micro FM Wireless Mike Kit .••• ••• ••••• •• ••••• • $19.95 

Super stable, drift tree, not affected by temperature, metal or 
your body! Frequency is set by a crystal in the 2 meter Ham 
band of 146.535 MHz, easily picked up on any scanner radio or 
2 meter rig. Changing the crystal to put frequency anywhere in 
the 140 to 160 MHz range-crystals cost only five or six dollars. 
Sensitive electret condensor mike picks up whispers anywhere 
in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium 
or pair of watch batteries which are included. Uses the latest in 
SMT surface mount parts and we even include a few extras in 
case you sneeze and loose a part! 
FM-6, Crystal Controlled FM Wireless Mike Kit •••• ..• •. $39.95 
FM-6WT Fully Wired FM-6 •••••..••. ••••.••..• •. ••• $69.95 

Call for our Free Catalog ! 

UNMODIFIED CABLE box pulls Zenith ST 
1000, 1086. Regal CR-83 plain converter. 
Oak RKDM-400 $20. Other brands available. 
Call 405-631-1856. 

"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. Free catalog. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

FREE CABLE DESCRAMBLER PLANS! For 
details write: Sierra Publishing, 909 E. Yorba 
Linda Blvd . , Suite H-181 , Dept. NVN, 
Placentia, CA 92870. 

Super Pro FM Stereo 
Radio Transmitter 
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A truly professional 
frequency synthe­

sized FM Stereo 
transmitter station in 
one easy to use, 
handsome cabinet. 
Most radio stations 
require a whole 
equipment rack to 

.._----------~hold all the features 
we've packed into the FM-100. Set frequency easily with the 
Up/Down freq buttons and the big LED digital display. Plus 
there's input low pass filtering that gives great sound no matter 
what the source (no more squeals or swishing sounds from cheap 
CO player inputs!) Peak limiters for maximum 'punch' in your 
audio - without over modulation, LED bargraph meters tor easy 
setting of audio levels and a built-in mixer with mike and line level 
inputs. Churches, drive-ins, schools and colleges find the FM-100 
to be the answer to their transmittina needs, you will too. No one 
offers all these features at this price1 Kit includes sharp looking 
metal cabinet, whip antenna and 120 volt AC adapter. Also runs 
on 12 volts DC. 

We also offer a high power export version of the FM-100 tha/'s 
fully assembled with one watt of RF power. for miles of program 
coverage. The export version can only be shipped outside the 
USA, or within the US if accompanied by a signed statement that 
the unit will be exported. 
FM-100, Professional FM Stereo Transmitter Kit •• ••• • • $299.95 
FM-100WT, Fully Wired High Power FM·100 ••••••••• •• $429.95 

Speech 
Descrambler 

Scrambler 
Decode all that gibberish! This is the 
popular descrambler I scrambler that you've read about in all the 
Scanner and Electronic magazines. The technology used is 
known as speech inversion which is compatible with most cord­
less phones and many police department systems, hook it up to 
scanner speaker terrrinals and you're in business. Easily config­
ured tor any use: mike, line level and speaker output/inputs are 
provided. Also communicate in total privacy over telephone or 
radio, full duplex operation - scramble and unscramble at the 
same time. Easy to build, all complex circuitry contained in new 
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC, 
RCA phono type jacks. Our matching case set adds a super nice 
professional look to your kit. 
SS-70A, Speech Descrambler/Scrambler Kit ••••••• •••• $39.95 
CSS, Custom Matching Case and Knob Set ••• ••• ••••• $14.95 
SS-70AWT, Fully Wired SS-70A with Case ••• •••••••••• $79.95 
AC12·5, 12 Volt DC Wall Plug Adapter •••••.••• •••••••• $9.95 

• Dialed phone numbers, 
repeater codes, control 
codes, anywhere touch­

tones are used, your TG-1 will decode and store any number it 
hears. A simple hook-up to any radio speaker or phone line is all 
that is required, and since the TG-1 uses a central office quality 
decoder and microprocessor, it will decode digits at virtually any 
speed! A 256 digit non-volatile memory stores numbers tor 100 
years - even with the power turned off, and an 8 digit LED display 
allows you to scroll through anywhere in memory. To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of numbers that were decoded more than 2 seconds 
apart. The TG-1 runs from any 7 to 15 volt DC power source and 
is both voltage regulated and crystal controlled for the ultimate in 
stability. For stand-alone use add our matching case set tor a 
clean, professionally finished project. We have a TG-1 connected 
up here at the Ramsey factory on the FM radio. It's tun to see the 
phone numbers that are dialed on the morning radio show! 
Although the TG-1 requires less than an evening to assemble 
(and is tun to build, too!), we otter the TG-1 fully wired and tested 
in matching case tor a special price. 
TG-1 , Tone Grabber Kit ••.••..• • .•••••• •••.. • •.••.• $99.95 
CTG1.f!atching Case Set forTG-1 Kit •••• •••• •• •• •••• • $14.95 
TG-1m, Fully'Nired Tone Grabber with Case •••••• ••• $149.95 
AC12·5, 12 Voll DC Wall Plug Adapter. , . ••.•••.•••••.• $9.95 

Write tn 46 on Reader Service Card. 

550MHz CABLE converters: Panasonic 
1003 series, 145 series and 175 series with 
volume control. Regal RR-92-3. Also avail­
able Pioneer refurbished converters as low 
as $35 ea. for pricing information or to 
receive our latest catalog containing other 
products call Pro Electronics 617-395-0009. 

CABLE PRODUCTS & MOREi BEST 
PRICES! 1-800-663-8530. FORMERLY 1-
SOO-MODULE-O. 

"DESCRAMBLER SCHEMATICS RE­
VEALED." A powerful guide to descrambling 
schemes. $10. VISA/MC/AMEX. Free cata­
log. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

• . ~~, ? ? ::~~::~::; 
Super small, high quality 
fully assembled B & W 
CCD TV camera the size 

Camera 

of an ice cube! Provides excellent pictures in low light (2 lux), or 
use our IR-1 Intra-Red light source to invisibly illuminate an 
entire room on a pitch black night! Imagine the possibilities ... 
build it into a smoke detector, wall clock, lamp, book, radio. 
Exact same camera that's in big biJck detective catalogues and 
stores. Kit includes: fully assembled CCD camera module, con­
nectors, interface PC board kit with proper voltage regulation 
and filtering, hook-up details, even a mini microphone tor sensi­
tive sound!Two models available: Wide Angle Lens 3.6mriV12, 
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mm/f4.5, 
60 degree view. The Pinhole Lens is physically rruch flatter and 
provides even greater depth of focus. The camera itsett is 1.2" 
square. The Wide Angle Lens is about 1" long, Pinhole Lens 
about 1/2", interface PC board is 1· x 2" and uses RCA jacks tor 
easy hook-up to VCRs, TVs or cable runs. Power required is 9 
to 14 VDC@ 150 mA. Resolution: 380 x 350 lines. Instruction 
manual contains ideas on mounting and disguising the Mini­
Peeper along with info on adding one of our TV Transmitter kits 
(such as the MTV-7 unit below) tor wireless transmission! 
MP·1, Wide Angle Lens CCD TV Camera Outfit ••••• ••• $169.95 
MP·1PH, Pin-Hole Lens CCD TV Camera Outfit. •••..• • $189.95 

Now you can be in the same league as James Bond. This 
transmitter is so small that it can tit into a pack of cigarettes -
even including a CCD TV camera and battery! Model airplane 
enthusiasts put the MTV-7A into airplanes tor a dynarrite view 
from the cockptt, and the MTV-7 A is the transmitter of choice tor 
balloon launches. Transmitter features synthesized, crystal con­
trolled operation tor drift-free transmission of both audio and 
video on your choice of frequencies: Standard UHF TV Channel 
52 (which should only be used outside of the USA to avoid vio­
lating FCC rules), and 439.25 MHz or 911.25 MHz which are in 
the amateur ham bands. The 439.25 MHz unit has the nifty 
advantage of being able to be received on a regular 'cable­
ready' TV set tuned to Cable channel 68, or use our ATV-7 4 
converter and receive it on rll\Jular TV channel 3. The 911.25 
MHz unit is suited tor applications where reception on a regular 
TV is not desired, an ATV-79 must be used tor operation. The 
MTV-7A's output power is almost 100 mW, so transmitting range 
is pretty much 'line-of-sight' which can mean many miles! The 
MTV-7 A accepts standard black and white or color video and 
has its own, on-board, sensitive electret micorphone. The MTV-
7 A is available in kit form or fully wired and tested. Since the 
latest in SMT (Surface Mount Technology) is used to provide tor 
the smallest possible size, the kit version is recommended tor 
experienced builders only. Runs on 12 voe @ 150 mA and 
includes a regulated power source tor a CCD camera. 
MTV·7A, UHF TV Channel 52 Transmitter Kit. •••••• ••• $159.95 
MTV·7AWT, Fully Wired Channel 52 Transmitter ••••• •• $249.95 
MTV·7A4, 439.25 Miiz TV Transmitter Kit •••••••••• ••• $159.95 
MTV·7 A4WT, Fully Wired 439.25 Miiz Transmitter •••••• $249.95 
MTV·7 A9, 911.25 Miiz TV Transmitter Ktt ••••••••••••• $179.95 
MTV·7 A9WT, Fully Wired 911.25 MHz Transmitter •••• •• $269.95 
ATV·74, 439.25 MHz Converter Kit ••••••• •. ••• •• . ••• $159.95 
ATV·74WT, Fully Wired 439.25 MHz Converter ••••• •••• $249.95 
ATV·79, 911.25 MHz Converter Kit .••••• ••••• ••.•••• $179.95 
ATV·79WT, Fully Wired 911.25 MHz Converter ••••• •• •• $269.95 

RAMSEY ELECTRONICS, INC. 
793 Canning Parkway 

Victor, NY 14564 
Order Toll-free: 1-800-446-2295 
Sorry, no tech info or order status at this number 

Technical Info, Order Status 
Call Factory direct: (716) 924-4560 

z :•l~ 111 
ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if not 
pleased, return in original form for refund. Add $4.95 for shipping, han­
dling and insurance. Orders under $20, add $3.00. NY residents add 7% 
sales tax. Sorry, no CODs. Foreign orders, add 20% for surtace mail or 
use credit card and specify shipping melhod. 
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by Karl Lunt 

Build the Marble Maze-Runner 

ot all robots need wheels, nor do they 
have to run around on the floor. This 
month's machine rolls a marble through 
a tabletop cardboard maze, and can 
serve as the starting point for kinetic 

ROBOTI 
sculpture or other robotic art. least 90 degrees of motion. Most will, but sometimes care to align the three screw holes in the shelfs 

.___ __ __,The MENSA organization asked some of a clunker sneaks through QA, and you're better off flange with the selected holes in the control horn. 
us from the Seattle Robotics Society to give an finding it now. Once you bolt this rig together, you Run three small sheet metal screws, shipped with 
informal talk on hobby robotics. This seemed like a won't want to take it apart again! the servo hardware package, through the holes in 
good reason to build another 'bot, so I started Next, fashion the L-bracket shelf from some the shelf flange and into the control horn. Use heavy 
sketching ideas for my newest creation. Rather than light, sturdy material. I found some 1/8" Sintra scrap nippers or horseshoe nail clippers to cut off the 
build another wheeled platform, I set out to design a at the local plastics store, already formed in the protruding ends of the screws. 
tabletop unit that could do "something cool." necessary right angle; a piece eight inches long Temporarily fit the shelf and control horn to a 
Gradually, the disorganized wishlist sorted itself out, worked for me. You could also use very light servo to verify alignment. You should be able to 
and I determined to build a robotic platform that aluminum or ABS. Note that you must leave move the shelf through at least 90 degrees without 
could tilt a platform in two degrees of freedom, so as clearance between the underside of the shelf and the hitting any part of the servo's case. If the mounting 
to move a marble through a small maze. top of the upper servo when the assembly is put ears on the servo case interfere, just cut them off 

Having decided on the problem I wanted to together. Therefore, you will need a flange at least 2" with heavy wire cutters, then sand or file the case 
solve, I then began sketching out possible solutions. wide where you can attach the servo's control horn. smooth. After you are satisfied with the alignment, 
I figured 1 could build this easily, using a 68hc11 Cut this L-bracket material as shown, then drill heat up the hot glue gun and run a bead of glue 
BOTBoard and a couple of r-------------------------------------, around the perimeter of the 
unmodified Futaba S-148 control horn to solidly fasten it 
hobby R/C servos. Longtime FASTEN.ING THE SHELF BRACKET L-brdcket of Sinlra or to the shelf flange. 
readers of this column are no TO A CONTROL HORN ~ aluminum (2" flanges minimum) Next up, you need to fasten 
doubt familiar with how 1 hook '\. the upper servo to the control 
these components together, horn for the lower servo. In 
and past columns are filled Fasten control horn to flange this case, you must first bolt 
with info on using them. with foam tape and hot glue ~ the control horn to the lower Screws to hold flange to 

My first attempt at the control horn 0 places) servo before proceeding. Put a 
maze robot involved a couple of strips of foam tape 

Large round servo control horn ~ platform resting on four 2" on the control horn surface, 
legs, each leg fastened to one then lightly press the upper 
corner of the platform. Each servo to the tape to check 
leg would be hooked to a '-. alignment. With the shelf 
clevis, in turn, hooked to the ~ fastened to the upper servo, 
control horn of a servo motor. NOTE: Be sure to insert the control horn Hole drilled to align with center you should be able to roll and 
In theory, each servo motor screw inside the control horn body BEFORE of control horn, for fastening assembly pitch the shelf flange through 
could then raise or lower its fastening bracket onto the control horn! to a servo motor. 360 degrees without 
corner of the platform. With interference. If necessary, you 
coordinated movements of L-------------------------------------.J can also cut the mounting 
two servos, I could then tilt the r--------------------------------, ears off of the lower servo. 
platform in any direction. \ - - ·- - - · · · ~1 When you are satisfied with the 

Unfortunately, this scheme '· / performance, firmly press the upper 
\ I proved unworkable for me. I did not \ L-bracket shelf, fastened to upper servo / servo into place, then run a bead of 

have the necessary in-line ball joint ·~ hot glue around the perimeter of 
needed to mount each leg onto a the lower servo's control horn. 
corner of the platform. Unless these .,, • ~ When cool, this glue will bond the 
joints can pivot through 360 __ _ assembly into a single powered 
degrees, the table isn't free to tilt. ·- ·--- joint with two degrees of freedom. 
And while such items undoubtedly Use foam tape and hot glue to fasten You should be able to hook these 
exist, I couldn't find anything upper servo to control horn oflower servo. two servos to a BOTBoard and 
suitable in my price range. move the platform as needed. 

So I took the easier course and NOTE: Bolt control horn to lower servo BEFORE Next up, you have to mount the 
re-thought my design. This time, I mounting upper servo! lower servo to some type of base. 1 
came up with a pair of servo used a base made from a sheet of 
motors, fastened together to form a 1/4" white Sintra, cut to 11" by 11 ". 
powered joint with two degrees of The dimensions were intentional; I 
freedom. The body of the upper Servo motors (2 places) wanted the whole unit to sit 
servo is firmly fastened to the comfortably in an empty Xerox 
control horn of the lower motor. paper box, making it easy to 

DIAGRAM FOR ASSEMBLING TWO-SERVO 
POWERED JOINTS transport. I placed the two-servo This lets the lower servo swing its 

partner from side to side. I then 
fastened a shelf, made of thin Sintra L--------------------------------~ 

assembly on the base so the L­
bracket's pivot point sat at the 

base's center. I then marked two dots on the base, 
one on either side of the lower servo at the center of 
the longer side. After drilling two 1 /8" holes at these 
dots, I used foam tape to stick the lower servo in 
place, ran a nylon wire tie through the holes, and 
cinched it down to clamp the motor.1 A bead of hot 
glue around the servo at the base finished the 
mounting. 

shaped into an L-bracket, to the upper servo's 
control horn. This arrangement lets me roll and 
pitch the shelf in any direction. See the 
accompanying diagrams. 

As you can see, the mechanism is quite simple, 
and can be extended by adding extra servos for 
more degrees of freedom. Note, however, that 
actually putting these together can get a little tricky. 
First of all, hook each servo you intend to use to 
some type of test rig, such as a BOTBoard with 
suitable software, and verify that the motor actually 
works. Also verify that the motor will give you at 
78 February 1997/ Nuts & Volts Magazine 

a 1 /8" hole where you will put the center of the 
servo's control horn. Next, take a spare control horn 
and align its center hole with the hole you just 
drilled. Select three evenly-spaced holes on the 
perimeter of the control horn and mark through 
these holes onto the L-bracket material. Drill these 
marked holes, using a 3/16" drill bit. 

Now you should be ready to mount the shelf to 
the control horn. Note you must FIRST insert the 
control horn's mounting screw into the bore of the 
horn! With the screw in place, use double-sided 
foam tape to stick the control horn to the shelf. Take 

With the mechanical mounting complete, I was 
able to grasp the upper shelf of the L-bracket and 
slowly move the bracket right, left, forward, and 
backward from stop to stop on both servos. Be sure 



.. ROBOTICS . . 
that all mechanical connections are 
firm and solid, since any slop will cause 
the maze platform to wobble during 
use. Note that some slop is inherent, 
due to the design of the servo motors. 
You can expect a few degrees of play 
around both servo shafts. But do what 
you can to make all the other 
mechanical connections solid. 

r-----------------------------, 
10" 

course through the maze. This sequence 
assumes that the marble is already in the 
starting position at the upper-left corner of 
the maze. Since the robot has no sensors 
for feedback, this element is a simple 
open-loop set of commands. 

Next up, I added the electronics. 
This consisted of a 68hc 11 BOTBoard 
loaded with a 68hc811e2 
microcontroller (MCU) and two battery 
packs. The larger pack holds four C­
cells, used to provide power for the two 
servo motors. The four AA-cells in the 
smaller pack run the MCU. 

You almost have to use two 
supplies for this machine, since the 
servos will draw so much current as 
they change position that the voltage 
will sag below the MCU's reset 
threshold, resetting the processor. 

10" 

s 
T 
A 
R 
T 

END 

Finally, the third element (ADJ) lets me 
adjust the initial position of the maze 
platform, using the main nine keys as 
described in GAME above. Each press of 
one of the eight outer keys tilts the maze 
slightly in that direction; pressing the five­
key returns the maze to the currently 
defined center position, so I can start over 
if I choose. Once I have the maze 
centered, I can press the zero-key to lock 
in the position as the new center position. 
This adjustment is written · to RAM and 
stays in place so long as the MCU has 
power. 

I began the software by building the 
ADJ element, so I could determine the 
servo values to use to center the maze on 
my work table. These two servo values 
became the starting position following 
power-up. With ADJ running, I then added 
the menuing system so I could toggle 
between ADJ and GAME, which was the 
next step. 

Mounting the electronics took 
nothing more than some foam tape on 
the underside of the battery packs and 
a dab of hot glue at each corner of the 
BOTBoard. I also wired two SPST 
switches, one in series with each 
battery pack, so I could control the 
voltage from either pack individually. 
This came in very handy when I was 
testing the software, since I didn't want 
the maze whipping back and forth 
during my trials. 

I LAYOUT OF MARBLE MAZE I 
L-----------------------------~ 

The GAME element let me actually try 
running the marble myself, and I spent 
about half an hour in "research." Though 
the maze is pretty simple on paper, 
getting the timing and motions down 

Everything mechanical was done now except 
the fun part; designing a maze to run a marble 
through. I started by cutting a piece of 1/4" gator 
board to a 1 O" by 1 O" square. Gator board is a 
tough, plastic-coated version of foam-core, 
sometimes available at art and industrial art stores. 
You could probably substitute heavy corrugated 
cardboard as well. I decided against Sintra for 
weight reasons; I wanted to keep the mass at the 
end of the servo's arm as small as possible. 

I then doodled around on a piece of quadrile 
paper, trying different maze arrangements. I only 
used segment lengths that were multiples of 1 ", to 
make the final construction as easy as possible. 
After a few trials, I came up with the maze layout 
shown here. When I was satisfied with the layout, it 
was time to build it up. 

Since the gator board had a white surface, I 
hunted up some white 1/16" cardboard, similar to 
shirt cardboard. Using an X-acto knife, I cut out 
many 1" wide strips of this cardboard. I then cut 
these into an assortment of shorter strips, in 1 ", 2" , 
3", and 4" lengths. I also cut a few 5" and 6" lengths, 
as well. 

I began the maze construction by building a 1 " -
high wall completely around the outside of the maze 
base. I held this in place with masking tape on the 
lower outside edge and a bead of hot glue on the 
lower inside edge. 1 also used hot glue on the four 
inner corners. 

Working from my layout page, I then started at 
one corner of the maze base and carefully placed 
each maze wall. A quick dab of hot glue at the seam 
between wall and floor held the wall in place. 

Since every wall touches at least one other wall 
at a right angle, I ran a bead of hot glue along that 
vertical edge, providing more support. After the glue 
cooled, I was ready to fasten my maze to the top 
shelf on the L-bracket. Just a couple of pieces of 
foam tape and the project was nearly complete; I 
only needed a little bit of software. 

The maze software 

I envisioned this project as an interactive 
design , one in which a user could try to guide the 
marble through the maze. I also wanted the robot to 

be able to run the marble itself, to show how easy 
the task is. Finally, the software had to support a 
means of leveling the platform. I could have tried 
shimming the base every time I set up the maze, but 
that's kind of lame. Using the software to adjust the 
resting position offered a more elegant solution. 

All of the above features require some type of 
control for the human to use, and I had a lot of 
options available. I could have used some slide 
switches to select what mode to use (adjust, robot 
play, or human play) , two frob knobs for tweaking 
the maze's pitch and roll during leveling, and a 
joystick for actually controlling the maze. 

But a little luck came my way at exactly this 
point in the design. VETCO, a local surplus store, 
set out a box of small , single-board RS-232 
terminals. Each handheld terminal sported a two­
line-by-24-character LCD display, and a 12-key 
keypad that included all 10 digits, an Enter key, and 
(oddly enough) a blue wheelchair symbol. The price 
was right, at under $20.00, so I snapped one up. 

When I got it home, I removed the backlighting, 
which really sucked the juice, and I shorted out the 
voltage regulator. This left me with a terminal that 
only needed +5 VDC to run. I then wired a four­
conductor cable so I could hook the terminal to my 
BOTBoard. I tapped into the receive and transmit 
signals on the MCU side of the terminal's RS-232 
level shifter, so both signals were logic-level as 
needed by the BOTBoard. 

This terminal added some real capabilities. Now 
1 could have the robot software report its pitch and 
roll settings, so I could trim the maze quickly. I could 
even build in some simple menuing, allowing me to 
switch between the three different modes with a 
single keypress. 

The final software breaks down into three major 
components, with the active component selected by 
the operator through a menu system. The first 
element, dubbed GAME, lets the operator control 
the position of the platform using the major nine 
keys on the keypad. Thus, the five-key centers the 
maze, while the two-key pitches the maze 
platform forward , and the nine-key simultaneously 
pitches it backward and rolls it right. 

The second element, which I call PLAY, 
causes the robot to execute a fixed series of 
pitches and rolls, moving the marble on a preset 

proved quite a challenge. 
Using the GAME element, I mapped out the 

series of moves needed to run the marble from its 
starting position to the end. The move sequence 
involved time duration, as well as pitch and roll 
instructions. For each move, the robot had to tilt the 
platform, then wait long enough for the marble to 
respond. It only took a few minutes to build up a 
table of tilt instructions and durations, using the 
keypad to provide steering. These instructions 
formed the core to the final element, PLAY. 

Next, I converted my list of moves into a data 
table and added a subroutine that would step 
through the table, first doing the required tilt motion, 
then waiting the prescribed delay. When the code 
was finished , I could use the keypad to select PLAY, 
then watch my robot move the marble completely 
through the maze on its own. 

Needless to say, this robot was a hit at the 
Mensa gathering, and the guys at the Seattle 
Robotics Society got a kick out of it as well. Randy 
Sargent, one of the Newton Labs team that has been 
making such a splash in the world-wide robotics 
contests recently, got all excited about hanging a 
camera over the maze, then having a robot run the 
maze on its own, without a table of instructions. 
Sounds really cool , and I'll keep you posted if the 
team finishes the project. 

For now, I've got a cool show-bot that is both 
interactive and entertaining. You can put one 
together in a weekend or so, using little more than a 
BOTBoard, a couple of servos, cardboard, and hot 
glue. I'll move the code to my web site so you can 
build from it. You won't have the small terminal like 
I did, but you could hook the maze robot to your PC 
and use the PC's keyboard instead. Or you could 
rewrite the software to use switches and joysticks. 
Regardless of your approach, I'm sure you 'll have a 
blast with this machine. NV 

e;F& Hi%'rnPt '''<,· 
As alway•. yoa c~ ,~h me at: 

Karl Lunt 
2133 186th PL, S.E. 
Bothell, WA 98012 

E-Mail: karl@mav.com 
Web: http://www.seanet.com/~karllunt 
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Continued from page 35 

bench, I often just let the receiver give 
me some band chatter as I work. In 
general, I spend about two to three 
hours listening, with much less talking. 
It's hard to figure out how much talking 
I do, perhaps five percent on a busy 
afternoon. I usually have the linear 
amplifier on. 

If the signal is very strong and the 

airways uncrowded, though, I'll try it 
"barefoot" (no amp) first, then kick in 
the amp. There are some improve­
ments I'd like to make to the system. 
For instance, I'd like to shorten some 
of the wire runs (battery to control box, 
for example), as wire loses really add 
up in a low-voltage system like this. 
And I should work on a better DC dis-

I Main Control Box I 
Amps 

tribution method. 
The main run goes to the power 

amp, where it splits off to the trans­
ceiver and accessories. A load center 
box with a half-dozen Square-D QO 
breakers would make it easier to split 
out feeds and switch things off sepa­
rately. And 1 should replace the ciga­
rette lighter outlets with a UL-approved 

connector of some kind. 
Still, the set-up has worked fine for 

over a year, despite the fact that it took 
me two decades to get plugged into 
the sun! I hope it doesn't take you as 
long to get up to speed. When you do, 
I know you'll find it as big a kick as 
making that Asian contact. 

Take care, and goodnight. NV 
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Figure 3. "Here's a wiring diagram of my solar-powered radio room. There are some improvements I'd like to make to the system, 
but It works fine just as It stands ... - .Jim Tolson. 
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I CABLE TV cont. 

TOCOM 5503 VIP genuine unmodified, guar­
anteed to lite up and pass video $60/10 lot. A 
units available $18. Zenith 1082, 1000 field 
pulls, genuine unmodified $22, 6 lot. Jerrold 
DPS genuine unmodified $50. Jerrold 
DRZP3, 3A ID IN, genuine unmodified, $22. 
Visa, MasterCard. 1-800-500-9825. Oak ATC 
56 genuine unmodified $25. Apex 
Electronics, 1543A Sheridan Rd., Kenosha, 
WI 53140. 

NOTCH FILTERS 110, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $14.95 
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8 .95 
ea., 21 or more qty. Call 24 hr. order and 
information hot line 516-389-3536. 

SIGMA 3D/2000 converter kit. Gets all chan­
nels. $175. Fax name, address, city, state, 
zip, phone to 808-955-3959. Fully guaran­
teed. 

$WANTED$: Cash for genuine, unmodified 
PV5, PV7, R2N5, and DBB converters. 512-
854-8989 evenings. 

SUPER TRAP. 1,000 times more powerful 
than a FM trap! Exclusive multi-pole design. 
$29.95 + $3 S&H. VISA/MC/AMEX. Free cat­
alog. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

EQUIPMENT FOR ALL of your cable TV 
needs. All popular makes and models. 
Newest up-to-date items. Best prices. 717-
462-4657. 

CABLE CONVERTERS. We should have the 
equipment you need. Warranty. Houston, TX. 
713-691-4610. 

WANTED: RAW CABLE CONVERTER 
-BOXES. CALL 1-800-899-5000. 

DEALERS! WELCOME. All makes & models 
available. Call Marco for best deal. 718-358-
6237. 

SELLING UNMODIFIED cable equipment, 
boxes, and converter. For all software needs 
call 909-941-4858. 

EVERYTHING YOU NEED FOR CABLE! 1 • 
800-663-8530. FORMERLY 1-800-MODULE­
O. 

UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert­
ers, step-by-step instructions, and full tech­
nical support. 9am-7:30pm EST 1-800-562-
8442. 

SSAVI: SAVVY Scrambling Today. Learn 
the secrets of this popular scrambling 
scheme. $10. VISA/MC/AMEX. Free catalog. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 

GENUINE UNMODIFIED: Oak Simas 125, 
Toes raw 125. Will buy genuine unmodified 
SA 8509 and above and JBB. Call 908-370-
0160. 

BUILD YOUR own cable descramblers plans. 
$12. Visa, MC, Amex, Discover. 972-242-
7720. 

LET'S MAKE A DEAL. We buy any quantity 
of genuine unmodified Jerrold or SA equip­
ment. Tel/Fax 818-881-8724. 

ZENITH & Pioneer converter boxes wanted. 
We buy, sell, and trade. Any quantity. Call 
William with your needs. 619-280-5050. 

TAMPER LABELS: Permanent, tamper 
proof, "void" & tamper "seals." Protect your 
sales and repairs. Small or large quantities. 
Send $1 for sample sheets. D&R Electronics, 
10 Park St., Thomaston, CT 06787. 

WANTED: TEKNIKA 6510 cable converter 
boxes/parts. 415-221-5940. 

WE HAVE what you want. #1 cable distribu­
tors. Dealers welcome. For your best price, 
call 1-800-640-9948. 

SECRET! BUILD CABLE DESCRAMBLERS 
in 7 steps using RADIO SHACK parts. $5. 
GES Video, Box 72-N, Perryopolis, PA 
15473. 

TORX SECURITY tool set. Required for 
cable converters , games , VCRs, etc. 
Complete 7-piece set. Only $19.95, shipping 
included. To : TDS , PO Box 1652, 
Homosassa Sp., FL 34447. 

ELECTROMAN, YOUR source for video 
products, amplifiers, inverters, & processors. 
Free catalog . ELECTROMAN, Box 24474, 
New Orleans, LA 70184. 504-482-3017. 

WANTED: RAW CABLE CONVERTER 
BOXES. CALL 1-800-899-5000. 

CABLE CONVERTERS. Highest quality 
equipment. Money back guarantee. Houston, 
TX. 713-691-4610. 

2 SA DMT 2000, genuine unmodified, with 
remotes. Make offer. 908-370-0160. 

SAT EQUIPMENT. C-band residential & 
commercial receivers & descramblers. 972-
242-7720. Visa, MC, Amex, Discover. 

WANTED: GENUINE unmodified Jerrold 
(DP7, BB, CFTs), SA 8600s and below. We 
will make the best offer. Tel/Fax 818-881-
8724. 

FRIENDLY SERVICE guaranteed. We deal 
in all brands of unmodified cable TV convert­
er boxes. Please call 619-620-5542. 

TELEPHONE/FAX 
ESN READER, no scanner needed, only a 
PC needed and my S/W. Call 770-887-1475. 

143.ns MHz CRYSTAL CONTROLLED TRANSMITTER KITS 

CRYSTAL TRANSMITTER KITS 
•Ultra-miniature surface mount construction. 
• E-Z kit approach makes assembly a snap. 
•Miniature battery and holder will mount 

XTR300EZ 
$79.95 

XTL1000EZ 
$69.95 

directly to the circuit board. 

•Transmit to any scanner type receiver 

XTR300 
TRACKING TRANSMITTER KIT 
Transmits continuous beep-beep-beep 
Ideal for locating lost or stolen items 
Range up to 1 mile 

XTL3000 
LONG RANGE TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1 mile 
Custom frequencies available 

XTL1000 
TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1/2 mile 
Custom frequencies available 

CELL PHONE cloning for the guy who has 
(two of) everything. Must have current service 
contract. Motorola, Tandy. For more info, call 
Keith, 512-259-4770. 

WANTED: STROWGER cross-bar telephone 
switches. Selector and/or linefinder units with 
connector banks. Equipment needed for 
telecommunications classes. Please call 757-
253-5899. 

BEEPER, TWO-WAY radio repairs, modifica­
tions, duplications, all models, test equip­
ment. Call T J 718-341-1849, Fax 718-978-
4616. 

BLUE BOOK PHONE REPAIR. Fix 500+ 
models; American Oak to Western Electric: 
answer machines, cordless, wired phones. 
$25. KEN'S, 2825 Lake, Kalamazoo, Ml 
49001 . 616-345-4609. 

• Professional quality. 
•Assembly is a snap. 
•Covers 1 to 2,000MHz. 
• Uses new Microwave 

Integrated Circuit amplifier. 
• Adjustable sensitivity. 
•Audio jack for privacy ear phone. 
Any intercepted signal causes an audio 
tone that increases from a low pitched 
growl to a high pitched squeal as the sig-
nal strength increases. 

88-108 MHz 
FM RECEIVER 

88-108 MHz FM TRANSMITTER Kl"FS 

-•Worlds smallest L 
FM radio. 

•As small as a 
hearing aid. 

•Weighs less than 
1/4oz. 

•Digital touch tuning. 
•Ideal for use with our 88-

10BMHz FM transmitters 

XST 500EZ XWB 1 OOOEZ 
$49.95 $46.95 

XSP250EZ 
$34.95 

XTR100C 
$29.95 

XST 500 Voice transmitter. Range up to 1 
, mile. Supersensitive mic. Uses 9 volt battery. 

• ~ Uses surface mount components. 
~ XWB 1000 Voice transmitter. Range up to 

{ ,,,.,,.,- 1/2 mile. Includes mic and battery on circuit 
...,...,, board. Uses surface mount components. 
XFM 1 OOC XFM 100 Voice transmitter. Range up to 1 
$21.95 mile. 9 v battery and leaded components. 

XSP 250 Super-miniature telephone 
........... transmitter. Range 1/4 mile. Powered by 

' 1,..... ... - phone line. Uses surface mount component. 
/I XTR 100 Tracking transmitter. Range up to 

~....... 1 mile. Uses g volt battery. Transmits a BEEP 
XTT 1 OOC -BEEP - BEEP tone 

$19.95 

"THE ENFORCER"! 

NEW! 
XPC 200 

PIN HOLE CAMERA 
400 LINE RESOLUTION 
•Audio and Video outputs. 

XVS100 

• See entire room through 
pin sized hole. 

• Use with any TV or VCR 
with audio & video input 
connectors. 

•Other models available. 

Assembled $169.95 

XPS 1000C ' 
$55.95 

TV TRANSMITTER 
e Use with XVC200, 

VCR, Camcorder, etc. 
• Power cube included. 
e Uses VHF TV Band. 
• Transmits video & 

audio. 
•Up to 100 foot range. 

E-Z Kit $29.95 

Use it to test radar detectors in other cars 
from your own vehicle! 10.450 to 10.550 GHz 
hand held transmitter. Extra high output level. 
Includes an input connector for keyed ama­
teur band operation. 

XANDI ADVANCED HOBBY KITS 

XLC 900C 
$49.95 

XVA250C 
$49.95 

88-108 MHz ~ FM STEREO 

TELEPHONE SNOOP KIT SCANNER CONVERTERKIT(800-950MHZ) VOICE-STRESSANALVZE_RKJT TRANSMITTER KIT 
e See at a glance 1f your being hed to! • Separate level control for both left 

• Dial home from anywhere and hear in-
side your home. 

• TouchTonecodedforsecureoperation. 
• Stop burglars and intruders. 
• Reliable 24 hour protection. 

Serving the public since 1981 

®~~~='ltll=cs=~.~llN<=c.~ 
1270 E Broadway Rd. # 113 
Tempe AZ 85282 

• Uninterrupted coverage of the 800 to • Subject need not be present. Works and right channels. 
950 MHz band!. with voices from recordings, TV or •Output level circuit with test points for 

• Works with any 400-550MHz scanner. radio. quick and easy tuning. 
•Gain: 6 dB typical. e Has built-in microphone. •Transmltfromanystereoaudiosource 
• Noise figure: 3 dB typical. • Easy to use LED display output. to most any FM stereo receiver. 

WE ACCEPT CHECK, VISA. MC, MO. COD ~ ~ 
SHIPPING & HANDLING EXTRA ~ ~ 

CALL FOR YOUR FREE CATALOG 

SEND MAIL ORDERS TO: 
XANDI ELECTRONICS, INC. 
BOX25647 
TEMPE, AZ 85285-5647 
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SE HABLAN ESPANOL 

ELECTRONICS CORP. 

All orders leave 
same day or shipping 

is on us. 

Call for your 
complete cable 

accessory needs. 

TOLL FREE ORDER LINE 
1-800-361-4586 

• NO ILLINOIS SALES: 
TECHNICAL HELP: 1-630-889-0281 

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. 

•PERSONALIZED ASSISTANCE• 
•COMPETITIVE PRICING• 

CATV I PC. SYSTEMS 

NOVA 5600 
NOVA 5700 
NOVA 5800 
NOVA 5750 
Also new Maestro 

FILTERS 

All stock is new and 
also comes with step­
by-step hook-up sheet. 

CHANNELS #2 THRU #23 

$235.00 
$225.00 
$225.00 
$320.00 
$300.00 

$20.00 

CONVERTERS: (PARENTAL LOCKOUT) 

PANASONIC: 
NOVA CENTURY: 
VIEWSTAR: 
REMOTES: 
REMOTE A/B SWITCH: 
PATCH CORDS: 
FILTERS: 
TV 86: 

$89.00 
$79.00 
$79.00 
$20.00 
$35.00 

$1 .25 
$20.00 
$75.00 

30 DAY MONEY BACK GUARANTEE 
1 YEAR WARRANTY 

Prices subject to change without notice! 

P.O. BOX 1494 
ADDISON, IL 60101 

INFO 1-630-889-0281 
FAX l~0-889-0283 

UOURS: Mon. thru Fri. g..,5 ., S.t. 10-2 
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• 

t m Speci 
800-3 6-0579 • 

Diii "We Have Great Connections" 111 D 
• Internet Catalog Online! http://www.rogerssystems.com • 

Cables Connectors Accessories 
TM 

Computer Telecommunications 
Keyboard-Monitor-Mouse 

Manual Data Switch Boxes 
H.Q., Metal Case, Gold Plated Contacts 

Type of Connectors Swich Type Part# 
High Density 15 A/B #DS-HD2 
5 pin Keyboard A1B #DS-5DIN-2 
5 pin Keyboard AIB!CID #DS-5DIN-4 
VGA Monitor & 5 pin Keyboard A/B #DS-HD2-5 
VGA Monitor & 5 pin Keyboard A/B/C/D #DS-HD4-5 
VGA Monitor & 6 pin Mini Keyboard A/B #DS-HD2-6 
VGA Monitor & 6 pin Mini Keyboard A/B/C/D #DS-HD4-6 
VGA Monitor, 5 pin Keyboard & DB9 Serial Port A/B #DS-HD2-59 
VGA Monitor, 5 pin Keyboard & DB9 Serial Port A/B #DS-HD4-59 

'Many Styles of Switches Available-Please Call 

12v DC Fan 

Each 
$11.00 
$10.00 
$12.00 
$12.00 
$16.00 
$13.00 
$19.00 
$18.00 
$26.00 

Centronics Adaptors 
DB25 male to 36 pin female Centronics 3 1/8' x 1' Ball Bearing type 

- --,. 

#CA-180 

s1 oo each 

Close Out! 

Standard replacement fan f~r • • I 
#TM-FAN PC/ATmini·fulltowers 

0 
sa00 each 

20/$2.50 each 

12" Gooseneck Microphone 
Condenser style 3.5mm, Stereo plug 
Fits any sound card or voice modem 

#TM-MIC-3 

S400each 

3/$10.00 

Parallel Port 
DB25 Female to 26 pin socket IDC 

#CN-702 $ .50 each 

Blow Out! 

Network • Audio 

Mini Stereo Extension 
611. 3.5 mm male-female 

#AC-559 

s1 00 each 

50 & up .75¢ 

SCSI Cable 
36' 50 pin 2 device 

~~ ~ :'4_ :!c 
::-- ::-- :: - - --- -
:: : : 
-- -· --··-··-·· 
:: ___ :._ ==----- - - --
-- - -
;:-:·-~= 

#CC-344 

s3!2l2 each 

201$2.60 each 50/$2.30 

SCSI Cable 
IBM or MAC Controller to devise 

DB25 to 50 pin Centronics male to male 

~48 
#CC-669 

3 foot s2oo each 

Close Out! 

SCSI 1 to SCSI 1 Cable 
50 pin Centronics male to male 1

-
A T Modem Cable 
DB25 male to DB9 Female l 1 O' Bi-Directional 

Printer cable 
DB25 male to standard 36 centronics 

S-Video Cable 
411 cable 

Oxygen-Free wire 
4 pin mini 

male to male 

011111111 111111110 ~:o~cC ~~..z;,"'7, ... Cable for HP Laser 

#CC-676-E 

6 foot s200. each 

Close Out! 

Close out 

9 foot #CC-906 $15!2 each 

20/$1 .00 each 

and others meets 
1284-IEEE standards 

#VC-735-4 
$1 l2l2 each 

50/$.75 

© 1993 

Video 

2 Computers to 1 Parallel Printer 
ManuaVAuto Switch •Easy to install and operate 

All DB25 female connections 

B~B 
L_~fcl.1_J ~ 
#DS-201P $82!2 each 

l-EEE-1284 Printer Cable 
1 O' Bi- Directional 

DB25 Male to Mini Centronic 36 
A.K.A type "A'· "C' 

#CC-PR6-BIMIN 
$2®each 

Any Quantity 

Blow Out! 

Computer Power Cord 
standard 6' power cable tor 
computer, printer and faxes 

Computer Power Center 

Five outlet-Surge Protected 
Phone/Fax/Modem 

3 M.O.V. protection model 
EMI /RFI filters 

U.L. & CSA listed 
Ultra slim housing 

Computer beige color 
15 amp circuit breaker 
Heavy duty 14/3 cord 

#TM-201 

$22llil each 5/$19.SOeach Heat Sink with Fan - New Low Price! 
Easy power hook-up! Works with ZIF Socket. Clips to Chip. 

Sleeve Bearing 

DB25 Null Modem Adaptor 
for serial printer and plotters 

male to female 3.6 Volt 60 mAh Nickel-Metal Hydride Battery 
Replacement for Motherboards 

#TM-FAN-2 486 CPU s5ooeach 

#TM-FAN-90 Pentium CPU, 75-150 MHz S6llil each 

Ball Bearing 

$2llil each ~ ~: 
20/$1.60 50/$1.40 

#TM-FAN-90BB Pentium CPU, 75-150 MHz $1 O~each 

#CA-134 ~p 

I 

80 - 88-22 

Some Items limited to 
stock on hand. 

Remember, We Have Great Connections ... For You! Fax 
$10.00 minimum order required •Add $4.50 shipping for pre-paid orders 

California residents add 8.25% tax• eMail Sales@RogersSystems.com 
Call for quantity discounts • No out of state checks accepted • Most orders shipped same day 

21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 

Write In 153 on Reader Service Card. 

MFG. ByVarta 
#TM-3V/60H 

$400. each 

20/$3.75 

05-288-2293 

Drawings are 
representations only. 
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This is a READER TO READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas and pro­
vide assistance for solving problems of a technical nature. All questions submitted are subject to editing and 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. Always use common sense and good judgement! 

QUESTIONS 
At a local flea market I picked up a 

Simpson 260, series 5P multimeter. I 
need to know what type of batteries 
power this unit. There is no owner's 
manual with this unit, nor are there any 
labels on the inside to tell the battery 
types used. 
2971 Leroy Heck 

NBUEV 

I have an HP Laser printer 
#2686A and it just has a serials look­
ing port, there is no parallel port and it 
won't work on the parallel port on my 
PC. It was used in an large office envi­
ronment. Could some one have infor­
mation on this and forward it to me. 
Also I need a driver for this. 
2972 Len Vereb 

Wenatchee, WA 
jlvereb@juno.com 

Since I no longer subscribe to a 
Caller ID service, but still have the dis­
play box, I was wondering if it could be 
converted into a TouchGrabber/ DTMF 
Touch Jone Reader that could be used 
in conjunction with, a scanner. (Without 
too much trouble hopefully.) Does any­
one have information, solutions, or 
schematics in this area? 

Also, I was wondering how I might 
locate the detector in an FM receiver 
so an SCA detector could be installed. 
2973 Jerry Leonard 

Edwardsville, IL 

How much laser power is required 
to cut soft woods such as balsa/ bass 
wood 1I 4 " thick? 
2974 Stuart B. Wahlberg 

Blythe, CA 

Can someone describe a power 
supply which will allow common tele­
phones to be used as intercoms using 
two-wire cable? Power for both the 
speaking circuit and the ringer is need­
ed. 
2975 Tom Weikel 

Goldenrod, FL 

We would like to record tempera­
ture of water in a flooded mine shaft at 
Hurley, WI. It is vertical +3,600 feet 
deep. The water temperature ranges 
from 52 °F at top to B0°F at bottom. 
We need a reasonably priced device to 
check the temperature every 100 feet. 
Can someone out there design one for 
us? 
2976 John Ringle 

Tech Research Lab 
Harshaw, WI 
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ANSWERS 
ANSWER TO #1974 · JAN.1997 

The easiest way to control the 
speed on your generator is with the 
help of a sensing circuit and throttle 
control solenoid. You can fabricate a 
sensing circuit with about 1 0 to 1 5 
windings of lacquered 12-gauge wire 
looped around a metal bar ( 1I 4 " diam­
eter) and a glass reed switch glued (sil­
icone) to the windings. 

All of the generator's AC power 
goes through this winding assembly 
and over to the outlet to deliver the 
voltage to the accessory you're trying 
to run. When there is no load going 
through these windings, there is no 
magnetic field produced because the 
circuit is open, and thus the reed 
switch is off. When a load is connected 
to the AC receptacle, all of that load 
goes through the windings producing a 
small electromagnetic field capable of 
pulling the reed switch together and 
this, in turn, is the control circuit for 
your throttle solenoid. The reed switch 
powers the solenoid, which pulls the 
throttle to the "on" position, which has 
been predetermined by you and is 
adjustable when the load has been 
removed. The magnetic field collapses, 
the reed switch shuts off, the solenoid 
fails, and the throttle returns to idle. 
The wire size of the windings must be 
the same size or larger as those used 
to feed the receptacle. 

-- Solenoid 

Th rottle 

Plug 

Chris Smith 
Bieber, CA 

ANSWER TO #1978 · JAN.1997 
The "Power OK" signal is an output 

from the PC supply that is used by the 
motherboard to indicate that the +5 
voe output is stable and ready to be 
used. It must be held at a logic low 
state for at least 100 ms after the 
supply's +5 voe output is stable. 
When the +5 is ready, the signal goes 
to a logic high state (some supplies 
require an external pull-up resistor. 
courtesy of the motherboard). For best 
results, limit the active low state to two 
seconds or less (to keep reset time to 
a minimum). 

The Power OK signal is used by 
the motherboard to hold the proces­
sor reset until the supply voltage is sta­
ble. This is especially important during 
the start-up times of the supply, since 

the supply may take several hundred 
milliseconds to obtain a clean (regulat­
ed) output. If the processor was 
allowed to start too early, unreliable 
boot-up is possible, as well as CMOS 
RAM corruption. 

You can simulate the signal using 
any typical microprocessor reset cir­
cuit. For the ultimate design, consult 
the MAXIM data book for one of their 
many custom reset ICs. 

You may also connect a pushbut­
ton switch from this signal to ground 
(logic ground) to provide a nice exter­
nal reset button on PCs that have 
none. 

Thomas E. Black 
Folsom, CA 

ANSWER TO #1975 · JAN.1997 
The time signal sent by WWV 5, 

10, 1 5, and 20 MHz contains a 100 
Hz subcarrier encoded with a BCD 
(binary coded decimal) representation 
of the year, Julian date, hour, minute, 
and several other bits of technical data 
(Daylight Savings Time, UT1 correction 
value, etc.). 

This data is also sent by the low­
frequency station WWVB which 
broadcasts on 60 KHz. This latter fre­
quency is not subject to the propaga­
tion vagarities of the HF channels. The 
WWVB transmitter is now being 
upgraded in power by a factor of four. 
Consequently, it should soon be easily 
receivable all over the continental US. 
This is expected to spark sale of, for 
example, watches and VCRs which set 
themselves to the correct time auto­
matically. 

The format of the WWV / WWVB 
data is described in NIST Special 
Publicat ion 432, it is a slight modifica­
tion of the standard IRIG-B format 
used by laboratory equipment. You can 
write to NIST at Boulder CO, 80303-
3328, however. NIST SP 432 is also 
available on-line at: http:/ / www.bldr­
doc.gov/ timefreq/ pubs/ sp432 

This contains both text and graph­
ical descriptions of the BCD Time 
Format. 

A simple decoder could be built 
from a low-pass filter. a 567 tone 
decoder tuned to the 100 Hz data sig­
nal, and a BASIC Stamp microproces­
sor to do the data conversion - hook 
this to an LCD display using one of 
Scott Edwards LCD Backpacks and 
there's your clock! 

G. R. Scott 
Alexandria, VA 

ANSWER TO #1972 · JAN.1997 
The reader is on the right track for 

satellite weather reception, however. a 
conventional (C-band) satellite receiver 

ANSWER INFO 
• Include the question nuniber 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 please so indicate or it will 
be assumed that you have no objec· 
tion. 
• In the event that more than one per· 
son submits the same solution, the 
choice will be made at the discretion of 
the publisher. 
• Due to space limitations, we can not 
reprint the original questions with the 
answer. The question number and the 
issue it appeared in are printed above 
the answer. 

QUESTION INFO 
' 

TO BE CONSIDERED FOR 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 

INFORMATION/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 infor­

mation. It 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. di 

is not the final piece of equipment he 
needs. A low-cost home satellite recep­
tion system usually consists of a 1691 
MHz antenna (typically a small dish or 
a Yagi of some type), a preamplifier 
mounted at the antenna, a downcon­
verter. then a modified scanner or ded­
icated satellite weather receiver. (The 
scanner modification is to enable 
reception of the wideband satellite sig­
nal.) You will frequently see the down­
converter output set at 137 MHz. This 
is to enable use of the same receiver. 
without a different antenna. to receive 
images from low-orbiting weather 



The NiCd Lady - N6WP 5l 
Losing your source of power? 

Difficulty finding tllat replacement pack? 
Have your old case refitted with NEW cells and $ave! 

*Handhelds *LapTops *Commercial Radios *Camcorders 
*Portable Scanners *Test Equipment *Powertools 

*Any Special Application 
NEW 1·eplacement 1>acks & Indh·idual cells also available! 

Call for a price list! 

17052 Alameda Drive Perris, Ca 92570 [9:DJ (909) 789-0830 Fax (909) 789-4895 b:::i-::J 
Write In 150 on Reader Service Card. 

PARTS • PARTS • PARTS 
65.8 mHz Saw Filters 

18 Pin IC Sockets 

18VAC, 300mA, Wall 

Transformers (Perteet tor srealrh Units) 

4 Mhz Resonators, 3 pins 

8 Mhz Crystals, 2 pins 

24 Mhz Crystals, 2 pins 

Micro-Chip Pic-16C54RC 

Micro-Chip Pic-16C56RC 

Call for Larger Quantity Quotes 

Phone: (630)350-9510 

Fax: (630) 350-9760 

BBS: (630) 350-9761 

100 pcs. - $2.40@ 300 pcs. - $2.00@ 600 pcs. - $1.75@ 

500 pcs. • $.09@ 1,000 pcs. - $.07@ 5,000 pcs. - $.05@ 

50 pcs. - $3.00@ 100 pcs. - $2.50@ 250 pcs. • $2.00@ 

100 pcs. - $.50@ 500 pcs. - $.45@ 1,000 pcs. - $.41@ 

100 pcs. - $.50@ 500 pcs. - $.45@ 1,000 pcs. - $.41@ 

100 pcs. - $.60@ 500 pcs. - $.55@ 1,000 pcs. - $.49@ 

100 pcs. - $2.10@ 250 pcs. - $1.95@ 500 pcs. - $1.85@ 

100 pcs. - $2.30@ 250 pcs. - $2.25@ 500 pcs. - $2.15@ 

E-Mail: sales@capital-elec.com 

Web: http://www.capital-elec.com 

852 Foster Avenue 
Bensenville, Illinois 60106 

WE ACCEPT 
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satellites which broadcast on that fre­
quency, using the same data format as 
the geosynchronous satellites on 
1691 MHz. 

5/ 16 inches in diameter and 7 inches 
long was wound with 90 turns which 
gave sufficient inductance (about 300 
uh) to cover the AM band without tun­
ing and gave good reception well into 
the shortwave band. Experiment with 
whatever loopstick is available, but 
larger is better. 

The MC1590 differential amplifier 

Ferrite rod 

COMPLETE ON-LINE 
CATALOG & AUCTION - LIST 

YOUR OWN ITEMS . 

WWW. 
COMP-RECYCLE 

.COM 
486 CPU's - 5volt 
486DX2-66 ---- $32 
486DX2-80 ---- $32 

USED SPECIALS 
EGA VIDEO CARDS---------- $2S 
VGA VIDEO CARDS---------- $22 
16 BIT MEMORY CARDS----- $30 
386DX-33 MOTHERBDS ------ $3S 

ALL TYPES OF POWER SUPPLIES 
PS2 l.44 FLOPPY DR V --------- $29 
1.2 MEG FLOPPY DRV --------- $10 
MFM CONTROLLERS---------- $15 
ARCNET CARDS----------------- SS 
386SX-25MHZ MBD ------------- $25 
16/4 TOKEN RING CARDS---·· $10 
16 BIT ETHERNET CARDS----- $10 

LOTS OF IBM PS2 PARTS 
ALL TYPES COPROCESSORS 

ALL TYPES MEMORY 
ALL TYPES USED HARD DRIVES 

COLORADO 120 MEG TAPE DRY - $25 
ALL TYPES OF EPROMS ------- CHEAP 
101 ATPIT KEYBOAARDS -------·· $10 
12V@2AMP WALL PLUG PWR SUP- $7 
BOX OF JOO ASSORTED CABLES -- $9 
MONOCHROME VIDEO CARDS ---- $5 
40 MEG IDE HARD DRIVES ------ $30 
360K FLOPPY DBlVES -------------- $3 

VISIT OU.R WEBSITE 
REBUILT MONITORS 

MONOCHROME TIL - $39 
RGB COLOR ----------- $55 
EGA COLOR ----- $85 
VGA COLOR - FROM $120 

BIOS UPGRADES 
ANY XT ROM - $10 

ANY 286 ROM -$15 
ANY 386 ROM - $20 

ANY 486 ROM - $29 
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to the outside wall of the house with 

~· 

The audio output from the scanner 
or receiver is typically fed to a comput­
er to generate the final weather image. 
If the reader thought it was possible to 
display the weather image directly on a 
lV set, that is unfortunately not possi­
ble. The weather image is sent in a for­
mat that is quite different from a tele­
vision video signal, taking many sec­
onds to build a complete image. 

390 ohm ~ 10 uf 

100ohm ___ , 

Universal Radio stocks several 
books on satellite reception ( 1-800-
431-3939) as does Grove Enterprises 
1-800-438-8155; of particular inter­
est may be The Weather Satellite 
Handbook by Ralph Taggert. Another 
resource is the ARRL Satellite 
Experimenter's Handbook (available 
from several Nuts & Volts advertisers). 
Mr. Taggert has also published numer­
ous articles on low-cost satellite recep­
tion - a search for his name in a peri­
odical index will turn up a lot of satellite 
related articles. 

G. R. Scott 
Alexandria, VA 

ANSWER TO #1971 • JAN.1997 
A directional antenna may be con­

structed with a ferrite rod and amplifi­
er as shown in Figure 1 . A ferrite rod 

Coax to receiver 

Figure 1. Ferrite antenna with built-in amplifier 

may be constructed on a small piece of 
copper-clad circuit board material 
using the copper board for ground con­
nections. The amplifier should be 
mounted near the ferrite loopstick with 
the coax and power wire leading to the 
radio. No separate ground wire is 
shown since the coax shield will serve 
both purposes. The loopstick and 
amplifier may be slipped into a piece of 
1-3/ 8 inch PVC with a cap on one end 
and a right angle coupling and pipe on 
the other (Figure 2). 

The vertical pipe may be secured 

Loopoli:k and amplifier lnslde PVC J>"8 

s..- length J>"8 t0< moumlng 
toltnJCture 

~ 
Figure 2. PVC enclosure for loopstick antenna I I 
clamps loose enough to allow the 
antenna to be aimed The wires can 
simply hang out of the bottom of the 
tube without any seal or a little squirt 

....................................... 
ALL PHASE VIDEO SECURITY ....................................... 
3·1/2 Digit 
Auto/Off DMM 
w/ Transistor Battery 
& Diode Test 
• DC Volts to 500V 
• AC Volts 500V 
• Res. to 2 Meg Ohm 
• DC Current 200MA 
model #ST1500 

17.95 - · ·~r!' n. f 

Elenco Digital 
Capacitance 
Meter 
• .1 PF to 20,000 UF 
• Banana jack and special 

insertion jack included 

model #CM-1555 

49.95 

Pinhole Camera 
• Requires 1 /16" opening size 
• 1-1/4" x 1-1 /4" x 5/8" 
• Power 7.5-14VDC n • .8 lux 
• 3.Bmm lens included 
• 380 lines resolution 
DC Power Supply 7.50 

model #CVC50PH .... .. 119.00 
w/audio & plugs 

Sanyo Realtime Recorder 
• 8-24-40hr • 4 head • 350 lines _ ,_ 
- -~ ~-- ~-:- ...... -:.= 

"-..~........_..,.,__,..,., _....... __...,.. -
model #SRT600 2yearwarranty ........••.• 799.95 
model #TLS972 3daylimelaps<> .......... . 825.00 

Cutting Edge 
The model OM 9100 meter has a RS 
232C serial inerface. Measured value 
pre tranmitted to the computer via 
an interface cable and supplied 
software WINDOWS and MS-DOS. 
OCV 1000V ACV 1000V AC/DC 
Current 20A. Res. 40 meg. nfreq. 
1 OM Hz temperature & more. 
REG.j209:95 

model #DM9100 ... 169.95 

VIDEO-SECURITY INC. -WHOLESALE VIDEO WAREHOUSE 

1-800-945-0909 
FAX: 516-435-7494 
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of foaming urethane caulking could be 
used to seal the pipe. Ground the coax 
to the cold water pipe for lightning pro­
tection if the loop is outside. 

Charles Wenzel 
Austin, TX 

Solution to Electronics 
Puzzle on Page 7 5 
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Serial Display Modules 
We offer top-quality LCDs that accept data through a serial 
interface at up to 9600 baud. Easy to use with computers and 

controllers (e.g., BASIC Stamps, PCs)-if you can send serial 
(RS-232), you can have a display working in minutes! 

Contact us or download 
sample user manuals, 
catalogs, schematics 
and other docs from our 
FTP archive. 

OEMs: serial-to-LCD 
chips and boards 
available at great 
quantity discounts 

$139 
non·backlit 

$159 
LED backlit 

$89 
LED backlit 

Counterfeit Kits 
Designed by the author of the Stamp Applications column, the 

Counterfeit is no fake! It's the genuinely easy, truly inexpensive 
kit equivalent to the BASIC Stamp I microcontroller. Get started 
with microcontrollers today with a $69 Counterfeit Development 
System, or add a Counterfeit to your Stamp collection for $29. 

Reset button 

EEPROM memory for 
autostarting BASIC 
programs up to 100 
instructions 

$29 

I 
Great low price 

Pads for turbo options 

SIP socket for easy 
connection of 
pulluplpul/down 
resistors 

Programming header 

Mini Serial Servo Controller 

$29kit 

$44 assembled 

Control hobby servos with a Stamp 
or PC computer. Build robots, 

automated camera positioners, test 

equipment, etc. The Mini SSC 
generates precise, stable 
servo-control signals based on 
simple, serial. instructions. Want to 
know more? Get our catalog or 

download info from our Internet 
archive. 

Scott Edwards Electronics 
We accept Visa, Mastercard, Discover, and American Express. 
Personal/company checks OK for mail orders. CODs incur a handling fee. 

Scott Edwards Electronics • PO Box 160 • Sierra Vista •AZ• 85636-0160 
ph: 520459-4802 •fax: 520-459-0623 •e-mail: 72037.2612@compuserve.com 

Internet: ftpJ/ffp.nutsvolts.comlpublnutsvolts/scott 

BASIC Stamp is a registered trademarl< of Parallax Inc. 
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MOTOROLA® UHF DATA TRANSCEIVERS 

$69°?.. 0 PlusS&H 

Motorola (P-10) HLE9018 - 1 watt crystal 
controlled UHF 450-470 mhz. 
transceiver (presently on 467.850 or 
467.925) . Removed from data service in 
metal housing shown. 2 freq capable. 
Dim. 3"x 2 3/s" x 5/8". wt 4.25 oz. 
Requires 7.5 vdc. Direct FM. Excellent 
for packet data, radio control, etc. With 
documentation. Pair for $69.00 (NOTE: 
Motorola is the registered tradename of Motorola, Inc.) 

SPECIAL PACKAGE DEAL! 
One data transceiver with Pl-1() 

interface for $99.00 

$7495 
ea. 

PfusS&H 

MODEL Pl-10 INTERFACE MODULE FOR 
UHF Data Transceiver 

A newly designed interface for the UHF data 
transceiver provides a simple 
straightforward circuit which interfaces most 
popular functions directly. 
•Built-in voltage regulation. .. a 12 vdc 
power source will run the transceiver and 
interface board.• 2 adjustable audio inputs: 
one for direct transmit modulation and 
another for PL or other input. • Receiver 
audio out and speaker outi:1ut with squelch 
action. •Carrier detect for C.0.S. operation 
as well as unfiltered receiver detector 
output. •Push-To Talk transmitter control. 
•Compact size: 1.62 X 1.75 plug-in board 
(see photo directly above). Plug it in, 
connect it up, and it works! 

A Wt1* (708)848-4210 
..._'Wi_L.__.tw (708)848-0230 F. 
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I TELEPHONE - FAX cont. 

"THE MOST extraordinary hacking & spy 
catalog In the worldl" www.spectre-press. 
com 

CELLULAR PHONES. GREAT PRICES. 
WILL BEAT ALL OTHER'S PRICES FOR 
RECONDITIONED PHONES INCLUDING 
MOTOROLA, AUDIOVOX, ERICSSON, OKI, 
NEC, JRC, NOKIA, AT&T, MANY OTHERS. 
OVER 6,000 PHONES AVAILABLE. 
QUANTITY DISCOUNTS . CELLULAR 
EXTENSION SERVICE AVAILABLE FOR 
MOST MODELS, ONLY $95! MOTOROLA 
COPY CAT UP TO EE2 ONLY $1 ,295 COM­
PLETE! EE3 7-WAY PROGRAMMERS 
COMPLETE ONLY $2,395. CALI... 1-800-850-
4078. 

PANASONIC, SOUTHWESTERN Bell, BBS 
Telecom, telephones, jacks, and systems. 
Free catalog: voice or fax: 908-840-1390. 

CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles, Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones Videos. Software for Motorola 
bag, flip, & brick, NEC, Panasonic, Nokia, & 
ESN loader chip. Also includes: OKl-900 
package of software and documents! 
Complete package $199. Postpaid USA. 520-
726-2833. TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366-6426. http://www.hacker­
scatalog.com 

PHONELINE SIMULATOR. Authentic dial 
tone, busy signals, 20Hz ringing. Easily tests 
or demonstrates phones, modems, faxes, 
voice mail, etc. "Ring-It" deluxe kit $149. 
Includes PCB, all electronic parts, microcon­
troll er, documentation. Custom enclosure 
$34.95. Fully assembled $325. Shipping 
$6.50. Major credit cards accepted. Digital 
Products Company, 134 Windstar Cir ., 
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com 

NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). Easily con­
verted into extension phone lockout. $1.50 
each, $9.90 for ten, $59 per hundred. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
VISA/MC. 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25n5/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEVWAVS, 
INC., 513-847-2300 or FAX 513-847-2350. 

Looking for a great value? 
Subscriptions to Nuts & Volts 

are only $19 for a full ye.ar. 
Call Toll Free 1-80()..783-4624 
and use your Visa or MasterCard 
to order! Or see us on the Web 

and take advantage of Our 
,, O',~Special" ~ofB~ 

http://www.nutsvolts.com 

SATELLITE TV - HACKERS 'BIBLE'! 

The SECRETS are REVEALED! 
• The principles of security 
• Descrambler building blocks 

NEW! 
5th Edition 

• Smart cards, infonnation wars & stupid mistakes 
• Cracking codes (includes DirecTV source code) 
• Installing and hooking up descramblers 
• Video manipulative systems ... and much more ... 

CALL 800-483-2423 
TO ORDER - Send $60 plus $4 s/h to: 

Baylin PuiJiicaiions, 1905 Mariposa, Boulder, CO 80302 

MASTER,VISA & AMEX /COD orders accepted 576 pages, 6" x 8-1/2" 

Telephone: 3.03-449-4551 FAX: 303-939-8720 E-Mail: fbaylin@entertain.com 

FREE CATALOG - books, videos and software 
on Satellite Television, MMDS & SMATV 

Write In 154 on Reader Service Card. 
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Quantum Enterprises Dente Electronics Pw'chale Raclo SUpply, Inc. Beaverton 9~ Newsattabbyc.m 
1566 Simpson Way 1660 Whitney Ave. 327 E. Hoover Ave. 960Conger 4758 Podad Ave 
Escondido 92029 Hamden 06517 Ann Arbor 48104 Eugene 9741:11. Q.iddty 63110 
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I TELEPHONE - FAX cont. 

CELLULAR PHONES for sale. Motorola, 
EE3, NEC, Audiovox. Please call 215-319-
0732. 

CELLULAR ESN READER: "ESP" extension 
service pro handheld model displays ESN, 
MIN, etc. w/many more advanced features. 
CALL FOR INFO. PROGRAMMERS: MOT, 
NEC, GE, AVX, SONY, MITS. CALL FOR 
INFO. CELLTRONICS 818-709-1143 OPEN 
9-5 PST. 

OKI 900 MODIFIED program up to 5 number 
$400. Also Cetek cable program. Use your 
Oki 900 as a cellular scanner. $200. 
Purchaser agrees not to use the above men­
tioned equipment for illegal use. Call 708-
614-7439. 

ESN READER connects between AR3000 or 
PR0-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput­
er not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, Texas 
(78641 ). SASE for info. 512-259-4770. 

ALL AT&T and major brand phone sys­
tems wanted! Any condition, one phone or 
complete systems from AT&T, Northern 
Telecom, Toshiba, etc. Highest prices paid! 
We pay shipping and CODs. Call 1-800-331-
9560 or fax list to: Steve at J&J Materials 
908-774-1807. 

MOTOROLA 550 flip cellular phones $120 
ea. 1-800-804-8655. 

FIVE ESN/NAM modification installed in your 
OKI 900 for $250. Chip only $150. Phone 
with chip $600. Call Keith at 512-259-4770. 

Are you missing any issues of Nut:s & Volt:s? 
Back issues are available For only $5. 00 each! 

Call our order line at 1-800-783-4624 and use your Visa or MasterCard. 

laser 
lay Gun 

lfandheld, 
battery operated. 

· Produces an intense 
burst of light capable of burning holes. 

LAGUN2 Plans ................................. $20.00 
LAGUN2K Kit I Plans ......... Price on Req 

Price includes First class ·postage. 

10.14' of Explosive 
Bolts of Lightning! 
• Transmit Wireless Energy 
•Ion Motors 
• Anli·Gravity 
• Strange and bizarre 

pyrotechnical effects 
• Many other experiments shown in detail 

VI.Ible Beam Gas lasers •Award winning science project! 
BTC3 Pia $15 oo ... shown connected to potential rail gun system 

Millions degree temp equiv. Illuminates low ns ...................................... · 911•••••••••• .. mmllillilliiiiiiiiliiliilliiiiiiililiiiliiiiiliiml 
I I ct ud BTC3K Kit/Plans with coil ............ $299.50 r 

, ~;~t s~w~ BTC30 Assbld Ready to Use ....... $399.50 Solid State lJ Pioneer a Futuristic 
Window Listener BTC4 Plans, SOOKV unit ................. $20.00 Tesla Coll .. · Weaponl-..~~~9),....,.,1 

~ Optical Projects G It ~ ·· · Electric Gun. 

~ • Scie~e1~~;~ ~:~rltor ~ ~1~::~~;a%:1ectrical ••. rn~~~: -~~:~~ research!-lliiiiiliiiil • 
LAS1KM 1 mw, low cost Kit .......... $69.50 Levitate an object! \ l l l l I I ! I 'Powers light and , Ballistic Velocities 
LGU6K 2·3mw Kit. ........................ $119.50 Great science fair project. I I objects without contact , Handheld , Battery Operated 
HNE70 S-7mw r to use ....... $299.50 GRA1 Plans ................................ - ...• $15.00 •Experiment with electrical and mechanical , Labelled as DANGEROUS Product 

I Ra G 
_ rr.=ii1 GRA 1 K Power Supply Kit/Plans ... $99.50 fields. TCL5 Plans ............................ $8.00 Experiment now before tt is classified as a 

on J UR *1~ ,.g;:. IJJ·~- "" GRA10 Assbld Kit/Plans .............. $149.50 TCL5K Kit/Plans 12VDC ................ $49.50 fi 1 EGUN1 Pl $20 OO 
· -~.,. ~\:~ ~' ~ IL.~1nc~/u:c1e:s~re:xr:book~on~An=ff-G~ra:vt~· :th=~! J~~~-~~~~~~-· rrearrn. ans ................... • 

Star Wars technology aemonstra es t.l · Electronlc ,._utlonr 
Projecl Energy! i,\. _ ~'.' • ' • Must be 21 for urchase of hardware 

weapons potential. IOG7K Kit/Plans$99.50 "Talking" G'''~· · ' ...., ~~ Hynotlzer Required We can design and build 
4000 Volts 10ma High ~ltage Plasma Globe -T~ Control their minds! Programmable high voltage systems 
Module • Ready to use • for many projects Spectacular color. Pulsates to m · c, audible and visual stimuli induces hypnotic _ fo your spec 'sf 
from hoverboards to pyrotechnics. sounds!. 8·9', with intensity and sound .trances. HYP2K Kit with Book ....... $39.95 C 11 f "th . 15, 
MINMAX4 While they last! ............... $19.50 controls. PLASMA1 Ready to Use .$79.50 EH2 Hypnosis Book & Plans ........ $14.95 a or ax us wi your requrremen · 

-03 ,,,_,,, Extended 
Play 
Telephone Taping Sntem 
•Tapes Phone Conversation • J:xtends 
Tape X4 • Check Local Laws before using! 
TAP30X Read to Use.................... 84.50 

3 Ml Tracker Transmitter 
• Tunable Output 
• Uses FM Radio 
• Excellent Signal Beacon 
HOD1 K Kil/Plans ............................ $39.50 

3 Ml Yoke Transmitter 
• Ultra·Sensmve Mike 
• Crystal Clear 
• Tunes 80-130 MHz. 
FMV1 K Kit/Plans ........................... $39.50 

"Drop-In" (lml) 
Telephone 
Transmitter 
Easily tunable over FM radio. Never needs 
batte ! IDROPIN Kit/Plans .......... $ 19.95 
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• Optional Wireless Retrofit transmtts 
captured sounds to an FM radio. 
WM5K Kit for Wireless Option .... $29.50 

Flrelall Gun 
Shoots flaming ball • two sho _ 
capacity. Great for special effects and 
remote fire starting. CAUTION REQUIRED! 
FIREBALL Plans (dangerous pioduct). $10.00 

Phasor Sonic Blast Plstol 

)~ 
Rids areas of unwanted pests. 

) 
Trains and conditions wild and 

domestic animals. Great for 
barns, attics, cellars, gardens. 
PPP1 K Kit/Plans ....... $39.50 

Shocker ~I!;_ 
Force Fleld/ffK. ' ~ 
Vehlcle 
Electrlfler , 
Make hand and shock balls, shock wands 
and electrify objects. Great payback for 
those wiseguys! 
SHK1K Easy to Assemble Kit ...... $19.50 

24 Hour Phone 

800-221-1705 
Orders On/ Please! 

Write In 148 on Reader Service Card. 

• . --.~--· --·-
NOW $899! UJ'S GENIE MARK I ESN PRO­
GRAMMER, FOR MOTOROLA CELLULAR 
PHONES, (FLIP/POCKET with 8 pin data 
port jacks) firmwares to 96C1 . (Includes EE-
2-3) FUNCTIONALLY DESIGNED, COM­
MERCIAL QUALITY: Genie is completely 
portable, fits in shirt pocket (3"x2"x1") utilizes 
cellular phone's battery and (unlimited) key­
pad programming of decimal or hexadecimal 
ESN numbers (selectable, no calculator nec­
essary!). GENIE includes 8-pin modified 
Motorola data port 3" interface cable (patent 
pending, no dangling wires or PC clip) Ni-Cad 
batteries, dual voltage automatic NiCad 
home/car charger for cellular phone/Genie 
batteries and 100 page cellular technicians 
programming manual, NOW $8991 GENIE 
MARK II programs all 15 pin D/P Startacs 1 O 
pin D/P elites & 8 pin D/P flip/pocket phones 
including EE-2-3 versions to 96C1 $1,3981 
MK-1 upgrade to MK-2 $4991 Both available 
late APRIL '97, other manufacturers 
upgrades to follow. The Genie is manufac­
tured in the USA and includes quick full free 
technical back-up with warranty. NEW! 
WHOLESALE/RETAIL SALES CELLULAR 
ACCESSORIES. CATALOG. DETAILS/ 
FREE CATALOG ALL PRODUCTS CALL 
702-642-0325 OR OUR WEB SITE: 
http://www.lessbusters.com LESS 
BUSTER'S ELECTRONICS (OUR 4TH 
YEAR SALES N&V MAGAZINE, 99.5% SAT­
ISFIED CUSTOMERS!), 2039 CIVIC CEN­
TER DRIVE #176, N. LAS VEGAS, NV 
89030. 

QQq~ 
al><l~~.@~ 
~:»J~ 

$249! COMBO (A) SALE, UJ'S OLD FAITH­
FUL EMULATOR (3rd year) A LOW COST, 
PROVEN, GET STARTED ESN PROGRAM­
MING SYSTEM. (USE WITH YOUR PC) 
PROGRAMS. ALL MOTOROLA CELLULAR 
PHONES TO FIRMWARE 9525. COMBO (A) 
INCLUDES UR: EMULATOR, PROGRAM­
MING CONTROL BOX, SOFTWARE PRO­
GRAMS INCLUDING MAMPS-1 E-EMULA­
TOR & G2E ETC., REGULATED AC TO DC 
POWER SUPPLY & 100 PAGE CELLULAR 
PROGRAMMING MANUAL (LATEST 
UNPUBLISHED DATA) $249. COMBO (B) 
SALE $298; INCLUDES ALL ITEMS COMBO 
(A), WITH YOUR CHOICE OF 1 EACH 
INTERFACE CABLE HARDWARE SET. 
COMBO (C) SALE $348 INCLUDES 
COMBO (A) WITH YOUR CHOICE OF 2 
EACH INTERFACE CABLE HARDWARE 
SETS. SEPARATELY INTERFACE CABLE 
HARDWARE SETS WITH AC/DC REGU­
LATED POWER SUPPLY $99 EACH, MOD­
ELS AVAILABLE L/R: FLIP/POCKET F/P 
8PD/P, BAG/MOBILE 2 & 3, UC-II 12PD/P, 
ELITE 10PD/P & BRICK/UC-PIGGY BACK. 
100 PAGE CELLULAR PROGRAMMING 
MANUAL, FREE WITH $90 OR MORE 
ORDER. FREE TECHNICAL BACK-UP 
WITH WARRANTY. NEW! WHOLESALE/ 
RETAIL CELLULAR ACCESSORIES CATA­
LOG, DETAILS/FREE CATALOG ALL 
PRODUCTS, CALL 702-642-0325 OR OUR 
WEB SITE: http://www.lessbusters.com 
LESS BUSTERS ELECTRONICS (OUR 4TH 
YEAR SALES N&V MAGAZINE, 99.6% SAT­
ISFIED CUSTOMERS!), 2039 CIVIC CEN­
TER DRIVE #176, N. LAS VEGAS, NV 
89030. 

COMPONENTS 

LOW, LOW prices for high quality over­
stocked parts. Call 817-561-2999. IME, PO 
Box 170415, Arlington, TX 76003. 

MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 



RESOURCE BIN 

A few of my 
favorite web sites. 

ur usual reminder here 
that the Resource Bin is 
a two-way column. You 
can get tech help, con­

sultant 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. 

Some Favorite Web Sites 

This month, I thought we'd 
review a few of my preferred or 
most used web sites. 

The web really makes things 
easier than they used to be. I 
recently got a loan of an impressive 
new Postscript speaking (!) 
PowerScript PS-1000 video charac­
ter generator from the Videonics 
people. At www.videonics.com -At 
any rate, I did want to feature this in 
my current Tech Musings column. 
Along with a general tech back­
grounder on video and NTSC. 

Uh, whoops. A few months 
back, I found something somewhere 
obscure about a new video fading 
circuit, but ignored it at the time. 
And because I subscribe to some 
500+ trade journals, pinning it down 
as hard copy seemed futile. A quick 
visit to the "search all web sites at 
once" at www.lookup.com, followed 
by two trade journal sites at 
www.electronicproducts.com and at 
the www.eet.com quickly told me 
this chip is a Linear Technology 
LT1251. 

Bouncing on over to 
www.linear.com gave me a quick 
download with full tech details on 
this exciting chip. 

More info on this Videonics cg 
and the Linear Technology LT1251 
can be found in MUSE11 O.PDF. 

Finding Good Web Sites 

Just how do you find out where 
the better sites are buried? Certainly 
by recommendations from your 
friends, by reading ads, and printed 
editorial mentions. There's a dozen 
or so new Internet mags that offer 
hundreds of new site listings each 
month. We saw more on these 
back in RESBN55.PDF and 

RESBN56.PDF. 
A second route is to sample one 

of those services that feature the 
500 best sites. Such as those you 
might find at www.cciweb.comi­
way500/ or www.cio. com/Web­
Master/lm_frontpage. html -Another 
ploy is to use the avalanche effect 
where you always check the surf 
other sites hot button on each site 
you drop in. Theoretically, each and 
every web site is within seven or so 
mouse clicks from each other. So by 
linking a link to a link, you can end 
up nearly anywhere you like. 

Pay particular attention to gate­
way sites which have lots of defini­
tive and well annotated links. 

But the best way I've found to 
pin down new sites is using the 
good old Yahoo dice at 
www.yahoo.com - Each hit jumps 
you somewhere in cyberspace. Run 

NEXT MONTH: Don shows 
us an alternate method to 
find new trade journals. 

your own avalanche effect three or 
four clicks deep, and you can end 
up nearly anywhere. 

Technical Sites 

You'll find the Nuts & Volts web 
page at www.nutsvolts.com -
Included is a FTP library with scads 
of shareware, source code, 
columns, and other info. There's 
also the Events Calander, back 
issues, writer's guidelines, subscrip­
tion services, and bunches more. 

Other resources of technical 
interest include both PE and EN 
magazines at www.gernsback.com; 
Jeff Duntemann's Visual Developer 
at www.coriolis.com; Try Steve 
Ciarcia at www.circellar.com; Dave 
Baldwin's fine Computer Journal at 
www.psyber.com/-tcj/; that 
Recharger magazine at recharger­
mag.com; or Jeff Anderson's Home 
Automator located at www.automa­
tor.com; and Richard and Karen 
Perez's Home Power you should 
find at www.homepower.com 

My own site is www.tinaja.com 
My intent is to include most of those 
cyber resources and tools that I 

actually need and use. The thinking 
being that, if I find them useful, the 
chances are that others just might 
as well. 

The online reference library is 
arranged by shelves. These include 
Math Stuff, Tech Musings, Blatant 
Opportunist, Resbin, Cubic Spline, 
Book-on-demand, Tinaja Questing, 
Flutterwumper, Guru's Lair, 
Hardware Hacker, Magic Sinewave, 
PIG Pecking, Navicube, Postscript, 
Patent Avoidance, Other, ISMM, 
Pseudoscience, Synergetics, Tech 
Musings, Third Party and 
Webmastering topics. 

You'll also find plenty of anno­
tated site links, a few newsgroup 
links, that Synergetics Consultant's 
Network, my online catalogs, that 
surplus bargain page, and a tech 
forum. Plus a handy online library 
for third party authors. Such as 
Scott Edwards, Jim Dubois, and Jim 
Fitzsimmons. 

All the big engineering firms, 
major semiconductor houses, trade 
journals, and distributors have web 
sites. Most of these chip manufac­
turers seem to be trying to get away 
from hard copy data books. CD­
ROM and Adobe Acrobat 3.0 online 
distribution are becoming the norm. 

Since there's hundreds of EE 
sites, I'll save you lots of typing by 
sending you instead to all their 
annotated hot links on 
www.tinaja.com 

Individual Sites 

Here's some labor-of-love 
locations that I am really 
impressed with: John Simonton's 
Paia Electronics electronic music 
site at www.paia.com; try Steve 

Hansen's Bell Jar high vacuum stuff 
at www. tiac. netlusers/shansen/be/1-
ja r; Frank Miller's direct toner 
method printed circuitry at 
www.dynaart.com; and Eric Smith's 
PIG Projects found at www.brouha­
ha.com/-eric/pic/ - Check out 
Eric's OJ Simpson detector! 

See Seth Friedman's Factsheet 
Five over at www. wel//com/f5/f5in­
dex2. html - His guide to under­
ground 'zines has got something to 
offend everyone. 

Shawn Carlson writes. that 
Amateur Scientist column in 
Scientific American. He also hon­
chos the Society of Amateur 
Scientists. You'll find his SAS web 
site at www.thesphere.com/sas/ -
Steve Roberts is into nomadics and 
human-powered vehicles in one 
really big way. Such as recumbant 
bicycles, catamarans, submarines, 
or whatever. His web location is 
www.microship.com - Look there 
for newsletter details. 

Tim Jenison runs NewTek; 
home of the Video Toaster, Video 
Flyer, and his Lightwave software 
now available for all major plat­
forms. Tim's site can be found at 

ACTIVE FILTER COOKBOOK 
The sixteenth (!)printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TIL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The 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 
Intro to Postscript Video . . . . . . . . . . . $29.50 
Postscript Reference II . . . . . . . . . . . . $34.50 
Postscript Tutorial/Cookbook . . . . . . . $22.50 
Postscript by Example . . . . . . . . . . . . . $32.50 
Understanding PS Programming. . . . . $29.50 
Postscript: A Visual Approach. . . . . . . $22.50 
Postscript Program Design . . . . . . . . . $24.50 
Thinking in PostScript . . . . . . . . . . . . . $22.50 
LaserWriter Reference ....... •. .. . . $19.50 
Type 1 Font Format ..... . . ... . . ... $16.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all Postscript} . . . . . . . $380.00 
Synergetics Surplus Catalog . . . . . . . . FREE 
Technical Insider Secrets. . . . . . . . . . . FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed lull of free 
fonts, insider resources, utilities, publications, 
workarounds, lontgrabbing, 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 reprint set shows you Don's 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. Stull you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Don's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 

SYttER<iETICS 
Box 809-rtV 

Thatcher, AZ 85552 
(520) 428-4073 

Write In f55 on Reader Service Card. 
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Adobe Acrobat -www.adobe.com 
Amazon Books -wwi.v.amazon.com 
Bed and Breakfast Guides - www.homearts.com/affiVahVmaln/ahlhome.htm 
Bell Jar Newsletter - www.tiac.net/users/shansen/belljar 
Black Range Lodge - mailto:blackrange@zianet.com 

Job locator - www.datamation.com/Plugln/jobs/jobs.html 
KeelyNet pseudoscience - www.keelynet.com 
Linear Technology - www.llnear.com 
Master web searcher - www.lookup.com 

Blond redneck Aggie lawyers -www.wlnn.com/pwlnn/ humor/Index.html 
Church of the Subgenius - sunslte.unc.edu/subgenlus 
Circuit Cellar magazine - www.circellar.com 

Medical Access - www.medaccess.com 
More wilderness lodges - www.lnns.com/nm.htmt 
Netscape Gold - www.netscape.com 

Classifieds 2000 Cool Notify cars - www.classifieds200.com 
Computer mags -www.netvalley.com/netvalley/top100mag_defgh.htmV#h 
Computer Journal magazine - www.psyber.com/-tcj/ 

NewTek video toaster - www.newtek.com 
Nuts & Volts magazine - www.nutsvolts.com 
Paia Electronics - -w.paia.com 

Dilbert and Dogbert - www.unltedmedra.com 
Don Lancaster's Synergetics - www.tinaja.com 
Dynaart Designs - www.dynaart.com 
E. E. Times Magazine - www.eet.com 

Parallax Basic Stamp - www.parallaxinc.com 
PE and EN magazines - www.gernsback.com 
Quaint inn guide - http://www.lncrawler.com/ 
Quick stock quotes - www.quote.com 

Electronic Products Magazine - www.electronlcproducts.com 
Emory University Med Web - www.gen.emory.edu/medweb 
Eric Smith's PIC Projects - -w.brouhaha.com/-erlc/plc/ 
Ezines list - w-.meer.net/-JohnVezine-list/ 
Factsheet Five magazine - www. we1Vcom/f5/f5index2.html 
Family oriented kiddy site - www.bess.net 

Playboy stock quotes - fast.quote/fq/playboy/quote?adbe.aapl 
Recharger magazine - rechargennag.com 
Review site at Film Zone - www.filmzone.com 
Roberts nomadics & human power vehicles - www.microship.com 
Saucer Smear magazine - www.mcs.com/-kvg/smear.htm 
Science Hobbiest - www.eskimo.com/-billb/ 

Film review site - www.film.com 
Skeptical Inquirer magazine - www.csicorp.org 
Society of Amateur Scientists - www.thesphere.com/sas/ 

Flying Pig Site - www.randi.org/jr/ 
Fodor's - travel.epicurious.comltravel/b_places/ 05_bnb.htm1?63106 
Free catalogs - -w.halcyon.com/2001/ 

Stevie Site clip art - www.steview.com/cgi·bin/STEVIE/stev_ graphics 
Telephone directory -www.lookup.com/Home pages/73107/search.html 
UFO links gateway - w-.io.corn/-sheoVufo. html 

Free newsletters - pub.savvy.com/subject.html 
Galt stock quotes - quotes.gait.com 
Great Outdoor Recreation Places - www.gorp.com 
Home Automator magazine - www.automator.com 
Home Power magazine - www.homepower.com 
Internet Movie Database - us.imdb.com 
I-way magazine - www.cciweb.com/iway500/ 

www.newtek.com - Chip Gracey 
runs Parallax, home of the BASIC 
Stamp and other PIC goodies. The 
full set of BASIC Stamp Application 
Notes are at www.parallaxinc.com 
- Note that www.parallax.com is a 
different url run by somebody else. 

Useful Tools 

A major resource for pinning 
down book info is Amazon Books. 
Located at www.amazon.com they 
are vastly more convenient than 
Books in Print. 

One excellent telephone 
directory is Lookup USA at 
www.lookup.com/Homepages/ 
73107/search.html-I especially do 
like their map feature that shows 
you exactly how to get to the num­
ber you have just looked up. 

Surplus US government sale 
info is at http:/1131.87.1.51/ straight 
from the horse's whatever, even. 

Free newsletters and free cata­
logs from thousands of sources are 
offered by pub.savvy.com/sub­
ject.html or from www.halcy­
on.com/2001/ - Extensive listings 
for ezines appear on 
www.meer.net/-johnllezine-list! 

Links to the top 100 computer 
mags are at www.netvalley.com/net­
valley/top 1 OOmag_defgh.html/#h 

An impressive collection of 
15,000 clip art subjects useful for 
site design can be found through the 
Stevie Site at www.steview.com/cgi­
bin!STEVIE!stev _ graphics good 
stuff here. 

Buying or selling a car is amaz­
ingly easy using that Cool Notify 
feature of Classifieds 2000, whose 
site is found at www.classi­
fieds200.com - But I am still having 
difficulty finding a" clean VW 
Synchro. A finder's fee if you can 
help me out here or perhaps a free 
tinaja quest to one of those places 
you can only get to in a 4WD 
Synchro. 
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US government surplus sales -http:/1131.87.1.51/ 
Videonics Postscript cg's -www.videonlcs.com 
Visual Developer magazine - www.corlolls.com 
Wall Street Research Networ1< - www.wsrn.com 
Webmaster magazine - www.cio. com/WebMasterllm_frontpage.html 
Wilderness lodge guide - cimarron.metronet.corn//lndex.html 
Yahoo dice hypersurfer -www.yahoo.com 

Investments 

A big warning here: Anybody 
can start up a web page and then 
tell you anything they like. Including 
selling, recommending, or promoting 
stocks, and ripping you off. So, 
always check out multiple sources 
for any investment information. 
Every time. 

One major gateway site to near­
ly all credible investment stuff is that 
Wall Street Research NetWork. Find 
this site at www.wsrn.com - You 
will find tens of thousands of links 
here. 

My favorite source for quick 
stock quotes with detailed price his­
tories is at www.quote.com - But 
these folks will typically charge 
sponsoring web sites for their fanci­
er services. 

I do use their freebie Playboy 
link at fast. quotelfqlplayboy/­
quote?adbe.aapl - This service 
does have five minute delayed price 
quoting and does hang up badly 
during busier times. As its back-up, I 
use an alternate and slightly less 
convenient quotes.gait.com 

Jobs 

There are several dozen useful 
job locator sites. One gateway link 
to a lot of these is Datamation mag­
azine: www.datamation.com/Plugln/j 
obs/jobs.html - And, of course, 
alternatives to full time jobs are 
located in my Incredible Secret 
Money Machine. 

Pseudoscience 

I have long been utterly fasci­
nated by pseudoscience. 
Mesmerizingly awful "research" on 
such topics as perpetual motion (or 
"overunity energy"), 1,000 MPG 
cars, antigravity, Area 51, rampant 
Teslaism, UFOs, psychic powers, 
and miracle medicines. 

Scams aside, pseudoscience 

usually results from either (A) bad or 
missing lab work which is not even 
wrong; or (B) not having the skills 
and tools to understand the prob­
lem. 

One of my goals around here is 
to pile up all pseudoscience on cen­
ter stage, shine a bright light onto it, 
and get you to personally conclude 
"Yup - that sure is a big pile all 
right." Which is why I've placed 
bunches of the pseudoscience links 
and bizarre downloads onto my 
www.tinaja.com - I even gave it a 
private library shelf. 

I cannot fathom how anyone 
could possibly be stupid enough to 
believe that unlimited free energy is 
useful or even remotely desirable. 

Unlimited free energy would be 
far and away your most heinous 
possible crime against humanity. 
This would rapidly turn the planet to 
a cinder. 

Instant Toast 

At any rate, the "best of the 
worst" pseudoscience is up on 
Jerry Decker's KeelyNet at 
www.keelynet.com - They've even 
made me their resident skeptic. 

Your finest one stop flying 
saucer location is Thomas L. 
Wellborne ll's UFO Links at 
www.io.com/-sheol/ufo. html - One 
prime example of superb 
"in your face" muckraking 
journalism is James Mosley's 
Saucer Smear found at 
www.mcs.com/-kvg/smear.htm -
For a well done site that includes a 
rich mix of both real and fake sci­
ence, do not miss William 
Beaty's Science Hobbiest at 
www.eskimo.com/-billb/ -And, on 
the other side of the fence, check 
out the Amazing Randi's Flying Pig 
Site, where $640,000 is available to 
anyone that is able to convincingly 
demonstrate dowsing or pretty near 
any other psychic technique. The 
site is www.randi.org/jr/ - And, of 

course, there is always that good 
old Skeptical Inquirer site at 
www.csicorp.org 

Humor 

The Guru's and Swami's local 
204 union rules demand that all 
technical web sites have a Dilbert 
and Dogbert link. To www.unitedme­
dia.coml especially liked that strip 
where Dogbert the programmer 
replies "It's not my fault. Some mil 
guy named General Protection did 
it." 

Didja hear the one about 
the blond redneck Aggie 
lawyer who ... Details can be 
found on www.winn.com/pwinn/ 
humor/index.html - I was reading a 
WWII book recently that included 
this curious historical footnote: 
Supposedly one of the last US 
Marines to perish in the war was 
"Spammed" to death when the sup­
ply parachute failed to open on a 
POW relief aid mission. 

Which is apparently the very 
first instance of Spamming. I guess 
we can skip the web page that spe­
c i a Ii ze s in pornographic Spam 
Haiku's. I seem to have misplaced 
its url. 

Actually, if you search Alta Vista 
on "Spam Haiku,'' you are guaran­
teed to be utterly appalled by those 
9000 site hits you will receive. No 
joke. 

And a Few More ... 

Wilderness lodges and quaint 
inns can be found at Deborah 
Sakach's Bed and Breakfast Guides 
at www.homearts. com/affil/ahilma­
in/a hihome. htm - Four alter­
nate sources here include cimar­
ron. metronet. com/ lindex. html; 
http://www.incrawler.com/; or 
Fodor's at travel.epicurious.com/­
travellb_places/05_bnb.html?63106 
And finally check out 
www.inns.com/nm.html - My own 
chosen wilderness retreat is the 
Black Range Lodge where you'll find 
Frisbee champion levitating UFO 
aliens busily editing straw bale 
home videos while cooking in a 
homo. Uh, that's on an ordinary day 
when things don't get too strange. 

Craftily hidden in the part of 
New Mexico that you can't get to. 
Er, their web site is not quite on line 
yet. But E-Mail them at black­
range@zianet.com - Meet me 
there some day. To scam your com­
pany into sending you there free, 
see MSINPROP.PDF ·on the Magic 
Sinewave shelf of www.tinaja.com 

For an outdoor and wilderness 
area web site I like, look at Great 
Outdoor Recreation Places at 
www.gorp.com 

One family oriented and "G" 
rated kiddy site is up at 
www.bess.net Bess, of course, is a 



retriever. Amazingly, Bess often 
leads to some surprisingly sophisti­
cated research sites. 

Ferinstance, click science and 
nature, then other good science 
sites, then that electronic zoo, then 
animals, then cows. Then your 
choice of dairy or beef. And observe 
nearly a thousand professional, 
commercial, and scientific links 
telling you far more than you could 
possibly ever want to know about 
bovines. 

Of the many medical web loca­
tions , two I like are Emory 
University's Med Web at 
www.gen.emory.edu/medweb and 
Medical Access at www.medac­
cess.com - What you really want to 
watch for are Medline links. Which is 
a premium service that the doctors 
all use. Free access (with some 
minor restrictions) to Medline are 
now newly offered by a dozen or so 
sites. 

There's scads of movie review 
sites. Three I prefer are Internet 
Movie Database at us.imdb.com; 
www.film.com; or www.film­
zone.com - Last and quite possibly 
least, why think international while 
you can go completely off the planet 
instead? Do check out the finest and 
foremost web religion ever. At the 
J.R. "Bob" Dobbs Church of the 
Subgenius. It is found at 
sunsite.unc.edu/subgenius This one 
is way beyond, beyond. 

This Month's Contest 

For our contest this month, sim­
ply send me a listing of your favorite 
web sites. Preferably obscure ones I 
have never heard of. And tell me 
how you found them and why you 
like them. 

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. NV 

M
icrocomputer pioneer and 
guru Don Lancaster is the 
author of 33 books and 

countless tech articles. Don main­
tains his no-charge US tech 
helpline found at (520) ·428-4073, 
besides offering all of his own 
books, reprints, and consulting 
services. Don also offers a free 
catalog full of his resource 
secrets waiting for you. Your best 
calling times are 8-5 on week­
days, Mountain Standard Time. 

You can reach Don at 
Synergetics, Box 809, Thatcher, 
AZ 85552. Or send any mes­
sages to his US Internet-address 
of ldon@tinaja.com 

I COMPONENTS cont. 

ELECTRONIC PARTS catalog two stamps. 
Dan's Small Parts, Box 3634, Missoula, MT 
59806. Ph/Fax 406-258-2782. Online catalog 
http://www.fix.net/dans.html 

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

RESISTORS 20 FOR $1. Catalog $1. 
Foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581·2238. 

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

250 AMP DIODES 400PIV pigtails, $9.95. 10 
for $80. 100 for $695. Scott's Electronic 
Surplus 310-491-3181 FAX: 310·491 ·3182. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

RF TRANSISTORS, tubes , electrolytics. 
MRF477, 2SC2879, 2SC1969, MC145106P, 
2SC2075, MRF454, SRF numbers, tubes , 
4CX250B, 6KG6A, 12060, 6146W, 3-500 
graphite, trimmers, all types. Westgate 1-800-
213-4563. 

ELECTRONIC PARTS for sale: For list, 
send SASE to A&A Engineering, 2521 W. La 
Palma, Unit K, Anaheim, CA 92801. You can 
also call 714-952-2114 or Fax 714-952-3280. 

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. 

The PRIMER 8085 Based Microprocessor 
Training and Control System shows you how 
to program by example. Examples & 
exercises in the Self Instruction manual 
take you from writing simple programs 
to controlling motors. Start out in 
Machine language, then move on to 
Assembler, & then continue on with 
optional C, Basic, or Forth Compilers. 
This trainer can be used stand alone via 
the keypad and display or connected to a PC 

Converters, All Pro-Filters 
All Cable Equipment, Good Prices 

Shipped Same Day COD 

Just Call: 1-800-A-WIRE 4U 
(1-800-294-7348) or 1-888-219-3111 

Plazac Sales, Inc. 
Sorry, no New Jersey sales. 

Write In 79 on Reader Service Card. 

TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 

INTERESTED IN buying a small RF connec­
tor and related business. Please send details 
and asking price in confidence to: PO Box 
827, Somers, CT 06071 . 

MINIATURE TOGGLES 1/4" PANEL HOLE: 
SPOT on-on 35¢. SPOT on-off-on 35¢. SPOT 
(mom)-off-on 35¢. DPDT on-on 40¢. DPDT 
on-off-on 40¢. DPDT (mom)-off-on 40¢. 
MICRO-MINIATURE 3/16" HOLE: SPOT on­
on 30¢. DPDT on-on 40¢. Brand new switch­
es. Rated 6A/125V. Hardware included. $20 
minimum order. Add $5 freight. Gateway 
Products Corporation, PO Box 936397, 
Margat~. FL 33093, 954-974-6864, Fax: 954-
974-6818. VISA/MC. Free catalog. 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ. 85552. 520-428-4073. Visa/MC. 

ELECTRONIC COMPONENTS bought. All 
xsistors , diodes, resist, caps, ICs. Labb 
Assoc., Ph. 215-364-5414, Fax 215-364· 
5415. 

M ICROCONTROLLE RS 

DALLAS 2250 CONTROLLER BOARD. 
8051 instructions, 32K memory, 30 1/0 lines. 
Program from PC. Software included. 2.5"x4" 
double sided, solder masked PCB. Send $49 
to JW Peterson, 50935 Hill Drive, Elkhart, IN 
46514. 

MICROCHIP PIC Downloader. Emulate and 
test PIC 16C6x, 16C7x, and 16C8x programs 
in real time using our PicEm-14™ down­
loader board. Simply plug PicEm into your 
circuit and download your code from any seri­
al port. Prices start at $295. Call MSD at 408-
296-4000. http://www.msd.com/picem 

V64 LCD'S Served Here 

with the optional upgrade ($49.95). The Upgrade includes: an RS232 serial 
port & cable, 32K of battery backed RAM, & Assemblerfferminal software. 

ROCK BOTTOM PRICES! 
Vli4 LCD Controllers ror PC 1.511 Bus 

• Measuring Temperature 
• Using a Photocell to Detect Light Levels 
• Maki ng a Waveform Generator 

Examples • Constructing a Capacitance Meter 
I n c I u de : • Motor Speed Control Using Back EMF 

• Interfacing and Controlling Stepper Motors 
• Scanning Keypads and Writing to LCD/LED Displays 
• Bus Interfacing an 8255 PPI (new) 
• Using the Primer as an EPROM Programmer 

The PRIMER is only $ 11 9.95 in kit form. The PRIMER Assembled & Tested 
is $169.95. Please add $5.00 for shipping within the U.S. Picture shown with 
upgrade option and optional heavy-duty keypad ($29.95) installed. 

Cli1Ai:. inc. 1981~~21:97 
11 EMAC WAY, CARBONDALE, IL 62901 
618-529·4525 Fax 457-0110 BBS 529-5708 
World Wide Web: http://www.emacinc.com 

Write In 133 on Reader Service Card. 

YEARS 
OF SERVICE 

EarthLCD/M Monochrome LCD Controller $160 
EarthVision/ISA Color LCD Controller $280 
EarthVGA Analog Input Ctrl. (VGA to LCDI) $599 

NEWt Touch screen Kits 
Analog resistive !ouch screen with controller $249 

Vli4 Display Kits Include LCD, Controller, & Backlite 
7.4'. 9.4'. l 0.4', 11 .3' Starting at $220 
Mono, Dual Scan & Active Matrix in Stock 

Displays OnlY 
Both new and surplus color displays from $99 

D/11/tal LCD Monitors Desktop LCD & ISA Controller 
Monochrome Monitors Starting at $400 

I Color Monitors Startin at 600 

See Earth on the Worldwide Web! http://www.flat·panel.com 

~ E~ A ff TU Ph. (714) 448-9368 
~ H In Fax: (714) 448-9316 
~ Computer Technologies 

Write In 92 on Reader Service Card. February 1997 91 
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8051 MICROCONTROLLER. Only 1.8 x 3.0". 
Use EEPROM or EPROM for data storage. 
Quality bare PCB, software, schematics, 
$19.95. Kit $29.95. Logical Design Tools, Inc. 
512-888-4535. http://www2.interconnect.net/ 
ldti/hom.htm 

EEPROM PROGRAMMER 2864-28256 . 
Easy parallel port operation. Escape EPROM 
erase/burn cycle . Assembled, complete. 
$49.95. In 3 x 5" case $69.95. LDTI 512-888-
4535. http://www2.interconnect.net/ldti/hom. 
htm 

Closing Date For Next Issue - February 10th 

~~\.i 
I ..• et>~~~~ 
:\\~~'O'~ HUGHES AML-STX·141 

MICROWAVE 
TRANSMITTER 

with power supply 
$1SO.OO 

This professional 
quality high 

power micro­
wave transmitter 

(2 watts) was 
originally used In 

the cable N 
Industry to transmit cable channels 

to remote headends. They re-
placed these transmitter units with 
fiberoptlc cable. The units are In 

good condition but we are unable 
to test them, so we are offering 

them 'AS-IS' for $150.00 (that 
Includes a power supply and 

connecting cables!) The transmit-
ter units operate on 12,000 MHz 

and require 11 SV AC. Rack mount 
feature makes this a great addition 
to your system. Limited documen-
tation available - we 'II send you 

what we've got on 'em. 
Approximate dimensions: 
Transmitter 19' x 7' x 18.5' 

Power Supply 19' x 5.25' x 15.25' 
Please mention ad code NV0297 

when ordering. 
Mai/order customers should include an additional S 

40.00 shipping and handling for this item. 

127 THERMOCOUPLES 
PELTIER JUNCTIONS 0 

The peltier junction is a 
solid-state thermovolta ic 
device. Current applied to 
t he device will produce heat on one 

side of the device and a cold surface 
on the other side. Water placed on 

the surface will freeze or boil 
depending on polarity of applied 

voltage. Ideal for applications from 
3-12 VDC -- grab a "battery and let 

your im.:igin.:ition run wild! 
DOCUMENTATION INCLUDED!!! 

Small Peltier Junction $20.00 
(approximately 1.17'x1.17"x.12") 

Lar~e Peltier Junction $29.50 
lapproximately 1.56"x1.56"x.15") 

PHOTON MICROLIGHT 
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! Incredible 

birght colors! Specify red, yellow, 
blue or green color when 

ordering. Battery has a 5 
year shelf life and lasts up 
to 11 hours. (replacement 

battery $0.98).Great for 
home or office 
use, popular with fire and 

rescue professionals , 
pyrotechnicians, stage 

performers, and more. 
red microlight $10.00 

yellow microlight $10.00 
blue microlight $15.00 

green microlight $15.00 

4-NUMBER AUTO DIALER 
This four button unit allows you 

to preprogram telephone 
numbers (or DTMF codes) for 

quick dialing convenience. Tone 
or pulse selectable. Great for emergency 

numbers like police, fire, and ambulance 
(color coded buttons make selection 

simple!) or 6lmply to avoid memorizing the 
n.umber to call for pizza, the pharmacy, or 
Aunt Matilda! Ideal for children's phone, 

elderly, or those with more to do with their 
t ime than to remember phone numbers! 

Approximately 4-1/4"x4-1/4"X1-3/4". 
Requires 9v battery (Duracell Included!!!) 

$5.00 

PAN & TILT COLOR CAMERA WITH 
NO MOVING PARTS?!?!?! 

A compact on-board camera with the 
capability to telephoto pan & tilt, zoom, 

and more .. . without the mechanical 
complications of a moving mount! Can 
be computer controlled throughout the 

RS-232 port to utilize additional 
features like fade, exposure, and 
balance. (User programming is 

required.)' Great quality picture, this 
camera 1s ideal for security, stealth 
surveillance, keeping an eye on the 

kids, and more. Operates on 12VDC. 
Approximate dimensions: 

sp = 30mmX25mmX31 mm 
pc = 58mmX45mmX11 mm 

wt= 32g 
Other useful specs: 

exposure: electronic shutter auto iris 
signal format: NTSC 

lens: F2.4, f=4.7 (horiz. 45 degrees) 
resolution: more than 300 TV-lines 

pixels: 510X492 
$350.00 

please allow upto 3 weeks for shipment 

Passive Infra-red ell 
Talking Motion Detector Ill 

$27-50 
'Stay out of that refrigerator I', < 

'Watch your step!', 'Do your homework', 'Don't 
touch that remote!' ... The posslbllltles are 

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 can be changed with 
the flip of a switch. Uses 4 AA batteries (not 

Included), or an external power source (built-In 
jock). f.k:Jy be used Independently (80 db 

output) or with an amplified speaker to blast 
your message throughout the house. 

Approx 4 'x 3-1 /2"x 1-112'. 

( www.gatewayelex.com I 
BIG RED LED LIGHT BAR 

$4.95 
High bright red LED light bar 

features 20 individual LEDs in a 
16-112 inch long rod. Each LED is 

surrounded by a reflective cone 
making the already bright light even 
more impressive! Operates on 9-15 

VDC. Neat package for cars, reading 
lamp, attention getting signs, cabinet 

accents, etc. 
Approx. 16.5xl.2Sx0.5". 

I•••••••••••••••· I 

HIGH SPEED MICROCONTROLLER 
DC80C320 (8051 compatible), 64K-128K 
RAM, 64K-128K ROM, RS232, RS485, 12C 
EEPROM, ATC, parallel 1/0 (8255), AT key­
board input, 2-8 bit ISA slots, expansion 
header, LCD interface. Minimum system $89, 
full system $149. Free monitor/debugger. CG 
Microsystems, PO BOX 1074, Redlands, CA 
92373. Voice/Fax 909-793-3917 . 
http://home.earthlink.net/-cgmicro/ 

ANTIQUE ELECTRONICS 
WESTERN ELECTRIC WANTED: 1927-
1960S. Amplifiers, speakers, tubes, etc. Free 
offer. 1-800-251-5454. 

New NIMH battery pack 

$29.95 ' for your Motorola* 
cellular flip phone! 

Charcoal gray 
l SOOmAH 6v batten,i pack 

with NIMH batteries. 
-environmentally safe 
-high capacity 
-no ''memon/' 
-works with vour 

standard charger 
•rhls product Is neither manufactured nor endorsed by 

motorola. Motorola Is a registered trademark of 
Motorola, Inc. 

Matching Gear Set 
$5.95 

" ·~, .!I 

" • ··~ • , 'ff. -. 
Black plastic gears in five different 
sizes · all matched for interlocking 
precision. Set includes tv.o gears 

in each tooth size, (10, 20, 30, 40, I "' ·~ ,-
& 50) and ten center reduction 

collets (center size 3. 7 5mm without 
collet, 2mm with collet.) Great for 

robotics, mechanical reduction, and many 
other applications! • 

approx. gear sizes: 2', 1-5/8', 1-1/4' , 7/8', 1/2" 

HOW TO KEEP YOUR VCR ALIVE 

HOW TO 
KEEP 

YOUR VCR 
ALIVE 

$24.9S 
Cleverly subtitled VCR REPAIRS 
ANYONE CAN DO, this book is 
one of our best sellers. This is 

probably true because you really 

~1i=1:=:]=::::::=1;""::::1 b~~~;t ~~~~~z:ia~y~~:~~~s, 
How To Keep Your VCR Al ive is 

written in an easy-to-understand format 
without the usual technobabble. Illustrations 

and appendices provide additional help as 
you endeavor to keep l'.Q1!! vcr up and 

running. 

AMAZING MINI MICRO FM RADIO! 
$7.50 

Much lighter than a heavy jam box with 
really good sound! This tiny . 

radio (1.5"xl.06"x0.38") has a 
seek button, reset control, and 

an on/off switch. Personal 
listening has never sounded 

better! l:deal for ballgames, 
studyhall , and workouts. 
Battery and nugget style 

earphones included. 

II [ •• : ~ THE FINE PAINT : PAICES 
MS4 SUBJECT TO Clf!NGE WITHOUT 

- NOTICE• GATEWAY IS NOT 
RESPONSIBlE FOA PAINTING EAAOAS • ~TEACAAD, VISA AND 
DISCOVER ACCEPTED• YES. WE'LL TRKE YOUR CHECK - SORRY, 
NO C.0.D.s • $10 MERCHANDISE MINIM..M ON MRIL ORDERS • 

SUPPLY Of SOME ITEMS IS LIMITED• PRICES DO NOT INCLUDE 
SHIPPING • UPS GROUND SHIPPING/HRNDLING WITHIN THE 
CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL A'.ICll.tlTS 
AAE NOTED) ... $4.25 FOA THE FIRST ITEM, SO.SO FOA EACH 

ADDITIONAL ITEM. RESTCX:KING CHARGE />NW BE ASSESSED ON 
RET\HllED ITEMS. I could glw up chocolate ooy Ume, but I'm 

not a quitter! 

8123 PAGE BLVD• ST. LOUIS, MO 63130 

(314)427-6116 
9222 CHESAPEAKE DR.• SAN DIEGO, CA 92123 

(619)279-6802 
2525 FEDERAL BLVD. • DENVER, CO 80211 

(303)458-5444 
MAIL ORDERS CALL TOLL-FREE 

1-800-669-5810 
FAX ORDERS (314)427-3147 
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ENTIRE STOREHOUSE FULL of classic 
Apple collectibles. II, II+, lie, lie, Ill comput­
ers , monitors, drives, cards, cables, docs, 
software, bunches more. Closeout at $590. 
Synergetics Surplus, 3860 West First Street, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
synergetics@tinaja.com VISA/MC. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

ANTIQUE RADIO CLASSIFIED. Free sam­
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios , TVs, ham 
equip. , 40s & 50s radios, telegraph, books, & 
more. Ads & articles. Free 20-word ad month­
ly. Subscribe today. Six-month trial: $18.95. 
Yearly rates: $36.95 ($53.95 by 1st class). 
Foreign: Write. ARC, PO Box 802-G18, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antiqueradio. 
com 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture. Floyd, VA 24091-0341 (540-231-
64 78/540-763-2321 ). 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world . Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

AVIATION ELECTRONICS 

AIRCRAFT TESTING equipment, oscillo­
scopes, counters , signal generators, and 
many others. Repair and NIST traceable cali­
brations available. We also manufacture test 
sets and other equipment for the aviation 
industry. Guaranteed professional work. Call: 
305-267-8418 or 305-269-8681 . 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

BUY, SELL, trade avionics equipment, IFR, 
Collins, TIC, Mil, HP, Linaire , King . Shop 
equipment, Kingsley, Eubanks wire stamp 
machines. Need Litton INU , type LTN-72. 
941 -575-0138, fax 24 hrs. 941-575-2361 . 

PUBLICATIONS 

ENGINEER 'S SECRETS of radio , 200 
pages, tube amps, schematics/projects $15. 
Low power radio book for schools/experi­
menters $10. J . A. Cunningham, PO Box 8, 
Stonewall , OK 74871 . 

HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 & 2 
$44.45 each, DSS Bible $49.95 ppd, DSS 
SECRETS 3-volume set $69 .95 ppd. 
Scanner Hackers Bible Volume 1 & 2, $34.45 
each, Satellite Hackers Bible $54.45, 8.6 
megabytes hacker software $29.95, Black 
Box Bible $34.45, Phone Phreakers Bible 
$34 .45 , Phone Box Bible $43.45 , 
Superhackers Bible Volumes 1 & 2, $34.45 
each. Add $2 per order for insurance. Many 
more plus videos! Ask for new 40-page 1996 
catalog. Only $1 in USA, $3 elsewhere . 
TELECODE 520-782-2833. http://www.hack 
erscatalog.com 

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

FOR SALE: Used technical books, radio, 
communications, manuals, lots of magazines. 
Send $1 for large list. Tubes, new/used, test­
ed , LSASE . Softwave Communications 
(N8EA) , 1515 Sashabaw, Ortonville, Ml 
48462. 

THE CASE AGAINST PATENTS. Don 
Lancaster's tested and proven alternatives 
that work in the real world . $28 .50, 
Synergetics Press, 3860 West First Street, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
syner getics@tinaja.com VISA/MC. 



WHY IS THE COMPETITION SHAKING? 
BECAUSE 1 • 800 • 4 • MEMORY IS HERE 

"WE CAN BEAT ANY PRICE IN NUTS & VOLTS" 

WE SELUBUY ALL MEMORY 
SIMMS • DIMMS • NOTEBOOKS • MODULES 
• UFBIME WARRANTY 
• FREE TECH SUPPORT 

·TRADE YOUR OLD MEMORY FOR 

r.ASH OR NEW MEMORY 
• NO CREOrr CARD SURCHARGE ·WE EVEN BUY BROKEN MEMORY 
•NO RESTOCKING FEE 
• MOST ORDERS PROCESSED SAME DAY • CALL AROUND THEN CALL us 
WHAT MORE COULD YOU WANTll 

CA 1 800 4. MEMORY 908
-
238

-
2300 

'1.: • • • FAX: ~08-238-4404 
Trade-ms accepted too! 

Write In 68 on Reader Service Card. 

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

"FORBIDDEN SECRETS Of The Legion of 
Doom Hackers." Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & more! Limited edition. $20.95 
plus $5 S/H ($7 Canada). NYS add $2.14 tax. 
VISA/MC OK. CRB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 516-
543-9169. 

WORLD'S MOST UNUSUAL 
Communications Books! Large selection cov­
ering Scanners, "confidential" frequency 
(HFNHF) registries, wireless history, bug­
ging, wiretapping, electronic surveillance, 
monitoring, etc. Big free catalog! CRB 
Research, Box 56-NV, Commack, NY 11725. 

MILITARY MONITORING GUIDE. New book 
covers all phases of Military Monitoring. 
Military Frequencies All services, US Military 
bases, Military Black Projects. Major Air 
Force Installations, Monitoring Equipment 
and Systems, Navy/Coast Guard and more. 
$19.95 plus $4 Priority Mail. UNIVERSAL 
ELECTRONICS, 4555 GROVES ROAD, 
Suite12, COLUMBUS, OH 43232. 614-866-
4605. 

"THE MOST extraordinary hacking & spy 
catalog in the world!" www.spectre-press. 
com 

HOME AUTOMATOR: "The Newsletter of 
Home Automation Ideas." Each issue con­
tains technical articles, schematics, feature 
homes, how-tos, and product reviews. 
Subscription $19.95/year. http://www.auto 
mator.com Home Automator Newsletter, 
2258 Sandy Lane, Mebane, NC 27302. 910-
578-9519 (voice), 910-578-0012 (fax). 

ROBOTICS 
STEPPER IC: New EDE1200 is ideal for 5/6 
wire stepper motors. Download our datasheet 
or call E-Lab Digital Engineering, Inc. 712-
944-5344. Visa/MC. http://www.netins.neV 
showcase/ el ab 

ROBOTS WANTED: Dead or alive, whole or 
parts. HeathKit (HERO JR, HERO 1, HERO. 
2000, or Arm Trainer), Androbots (Topo, Bob, 
Fred, and Androman), RB5X, Gemini, 
Omnibots, Rhino, Smart Rabbit, Robie Sr., 
MAXX STEELE, etc. Also looking for robot 
options, books, and literature. Will pay cash. 
Please E-Mail: rdoerr@bizserve.com Call 
810-777-1313 or write to: Robert Doerr, 
26308 Cubberness, St. Clair Shores, Ml 
48081 . 

.. ··: _':-- ·.·.<_' . '·f . 
__:.....____~--- -- --•"''-~-~ ~~--~-·~.:......--~ ~ ~ _,-'ktr~ •• 

, Too slow? Upgradliiile>ur own 

386 or 486 
Computer 

• • 
~·[1 

PDC Pentium Upgrade Kit J~ ~ 
Do-It-Yourself Kit includes: 

• Fast 100 MHz Intel Pentium® processor with ball bearing fan 
• Fast motherboard uses reliable Intel Triton chipset and 

supports an Intel Pentium® processor up to 200 MHz 
• 16 MB Fast EDO ram and Fast 256K Pipeline Burst cache 
• Fast 2 MB accelerated PCI SVGA video card 
• Detailed step by step, easy to follow installation instructions 
• sticker for your computer case 
• Free technical support 

• All components are tested and guaranteed compatible with 
Windows 95, Windows NT, DOS, Windows 3.1X and UNIX 

Options: 
• Add: $40 for kit with P120, $100 with P133, $300 with P166 CPU 
• Add: $100 for 16MB additional EDO ram (32 MB total) 
• Add: $100 for installation of kit in your computer (call for details) 

* Call for details and compatibility with your system. All components are warranted 
for 1 year. Contact MicroAge at 1-800-800-8906 for terms and conditions. Prices are 
subject to change. Call for current pricing. Shipping and Michigan 6% tax are extra. 

IV/icroAge® 
2025 US 41, Marquette, Ml 49855 • 906-228-2626 • Fax 906-228-7774 

Orders and technical support: 

1-800-800-8906 
Mon.-Fri. 8:30AM-5:30PM, Sat. 1 OAM-3PM EST 

Write In 164 on Reader Service Card. 

''The Most Advanced Motorola Cell-Phone Programmer'' 
The MAGIC-BOX™ is a small and powerful 
Universal Cell-Phone Programmer. It only 
requires the phone and a lead (supplied) 
to program the phone using the + 
phone's own keypad. With the 1" 
MAGIC-BOX™ attached the ESN is t 
simply entered on the phone's keypad ~ 
and then after a few seconds the phone is 
programmed! It is ~upplied to do the Motorola 
models as standard, but can be upgraded (before .J.e,, 
and after purchase) to become a complete Multi­
Programming tool for almost all phones in use today. 
"This is the only Cell-Phone Programmer you will ever need!" 

The unit Programs & Repairs (OOOOFFFF faults) all 
MOTOROLA models up to the later 9630 versions, 

including EEl, 2, 3 and STARTAC. 

The MAGIC-BOX™ is 
supplied with 550(Flip ), 
Elite and StarTac leads. 

o}~ only $1299 
~ Note: The real unit is a 
~ plain box (no name etc.) 

Call Us Now on .... 
01144-188-333-0060 

Also ... "Special Offer" 7 Way Copy-Cat with all cables for only $999. 
~ M • F". M • C 0 MM UN I CAT I 0 NS. 57 Addison Road, Caterham. CR3-5LU. UK. ~ za.. "For Information Purposes Only " ~ 
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Clearance of test instruments and 
"1 or 2 of a kind" items. You will find 
that our prices are a fraction of the 
competition. All items checked out. 

HEWLETT PACKARD Oscillator 
4204A. 10 Hz - 1 MHZ. Metered, 
Ultra low distortion, digital control. 5"H 
X 17"W X 12"D $79.00 
HEWLETT PACKARD Measuring 
System 5300B. With Timer/Counter 
5304A. 4"H X 6"W X 10"D $89.00 

INTERSTATE ELECTRONICS 
Function Generator F34. Sweep 
0.03Hz - 3.0Mhz. Sine, sawtooth etc. 
6"H X 11"W X 12 $129.00 
INTERSTATE High Voltage Sweep 
Generator F44. 0.04Hz to 4 Mhz. 5"H 
X 11"W X 12"D $95.00 
GENERAL RADIO COMPANY 
Random Noise Generator 1381 .. 2 
Hz - 50 Khz. 4"H X 8"W X 8"D $49.00 

10MHz 
Counter 5301A Measuring System 
5300A .. 4"H X 6"W X 10"D $59.00 
TEKTRONIX Waveform Monitor 
1485R. The standard for video. 5"H X 
16"W X 18"D $650.00 
HEWLETT PACKARD Attenuator 
Set 3500. SW - 55V 600 Ohms. 
DC-IMC. 6"H X 5"W X 8"D $39.00 
HEWLETT PACKARD AC Voltmeter 
400FL. Precision Audio 6"H X 5"W X 
8"0 $39.00 
HP DC Power Supply 6200B. 0-40 
V - . 75A I 0-20V 1.5A. 3"H X 9"W X 
11 D. Metered. $59.00 

NEWPORT Electronic Counter 872. 
Panel mount 2"H X 4"W X 6"D$49.00 
SYSTRON/DONNER triple output 
power supply TL8-3. Metered 
3A/1A/1A . 5" X 8"W X 13"D $89.00 
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Raytheon 400 Watt Power "1 or 2 of a kind" cont'd 
Supply. Useful for parts or 
experimentation. Has high ANALOGIC Boldface 
freq inductors, Schottky Thermocouple digital 
Diodes, power transistors. th~rmometer.. Model AN2572 
No documentation. $9.75 pp calibrated range -180 to +760 C. Less 

thermocouple $65.00 

BODINE Microstep motor. Model 23TBEHN 
5.1 Volt, 1.8 Deg. steps 50 oz-in. 2 1/4 diam 
1/4 shaft 3/4 I. $20.00 

SONY 2/3 inch monochrome scientific grade camera. No defect 
mapping, no edge enhancement, unusual uniformity of pixels. 12VDC. 
Dormeyer Computar f 1.8 high grade lens. Includes power cable and full 
documentation so you 
can experiment with 
or modify this unit. 
$199.00 

IMPOSSIBLE? 
SONY 

TRINITRON 
MONITOR 

17" 
$175.00 

RESOLUTION 
TO 1280 x 1024 

REFRESH 
TO 75 Hz 

(NOT 
MULTISYNC) 

USED-LIKE NEW 
.25 DOT PITCH 

This is our most popular item . Originally used on Hewlett Packard 
workstations, it carries HP number 98789A. Brought back from 
their Singapore design center, they saw little use. We have sold 
over 500 of them. Available in several different configurations. 
For Macintosh, with cables, fine tuned for Mac ... $225.00. 
Because this is not a Multisync monitor, we recommend that for 
IBM compatibles the monitor be used with the Photon Torpedo 
graphics card. We sell the combination for $375.00 including the 
approprate cable. Experimenters can use the basic $175.00 
Monitor on the IBM at one resolution only, by ordering a cable 
and sync adapter for $50.00. Shipping weight is 52 Lbs. 

I also have Trinitron 20" monitors at $500.00. Similiar specs. 

Dear Readers, 
Ordering from V&M Surplus is easy. No minimum order, no 

hidden charges, most items postpaid. Your satisfaction 
guaranteed, or your money back. My son, Ronald, has joined the 
staff and we hope that this will lead to still better and faster 

service. Y~ :b . Ji;n]i, 

Vision and Motion Surplus 
222 Pleasant Street 
Marlboro, MA 01752 

1-800-4 71-07 4 7' 1-508-485-3561 
GPS: 71 DEG. 33.82 MIN. WEST, 42 DEG. 20.87 MIN. NORTH 

internet site under construction, available soon: 
www.shore.net/-vision/motion.html 

Write In 128 on Reader Service Card. 

NEWPORT Digital Counter.. Model 
6130A. 120 Volts AC 10 Watts. Panel 
mounting $65.00 

INFRARED Industries Temperature 
Controller Model 101 C. Super 
precise. Use for black body sources. 

$99.00 

MAXON High Power DC Motor with 
Planetary Gearhead and Encoder. 
Swiss Made. Hewlett Packard 
Encoder, 5:1 planetary reduction, up 
to 400 watts output, 4000 RPM 
reduced to 800 RPM. 2 3/8" 
diameter, 9" Length $149.00 

Sony 17" Monitor chassis. This is 
the same monitor as described to the 
left, but without the plastic case. Fully 
enclosed by the electrostatic shield, it 
is safe to use. Use it for built-in or 
experimental applications. Save 
money. Same high quality. $135.00 

• 
LENSES prices postpaid 
These are all high quality . 
multicoated lenses. Some are 
apochromatics. Every experimenter 
should have an assortment of lenses 
at his disposal. Order over $100.00 
worth and receive a 15% discount. 
JML Optical Enlarging lens. No 
shutter or iris. 28mm f: 4 $8.00 
JML Optical Enlarging lens. with 
cl icl< stops. 105mm f: 4.5 - 22 $30.00 
JML Optical Lens. Focal length 132 
mm aperature f: 8 $25.00 
Manufacturer unknown. 50 mm 
f: 2.8. Iris with click stops. $35.00 
Melles Griot lens 9.02" f: 6 $30.00 
Pacific Optical Corp Wide angle 
lens. 3" f: 4.5. A $1 ,000 lens, but 
without the shutter or iris and in two 
pieces: front/back element group. 
Same as Super Angulon. $90.00 



ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • • • • With T J Byers 

In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't replace 
the Tech Forum that you've grown to love and support. Instead, it will sup­
plement it, so feel free to participate as always with your questions and 
answers. You can reach me on America Online at T JBYERS, on the 
Internet at T JBYERS@aol.com or by snail mail at Nuts & Volts Magazine, 
430 Princeland Ct., Corona, CA 91719. 

••••••••••••••••••••••••••••••••••••••••••• 
A Tachy Question 

Q. I read with interest your response to reader Sutherland regarding the use of 
a 556 to read a null from two ignition coils. My question is how do you condi­
tion the signal off the coils? Mr. Sutherland asked you not to include it in your 
solution, but please show the rest of us the signal conditioning circuit. Also, 
what is the purpose of the 1N4001 diode? 

Guy Haggard 
via Internet 

A. 'I assume the reason Mr. Sutherland didn't ask for a signal conditioner 
is because he knows that you have to tailor these filters to the task at 
hand. There is no "one size fits all." Here's a medley of signal conditioners 
suitable for use with breaker-point gas engines. BTW, the 1N4001 diode in 
my original design is used as a voltage clamp to prevent the input volt­
age from exceeding Vee, which would destroy the JC. As you can see from 
the circuits below, diodes are commonly used in these filters. 
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Q. I have an old Sansui 5000 stereo receiver power amplifier in perfect shape. 
I want to connect one of the new CD changers to one of my input jacks. The 
Sony CD changer that I have in mind has a output specification of two volts at 
50K. Unfortunately, the least-sensitive input jack I have is a very low 200 mV. 
Is there a circuit I can build or buy to match these parameters to my old 
amplifier? I'm including a schematic of my input stages. 

Monte Meyers 
Bothell, WA 

A. Yep, you've got an oldie, but a goodie. The problem is that, back in 
those days, we didn't have Walkmans or laser-powered CD players capa­
ble of delivering two-volt signals. Instead, the signals came from faint 
magnetic phono pickups or unamplified tape heads. I can remember my 
"prized" EBO phono cartridge churning out a whopping 3 mV! Now that 
we can pump out two volts, the signal-to-noise ratio and overall fidelity 
has improved considerably. After looking over your circuit, my suggestion 
is to completely bypass the preamp section and plug into one of the tape 
monitor channels (A or B). I have a Philips model 920 CD player that's 
plugged into a Dynakit preamp from the early 60s via the tape monitor 
port that works just fine. It, too, has 200 m V sensitivity. If you experience 
distortion because of signal overload, simply put a 150K resistor in series 
with the tip (hot lead) from your CD changer. 

Another Tachy Question 

Q. I just discovered a goldmine in your column in Nuts & Volts Magazffre! · 
I'm not well-versed in electronics, but I do have an interest in trying things 
new. I've spent the majority of my 66 years as a power electrician, so I have a 

fundamental knowledge of the craft. In the October issue, you presented a 
schematic for building an interface to facilitate using a digital VOM as a 
tachometer. I'd like to build this gadget, but I need more information, like: 

1) What is the DC voltage required to operate the device? 
2) How is it connected to the VOM? 
3) If a 555 timer chip is used instead of the op amps, what is the connec­

tion scheme? 
4) I wish to use the device to measure the RPM of both single cylinder and 

multi-cylinder gasoline engines. What do you suggest that I use to provide a 
signal input? 

Paul Tyson 
Alpine, CA 

A. While I have a soft spot for 555 designs, this project screams for 
National Semiconductor's LM2917 frequency-to-voltage converter. This 
chip ls specifically designed for use in automotive tachometer applica­
tions, and requires few external parts. The circuit below shows a 
tachometer design for four-, six-, and eight-cylinder engines. 
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In this design, a protection circuit composed of a 10-ohm resistor and 16-
volt zener diode protect against transients which are commonly found in 
automobiles. With the values indicated, the voltmeter will read six volts at 
6,000 RPM. The approximate settings of the Calibrate control are 90K for 
four-cylinder, 75K for six-cylinder, and 20K for eight-cylinder. 

Three Quickies I 

Q. Three quick questions: 

1) If a phase-locked loop is used to "acquire" the reference color-burst fre­
quency from the back porch of the horizontal blanking pulse (NTSC), what 
keeps the PLL from unlocking between bursts? 

2) Would Craig's Deoxit be an effective solution to the oxidation associated 
with the "dry contact" effect of high-resistance relay contacts? 

3) Where is the best place (including cyberspace) to learn everything I need 
to know about Geoworks? 

Joseph F. Richmond 
Joppa, MD 

A. Sorry, only one question per customer. Not really, but I have to keep 
the answers short. The answers are: locked by sync, maybe (probably 
not), and 617-661-0590. Okay, I'll fledge it out. 1) T~e PLL doesn't have to 
be locked with the signal 100% of the time. Once it acquires a signal it 
will maintain that frequency for as long as it can - or is forced to change 
by an outside influence, which is why it's the perfect decoder. 2) Never 
heard of the product, but if it's what I suspect, forget it for this applica­
tion. 3) 617-661-0590. 

Modem Troubles 

Q. My computer doesn't recognize my new Sportster 28.8 external modem. 
I'm upgrading from a Sportster 14.4 external modem, which my computer 
has no problem recognizing. I've made sure that the DIP switches are in the 
proper positions, and have run the Windows 95 install procedures as 

Nuts & Volts Magazine/February 1997 95 



described, but still nothing. My connections are working, as the use of the 
14.4 proves, and the power switch is on. All my explorations have lead to a 
dead end. What next? 

Doug Scholes 
Barrie, Ontario, Canada 

A. There's always the outside chance you have a bad modem or defective 
interface cable. The best way I've found to troubleshoot any internal or 
external modem problem is with a shareware program called the Modem 
Doctor. The Modem Doctor checks every serial port chip (UART) register, 
inter{ ace cables, modem register, and protocol command for proper hand­
shaking signals. You're informed if the Doctor runs across something that 
isn't quite right. The Modem Doctor also lists the type of UART and 
modem you have installed, and can output a copy of the test results to 
your printer or a file. You can download this program from our Web site 
(http://www.nutsvolts.com) under the name MODEMD60.ZIP. 

Static Voltmeter 

Q. Can you provide a schematic and parts list for a static voltmeter? The 
units on the market are too expensive for a novice experimenter to purchase. 
Also, is there a way to eliminate static build-up on my TV screen? Enclosed is 
an article which describes one such unit on the market that claims to banish 
screen static. 

R. Walthers 
Las Vegas, NV 

A. The product you sent to my attention is a device called "Ernie" from 
UltraStat (800-460-7828). The concept is quite simple: You spray the CRT's 
screen with a conductive solution called ClearView, then use a wire 
whisker to bleed off the static charge to ground. What Ernie does is moni­
tor the events. While it's not an active device (simply a resistance divider), 
Ernie has an LCD display that lights up when the charge exceeds 300 
volts - cute, but I don't know how useful. I'm told you can buy them at 
Walmart and other department stores for about $70.00. You can do almost 
the same thing, though, by spraying your screen with an anti-static solu­
tion, like Static-Guard, and grounding it with a 1-megohm resistor. As to 
providing a schematic for a static voltmeter, that's a pretty tall order, and 
the reason why the commercial units are so expensive. Typically, electro­
static voltmeter technology requires that the voltmeter generate a voltage 
equivalent to the voltage on the surface under test. When the two are 
equal, it's a simple matter of measuring the opposing voltage to deter­
mine the static voltage - which gets real expensive real quick, especially 
if the voltages are wide-ranging. However, if all you want to do is get a 
feel for the polarity and relative strength of a static field, this simple elec­
trometer will do the job. 
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At the heart of this electroscope are two JFET transistors connected in a 
balanced-bridge circuit. The gate of Q 1 is connected to a sensor antenna, 
while Q2's gate is referenced to ground. Static charges sensed by the 
antenna cause the meter to deflect left or right, depending on the polari­
ty. R2 is used to balance the bridge circuit, and Rl sets the meter's sensi­
tivity, which is a general-purpose, 0-1 mA movement. 

Subwoofer Installation 

Q. What is the proper way to add a subwoofer to an existing two-channel 
Sound Blaster-16 sound card? My existing powered speakers don't have a jack 
for a subwoofer, nor is there a jack on my subwoofer for the stereo speakers. 
Do you have a circuit that I can build for this purpose? 

Stanley Siu 
Chino Hills, CA 

A. I'm going to assume that you have a powered subwoofer, and notjust 
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a speaker somebody told you was a subwoofer. The reason I bring this up 
is because subwoofers typically have very large cones, with a long stroke, 
that have to move large masses of air to reproduce the 30 Hz sounds that 
define a subwoofer sound. (Actually, subwoofer is defined as those fre­
quencies between 20 Hz and 150 Hz.) This takes power - about 10 to 30 
watts. As you point out, the Sound Blaster-16 has two audio channels, 
and you have only one subwoofer. Fortunately, the human ear is virtually 
unable to detect the origin of bass sounds, so having two subwoofers is of 
no benefit from the standpoint of stereo separation. To install the sub­
woofer you simply place it across the hot leads of the right and left chan­
nels using a stereo plug splitter from Radio Shack (part number 274-313), 
as shown in the drawing below. 

PC Speakers 

Signal Splitter (Supplied) 
I 

!_May tJe 1ntegratec:1 with moritor) 

The above drawing was provided by AKS Acoustics of Wilton, NH (800-
213-5119/603-654-5388). AKS is a major supplier of powered subwoofer 
speakers for use with the PC, and their Web site 
(http://www.aksa.com/lndex.htm) is a wealth of subwoofer informa­
tion. If you decide to cobble your own amplified subwoofer, it can be 
done using a very large speaker (eight inches and bigger) driven by a 
Radio Shack bridge amplifier and electronic subwoofer crossover box 
(Radio Shack part number 12-1974). However, expect to pay as much or 
more as an already-built system from AKS or Yahama. 

PKZip For Windows 

Q. I've noticed that nearly all the software available on your Web site is com­
pressed using PKZip. I use Windows 95 and I can't find a way to unzip these 
files, short of shelling to DOS and doing it from the DOS prompt. With all the 
power that Windows 95 has, there must be a better way. 

Moblous Trippe 
via Internet 

A. There is. It's called PKZip for Windows from PKWare, the inventors of 
PKZip. This program lets you create self-extracting compressed files (EXE) 
in addition to unzipping files. It can even add or delete files to a zipped 
file, and repair damaged zipped files. PKZip for Windows comes in two 
flavors: PK250W16.EXE for Windows 3.1 users and PK250W32.EXE for 
Windows 95 and Windows NT users. Shareware versions of both pro­
grams can be found on our Web site at http://www.nutsvolts.com 

It's Your Nickel 

Q. I have an old rotary-style pay telephone that I purchased a few years ago 
from an electronics store, which, unfortunately, went out of business shortly 
after I bought it. Now for the real problem: I just moved to another state, and 
in the move, the receiver arm broke off. The arm is made of pot metal that is 
covered with heavy chrome. Would you have an idea of a business that sells 
parts for antique phones? 

Moses Mendzer 
via America Online 

A. There's a dynamite company in Portland, ME, called Phone Source 
(http://www.blddeford.com/-phonesrc/order.htm; phone: 207-774-
2828 ), which stocks parts for virtually every phone ever made. They'll 
also repair it. Unfortunately, they are pricey. The part you describe costs 
$60.00; the minimum labor to install it is $100.00. If you have access to 
"big-city" Yellow pages, you might be able to find a dealer with cheaper 
prices. Another thing you can do is cast a new part using the old part to 
make a mold. Check with your local hobby or crafts store for details. 

QuestLlnk Delivers Datasheets 

Q. I've developed an interface to protect monitors in an industrial environ­
ment. For the keyboard, I use a membrane keyswitch and a programmable 
keyboard decoder from Hagstrom Ele. However, the cost of this arrangement 
is prohibitive. What I'd like to do is make my own keyswitch using the Intel 
8042 controller. Where can I find the engineering notes on.this chip? I've 
looked all over the Internet with no luck. 

John Kovach 
via Internet 

A. Have you tried QuestLink's site at http://www.questllnk.com/lndex 
.html? They have data sheets for about ten 8042 keyboard controller 
chips from three different manufacturers, including Intel. In fact, this site 
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is a goldmine of data for the serious inventor or hobbyist. The data sheets 
are in Acrobat format (the Acrobat reader is free, and can be downloaded 
from this site, too), and are identical to the datasheets distributed by the 
vendor. 
lli!jr llwww .questink.coni.twoduds.IJ'Y?D-1405008tile=Search+Resuls+for+Pro<iJct Jtl · 

. . 
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Search Results for Products Like 8042 
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MAILBAG 

Dear Mr. Byers: 

Your "Electronics Q & A" column in the January 1997 Nuts & Volts 
Magazine is exceptionally interesting. The answer about a sequence timer is 
something I've wanted for some time. However, the value of the capacitors 
identified as C1 are not given, nor are the values for the potentiometers 
marked as Rl. Please let me know their typical values. 

The second part of this message relates to the answer given for the DTMF 
decoder. The timing capacitor for the topmost decoder, the one for 1477 Hz, 
is shown as 0.1 uF, and the bottom two, 1209 Hz and 941 Hz, are shown as 1 
uf. The explanatory text mentions 0.1 uF for all of them. Which value is cor­
rect, 0.1 uF or 1 uF? 

Response: 

R. Keith Heinsohn 
via Internet 

I guess the solution kinda got buried at the bottom of the drawing, where 
you'll find the formula t = 1.1 x R 1 x CJ, where t is in seconds, R is in 
ohms, and C is in farads. This is the algorithm for calculating the values 
of R 1 and C 1. R 1 should be in the range of 20K to 1 OM; C 1 can be any 
value that fits these parameters. For example, a one-minute timer would 
generally have the values of RJ = 545K and CJ = J 00 uF. Of course, these 
values never work in real life because of component tolerances, hence the 
potentiometer. As to your second question, oops! They're all 0.1 uF. 

Dear Mr. Byers: 

TJ Byers 
Q & A Editor 

In response to your comments on no-ballast fluorescent lamps, I remember 
them. I bought one in '83 or '84. They were made by Lights of America and 
were heavily promoted in all of the hardware stores, costing $9-$12 (depend­
ing on whether the bulbs were included). I used mine daily for about nine 
months, then it died. I thought I could replace the ballast, so I opened it up 
and surprise, no ballast - just a capacitor with a low-wattage resistor across it. 
One capacitor per tube, and I forget if it was in parallel or series. The light was 
still under its one-year warranty when it died, so I took it back to the store and 
got a replacement. The replacement looked a little different, so I checked 
inside, and they had added a transformer or inductor for each tube. 
Apparently, the first design wasn't robust enough. 

Response: 

Tom Harrison 
via Internet 

Thanks for your input. I placed a call to Lights of America (714-978-2905), 
but nobody remembers this product. However, I spoke with a technician 

· who told me that several years ago they made a fixture with the ballast 
built into the lamp socket, where it was hidden from sight! This design 
used a 6 uF, 250-volt non-polarized capacitor. Could this be the answer? 

Dear Mr. Byers: 

TJ Byers 
Q & A Editor 

I have been looking for quite a long time for a circuit such as the one called 
"Security Alarm Unarmed" in the January issue. However, I need to have the 
ON time variable from 5 to 15 seconds, and about 30 to 60 seconds for the 
"cooling-off" time. I realize this is probably done with the capacitor values, but 
I'm fairly new to electronics and don't know how to go about it. Also, can I use 
my Lintronic ultrasonic motion detector (which I bought from Brigar) as both 

a trigger and relay? 

Response: 

Richard Gauger 
via Microsoft Network 

Actually, it's done using a variable resistor (potentiometer). Like Mr. 
Heinsohn's question above, you can use the formula t = J.J x RJ x CJ to 
calculate the resistor and capacitor values. The values for 15 seconds are 
270K and 50 uF; the five-second values are 91 Kand 50 uF. A 250K poten­
tiometer in series with a 33K resistor will provide the range you're looking 
for. The one-minute values are 240K and 220 uF, whereas the 30-second 
values are J 24K and 220 uF. Again, I'd use a 250K potentiometer in series 
with a 33K resistor. BT\.V, the 33K resistor serves as a current limiter to 
protect the 555. To trigger from your motion alarm I'd use a phototransis­
tor monitoring the detector's Trip LED, but I wouldn't recommend using 
its power relay. I'd use an external solid-state relay, such as a Radio 
Shack 275-310, instead. Finally, change the Vee voltage from 5 volts to 12 
volts. Here's how to wire everything together. 

+12V 
I 

lk < Sensor 
Input 

luF 

)~ 

& 
Security Timer 
JAN 1997, p. 49 

- -

Radio Shack~ 
276-145 1 

Reader's Tip 

lr=l sz,. -- --
~ 

-- 125ACV 
IN 

Radio Shack 
75-310 2 

- 125VAC 
OUT 

TJ Byers 
.Q&A Editor 

Like money and computer memory, you can never have enough Internet 
search engines. Here are four new engines that are worth looking into. 

*.~MetaSeek Giant 76 Engine MetaSearch 
http://www.netseek.com/metaseek/ 
**[nference 
http://m5.inference.com/ifind/ 
**HotBot 
http://www.ho~ot.com/ 

**PriceWatch 
http://www.prlcewatch.com 

Steve Bass 
Pasadena, CA 

~ ~ E!:£ill• [!El ~ ~ lll2J. 

Like many of today's powerful search engines, MetaSearch taps into the 
resources of other Internet search engines, such as Lycos and Yahoo. 
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lit TIE IDT PllCD llD SllllCE 
ALL UNITS ARE IN STOCK. FOR IMMEDIATE SHIPMENT 

CABLE CONVERTERS 
AND ACCESSORIES 
CALL FOR PRICING ON 

ITEMS NOT LISTED 
~~ OC®~lli'lru:lli~ 

CENTURY CT-3000 
COMMERCIAL- 11 
PANASONIC-1 003 
ZENTEK 

QTY QTY QTY 
5 10 20 

$68 $64 $60 
$75 $70 $65 
$59 $55 $50 
$45 $40 $37 

QTY 
50+ 

CALL 
CALL 
CALL 
CALL 

fi\iJ®W~ WObjO@fi\iJbj 
NV-5600 
NV-5700 
NV-5800 
NV-5750 

$205 $195 $185 CALL 
$195 $185 $175 CALL 
$195 $185 $175 CALL 
$305 $295 $285 CALL 

nr.~r=--r~t"::~~~~~~~~ D . nr-~~~~~~~~~~~ 

Write In 115 on Reader Service Card. 

The Pocket Programmer 

Motorola EEJ 

$1295 

*Pocket Size 

*Operates on 
9-volt Battery 

*Easy to read 
LCD Display 

Catalog 8 arrives in April! 
400 Pages Of Hard-To-Find Electronic Parts. 
This is the one you have waited for. Three years 
in the making. Order now to reserve your copy 
and receive a $5 rebate on first order. 
Antennas, Blowers, Audio parts, Capacitors: (Disc, silver mica, feedthru, 
doorknob, electrolytic, ai r & vacuum variable, transmitting), Insulators, 
Collins Parts, Tools, Circuit Breakers, Toroids, Fuses, Connec­
tors: (RF, electrical, computer), CRTs, Crystals, Dust Covers, Cords, 
Enclosures, Transformers, Rack Cabinets, Variacs, Wire and cable of.~my type, 
Equipment: (Test[++ big selection ofTEK & HP repair parts], Scope Cameras, Ham, Computer), Fiber Optics, Filters, 
Finger stock, Hardware, Tubes, Sleeving, Inductors -coils & chokes, Knobs, Lamps, Lasers, Manuals, 
Microwave parts, Motors,Pots, Resistors, SIPS/DIPS, Power Supplies, Relays: (Vacuum, contactors, solid 
state, time delay), Rubber clamps & feet, Selenium rectifiers, Gages & Thermometers, Semiconductors, 

sha$hsw(rLfwsc.he~~{gep;t~s;~~s) oddities like 19$r~tc)pe(Allix Oth~r~~t)" 

Mail Orders to: 1502 Jones Street, Omaha, NE 68102 
402-346-4750 • Fax: 402-346-2939 • e-mail: grinnell@probe.net 
Sur lus Sales of Nebraska 

Write In 94 on Reader Service Card. 

PLANS/KITS/SCHEMATICS 

HOME AUTOMATION via phone without 
expensive computers, furnace/air cond. on 
remotely, components locally. Minimal wiring. 
Money orders only. Plans $10.95 . AMR 
Automate CTR, PO Box 1176, Waltham, MA 
02254-1176. 

LIGHT CHASER kit, includes parts, etched 
board and instructions. For further informa­
tion, write to: Heyward, Box 93-5169, 
Margate, FL 33093-5169. 

REVERSE ENGINEERS BIBLE. Theory and 
operation behind reverse engineering: com­
pute rs , cell phones, descramblers, 
GALS/PALS, encryption, dongles, patents, 
and more. Software included for file editing, 
comparison, logic determination, cracking, 
disassembling, and more. $46.45 postpaid 
520-726-2833. TELECODE, PO Box 6425-
NV, Yuma, AZ 85366-6426. 

HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

I 
Now Available: 

*EE3 
*Star-Tac 
*7-Way Boxes 

*Load Code 
Removal 

*Repair & Update 
Old Units 

PULSE OSCILLATOR kit. Variable: F(1Hz-
1KHz), V(.6V-12V), 1(1mA-.5A). Can flash an 
LED for 5 yrs. w/o battery change. Includes: 
all parts, schematic, plans. $12 plus $3 ship­
ping. Ron Rhoades, 545 Stewart Dr., Vista, 
CA 92083. 619-414-6631 VM or 
ninteach@incom.net 

HOBBY CATALOG: Broadcast, ham, CB 
transmitters, amplifiers, antennas. TV add· 
ons, descramblers, bugging devices, science 
projects, start your own radio station books 
and more. PAN-COM International, Box 130-
V, Paradise, CA 95967. www.panaxis.com 

SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IA 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NV 13470. E­
Mail: invent@klink.net 

QUALITY KITS. Electronic project kits for 
assembly. Please call for free catalog 1-888-
G0-4-KITS, or check out www.qkits.com 

200+ ELECTRONIC PLANS & KITS. Build 
for pleasure or resale. Make 100% profits 
reselling printed plans. LSASE for list & deal­
er info. MATCO-A3, POB 509, ROSEVILLE, 
Ml 48066-0509. 

ATTENTION HACKERS and PHREAKERS. 
For a catalog of plans, kits and assembled 
electronic "TOOLS" including the RED BOX, 
RADAR JAMMER, SURVEILLANCE, 
COUNTERSURVEILLANCE, CABLE DE­
SCRAMBLERS and many other HARD-TO­
FIND equipment at LOW PRICES. Send $1 
to M. Smith-01, PO Box 371, Cedar Grove, 
NJ 07009 

CNC-STEPPER MOTOR controllers. 3 axis 
chopper driver kits $145. Assembled $195. 3 
axis UR controller kit $95. Single stepper 
motor controller kit $20. See http://www. 
seanet.com/-dmauch for additional informa­
tion on low cost CNC, or call 206-487-0013. 
Camtronics, Inc., 18230 130th Pl. NE , 
Bothell , WA98011-3118. 

VHF POWER AMPLIFIER 

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 Pie, MCU's 874X, 875X, 40-

Pin X 16 & Serial Eprom's, PLCC, 5 -Gang and Eprom 

Emulator to 32K X 8. Only $129.95 
Same Name, Address & Phone Number for 13 Years •••••• 

Now isn't that Amazing 7 

lntronics, Inc. 

"CopyCat, Black Box, Stand-alone Programmer" 
You have all heard of this amazing device, now you can 
own one for yourself. Complete with cables, and easy 

instructions. No kit to put together. Completely 
Assembled & Pre-tested. 

BROADCAST FARTHER! 75-110MHz ampli­
fier connects to stereo transmitters. Produces 
2-15 watts. Requires 50-150mW drive. 
Complete plans with part source and antenna 
information only $14 + $2 S&H. Progressive 
Concepts, PO Box 586, Streamwood, IL 
60107. 630-736-9822. 

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

Fax(913)441-1623 

Add $4. 75 COD 
Add $4.00 Shipping 

Visa I Master Charge 

98 February 1997 Write In 176 on Reader Service Card. 

Electronic Service & Supplies 
219-744-4788 

BYDN38B@Prodigy.com 
http:llwww.cris.com/-macguyvr 

Write In 85 on Reader Service Card. 

"THE MOST extraordinary hacking & spy 
catalog in the world!" www.spectre-press. 
com 

RECOVER "SCRAP GOLD" from old com· 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 



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

CIRCUIT BOARDS Single sided. Small runs. 
No minimum. No set-up fees. No drilling fees. 
No hidden costs. No per hole charges . 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541-
664-7904. Phone or Fax. 

TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 

BUILD A radar jammer out of your old radar 
detector. No electronic knowledge needed. 
Easy step-by-step plans. "GUARANTEED" 
new from "Image Master Publishing." Call 24 
hr. 1-800-295-0953 

MANUALS/SCHEMATICS WANTED 

WANTED: SCHEMATIC for Toshiba 1000 
laptop computer. GMonk, POB 234, Ashfield, 
MA 01330. 413-628-4535. 

WANTED: COPY of formulas for natural fre­
quency and mode shapes by Robert D. 
Blevins. Vernon Fabishak W9HDH, PO Box 
20972, Greenfield, WI 53220. 

WANTED: MANUAL for Dana 5005/5006 
digital multimeter. Phone/fax 505-988-5233. 

MANUAL WANTED .for the Epson FX-100 
printer. 1-800-804-8655. 

WANTED: DIAGRAMS for radio frequency 
heating equipment. Induction, dielectric, plas­
tic, microwave. YOUNGSON's, INC., 6701 
Melrose Ave., Louisville, KY 40216. 502-448-
6228. 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, etc. Pepper Systems, 214-353-0257; 
214-902-9511 FAX. 

WANTED: DELCO RADIO. Disabling 
sequence/factory back-up code for disabling 
theftlock on my Delco radio/CD model no. 
16163141. Also schematics for repair of 
above radio and other Delcos. '58 Mike, PO 
Box 921, Midlothian, IL 60445. 708-389-
2493. 

BROADCAST EQUIPMENT SCHEMATICS 
URGENTLY NEEDED! Harris-Allied FM 
stereo generator module, model 646-0665-
000, ca. 1975. Also need schematics for 
Bauer model 660 FM stereo 
generator/exciter, ca. 1970. Will pay $$. 607-
387-3411, anytime. 

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

MISC. ELECTRONICS FOR SALE 

BELDEN COAX RG59/U 75 ohms. 11 new 
1,000 ft. rolls. $39/roll. 3-wire 12AWG black 
extension cords, molded plugs, $77 list. Sale 
$25. Scott's Electronic Surplus 310-491-
3181 . Fax 310-491-3182. 

ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ­
ing solder machines and board cleaners , 
insertion machines and lead formers. Petlock 
Inc., Rialto, CA. 909-877-8900, FAX 909-877-
8902. 

HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers, and much more! Wiha, 
Bondhus, and Knipexl Stainless cap screws, 
machine screws, nuts, washers, LI-bolts, and 
eyes. Free catalog . Robert Mink Import­
Export, Box 6437V, Fair Haven, NJ 07704. 
Telephone or fax 908-758-8388. 

LEDs Bl-COLOR RED/GREEN 7 cent ea. 
Rectangular 0.17"x0.17"x0.25" can be easily 
glued together to form large displays. Made 
by HP. Minimum order 500 pcs. 415-244-
9438. 

E(E)PROM PROGRAMMER: EETools 
RomMax, 1 gang, 32 pin, $75 OBO. 815-961-
1519. 

Starting from scratch, you can build a com­
plete computer system. Elenco's Micro­
Master" Trainer teaches you to write the ini­
tial Instructions In permanent memory in a 
2816E'PROM. Teaches you all about input 
and output ports and computer timers. 
Build your own keyboard and learn how to 
scan keyboard and display. No previous 
computer knowledge required. Simple, 
easy-to-understand Instruction teaches 
you to write in IT\l!lchlne language. Upon 
completion of thls course, you will be profi­
cient in computer technology. Comp'8te 
with 126 page lesson IT\l!lnual, instructions 
and experiments. 

FOR SALE: Electronic components, etc. 
Carbide PC drills $0 .30 ea . Mallory 
#FP433.3, 450V Quad Lytics $3.75 ea. 50 
amp MOS-FETs (1-9) $1.55 ea. (10+) $1.25 
ea. Gold plated dual 5-way binding posts (1-
4) $1.95 ea. (5+) $1.65 ea. 25A/400V bridge 
rectifiers (1-5) $1.95 ea. {5+) $1.65 ea. We 
have many other components in stock . 
Call/send for free flyer. Hoffman Industries, 
853 Dundee Ave ., Elgin, IL 60120. We 
accept: Visa, MC, Discover, Amax. Ph: 847-
622-8201, Fax: 847-622-8202. 

68HC705C8A ICs blanks, $8.50-$9.50. PIC 
56 XT or RC $2.05. Call 1-800-990-4160. 

250 NEW color CRTs, 11 to 25 in. 1-9 $18 
ea., 10-up $9 ea. List available. Credit Cards. 
ISE, Ph: 210-350-5555, Fax: 210-350-5574. 

rying case. 

s39.9s 

MONSTER CAPS (2) GE Pyranol 2500V, 
14mf, $15 each. (1) new 2400V transformer 
$5. New NSA water filters with hardware 
(normally wholesale $150) now $50 each 
while they last. Brad 619-363-6640 evenings, 
619-773-2613 wk. 

OUT OF BUSINESS SALE: TVNCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723-
4411. 

RADAR GUNS: MPH Industries, model K-55. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-539-
2859. 

• Transparent 
Case 

•Belt Clip 
• High Resolution 
•Includes 

Headphones 

AM/FM-108K XK-550 Digital I Analog Trainer 

$29.95 

AM/FM Radio Kit and Training 
Course 

14 Transistors and 5 Diodes 
Training course of 52 pages is divided into 9 lessons; Audio Amplifier, 
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector, 
1st FM IF, FM RF Stages. "Superheterodyne" receiver of standard AM 
(amplitude modulation) and FM (frequency modulated) broadcast fre­
quencies. (PC board 11 5/8" x 5 1/4") 

AM Radio Kit and Training Course 
7 Transistors and 1 Diode $19 • 95 

M-2665K 
Deluxe Full Function 
Digital Multimeter Kit 

Extra large 1 1 /4" x 2 
1 /2" LCD display 
area, 3 1/2 digit dis­
play, 34 ranges (cap., 
trans. test, diode 
test). 

$54.95 

M-1005K 
Digital Multimeter Kit 

Low cost, 3 1 /2 
digit LCD, 18 
ranges, transis­
tor test, diode 
test, overload 
protection and 
pocket size. 

$19.95 

Elenco's advanced designed Digltal I Analog Trainer is specially designed for 
school projects. II is buitt on a single PC board for maximum reliabillty. It 

includes 5 built-in power supplies, a function generator with continuously 
sine, triangular and square wave forms. 1560 lie point breadboard area. 

XK-550 
Assembled and 

Tested 

$169.95 

XK-550K - Kit 

s139.9s 
Tools and meter shown optional 

FG-SOOK 
100KHz Function Generator Kit 
----... Provides sine, square or I saw tooth waveforms 
f""""°'."'""-~-• .,.-_,--.• continuously variable 1 Hz 

-:;-;='· to 100KHz. Amplitude 

:.;,;. .,.. .... ,.., ..... ---
adjustable to 2.5V peak 
to peak. Complete with 
all parts, PC board, 
schematic, deluxe case 
with handle and exten­
sive assembly manual. 

$34.95 

F0-30K 
Fiber Optics Technology 

with training course 

Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. $19. 95 

WE WILL NOT BE UNDERSOLD C~~ w~~p~~~~E!~C. 2 year warranty on all parts 
and free technical support. 

UPS SHIPPING: 48 STATES 5% WHEELING, IL 60090 
• 

0 
FAX: (847) 520-9904 (847) 541 -0710 

IL Residents add 8 Yo Sales Tax http: ,www.elenco.com cs_sa les 
Pnccs sub1cc1 to ct1angc without not1ec 
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NF.'1V. High performance CCD micro camera 
~0i:s many applications. The GM-1641R has 
a 92° FOV, provides 410 lines resolution with 
O. llux sens AGC and Electronic shutter. low 
power 12VDC@ 225mA operation, (with 6 IR 
LED's illuminated!. The invisible 780nm. 
Infrared LED's allow observation in total 
darkness up to 20 feet. Perfect far garage, 
front door. ar dark hallway. Size: 1.75" square: 
X r thick. Both cameras utilize SONY CCD 
and video chipset . First quality throughout. 
GM-1641R ... $119ea., ABS enclosure, 2'x 3'x .9" ....... $14.95 

Mini, Super Sensitive, C-mount. 
• . GM-410, B&W, Size only 38mm SO. x 40mmD, 1/3" 

CCD, >270.000 Pixels, 410 lines Res .. Sens. 0.05 
LUX., AGC & Electronic shutter. 12V @llOmA power 
Three lens options exploit its superior performance. 

NTSC out. IR SENSITIVE. RCA video connector, std. DC pwr. jack. True 
performance not hype' This camera will out-perform ANY camera in this 
magazinlo! guaranteed' NEW!, w/o lens ........... $169 
w/16mm, fl .6, (15° FOV).$199, w/8mm, fl .3, (30° FOV) .... $219 
w/4mm, fl.4, (56° FOV) ..... 219,w/4mm, fl .4 Auto Iris Lens .... $305 

712" COLOR CCD CAMERA, 
New JVC TK-885U, 

Industrial Quality, 330 Lines, Auto Iris Lens 
Rugged aluminum housing. 
Standard C or CS mount. Back 
focus adjustment. Removable ~· · 
1/4-20 mounting plate. NTSC · 
video on BNC jack. Four pin · 
auto iris jack. DC power screw 
terminal slrip. !What could be 
easier?) External AGC on/off, Adjustable white balance and normal or fast 
111200 shutter speed. Finally add the CANON 6mm. 11 .2 Auto Iris lens. A 
perfect. no nonsense, color surveillance system. Camera and lens for less 
than the price of the camera alone' You can'l touch this anywhere lor less. 
Perfect for installers. ltd. Oty. 
Camera with All Lens and DC adapter ..... .. ..... $229 
Camera less lens ....... ........ ...... .............. .... ..... . .. $179 

~anon 6mm, fl.2 A/I Lens only .. .. .. .............. ..... .. $6~ 

The TVX-100 is only an incredible 1.15" x O 8" x 0.4" in size. but 
transmit crystal controlled hi-res. images with it's lOOmW 

- · · · output' This is the transmitter 
you have been waiting for. 

Module shown next to 
watch for size. 
Smaller than the 
9Vbattery 
which powers it. 

Requires only 35mA for operation. Factory tuned ready for you 
to receive on cable channel 59. Will work with color or B&W 
camera. We provide all accessories: UHF Bow tie antenna with 
balun and 3' F cable and adapter for N. Team with our 
GMlOOO PH camera for a system that fits in a cigarette pack' 
TVX-100 w/accys ...................................... $199. 
TVX-100 w/GM-1000 Pinhole Camera .... $299. 
INFRARED, 3MW, LASER DIODE MODULE, 
New. Toshib LT-026MD. 5mW, 780nm IR laser diode mounted 
in a super rugged aluminum 
thermal base. An adjutable 
glass collimating lens and 
sophisticaled laser power 
supply complete this 
impressive industrial module. 
Size 2.375"W x l.5"H x.l .6"D 
with 3.4" Adjutable output via trimpot. 

Special $29ea. or 3 for $69. 

BEAUTIFUL TRANSIT CASE, from ZERO 
Deep drawn aircraft aluminum. Black powder coat fnish . 
luslurous dual chrome latches and custom resettable 
combination lock. Black. fold down handle. Foam interior 

easily removed or cut. 
Originally intended to hold 
glass plates. Very good to 
new condition. Overall size: 
16"L x 9"W x 15"D. Inside: 
9.5 to 14"L x 7.5"W x 12"D 
like New. Super quality. 

limited quantity. Reg.price .. $150 NOW .... $59ea. 

SEE in TOTAL DARKNESS! IR FLOOD 
168 LED's !! Powerful, not 
power hungry. Projects up to 20 
meters. 24V wall adapter. incl . 
Size only 4.5"Wx6.6"Hxl .5"d 
Commercially made.NEW' 
IR FLOOD ............. $159ea. 
W/lnternal Camera ... $369ea. 

WEATHER RES/STA 
Camera Enclosure 
Solid extruded aircratt aluminum 
.Size: 3.5"W x 3.T'H x14"L, Glass 
window. New,. ........... $69ea. 

LASER SIGHTS, 650nm and 635nm 
Rugged and dependable. 
Windage and Elevation are 

NEW! Now operate from 4.5 to 12VDC 
SPECIFICATIONS: I . 
DC Power 3 - 6Vdc, liii65mA • : 
Power out 4 Smw max 
Range. 100-800 Meiers 
Gloss Collimator 
Size. O 41"diam xO 7"l Shown Actual Size 

670nm ...... $29 
650nm ...... $39 
635nm ...... $69 

EVERYBODY WANTS "THE GREEN" 
Now you can have it all. 

3mW ARGON LASER. Super brilliant turquoise beam looks 
as bright as a 20mW HeNe! New, Uniphase Model 2202-3 
with power supply. The 488nm. TEMoo mode is something to see' The 
power is in the wavelength. This highly visible beam operates where the eye 
is most sensitive. Very impressive for it's size. Head only 2.5"diam. and 13" 
long. Plug and play operation. Standard llOVAC operation. Compact power 
supply and fan cooled head. less than l/4 the price of a new one. Photo not 
available at prees time. looks like a scaled down version of the 2213 below. 
Limited quantity. Our price ............................... $695ea. 

75mW ARGON LASER. Brilliant Turquoise beam, 
Uniphase Model 2273-75 w/2773 power supply. 
The 488nm, TEMoo mode is something to • · 
see1 Power for a "serious" display. Excellent 
plug and play condition. Power supply con 
be controlled remotely with optional 
interfaces. Standard 220VAC operation. Compact 
power supply and fan cooled head. Less than half the 
price of o new one. Reg. $5890, Our price ............... $1995 
Basic remote .......... $175, Remote w/LCD display ...... $595 

FRONT SURFACE MIRROR with ADJ. MOUNT, 
19mm diam. mirror. attached too sturdy adj . mount. integral riser 
& base machined from a single aluminum black. Dual alien adj. 
screws. Optical center 46mm high. Black anodized. Overall size: 
W50mm x 62mmH x D26mm. Removed from system. Ltd.qty. 

$29.00ea. or 3/$75.00 

LINEAR SLIDE, NEAT Model SC300, Anodized aluminum. 
industrial quality. Ball bearing, 50Lb. cap. Like new. some have a scratch on 
the edge where a dummy used a utility knife ta open the boxes. Size: 
l .75"Wx4"Lx.75"H with 3.4" travel: Use two for 
x-y. ltd Oty. Reg.$86ea. 

Special $34 or 3/$85 

CLAMP-ON CURRENT PROBE, AEMC model 
100.701, operates with any DVM, The 10001 ratio 
provides measurements up to lOOOAmps with 1% accuracy' 
Frequency range 50 to 5000Hz. This is an industrial quality 
current transformer rated for use on cables up ta 2000V. Two 

diameter opening for cable. Overall size 8"l. Banana 
Y jacks for output. Brand new. Special... .. $49ea. 

FIVE OUTPUT POWER SUPPLY 
Will power ;ust about anythig you can dream up. New, 
Elpac M odel 1822 fully enclosed in on attact ive bru shed 

steel and block enclosure . 
:I industrial quality power supply with five 
~ individually fused outputs as per table 

below: 
+5VDC @ 2.5Amps 

' ±l2VDC @0.5Amps 
±20VDC @2.5Amps Trimmer externally 

adjusls from ± 15 to± 24VDC 
Ooerates from llOVAC or 220VAC Si1P.· 6'H x R"W x 16"n 

A fantastic deal $24.95ea. or 3 for $59.00 

MOTORIZED ZOOM LENSES, 
Models with auto iris as well. 

All models are new or like new. 
Fabulous hi-res. optics with standard 

easily adjustable using 
internal adj . screws. 
Custom mount. alkaline 
battery and remote 
switch included. Simply specify 
your make and model. 
LASER SIGHT. Super 650nm ........ $69 
LASER SIGHT. Ultra 635nm .......... $109 

the best value quality available for commercially mode. Subminiature, laser modules. A glass 
collimating lens provides l.5mRad performance. !divergence comparable to HeNe losers.I 
Wide input range, internal surface mount. 4.5 to 12VDC power supply. Machined brass 
package for excellent thermal characteristics. Truly o quality laser module . 

C-Mount. Superior 
Fujinon, V1Con and 
Computor lenses like 
these normally cost 
from $400 lo $1500. 
Now you con afford the 
best. There is no 

MITUTOYO 
DIAL INDICATOR 
with 0.07mm resolution 
and 7 Omm stroke 
New, Madel# 2046-11 indicator . 
Individually boxed with certificale of 
calibration. A beautiful instrument 
with a 2· diameter face with high 
contrast yellow background. Fits all 
standard holders 
Mitutoyo lndicator,. ...... $49 

r-"'· IR LASER DIODE, SmW, SHARP LD022MD, Brand new! Very 
popular 5mw, 780nm laser diode. Excellent choice for laser communications, 
alarm systems. covert illuminators and target designation . Highly visible to CCD 
cameras. These must be protected from excess current and static electricity. 

~ Individually tested prior to packaging. $7. 95ea. or 3/$20 

Our Exclusive "LAB STYLE" LASERS, 650nm and 635nm, 
Rugged and Dependable. One Year warranty. Adjustable X and Y beam 
position. Aircraft aluminum housing. Internal 
battery and an-off switch included. Makes a 
super poinler. Size: .75d x 2.75"L 

LAB LASER 650nm .. .. .. $79 
LAB LASER 635nm ...... $109 

.. 

1 ) 'I, 
, ·~·- u<'<V> .. ,"""' 

substitute for a goad lens' All 
drive motors will operate from 
6-12VDC. The Auto iris models 
have a built in EE amp which 
uses the camera video au•pu • 
for control. They will wvrk with 

any camera whether or not it has an ·auto Iris" connector 
Use with our GM410 far a long range stealth-cam' 

Type Focal Length Al l Price 
A: 18 tal 44mm, BX, f2 .0 YES $299 
B: 11 ta llOmm. lOX, fl .8 NO $299 
C: 11 to llOmm. lOX. il.8 YES $399 
D: 12.5 to 75mm, 6X, fl .2 NO $149 
E: 6.5 to 5lmm. 6X. fl .2 NO $199 

• 

• 

• 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Ji " 

CESU 
8030 SOUT/-1 WILLOW STREET BLDG. 2, MANCHESTER, NH 03709 

VISA, MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tiac.net 
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MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 

Celebraling ov r 141h Year Of Serv i ce!! 

RECTANGll lED · (.124" x .217"1 

• Forward Volt. -
1.7-2.2 v 
•Forward Current· 
I Omo 
•Diffused 

LOW PROFILE IC IOCKITI 

• Tin Plated Cont0<h 

- • .12\"Leodlength 

• .116. Body Height 

Swit1hing Power Supply 

• 111/230 V input 
•41 watt 
• lv@3.71A 

12v@l.IA 
-12v@ 0.4A 

• 7" L xl.21"W 
x2SH 

'VDID'·.·1'111$ Hi.Ulto.: 
11U<lf I~ 10-,M 2$.,. 

PANASONIC 181089 Bright Green 
181090 Yellow 
181091 Bright Yellow 

.24 .23 .21 

.15 .14 .13 

.24 .23 .21 

108 8 .OB .07 .06 
1014 14 .OB .07 .06 
1016 16 .09 .08 .07 
1020 20 .09 .08 .07 
1024 24 .12 .II .1 0 

P\1003 17.99 17.09 11.38 

What Do We Have ? 
INFRA · RIO COLLIMATOR PIN 1028 28 .12 .1 1 .10 

1032 32 .14 .1 3 .12 
1040 40 .14 .13 .12 

• LC:s 
• Oscillolors 
• Crystals 

• Copocilors 
• Connectors 
• Trimpots 

TZPC1453G2 

lOPC 20PC 

$63- $61-

SOPC 
$59-

A low power collimalor pen <0ntaining o 

MOVPE grown goin GaAIAs loser diode. 

Pen delivers 2.5mW@ 820nm. Operating 

volt age of 2.2-2.IV@ 90-1 IOmA is 

designed lor lower power applications. 

Measures 11 mm x 27 mm. 

llNGll lURN POHNTIOMIHRI 
• Diodes 
•Tools 

• Kits 
•Vim 

"Top of the line converter" featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 
memory, and 83 channel capable. " 

• l/2Watt 
• 10% lolerance 
• 3/8' lquare 
• TO·I Grid 
•Top Adjustment 

• Loser Diodes 
•Vim 
• Res~lors 

• LED's 
• Transistors 
• And more! 

GADGITEIR'S GOLDIN! 

TZPC1003 $49- $44- $42-

_. _. 
181012 49.99 47.49 42.74 

lSllKD-'lL u :,· J.24 _25-99 lftt This extiling collection of 
elec.rronic projecn features 
experimenn ranging from 
magnelic levitolion and 
~sers IO high-te<h surven­
~nce and digital communi-

COMPUTER CARI KIT P0150 10 !2 .69 .66 .19 

one of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 
80 channel capability. 

it ... -- .. 
181099-3.1" 
181100 . 1.21· 

A complete tompuler care kit con­
taining: 
•Cleoningdiskette 
• Heod<leoning fluid 
• Cleaning swabs 
• Anti-static cleaner 

POllOO 
POllOO 
POllK 
POl2K 
POllK 
POllOK 

100 !2 .69 .66 .59 
100 !2 .69 .66 .59 
lK !2 .69 .66 .59 
2K!2 .69 .66 .59 
IK!2 .69 .66 .19 
IOKn .69 .66 .19 

cations. 

TZPCl 75DG2 $89- $85- $82- • Anti-slahc screen wipes 
P0120K 20K!2 .69 .66 .19 
POllOK IOK!2 .69 .66 .19 
POllOOK 100K!2 .69 .66 .59 

• Sy Gordon McComb 

our "Top of the line" converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 

IBl099 
181100 

3.99 3.79 3.41 
3.99 3.79 3.41 

P01200K 
POllOOK 
POllM 

200K !2 
SOOK !2 
1 Meg !2 

.69 .66 .59 

.69 .66 .59 

.69 .66 .59 

• Order Line - (800) 824-3432 •International - (412) 495-1230 •Fox Orders - (412) 495-7882 
• Technitol Support - (412) 495-1231 •No Minimum Order- IOrders under SI 5 subiecl to S 5 charge) 
• UPS 3 day, Blue, Red, & fed . Ex. Shipping Available (Coll for charges) •PA Res. Add 7 % Soles Tax 

... J.t .. w 2St 
TB3360 19.99 18.99 17.09 

• Open Mon-Fri 9:00 AM . 5:00 PM (EST)• (orporole Accounts / Quonlily D~counts Available 

PHONE (810) 566-7262 
FAX (810) 566-7253 

• We accept M/~ VISA with no surcharge• Coll For FREE Cololog ($2.00 Outside U.S.) 
•We Carry A Complete Line Of Electronic Components• Email· Unielect@col.com 

FREE SHIPPING!! 
on pre·poid orders 

Unicorn Electronics 
1142 State Route 18 
Aliquippa, PA 15001 

I MISC. ELECTRONICS FOR SALE cont. 

CLOSEOUT ITEMS from BNF. Blinking 
LEDs, stop lite kit blinking, red, yellow, green 
LEDs, reqs 6VDC, $3, $10/4. Ni-cad battery 
charger/rejuvenator kit. $7.77, $20/3. Alarm 
indicator kit 2 LEDs, steady, blinking $2, 
$10/6. Letter sign kit, 1" letter, 40 LEDs, 
some blinking, $15, $40/3. 30-pc. temper 
proof tool kit, tool steel $19.95. Wind speed 
indicator kit $5, $13/3. Jacob's Ladder 25K 
voltage kit $19, $55/3. Fan/motor speed con­
trol $3, $10/4, 2-1/2"1D, 1-1/2"D. Solder pot 
$3, $13/3. Voice/sound activated switch 
modu. $1 . Components by the foot, assorted, 
$1/10', 500 pts. 2 speed sw. motor/lamp con­
trol $1/2, 12/$5. Mallory Sonalert SC628 
$3.50, $16/5. Security keylock switch, w/2 
keys $3/2. Cable boxes Oak L30 or Oak G26 
$3, $10/4. Mix or match. All working units. 
14550 UART $1.50. Send SASE or flyer. 
BNFE, Rte. 1 S, Peabody, MA 01960. 
WWW.BNFE.COM V508-536-2000. F508-
536-7400. Estab. 1964. 

ANAHEIM WIRE PRODUCTS. DISTRIBU­
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 
Hook up wire, Automotive primary wire, GXL, 
SXL, Plenum cable, Teflon wire, Multi-con­
ductor cable, Irradiated PVC, SO-CORD, Mil­
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink tubing, 
Cable ties, Connectors. If interested, please 
call 1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE INTER­
NET: http://www.anaheimwire.com OR E­
Mail: info@anaheimwire.com 

FOR SALE: Discrete components , solar 
cells, diodes, microphones, crystals. Write 
9953 NW 9th St. Circle #1, Miami, FL 33172. 

TEST EQUIPMENT, power supplies, scientif­
ic, and other odd stuff. Contact: T-MINUS-7 
510-651 -9477 , Fax 510-651-3657, t­
minus7@mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #5, FREMONT, 
CA 94539. 

WIRE STRIPPERS, thermal, handheld, used. 
$10 + $3 shipping. Strategic Technology, Box 
145-V, Newville, AL 36353. 

LA l•A• 
IBlee1rn11kM l111erm11hnml 

COMPUTER PARTS 

'1-~~-~~:: ~~ 'ifffotis°so4i 

I 

1Mx32136-70 72-pin SIMM (4M8) .............. $22132 386DX·33 INTELCPU .............................. ... .. .. $20 
2Mx32136-70 72-pin SIMM (8MB) .............. $38159 486DX·33 INTEL.CPU........ . ..... $25 
4Mx32136-70 72-pin SIMM (16MB) - ... $86198 486DX2-66 INTEL(5V).CPU .............................. S65 
256Kx4 DIP DRAM .................... $3.50 4860X4-100AMD(3vVINTEL(5V).CPU. ....... S39/119 
1Mx1 DIP DRAM. - --- ---- ---- ---- ....... SJ.00 PENTIUM 90/100.CPU ............... ............... $130/139 
1Mx4-80 DIP/ZIP DRAM .......... $18115 80287·12.C().PROCESSOR. ............................. $19 
256Kx8-60 VIDEO SOJ DRAM __________ ........ $18.50 8038/SXIDX.CO-PROCESSOR .. $32 
256Kx16-70 VIDEO ZIP .. (2CAS/2WE) ...... . S20/24 68882RC33.FPU ······----·--------·-----··----- --·-·········-S35 
256Kx16-70 VIDEO SOJ .. (2CAS) .................... S10 M/rr 
We carry • c:omolete Uno of momorv for AST ,_.~...,_ .... ~.--.~ 
Apple, Comooq, DEC, IBM, HP, Notel>ooks 
P!d Printen. Call for current prices..... .............. PACKARD BELL UPGRAOES ... CPU,CACHE 

VIDEO, PENTIUM MOTHERBOARD.--cALL-

f.ACHESRAM MOTHERBOARD BIOS UPGRADES ............. CALL 
486 CPU 5V to JV ADAPTER SOCKETS ......... $35 

64Kx1-15ns 22-DIP ···--·--------·-··········-- .......... $6.95 EPROM PROGRAMMERS ............ $129.951139.95 
8Kx8-15120ns 28-DIP ........................... $3.5013.00 16550 40-PIN UART ............................ ...... $10.50 
32Kx8-15120ns 28-DIP ....................... .. S2.50/2.00 EPROMS & FLASH: 
64Kx8-15ns 32-DIP ........................................ $8.00 27C512· 150NS.. . ...... $3.95 

128Kx8-15120ns 32-DIP .3mil -------- ............... $1911 8 27C010-150NS ............... $5.25 
128Kx6-25120115ns 32-DIP .4mil ............ $18116125 27F020-150NS.. . ......................... $19.50 

0 OTHER PARTS AVAILABLE, CALL FOR QUOTE0 VOLUME DISCOUNTS OFFERED 
0 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS:COD (CASH), VISA/MC 

MINIMUM ORDER: 520 SHIPPING & HANDLING: $6 MIN 
OR 

LA PAZ ELECTRONICS INT' L 
P.O. BOX 261095, San D1e90 CA 92196 

TEL (619) 586-7610 FAX {619) 586-1482 
e-ma1 I lapazusa@pobox.com 

Write In 82 on Reader Service Card. 

Write In 75 on Reader Service Card. 

WELLER SOLDERING STATION - MODEL WLC 100 
• Variable power control (5 to 40 watts) ~:···· . 
• Replaceable heatmg element lfa · ~:_,..-..._ 
• Quality light-weight pencil iron s37ss ··::.. :_ 
Part No. E0603WLC100 . 

DUAL-TRACE OSCILLOSCOPE 

;o~~;tar g~aagoo If 4 
DIGITAL MULTIMETER 
WITH CAP/FREQUENCY/ 
TRANSISTOR TESTER $3495 , 
Part No. E01 DM645 :. 

~-ma::m:w FUNCTION GEN. 
5 MHZ W/ DIG. DISPLAY 

MODEL 4011 
s23000 

ALLIGATOR LEADS 
SET OF 10 _JJ3J.. 
Part No. E05ALS1 s21o ~~ 

Write In 174 on Reader Service Card. 

SCOPE PROBE - &o MHZ 

SWITCHABLE Xf, XfO $1295 
Part No. E05SPAK220 

SWITCHES ~ 
8 POS DIP ............ 60C ea. Ci 
Toggle Mini SPOT ..... 50C ea. ON-ON 

COMPONENTS 
LM555 to Min . ........................ 22C ea. 
LM74110 Min ........................... 27C ea. 
74LSOO to Min ........................ 18C ea. 
7805 Regulator 10 Mil ...... 30C ea. 
2N3904 10 Min ........................... ~ ea. 
PN2222 to Min .......................... ~ ea. 
Red LED T 1 3/4 10 Min ..... &C ea. 
Green LED T 13/4 10 Mil .... 7C ea. 
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are individually addressable. It can 
be used to store data from data log­
gers, to store variables, arrays, or 
as a serial data buffer. The cost is 
$24.95 

The Mini-Watt is the ideal 
power supply for five-volt systems. 
Using two low-cost NiCads and a 
step-up regulator, the Mini-Watt can 
act as a low-cost battery powered 
supply. It can also provide five volts 
at 200 mA. Cost is $29.95. 

The Motor Mind controls up to 
30-volt motors with peak currents of 
3.5 amps. It operates using serial 
communication at 2400 baud to 
allow digital systems to directly con­
trol DC motors. The Motor Mind also 
acts as a buffer between your sys­
tem and noise generated by the 
motor. Cost is $29.95. 

The Pocket Watch allows you 
to set the time, and then read it back 
whenever you desire. Read sec­
onds, minutes, hours, day of the 
month, and year. Leap-year com­
pensation is built in. 

An alarm function is also 
designed into the Pocket Watch. Set 
the alarm, and when the time 
comes, it sets a digital output to five 
volts which can be used to drive 
other electronic circuits. Cost is 
$19.95. 

All of these products can be 
used with BASIC Stamp designs. 

For more information, contact: 

SOLUTIONS CUBED 
3029 ESPLANADE STE. F 

DEPT.NV 
CHICO, CA 95973 

916-891-8045 
www.solutions-cubed.com 

STATIC RAM MODULES 

Accutek Thin SAAM Modules are 
offered in four configurations: 

128K x 32. 256K x 32, 512K x 8, 
and 1 meg x 8 in SIP, SIM, and ZIP 
modules. 

Available in low standby power 
versions with a range of access 
times from 55 to 100 nSEC and 
standard power designs as fast as 
102 February 1997/Nuts & Volts Magazine 

15 nSEC, Accutek Thin SAAM 
Modules operate for 5 VDC and 
have common 110, chip enable, out­
put enable, and write enable func­
tions. Typical applications include 
VMEbus designs with tight spacing. 

For more information, contact: 

ACCUTEK MICROCIRCUIT CORP. 
2 NEW PASTURE RD., STE. 1 

DEPARTMENT NV 
NEWBURYPORT, MA 01950-4054 
508-465-6200 FAX: 508-462-3396 

1-800-652-7505 

DIGITAL CONTROLLER 

Malcom's Leister KSR Digital 
Controller and thermocouple 

probe measures and controls the 
temperature of all Leister hot air 
blowers and heat sources to ±1°F. 
Featuring a front panel LED display 
with the process temperature and 
keys for setting process values, this 
programmable controller provides 
automatic tuning with alarm and 
heater burnout safety indicators. 

For more information, contact: 

THE MALCOM COMPANY 
25 ABBOT ST., DEPT. NV 

ANDOVER, MA 01801 
1-800-28g..7505 FAX: 508-475-7242 

http://www.malcom.com 
E-MAIL: malcom@aqua.net 

IMAGEGUARD II 
CRT MONITOR ENCLOSURE 

Magnetic Shield Corp. announces 
a new product that eliminates 

monitor screen disturbances due to 
magnetic fields from power lines, 
medical equipment, machinery, or 
even another computer. 
lmageGuard II CRT monitor enclo­
sures surround the display to pre­
vent smeared colors or jitter in the 
screen image. Shield construction 
utilizes CO-NETIC AA magnetic 

shielding alloy to provide high atten­
uation of magnetic fields, restoring 
proper monitor operation. 

For further information, contact: 

MAGNETIC SHIELD CORP. 
740 N. THOMAS DR., DEPT. NV 

BENSENVILLE, IL 60106 
630-766-7800 FAX: 630-766-2813 

QRP TUNER KIT 

LOG Electronics announces the 
introduction of their QRP auto­

matic antenna tuner kit. The tuner is 
a high-efficiency, microprocessor­
controlled, switched "L" network 
designed to work with dipoles, verti­
cals, inverted vees, beams, or any 
coax fed antenna in the 1.8-30 MHz 
range. 

The QRP tuner kit retails for 
$100.00 plus $6.00 shipping in the 
us. 

For additional information, con­
tact: 

LOG ELECTRONICS 
1445 PARRAN RD., DEPT. NV 

ST. LEONARD, MD 20685 
410-586-2177 FAX: 410-586-8475 

E-MAIL: ldg@radix.net 
WEB: http://www.radix.net/-ldg 

LCD FLEX CIRCUIT 

Anew line of lightweight, low-pro­
file LCD circuit modules offered 

in a variety of standard sizes and 
LCD arrays with flexible circuitry for 
a wide range of product design 
applications is being introduced by 
Vikay America, Inc. 

Easily integrated into a wide 
range of industrial and consumer 

electronic products, Vikay LCD Flex 
Circuit Modules can be supplied in 
standard LCD arrays, including 2 x 
12, 2 x 12 with icons, 2 x 16, 2 x 16 
with icons, and 4 x 12. Custom dis­
plays can also be provided. 

VIKA Y AMERICA, INC. 
195 W. MAIN ST., DEPT. NV 

AVON, CT 06001-3685 
860-678-7600 FAX: 860-678-7625 

DSP-59Y PLUG-IN 

The DSP-59Y is a plug-in module 
that fits into the Yaesu® SP-5 or 

SP-6 speakers. The DSP-59Y fea­
tures the new hyper-speed DSP 
processor at 36.8 MIPS CPU. It also 
uses the existing 1/4" phone jack in 
the speaker cabinet, has an A/B 
switch for selectable input channels, 
and the analogue filters are already 
in the speaker. This gives the opera­
tor maximum flexibility of both filters 
and can be used at the same time. 

For more information, contact: 

TIMEWAVE TECHNOLOGY, INC. 
2401 PILOT KNOB RD. STE.134 

DEPARTMENT NV 
ST. PAUL, MN 55120 

612-452-5939 FAX: 612-452-4571 
WEB: http://www.timewave.com 

LCDTERM 

The LCDTERM from OTMC, Inc. 
provides a low-cost user inter­

face solution for machine automa­
tion. It emulates a standard ANSI 
terminal, supporting software hand­
shaking. A 16x2 LCD display, with 
optional backlighting, combines with 
a 16-keypad port to provide a total 
user interface solution. In addition, 
an expansion header provides the 
designer with an additional eight 
lines of eight-bit analog inputs or 
digital VO. The additional 1/0 can be 
remotely accessed via ESC com­
mand sequences. 

The LCDTERM can be shipped 
with either an RS-232 or RS-485 
serial interface. 

For more information, contact: 

OKLAHOMA TECHNICAL 
MANUFACTURING COMPANY 

47 N.E. 23RD ST. STE. #A 
DEPT.NV 

OKLAHOMA CITY, OK 73105 
405-524-2499 FAX: 405-524-2725 



I MISC. ELECTRONICS FOR SALE cont. 

SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: credit 
card solar panel. 6V, 30mA. Flexible plastic 
panel add more panels for other voltages & 
amps. $4.95 ea., $45/10, $210/50, $400/100, 
2' sq. tempered glass solar panel 12 volts, 20 
watts, in a frame with wire leads. Plug-in­
Play, $195 ea., $1,650/10, $8,000/50, 
$15,000/100. 12"x12" 15V, 3W, .25A, $19.95, 
$170/10, $800/50, $1,550/100. 12"x6", 15V 
@ .125A, 1.5W, $15.95, $140/10, $1,200/ 
100, $9,000/1,000. 6"x6", 7.2V @ .065A, 
.75W, $(3.95, $59/10, $500/100, $3,990/ 
1,000. Wholesale, retail, mail order. Material 
running low. New solar material coming in all 
the time. Many other solar items available. 
Catalog SASE. BNFE, Rte 1S., Peabody, MA 
01960. WWW.BNFE.COM V508-536-2000, 
F508-536-7400. Estab. 1964. 

NEW, USED, and "as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. Free list. B and B 
Enterprises, 208 S. Pulaski St., Baltimore, 
MD 21223. 410-566-5388. 

memory monitors cpus hard drives motherboards cases 
mu:t1media scanners mouses video cards desktop systems 

RECORDING PAPER 15W x SOOL, 8 ch., 96 
ea., $25 ea., or OBO for all. BSE, POB 
09649, Bexley, OH 43209-0649. 614-239-
5763, Fax 614-231-2224. 

CHOOSE FROM 30,000 ITEMS AT UNBEATABLE PRICES! 

Order via the InterNet at: http://,VW,V.apCD.COID 

SOLAR BATTERY CHARGER. Comes with 
aluminum frame and cig. lighter attachment. 
Send $19.95 to: Quad Energy, PO Box 
690073, Houston, TX 77269. PH 281-259-
0393 Fax 281-259-7593. http://members.ao1. 
com/quadenergy 

Aus:/// 

@> 
~nt.twn 

Order Toll Free: (800)878-1701 
Inside Florida: (305)883-9133 

Credit Card,, 
Ctl\. & Corp. 
PO's .\cn·pll·d 

- CUSTOM BUILT DESKTOP COMPUTERS 
- MONTHLY SPECIALS ON OUR WEB SITE 

Acer AMD Artec APC Adaptec AMI AT&T ATi Boca Brother 
BusLogic Canon CNet 3Com Citizen CreativeLabs Diamond 
Dlink DPT Epson HP IBM Intel Iomega Keytronics Kingston 
Kodak Labtec Soyo MAG Micropolis Motorola NEC Okidata 
Panasonic Philips Pinnacle Pioneer Microsoft Cyrix Quantum 
Samsung Seagate Sony Toshiba Western Digital US Robotics MODEL NBP2.4, precision, 2.4GHz, low 

phase error, narrow band pass filters, $148 
each, quantity available 2525. FAX PO or 
requests for information to AMR-LORAN at 
609-764-1643. 

APC net- 4471NW36 ST. Suite 110- Miami Springs, Florida 33166- Fax:(30S)883-91S2 

JAN 12AT7WC, Phillips ECG, brand new 
government excess. 100 pcs./carton; 
$195/carton. Flame Enterprises, 20945 
Osborne Street, Canoga Park, CA 91304. Ph: 
1-800-854-2255; Fax: 818-700-9168; E-Mail: 
info@flamecorp.com We accept Visa, M/C, 
Amex. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

SOLAR-POWERED FAN HAT. Baseball type 
hat with solar powered fan. Great for sports 
fans, golfers, etc. Available in red or blue. 
$19 plus $2.00 shipping. CA residents add 
7.75% sales tax. Visa/MC/Disc/Amex OK. 
H.T. Orr Computer Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216. 

NEW: PHANTOM, POLICE LASER/RADAR 
JAMMER & DETECTOR: No more tickets or 
manufacturer pays them! Guaranteed lowest 
prices. Free brochures. 30-day money back 
guarantee, 3-yr. warranty. Visa/MC/COD. 
Kortesis Marketing, order 303-548-3995, FAX 
or messages 303-699-6660. 

STEPPER MOTOR CONTROLLER 
ADDRESSABLE STEPPER MOTOR 
CONTROLLER: JWPIX-IA 

$199.95 
NON-ADDRESSABLE STEPPER 
CONTROLLERK/T: RENIX-IA 

$29.95 

Controls up to 4 unipolar stepper motors per 
controller with 8 digita I inputs with a throughput 
of 500k bytes I sec. Up to 256 Controllers can 
be stacked on a single parallel port. 

Can be used for the following tasks: 
•CNC Conversion •Telescope Guidance 
•Robotics •Manufacturing 
•Positioning Platforms •Animatronics 

Write In 34 on Reader Service Card. 

DIGIT/AL 110 CONTROLLER 
ADDRESSABLE DIGIT AL VO 

CONTROLLER: JWPJ X-3 

$119.95 
NON-ADDRESSABLE DIGITAL 

UO KIT: RENIX-3 

$29.95 

8 Bit Digital I/O controller, 8 buffered digital 
outputs and 8 buffered digital inputs that fnnction 
at 500k bytes I second. Up to 256 Controllers 
can be stacked per parallel port. 

Can be used for the following tasks : 
•Robotics •Automated Manufacturing 
• Animatronics •Controlling Solenoids 
•Servos •Digital Prototyping 

http ://V\·ww .digitalage .co mNM /Paramax 
Paramax products also available through: 

FORD Electronics: (714) 521 - 8080 

Write In 33 on Reader Service Card. 

BRTTER/ES 
KENWOOD YAESU CAMCORDER 

PBl 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 BO/BB 

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 600mAh 30.00 SonyNPnH 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 · 

h PB-13 7.2v@ 750 mAh 37.00 
FNB-25 7.2v 600 mAh 35.00 Sony NP22 500 mAh 29.00 @ 1500 mAh* FNB-26 7 .2v 1200 mAh 44.00 

,« PB-14 12v@ SOOmAh 49.00 FNB-26S 7.2v 1500 mAh 49.00 Canon Bmm 2000 mAh 36.00 $]~ PB-18 7.2v@ 1500 mAh 47.00 FNB-27S 12v BOO mAh 49.00 BATTERY -:::~ 

Panasonic Palm 2400 mAh r~ -- ICOM ALINCO 39.00 

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

PACKS g BS 9.6v@ 1400 mAh 51.00 EPB-12N 12v@ 700 mAh 47.00 Sharp BT 21 /22 2000 mah 45.00 
?-t BP7 13.2v@ 600 mAh 53.00 DJ-F1T 

BPS B.4v@ 1400 mAh 50.00 EPB-16N 7.2v@ 750 mAh $37.00 RCA/Hitachi Bmm 2400 mAh 39.00 s3900 EPB-16N 12v @ 600 mAh 47.00 SA/SAT DJ-180, DJ580 ALL BRANDS AVAILABLE 
BPB2, BPB3A EPB·20N 7.2v @ 800 mAh $34.00 
BP84 7.2v@1200 mAh 3" $39.00 EPB-20NX 7 2.v @ 1600 mAh 44.00 *EXCEPT FNB-35(SJ(SJ 
BPB5B 12v 600 mAh 3" 69.00 EPB·22N 12v@ BOO mAh 49.00 

BRTY'L!O u Y'L!,U INC 800SOUTH BROADWAY, HICKSVILLE,NY11801 

I ~11 T• I ~'-fi1 •800-442-4275 •FAX 516-496-9523 
SEND FOR FRff CRTRLOG • DERLER INOUIRIES WELCOME IN NEW YORK STATE CALL: 516-496-9520 

Write In 173 on Reader Service Card. 

REPLRCEMENT 
BRTTERIES 
FILL NEW • MFIDE IN U'.S.fl. 

MasterChargers• NEW/ 
MasterCharger I DELTA V, KENWOOD Tll22ATn9A 

PB32 6v @ 600mAh 
RAPID CHARGER PB33 6v @ 1200 mAh 

ALL VOLTAGE 4.Bv • 13.2v 112·2 HOURS PB34 9.6v @ 600 mAh 

MasterChar~r Ila 
TAPER CHA GER YAESU FT-11/51 R 

FNB-31 4.Bv @ 600 mAh 
ALL VOLTAGE 4.8v • 13.2v 0 HOURS FNB·33WJ 4.Bv @ 1500 mAh 

FNB-35 7.2v @ 1500 mAh 
DUAL CHARGERS FNB-38 9.6v @ 600 mAh 

• MasterCharger i+I ICOM-W21 AT/2GX • MasterCharger l+lla BP-157 7 .2v @ 900 mAh • MasterCharger lla+lla' BP-157(S) 7.2v @1500 mAh 
'AUTOMAncALL Y CHARGES TWO BP-132 12v @ B50 mAh 

BAITER/ES AT THE SAME TIAfE .. ava~able with and wrthout microphone" 

All MasterChar~ers MOTOROLA 
GP-300 7.5v @ 1200 mAh (Single and Dual) eature: 

• Interchangeable Cups 
• Fully Automatic Operation 
• Built in Overcharging Protection 
• User Friendli 
•More Than 5 Cups Available 
• Optional DC Charger 
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Turn Your Multimedia PC into a Powerful 
Real-Time Spectrum Analyzer 

Features 
• 20 kHz real-time bandwith 
• Fest 32 bit executable 
• Dual channel analysis 

• Up to 65,536 pt FFT 

• Octave analysis (1/1 - 1/24) 

• THO, IMO, SNR measurements 

• Signal Generation 

• Digital Filtering 

• Triggering, Decimation 

• Transfer Functions, Coherence 
• Dynamic Data Exchange (DOE) 

• lime Series, Spectrum Phase, 
Spectrgram and 3-D Surface plots 

• Real-lime Recording and 
Post-Processing modes 

Apolfcations 
• Distortion Analysis Real-1ime FFT Analyzer (single channel) .. .... $299 
• Frequency Response Testing 
• Vibration Measurements Options: 
• Acoustic Research Dual Channel Operation .... ..... ... .................... $99 

System Requirements Recording, Post-Processing Modes ..... ... ...... $99 

• 486 CPU or greater Signal Generator ... ............ ... ... ...... ... .... .... ...... $99 
• 8 MB RAM minimum 

• Win. 95, NT, or Win. 3.1 + Win.32s Professional Quality Sound Cards Available .... Call 
• Mouse and Math coprocessor 

DOWNLOAD FREE 30 DAY TRIAL! 
www. telebyte.comlpioneer 

PHS Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 

Spectra Plus 4.0 
Affordable Signal Processing Software 

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com 

Write In 40 on Reader Service Card. 

IC SOCKETS: 20 pin @ $4/100, $35/1,000. 
28 pin $5/100, $45/1,000. Credit cards. ISE, 
Ph: 210-350-5555, Fax: 210-350-5574. 

PRC-25 AND -n MAGNESIUM BATTER­
IES. LATE '90s MFD. 5/$30 ORDNANCE 
UNLIMITED, 20945 OSBORNE STREET, 
CANOGA PARK, CA 91304. PH: 818-700-
2905; FAX: 818-700-9168. VISA, MC, AMEX 
OKI ASK FOR DEAN. 

MICROWAVE AMPLIFIER IC. DC to 1.5GHz 
bandwidth, 30dB gain, HP part number IVA-
05218, new in original pack $2.50. Full specs. 
available. 415-244-9438. 

PCB Design software. Free unrestricted trial. 
Schematic, Autorouter, SMDs, Gerber, etc. 
Why pay more? http://www.bestproto.com!ftp 
site 

ELECTRONIC PARTS: audio/DC power 
jacks and plugs, transformers, adapters and 
chargers, cords, sets & cables assemblies, 
connectors, jacks, & plugs, lamps & bulbs. 
Send for our items list: Alex Mastin 
(Reseller), PO Box 8802, Canton, OH 44711-
8802. 

COMPLETE LINE OF CABLE PRODUCTS 
~ Quality merchandise by brand name manufacturers 
~ Satisfaction guaranteed ~ Free gift on first order 
~ Technical support 
ii 2 year warranty on new converters 
ii COD shipping & overnight shipping by request 
~ Experience where it counts ~ Volume pricing liilllllilliiil 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE CONTROLS: ALL MAJOR BRANDS, 
INO.UDING 2-4 FUNCTION UNIVERSAL REMOTES 

Wl8.ESALI CABLE M-F 11am-6pm EST 
(711) 212 .... • FAX (718) 117-4815 • (718) 297-9221 

No NY l8la. Federal and local laws provide criminal and civil penalties for unautho­
rized me. Oieck wilb your cable providers for permisaioo to me equipment. Must be 
paying fer Ill aervicea you receive. Order by model number only. Some equipment 
tefudrilbed 81 DCW. 
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All Types of 
Test Equipment 

WEBUV&SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 

MISC. ELECTRONICS WANTED 

HIGHEST PRICES PAID FOR WESTERN 
ELECTRIC TUBES, EQUIPMENT, AND LIT­
ERATURE. Other tubes wanted: 2A3, 
5AR4/GZ34, 6CA7/EL34, 6L6GC, 10, 
12AX7/ECC83, 45, 50, KT66, KT77, KT88, 
211/VT-4C, 845, 5691, 5692, 6550, etc. Don 
Singerhouse, PO Box 321, New Richmond, 
WI 54017. Phone/Fax: 715-246-3899. 

WANTED: HEATH VF-7401 xcvr, 2-
8422/5991 Nixie tubes, 220 module for a 
Drake UV-3 & any UV-3 accessories. Sam 
Taylor K06VQ, 1649-1/2 Veatch St., Unit #8, 
Oroville, CA 95965. 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

WE WANT to buy electronic manufacturing or 
wholesale company, inventory, equipment, 
fixtures. ISE, Ph: 210-350-5555, Fax: 210-
350-5574. 

DEC EQUIPMENT WANTEDll! We are buy­
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, "receivers," 
speakers, x-overs, tubes, etc. 1-800-251-
5454. 

WANTED: TUBE HiFi, Tube theater/commer­
cial amps, speakers etc. Corner 
speakers/coaxials/triaxials. Old guitars & gui­
tar amps. Altec, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc. Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737-
3355. 

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

WANTED: ELECTRONIC EXCESS "NEW" 
ICs, SEMICONDUCTORS, CAPACITORS, 
RELAYS, FANS, MOTORS. Late model 
TEST EQUIPMENT. Your NEW but excess 
electronics could be exactly what I'm buying. 
LYNN JOHNSON CONSUL TING. 408-274-
3559 V/FAX, lyntec@ccnet.com WEB 
http://www.angelfire.com/ca/ljehome/index.ht 
ml 

WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
7098 Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

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

ALL AT & T and major brand phone sys­
tems wanted! Any condition, one phone or 
complete systems from AT&T, Northern 
Telecom, Toshiba, etc. Highest prices paid! 
We pay shipping and CODs. Call 1-800-331-
9560 or fax list to: Steve at J&J Materials 
908-77 4-1807. 

WANTED: AVIONICS test equipment. IFR 
1200Y3, 401 L, 7508, 600A, Also Collins, 
King, Microline, Praline, Silver, Gold Crown 
Ground Power Units, Fox Carts. Avionics 
Plus, 28000 Airport Rd., Box A17, Hangar 97, 
Punta Gorda, FL 33982. 941-575-0138 P, 
941-575-2361 F. 

WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson's, Inc., 6701 
Melrose Ave., Louisville, KY 40216, 502-448-
6228. 

WANTED: OLD, new, used, Western 
Electric, 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. 

WANT USED or surplus DC motor controls or 
adjustable frequency AC drives, 1/2 HP and 
up . DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So., Seattle, WA 
98118. Voice/Fax 206-723-8487. 

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-
8207. 

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. 

MICROWAVE MIKE, the RF Plumber, needs 
waveguide, fixed and transportable 
microwave radios, and related hardware. Fax 
your available inventory to 609-875-75n or 
cau 609-875-1189. 



Accept Credit Cards 
and Increase Your Sales! 

When Visitino Disney World And Sea World .. . 
Come To lhe World Of Electronic Surplus! 

MasterCard, Visa, American Express\ Discover* 
S~A!£~fT~ 

ORLANDO, FLORIDA ~ 
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 

Located At The Intersection Of 1·4 
And Fairbanks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

to the rest of the buying public! 

Axin Financial Services, Inc. 
will waive your sign-up fee ! 

(Limited time offer) 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS * TRANSFORMERS 
* TEST EQUIPMENT 
* Nl·CAD BATTERIES 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

No sign-up fees if you act now! 
Call or Fax for Free Info: 

Jim Krause, Axin Financial Services, Inc. 
Voice (800) 318-8304 Fax: (310) 690-5849 

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

Monday • Friday 8:30·6:00 

Saturday 8:30·5:00 

Axin Financial Services, Inc, A Registered ISO/MSP 
of AmericanMidwest Bank & Trust, Rosemont, IL 

Check Guarantee, ATM I Debit Card also available ! 
*American Express & Discover subject separate approval 

FAX 407/647-4831 

PH 407/628·5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

Write In 72 on Reader Service Card. 

WANTED: ELECTRON tubes, ICs, semicon· 
ductors. Astral, PO Box 707NV, linden, NJ 
07036. Call 1-800-666-8467. 

WANTED: BALANCING machines & vibra­
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada, Schenck, I RD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T . Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 

WANTED: ALLEN Bradley/stackpole carbon 
composition resistors, 1/2W, 1W, & 2 watt. 
Any quantity. Contact Charlie 818-444-7079, 
FAX 818-444-6863. 

MILIT ARV TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

Subscribe to Nuts & Volts! 
Call 1-800-783-4624 

BBS & ONLINE SERVICES 

SIMPLE INTERNET PUBLISHING! No com· 
puter needed. Send $19 .95 for kit to : 
NetPlace, PO Box 700309, San Jose, CA 
95170. Price includes your original designed 
page on the Internet for a year! 1-888-NET­
PLACE (toll-free). 

SHARE REPAIR. E-Mail tech support for TV­
VCR technicians . For information, E-Mail : 
rhett@dump.com 

EDUCATION 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SVNERGETICS PRESS, Box 809-N, 
Thatcher, AZ. 85552. 520-428-4073. Visa/MC. 

ESP, BIOELECTRICITV, microwave hearing 
introduction comprehensive booklist $1 . 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 

LEARN PC ASSEMBL V LANGUAGE. Disk 
$5, book $15, assembler $5. ZIPFAST, Box 
12238, Lexington, KY 40581-2238. 

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

KNOWLEDGE CARDS. Facts and formulae 
from math, English, science, and electronics. 
Fun and educational. For elementary school 
thru college . Box 12238, Lexington , KY 
40581-2238. 

Subscribe to Nuts & Volts! 
h :/ /www.nutsvolts.com 

Zenith ST1 OOO's 
$25.00 

Also available: 
SA-8550 SA-8580 SA-8590 

DPV-5 DPV-7 DPBB-7 
Pioneers, Basics & more! 

Check out our new web site @ 

http://www.kableworks.com 

All IlACS available lndudlng 1600's - All c.onverters are unmodified 

Write In 186 on Reader Service Card. 

CAll 
800·8!1!1·5000 

TOORDH! 

The RF Connection 

~1\i~ 213 North Frederick Ave. E N 
~ Suite 11NV 
T 
~ Gaithersburg, MD USA 

____ N .. 20877 

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

UG-218/U N Male for RG-2131214 ..... .... $5.00 
UG-21D/U N Male for RG-2131214 .. .... ... $3.25 

N Connectors for 9913/Flexi4XU9096 

UG-218/9913 ... ... . $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 51$1.00 
J&I Silver Teflon PL-259 MIL-Spec .. .. ........... . 
........... ........ ..... .... .. ....... ....... $1 .25 or 101$10.00 

MIL.Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Flexi 4XL811 A (Flexible 9913) 

New Product: lnternational's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 ...... 70/ft or $59.00/100ft 

Also New: RG-SX Clear w/UV Jacket 98% Cu 
Intro Price ... .. ................ .............. $14.0011 ()()ft 

Call for Specials of the Month 

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

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

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

8001783-2666 
301/840-5477 
3011869-3680 

Wrlta In 142 on Reader Service Card. 

SPECIAL NEW PCMCIA 
SRAM & FLASH CARDS 
Grid made by Fuji Elec. 1 Meg SRAM 

cards. Will work with most PDA & 
Laptops with PCMCIA socket. All sizes 
are uncompressed. Sample compatibility 

list: HP IOOLX & 200LX, Tandy Zoomer, 
Zaurus 5XXX, Apple Newton, Etc. 

* I Meg SRAM $34.95 Ea. * 
Flash Cards For HP 100/200LX 
& Kodak DCSO Digital Camera 

New! 5 Meg, 10 Meg, 20 Meg PCMCIA 
Flash Cards. All Flash Cards have industry 

standard AT A interface. 
(Nou: Quantities Limited) 

5 Meg Flash Card 
5V Write & Read (4003166) $79.95 Ea. 

10 Meg Flash Card 
5V Write & Read (SDP5-10) $199.95 Ea. 

20 Meg Flash Card 
5V Write & Read (4003168) $319.95 Ea. 

30-Day Guarantee on all items 

Reboot Electronics, Inc. 
P.O. Box 1065 

Maywood, NJ 07607 

Phone/Fax 201-457-1980 
E-MAIL: reboot@carroll.com 

-- Vl!iA 

Write In 175 on Reader Service Card. 105 



2.4 GHZ VIDEO/ AUDIO 
TRANSMITTER/RECEIVER 

4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 

2.4 GHz Video/ Audio $ 160 
Transmitter/Receiver w/Remote & IR Control Option $225 
2.4 GHz Spread Spectrum Radio Modem Available 

DBS 14" Antenna and Downconverter $175 
Color CCD Camera $175 

ALJON TECHNOLOGIES, INC. 
3892 Del Amo Blvd. #703, Torrance, CA 90503 

Tel (310) 793~1788 
Major Credit Cards Accepted 

Write In 39 on Reader Service Card. 

Write In 51 11n Reader Service Card. 

BUSINESS OPPORTUNITIES 
HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1-800-838-4051 or fax 
name, address, and telephone to 402-729-
3863. 

INTERESTED IN buying a small RF connec­
tor and related business. Please send details 
and asking price in confidence to: PO Box 
827, Somers, CT 06071. 

CD-ROM, 600 how-to books, reports, and 
guides to reprint and sell. LSASE: CD-ROM, 
Box 1056, Jeffersonville, IN 47131. 

ONE STOP 

N 
0 

F s 
L A 

0 L 

R E 

MILLENIUM CONVERTER I s 
$69.00 D 

A 

Javanco · 
The Electronics "Five & Dime"I 

40,000 FT2 OF REAL BARGAINS· 

• computer parts •diodes •tie-wraps • wire & cables 

• misc software •LEDs •batteries • obsolete parts 

• TVNCR service parts • telephone parts & acc. • fuses •equipment racks 

•ICs •resistors •crystals • knobs & hardware 

•sockets • capacitors •oscillators • circuit boards 

•tubes • switches & relays • fans, meters O subassemblles 

o transistors 0 connectors Ospeakers o neat "Junque" 

• 

We have one of the largest selections of common and "hard to find" integrated 
circuits available. Check out our huge inventory of new and used computer 
equipment We offer quick turn-around order processing. Cail us first for the best 
selection and lowest pricel • 

Orders only: 1-1100-JAVANCO (528-2626) 
(615) 244-4444 
BBS: (615) 244-4445 Fax: (615) 244-4446 
http://www.javanco.com 

Write In 199 on Reeder Service Card. 

HAMFEST TULSA, Oklahoma March 15-16, 
1997, $45, admission $8, flea market tables 
$6. Call 918-622-2277 (voice/fax) 24 hrs. 
E-Mail: megriffin@ionet.net Internet: 
www.greencountry.com/hamfest 

$100 STARTS your company! Get free long 
distance calls and cash bonuses by becom­
ing a phone card distributor. No hidden costs 
or phone sales involved. Vector, PO Box 385, 
Hamburg, NY 14075. 

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

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER­
GETICS PRESS, Box. po9-N, Thatcher, AZ. 
85552. 520-428-4073. visa/MC. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac­
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574-4456 or 6906, FAX: 614-574-2124. 

FREE INFORMATION: Start your own 
telecommunications business. Learn how to 
be a distributor for the largest independently 
owned phone company in the USA. SEND $2 
S/H. N. MELFI, 60 Newtown Road, Suite 60, 
Danbury, CT 06810. 

SUPPLIER 

MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

COUNTERSURVEILLANCE = $250 HRI 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) eam 
$250 HR in the fascinating field of COUN­
TERSURVEILLANCE! For free catalog call: 
1-800-732-5000. 

HOLDER OF US Patent #4,797,671 (Motor 
Vehicle Locator System) wishes to license or 
sell technology. System is of relatively simple 
design and is NOT GPS-based. Call 518-
356-1879 for details. 

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

NOVAVISION CONVERTER 
$199.00 CALL FOR QUANTITY 

,WE STOCK A FULL LINE OF CABLE EQUIPMENT 
,[ CALL US FOR QUOTES 

DOZENS OF OTHER CONVERTERS AVAILABLE WE SH I P TH E SAM E DA y 
CALL FOR QUANTITY PRICING 9 0 DAY LIMITED WARRAN i Y 

OPEN MONDAY - SATURDAY FROM 9:00AM TO 5:00PM 
1M February 1997/Nuts & Volts Magazine Write In 134 on Reeder Service Cllrd. 



D 
mages are showing up in all types of 
software these days. Web pages and 
multimedia CD-ROMs are loaded with 
ima&es, .and even plai~ vanilla Windows 
applications _ are using more 

loiiiiiiiOiiiiiiiOiiiiii__, graphics, icons, screen 
captures, and other images. If 
you're developing any 
kind of software, 
you ·need 

to understand 
image files. 

But using image files can 
produce rude surprises no matter 

how skilled you are in a programming 
language or development tool, such as major 

changes in color tones or resolution when imported into 
a project file. And if you're using images in a Web page, 
you have to contend with the large size of many image 
files and the lengthy time required to download them from 
the server. 

To successfully use image files in Windows software, 
you have to understand how images are displayed on 
PCs, the different formats for image files, how colors are 
determined in images, and how images are compres~e<f. · 
In other words, you need to understand the topics we're 
going to discuss in this month's column. 

What's in an Image? 

The video displayed on a PC monitor is significantly 
different from the video displayed on a consumer 
television set. If you haven't done so recently, take a close 
look at an image using a graphics -program with a "zoom 
in" feature (like the Paint program supplied with Windows) 
or by looking at the image on· a PC monitor using a 
magnifying glass. A couple of minutes spent examining an 
image this way will help you better understand the 
following paragraphs. Figure 1 shows whaf you might see. 

If you did closely examine an image, you noticed that 
the image is composed of numerous discrete "picture 
elements,n or pixels. Each pixel is independent of other 
pixels, and has its own color and intensity values .. When 
viewed at a normal distance without any aid (like a 
magnifying glass), the pixels in an image cannot be 
distinguisned from each other and "blend" together into a 
continuous image. The resolution specified for a·dispfay 

indicates the number and arrangement of pixels on the 
display. For example, a 640 x 480 display means 
there are 640 pixels horizontally across the 
display and 480 pixels in each 
vertical line of the display. The 
more pixels in the 
display, the 
higher 

file. 

the image 
quality and the 

larger the size of the image 

You' re probably aware that many 
Windows PCs can display images having over 16 

million different colors. Incredibly, all of those colors are 
created using various combinations of just red, green, and 
blue. The col or of each pixel depends upon the values for 
red, green, and blue assigned to that pixel. The values for 
red, green, and blue are indicated by a value from 0 (no 
trace of the color whatsoever) to 255 (the color is at 
maximum intensity, or "fully saturated"). If a pixel has a 
value of O for eacfi color (0,0,0), this means the pixel has 
a complete absence of color and will therefore appear 
black. By contrast, a pixel with a value of (255,255,255} 
has each color at maximum intensity and would appear 
white. A pixel with a value of (128,128,128) would appear 
gray. Other combinations include cyan (0,255,255), 
magenta (255,0,255), and yellow (255,255,0). 

The values for red, green, and blue are usually 
represented in hexadecimal notation. Hexadecimal is a 
base-16 numbering system using the digits O to 9 and the 
letters A through F to represent the decimal values of 10 
to 15. In "hex," the decimal value of 255 would be 
represented as FF. Many Windows develor.ment systems, 
like Visual Basic, use hex representation of pixel colors. 

If a range of Oto 255 (or Oto FF in hex) is used to 
represent possible values of red, green, and blue, the total 
number of possible colors is equal to 256 x 256 x 256, or 
16,777,216 different colors. This is referred to in 
Windows as True Color. However, displaying that many 
colors requires additional memory and hardware. Since 
not all PCs can display True Color images, "256-colorn 
video has emerged as the baseline for PC images. Any of 
the over 16 million colors can be included in the 256 
colors displayed. The set of 256 colors displayed in an 
image is known as the image's "palette." Many graphics 
programs, development tools, and applications software 
allow users to select which colors are included in the 2 56-
color p'alette for image~ created or displayed in that 
software. Figure 2 shows the Windows95 selection 
window that allows users to control how many different 
colors will be disptared by their PC monitor. 

The number o colors used in an image is directly 
related to the size of its file. A True ·· Color image will 
generally occupy over three times as much memory as 
the same image represented in the 256-color format. 
While this is generally not a concern with applications 
residing on a hard drive or CD-ROM, it can be a problem 
with applications on a floppy or Web pages. In particular, 
Web page images should be restricted to 256 colors. 

Bitmap and Vector Images 
Most of the images you'll deal with on a PC will be 

bitmap images. A bitmap image is what its name 
implies, namely a "map" of the pixels that form 
the image. The pattern of pixels forming a bitmap 
image is scanned from top to bottom tn a raster 
pattern. For this reason, bitmap images are 
sometimes referred to as raster images. You can 
think of each pixel as one of the cfabs of paint 
applied to canvas by an artist to make a _P,ainting. 
The pixel pattern in a bitmap image is difficult to 
alter or resize, and this means bitmap images 
tend to be "static~ The standard Windows Paint 
program produces bitmap image files. A file for a 
bitmap image specifies whicfl pixels on a PC 
monitor wilr be used to form an image and the 
color values of those pixels. File names for 
bitmap images end with such extensions as .BMP 
and .Glf. 

Vector images use mathematical routines to 
generate vectors that define an image on a PC 

.{Tlonitor. There is no fixed "map" of pixelS describing ·r IOcation or color values; those aspects are 
+< rmined by ID.e mathematical routines producin& the 
vectors. 'The 'image vectors can be redefined 
rrtathematically, meaning vector images are easy to resize 
and alter. Images that you can "stretch" or "compressn by 
clicking on sizing "handles" and dragging them are vector 
images. Adobe Illustrator and Corel Draw are examples of 
illustration software that produce vector images. The 
resolution of a vector image depends on the resolution of 
the disr,lay device; a vector image will appear sharper on 
a 600 dpi laser printer than on a 300 dpi printer. Vector 
files are significantly smaller than bitmap files describing 
the same image. 

Palette Problems 

Palettes are a VERY common source of problems 
when working with images. If I encounter an image that 
has incorrect colors or other problems, the first place I 
look is the palette used to create the image. 

Here's a typical (and common) situation. Let's 
suppose a graphics artist prepares a 2 56-color image 
using ·'!. graphics program that allows development of a 
wstom color palette for each image. The artist creates a 
Pl!Stom palette for the image. When you get the image file . 
from the graphics artist, you import 1t into a development 
tool or applications program that uses a different color 
palette. What happens When you tJy to open the image 
file? 

The result is what is known as a palette conflict. 
When the palette of your development tool or applications 
program encounters a color in the image's palette that it 
doesn't have, it will attempt to substitute the closest 
available color in its r,alette. This means the image could 
look substantial!~ different, depending on how many 
colors must be 'approximated" and how extensively the 
substituted colors are used in the image (such as on a 
background). If the two palettes are highly different, it may 
be impossible to approximate all colors. In this case, pixels 
of various colors are used to substitute for certain colors. 
This is known as "dithering:· The result is a grainy, fuzzy 
looking image. Figure 3 shows an example of dithering; 
the grainy, "broken" look of the image is due to a palette 
conflict between applications. 

Dithering gets worse if multiple images with different 
palettes are used on the same screen display or Web 
p~ge. This situation overtaxes the ability of your palette to 
make adequate color approximations. The dithering 
process could degenerate to the , point where the 
substitute dots are random colors or even black. 

Another source of dithering is when an image is 
created in True Color and then saved in 256-colorformat. 
When this happens, the graphics · program has to 
approximate some colors and substitute for others. 

The key to avoid palette conflicts and dithering 
problems is to be aware of the potential for them. Unless 
you know in advance that all PCs that will use the image 
can handle True Color images, develop all images using 
the default Windows 256-color palette. Don't cfevelop in 
True Color and then save as a 256-color image, and don't 
use custom 256-color palettes! 

Hardware Issues 

Not all image problems are software ones. Hardware 
variations - especially between the developer's PC a~d 
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Solt111ra:re Wisardry 
VRAM, the better! This is especially true if you're using 
True Color, since a limited amount of VRAM could mean 
your PC could run out of memory to display millions of 
J>OSsible colors. When a PC exhausts its available VRAM, 
the resulting image is dithered in a manner similar to a 
palette conflict. 

If you're a developer, you probably have a PC with a 
hi~-quality monitor and plenty of VRAM. However, not all 
of your users will . be so fortunate. That's why an 
inexpensive PC with limited VRAM and a interlaced, hiW1-
pitch monitor is a useful tool for testing image-intensive 
software. 

Compression and ~~~pression 
'Since image files are oft;~'so large, they can eat up ... 

~ ohJisk space and take a long time to download from a 
+ Web site. To handle such problems, various image 

compression and decompression methods have been 
developed. 

One common method is known as run-length 
encoding (RLE). RLE is based upon the fact that most 
pix.els in an image are found in patterns having the same 
color. For examJ?le, an image may have several 
consecutive rows of blue pixels used to form a blue sky on 
an image. To RLE compress such an image, we could 

the user's PC - can have a big impact on image quality. simply specify the color value of the blue pixel, where the 
Monitor resolution is a frequently overlool<e.d color value first appears in a row, and how many 

f.!:Oblem area. One measure of a monitor's quality is consecutive times it is reP,eated in the row. When the 
pitch~ This refers to the spacing between the red, green, image is decompressed, the algorithm uses the color 

and blue phosphor dots ttiat mal<e up each pixel. Pitch is value, starting position of the value, and consecutive 
measured in millimeters, such as 29 mm. The lower the pixels per row data to reproduce the image in its original 
pitch value, the better the resolution of the monitor. form. For this reason, RLE compression is often called 
Another big consideration is whether a monitor is "lossless· compression because no degradation of the 
interlaced or non-interlaced. An interlaced monitor first image occurs during compression or decompression. A 
scans all odd-numbered lines on the screen, and then popular lm~e file format that supports RLE compression 
returns to scan all even-numbered lines. A non-interlaced~ <1 is the .GIF <graphics interchange format} format, which is 
monitor scans each line from top to bottom, producing i'.LJi often used for images sent over the Web. It supports 2 56-
:sharper image and less Bickering. .... ><@! '°.· .. ~. images and typically g,tv.· es 3:1 compression (in 

... Monitors also differ in the number of pixels per ff}~~%% erworos. the compressedimage file size is 
(ppi) they display. The typical PC monitor displays 96 ppii\/ he-third that of the file size for tile equivalent 
while most Macintosh systems use 72 ppi monitors. If you;;: ncompressed image). 
create an image on a Windows PC and then import it mtox While the compression offered by RLE is 
a Mac environment (or vice-versa), the image will likely often useful, some images can occupy 
look a bit different. megabytes of space even after RLE 

The amount of video RAM (VRAM) on a PC's video compression. The solution is to use JPEG Qoint 
card is another big factor in image quality. The more photographic experts group) compression, 

which can achieve typical compression ratios of 10: 1 and 
sometimes even as high as 50:1. You might suspect 
there's a catch in getting such dramatically higher 
comr,ression ratios, and you're right if you do: some of 
the information" in the image is thrown away and lost 
duringJPEG compression. For this reason, JPEG is known 
as "lossy" compression. When decompressed. a JPEG 
image will be degraded compared to the original. The 
more degradation you can tolerate, the higher the 
compression ratio you can achieve with JPEG. . 

When I was in school, I would sometimes take notes 
by dropping vowels from words as a form of shorthand. 
Here is a "uncompressed" sentence and a "compressed" 

ion of it: 
ell.can you understaod\vhat I have written here? 

well can u undrstnd wht J hv wlittn hr? 

JPEG works in a similar way, by dropping pixels not 
essential for "understanding" the image. When 
decompressing. the JPEG algorithm "fills in" the missing 
pixels, much like you filled in the missing characters in the 
compressed" sentence above. However, as more image 

data is discarded during compression, the more often the 
decompression algorittim wit be unable to properly fiJI in 
the missing pixefs and the lower the quality of the 
resulting image. The effect is very similar to dithering due 
to palette conflicts. JPEG can support True Color images, 
although their quality is often negated by the compression 
process. 

While JPEG compressed images can be transmitted 
over the Web more rapidly because of their smaller size, 
the images require more time to decompress because of 
the complexity of the JPEG algorithm. Despite this, JPEG 
images are preferred for use on Web pages for farger 
J.inages or those with lich, diverse color. 

·· The intelligent use of images can add a lot to any 
.;§oft.ware. I hope this month's column helps you avoid a lot 
· e problems I've had in my development efforts! NV 

The Prodigal Son Returns to Apple ... 
But Did He Return Too Late? 

merged NeXT I Apple OS isn't scheduled for beta until the end of this year - and Apple's 
history of meeting target dates for the since-abandoned System 8/Copland OS doesn t give 
much reason for optimism. I'll be very surprised if Apple has its promised beta OS available 
before the end of this year. M y last column had a sidebar about the discussions between Apple and Be, Inc., over the 

1 possibility of Apple acquiring Be or licensing their operating system. As that issue of 
Nuts & Volts was going to press, Apple dropped a bombshell by announcing they were paying 
$400 million to acquire NeXT, the software company founded by Steve Jobs, and that Jobs 
would be returning to Apple as a consultant on the development of a replacement for Apple's 
current operatin~ system. 

The Be operating system - currently running on the BeBox and on some Mac clones from 
Power Computing - currently offers features Tike true multitasking, protected memory, and 
advanced file system mana~ement that System 7 does not Negotiations between Be and 
Apple broke down when Be s president, former Apple executive Jean-Louis Gassee, asked for 

, too much money. NeXT had been unsuccessful in its attempts to do an initial public offering 
{ (IPO) of its stock in 1996, and started looking to be acquired by another company. Once the 
t~ initial discussions started between Apple ancfNeXT, a deal was quickly struck, leaving Be out 
> in the cold. 
·.~ The NeXTStep operating system (OS) was introduced in 1988 to run on the since­
·; abandoned NeXT computer. NeXTStep offers pre-emptive multitasking, multithreading, and 
l multiprocessing. (The latter - the ability to use two or more microprocessors simultaneously 
• and divide the processing workload among them - was one of the most impressive features 

of the Be operating system. It is a capability not available in Windows.) NeXTStep is object­
oriented, and softWare development is supported by a rich library of objects known as 

~ NeXTObjects. 
Steve jobs won't be returning to Apple on a full-time basis or taking an active role in porting 

NeXT software to the Mac. Instead, he will be directly advising Apple president Gil Amelio ana 
helping promote Apple (as he did in a joint appearance with Amelio at this January's 
MacWorld). Beta copies of the new merged NeXT/Mac OS are supposed to be available for 
shipment to test sites during the last quarter of 1997. 

While only time will tell if the acquisition of NeXT will be Apple's salvation, I have a feeling 
that it's not 

I have to admit to being a fan of Be and the Be OS (but I have no financial interest in Be or 
personal relationship with any of its employees). I think Apple would have been better off to 
have acquired Be or licensed their technology. 

One big reason is the time frame. The Be OS is already shipping on Mac clones. The 
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The Be operating system would have given Apple's customers and software developers a 
state-of-the-art operating system NOW. By going the NeXT route, Apple is making them wait 
another year - or given them another reason to move to Windows. 

NeXTStep is an operating system that is nine years old. When first introduced, it was years 
ahead of its time. Now it doesn't have many advantages over Windows NT. By the time the 
first new Macs with the NeXT /Mac OS are shipping, it may not have any real advantages over 
revised versions of NT. Adding new features will add more time to the delivery schedule. 

Even more critical is that tfle first versions of the NeXT /Mac OS will not have backward 
compatibility with System 7 applications. 

Apple executives speak in terms of having backward compatibility with existing System 7 
applications or an emulator "someday:· And, in truth, a major break with the past will be < 
necessary to take full advantage of the PowerPC processor and other hardware. But the fact L, 
remains that you won't be able to use the Mac software you currently use when the new ~.:: 
NeXT /Mac OS finally ships. To take advantage of the new OS, you'll have to bu]'. a lot of new f;; 
software - and hope that developers have actually produced such software. 

There are also questions about how the user interface will look. The NeXTStep interface is 
different from the Mac interface, and it's unclear to what degree the combined OS interface , 
will look like either. ' 

Taking all of these items together, 1997 looks like a year of great uncertainty for Apple users 
and softWare developers. Why buy or develop any more System 7 applications when they'll 
soon be obsolete? Will the new NeXT /Mac OS really be available at the end of 1997, and will 
it be a significant improvement over System 7? Will there be enou~ software available to take 
full advantage of it? A lot of this uncertainty could have been avoided if the Be OS had been 
selected by Apple. 

While many Mac users like to believe that Microsoft is evil incarnate, the gang in Redmond 
may tum out to be Apple's best hope for a successful transition to the new OS. Microsoft has 
announced that it will work closely with Apple as it develops its new OS, and also increase its 
investment in developing Mac applications. It is also porting some elements of Windows 
technology to the Mac, such as by enabling ActiveX controls to work in the Mac's OpenDoc 
containers. If Microsoft believes strongly enough in the new NeXT I Apple OS, that may be just 
the vote of confidence other software developers need. 



I BUSINESS OPPORTUNITIES cont. 

EARN $600/day recharging toner cartridges, 
ink jets and ribbons. #10 SASE: Recharge, 
Box 1056, Jeffersonville, IN 47131. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

REPAIRS/SERVICES 
WANTED: REPAIRS on COMPUTER MONI­
TORS, AUDIO (consumer & professional), 
FAX MACHINES, COPIERS, & SATELLITE 
SYSTEMS. Send YOUR actual repairs and/or 
repair tips (your own or from other sources) 
on paper or diskette and we will send you 
back your repairs organized in an EASY to 
use computer program for FREE, not even 
shipping or diskette charges. FREEi AND, if 
you like, we will even include some ADDI­
TIONAL repairs to your program! You can 
search your repairs by brand and/or 
model/chassis number (or partial number). 
ADD additional repairs. PRINT out repairs. 
Please include at least the following info: type 
of UNIT, BRAND/MANUFACTURER, 
MODEL number and/or CHASSIS number, 
PROBLEM/SYMPTOM, and REPAIR with 
part location. Also helpful would be PART 
number and specs of part, FCC ID number, 
and UL number, and any other helpful info 
about the repair. Please specify diskette size 
(3-1/2 1.44M, 3-1/2 720K, 5-1/4 1.2M, 5-1/4 
360K) as well as your name and complete 
shipping address and day and/or night time 
phone number, your approval to distribute 
your repairs/info to others & specify if you 
would like us to include some extra repairs in 
your program. This FREE program offer is 
only good to those who are willing to share 
their repairs/info; see approval above. Send 
in your repairs & tips for a FREE computer 
program to: FREE Computer Program 
Offer, PO Box 464, Wheatley Heights, NY 
11798-0464. 

New Catalog 
A vai/able for 
All Models. 

PINBALL MACHINES! Books, Magazines, 
Manuals, Diagrams, Supplies, Parts. $2 cata­
log, Marco Specialties, 5290-N Platt Springs 
Rd., Lexington, SC 29073-9252. 803-957-
5500. FAX 803-957-6974. E-Mail: tilt@ix.net 
com.com http://magenta.com/marco 

CALL THE Communications Consultants for 
all your technical needs. We specialize in the 
new technology of today's communicating 
world. Call Tom at 706-868-0232. 

18,000 Plus TECHNICAL REPAIRS for TVs, 
VCRs, projection TVs, CAMCORDERs, CD 
players, & audio organized .in an EASY to 
use computer program. The TECHNICAL 
TIP REPAIR program. PROFESSIONAL 
BOARD LEVEL & COMPONENT LEVEL 
REPAIRS. ADD your own tips. PRINT tips. 
Ask about our TIP EXCHANGE policy with 
FREE updates. Works on IBM compatible 
computers with a hard drive (also on some 
Apple Macintosh). Only $150 & FREE SHIP­
PING. Works in DOS, WINDOWS 3.1 & WIN­
DOWS 95. FREE DEMO. HIGHER INTELLl­
G ENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NV 11747. CALL 1-800-
215-5081/516-643-7740. 

HAVING TROUBLE with a lost master file for 
a GAL, PAL, FPGA, or microprocessor? We 
can help. We will extract out the exact code 
on most of these types of devices. We will 
work with almost any manufacture and device 
type. We will work with device types that 
most other companies cannot. We can pro­
vide design layout, schematics, and generate 
printed circuit board gerber files for your pro­
ject. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764-
5361 and leave a message; we will get back 
to you as soon as possible. Check us out at 
www.acdinc.com or 'write ACD, Inc., 5765-F 
Burke Centre Parkway, Suite 317, Burke, VA 
22015 and enclose a legal size SASE. We 
will work with copywritten secured devices 
only when the copyright holder is the cus­
tomer. ACD, Inc. also works with secured 
devices that have not been copywritten. 

MB-705UX 
C-Mount Camera 

with Lens Included; 
8 or 12mm Lens 

your choice! 

Board Camera Options 
• Models to 600 Line Res. 
• 9V Battery Operation. 
• Monitor in Darkness with 

IROption. 
• Can be plugged into 
any VCR or Monitor. 

•Low Power Consumption. 
• Standard NTSC Output. 
•Options: Switchers/ 

Optics/Wireless/Fiber 
Optics & More. 

ENGINEERING CONSUL TING. Product 
development from conceptual to manufactur­
ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HC05XX, 
HC11 XX, PIC 16C5X. Software design for 
IBM PC. ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
DiaSystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. 
steveh@terrestrial.com 

CABLE CONVERTER REPAIR: 

We are looking for 
New Distributors for 

Nu!s & · glts Magazine. 

Specializing in all Zenith models. Very rea­
sonable price. Give me a call. 619-630-1909, 
ask for Paul. 

HAM & TWO-WAY RADIO REPAIR: HF, 
VHF, UHF all brands, repeaters & amplifiers 
serviced, DUPLEXERS tuned. Prompt ser­
vice, reasonable rates, FCC licensed. CEN­
TURION COMMUNICATIONS, 892 N. 
DELSEA DRIVE, VINELAND, NJ 08360, 609-
794-8000. 

lfyqq ¥{2M ....... <.... interested in 
selling NQts:scyolts in your store 
or on your newsstand, .we have 

TIRED OF IRONING? SS PCB service. No 
$setup! Free scanning available. Get out 
those back issues! FIRST PROTO, 4201 
University Drive, #102, Durham, NC 27707. 
919-403-8243. 

PRINTED CIRCUIT BOARD DESIGN. 
Layout service for all technologies. For 
quotes, please fax or E-Mail your require­
ments. ZoTech, Inc., 407-953-3798, Fax 
407-676-7883, zotech@lu.net 

1
; Jhe Nuts & Volts Events 
,Calendar is now on the 

,Web. Check it out and get 
the latest info FAST! 

H • 
While you're there, why not 
suqscribe or renew your sub­
scription and take advantage 

of our special offer? 
http;//www.nutsvolts.com 

·a gre~t 9eal for you~ .. s: 
··~. ·'·.:,<:<: 

For complete information~ . ask 
for our New Distributor fly~r~ : 

or check our web site; · · 
http://www.nutsvolts.com 

Nuts & Vo!Js Magazine 
430 Princeland Court 

·:,c<>fona;tA 91119 
phone 999.311-s491 

fax 909=371-3052 
E-Mail 

distributors@nutsvolts.com .· 

Wireless Specs 
• 900 MHz for Best 

Picture quality. 
• Monitor In Darkness 
with IR LEDs. 

• Monitor has dual 
Channel mode. 

• Battery or AC 
Operation. 

•Plug & Play 
Installation. 

• Mobile Security. 
• Condenser Mic. 
•VCR Compatible. 

V-Pack 202 
Shown with 

Optional Transmitter 
for second channel 

#VP-40 

:y· 

470 Armour Drive NE• Atlanta GA 30324 •Tech Info: 404-872-0722 •FAX 404-872-1038 ~hf;;~V:;db/i'r,,d;:%gsi::;:l::J~":d::dW';/!changewilhoutnotic• 
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by Steve Bender 

My Tube Background 
In my early youth, my first "stereo" was a record 

player with swing-out speakers of the four-inch kind. 
had saved up all of $39.95 to buy it and, a year later 
at its demise, I discovered a one-tube-per-channel 
amplifier augmenting its crystal cartridge. 

My next early-on initiation to tubes, in the early to 
mid 60s, was tinkering inside a "live" Norelco 
Continental 300 Stereo tube-type tape recorder. 
Holding the heavy metal chassis in one hand and a 
metal screw driver in the other, the resulting shock lit­
erally threw me across the room. So, I stayed away 
from tubes for about two decades following ... 

While I simply enjoyed the wonderful music com­
ing from the "family" stereo - a Magnavox console 
with 12-inch speakers on each end, four front-mount­
ed cone tweeters, and a heart that glowed orange -
its single 6EU7 and one 6BQ5 per channel provided 
less than five watts of tube power, but it was adequate 
to the task. Using several similar tubes, this rebuild 
project produced around 15 watts per channel -
more in line with today's less efficient speakers. 

During the late 70s and into the 80s, I changed 
various audio components many times. Also during 
that period, I owned maybe half a dozen broken 
Dynaco Stereo-120s, which I repaired and then sold. 
That is, except for the one used in my "backup" most­
ly Dynaco, stereo system (AF-6, PAT-5, ST-120, AR-
4x's). 

This was used both for TV sound and as a sec­
ondary stereo system. When it came to transistors, I 
always loved the Dynaco Stereo-120 for its okay sound 

and the simplicity of its 
design. Yes, folks, the mini­
malists are right, less is 
often better. Especially 
where transistors are 
concerned. 

Of all the dozens of 
transistor amps I tried 
and auditioned, I 
always went back to 
the original Dynaco 
Stereo-120. Then, 
about 12 years ago, 
I got tubed. A 
Harmon-Kardon 

1 \ Citation I, II , and 
.· """" Illx; and then an 

Acrosound 
Ultra-Linear 

_...... Stereo-120, with -----#- (EL-34s) and a PAS-3X. 
· ------- Definitively, tubes have been my main-
-- stay ever since. 

Concept, Warnings, 
and Construction Details 

The BENDER-2pp rebuild project presented here 
dismembers a Dynaco Stereo-120 transistor amplifier, 
and turns it into a Pentode-based push-pull amplifier! 
The resulting unit is sort of like the SCA-35, but due 
to improvements in both the high voltage and filament 
supplies, it probably sounds even bet­
ter. Great idea, and the resulting great 
sound from the rebuild unit is well 
worth the effort. 

The original transistor-based unit 
is mostly disassembled, and most of 
the parts are tossed. As can be seen 
from Photo 2, many of the large 
capacitors in the Dynaco Stereo-120s 
- with production running from 
1963 into the late 70s - are likely 
failing; one failure mode is when inter­
nal gas pressure builds up and the cap 
"vents" gas (or explodes) or, in anoth­
er case, it just is sprouting "goo" or 
electrolyte chemicals. The caps found 
in Dynaco Stereo-l 20s were sourced 
from the US, Japan, Scotland, and 
Great Britain. While many of these 
caps may be failing , some parts were 
of much higher quality, particularly ... 
the power transformers. 

Used as the basis for this project, 
the Stereo-120 chassis and cage provides this rebuild 
project a most professional outward appearance. The 
result is both distinctive and professional when complet­
ed; especially with those six tubes sticking their silvery 
bulbs about a half inch out of the top of the chassis. 

Also, re-using this chassis, cage, power trans­
former, power switch, and a few miscellaneous parts 

PARTl 

and hardware, saves a significant amount of money. 
Buying the chassis, transformer, and all the other 
parts retail is an option, but then the costs skyrocket. 
The existing chassis holes are re-used where possible, 
which also saves somewhat on labor, but most holes 
must be re-drilled. 

Since starting this project almost six months ago, 
I purchased about eight Stereo-120 amps, some work­
ing, some non-working. More variation was found in 
the chassis cosmetic condition. These were purchased 
at prices ranging from $25.00 to $60.00, with 
$40. 00 being about average. I did encounter people 
asking $75.00 or more, for some (claimed) working 
units which, with the exception of the power trans­
former, wasn't a necessity for this project. 

My criteria for this project was three-fold: 

1) The amp must be relatively small and light­
weight. 

2) Construction/ parts used must meet minimalist 
criteria, and not cost a fortune (recycling where possible). 

3) The sound must be excellent. 

The basic design is to usurp or recycle the output 
transformers from some unused or junker tube amp or 
receiver which had a power output in the 20 to 35 
watts per channel range. I used transformers from an 
old non-functional Pioneer tube receiver that cost me 
$18.00 earlier last year. Obviously, if you have a 
Dynaco Stereo-120 lying in the closet, the additional 
cost will be minimal. Using a Stereo-120 costing 
around $40-$50 and recycling high-voltage, late-manu-

facture capacitors 
from disposable cameras, the total project cost can be 
kept to around the $150.00 mark. Using all store­
bought, first-line parts, the cost estimate goes to more 
than double that amount. First, before I go on, I must 
warn you - the assembly and construction is some­
what difficult . 
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Chart #1 Output Tube Heater Resistances 

5CZ5 Heater "R'' When Cold 

GE Tube Sample #1 Heater Resistance: 
GE Tube Sample #2 Heater Resistance: 
GE Tube Sample #3 Heater Resistance: 
GE Tube Sample #4 Heater Resistance: 
GE Tube Sample #5 Heater Resistance: 
RCA Tube Sample #6 Heater Resistance: 

0.96 ohms 
0.96 ohms 
0.97 ohms 
0.94 ohms 
0.94 ohms 
1.15 ohms 

things in their place. Feel free to use high­
er quality caps, silver wire, etc., if it fits. I 
find that the resulting sound will be pretty 
much based on the output transformers. 
As a do-it-yourself project, if the output 
transformers are from a brand-name junker 
unit, I'd suggest that the best choice is a 
receiver or amplifier that uses similar or 
larger output tubes. The tube types to look 
for includepush-pull pairs of: 6V6, 6L6, 
6BQ5, 5881 , 7189, 7591 , or 7868s, 
among others. Average Value Total Six Samples .987 ohms 

Chart #2 Input Tube Heater Resistances 
Filament Voltages 
and Some Data 

5AN8 Heater .. R .. When Cold Engineers are people who make choic­
es from many possible solutions, and 
those choices reflect their opinions about 
what is necessary and what costs the 

GE Tube Sample #1 Heater Resistance: 
RCA Tube Sample #2 Heater Resistance: 
RCA Tube Sample #3 Heater Resistance: 
RCA Tube Sample #4 Heater Resistance: 
RCA Tube Sample #5 Heater Resistance: 
RCA Tube Sample #6 Heater Resistance: 
SYL Tube Sample #7 Heater Resistance: 
SYL Tube Sample #8 Heater Resistance: 
SYL Tube Sample #9 Heater Resistance: 
SYL Tube Sample # 10 Heater Resistance: 
SYL Tube Sample #11 Heater Resistance: 
SYL Tube Sample # 12 Heater Resistance: 

Average Value Total 12 Samples 

1.08 ohms 
1.22 ohms 
1.25 ohms 
1.22 ohms 
1.21 ohms 
1.26 ohms 
1.08 ohms 
1.12 ohms 
1.05 ohms 
1.16 ohms 
1.13 ohms 
1.15 ohms 

1.16ohms 

least. One engineering axiom that cannot 
be avoided is that high-power tubes have a 
high quiescent heat output, resulting both 
from heater currents and plate dissipations 
(much unlike transistors, unless they are 
running full Class A). 

Measurements taken with Fluke 79 Meter Lo-Ohms scale 
using the "CAL" function. lead resistance canceled. 

So, for tubes, thermal considerations 
are quite important. The rebuild amplifier, 
as it is described herein, incorporates 
three small, low-voltage fans in an attempt 
to dissipate those many BTUs (British 
Thermal Units). Fans make noise but, if 
properly working, properly secured, and 
used, their intrusion into the acoustic envi­
ronment is minimal. 

To begin with, more than 30 new holes must be 
drilled into the HEAVY STEEL CHASSIS. Next, the 
voltages present in this project can KILL! The 
Cap Bank stores in excess of 50 Joules of energy, 
which can melt a screwdriver or kill most mammals. 
Proper adherence to precise construction techniques 
and testing procedures is mandated. If another amplifi­
er is used as the basis for the project - which isn't 
recommended - its chassis still must be made of steel 
(The Harmon Kardon Citation 12 comes to mind as a 
possibility) for various reasons that will be explained 
later. Again, placement of parts is often critical, toler­
ances are small or zero in most cases. 

I should note at this point that the internal height 
of the Dynaco Stereo-120 chassis is just under 3.6 '', so 
any transformers which are more than 3.5 inches in 
height won't fit, unless the cage is cut to allow it to stick 
out the top. Any output transformer of 3 .625" wide x 
2.5" deep x 3.5" tall, or smaller, should fit (but part of 
the edge of the steel cage will need to be altered for 
transformers which are more than 3-1/8" wide). (An 
alternate pair of store-bought output transformers will 
be discussed in Part II which are 3.75" wide. These will 
need further changes and accommodation.) 

What goes into this project is quite constrained by 
the limited floor space inside the original Stereo-120 
chassis, which provides a usable floor area of 11-3/ 4" 
x 9". As this is rather small by "tube" standards, it's 
pretty tight in there. If a Oynaco Stereo-120 isn't 
available, a suitable 12" x 8" x 2" steel chassis, bot­
tom plate, and vented cage is available for about 
$75.00, as cited in the alternate parts list. That chas­
sis option provides even less floor space, but offers a 
five inch above chassis height capable of accommodat­
ing larger transformers, as well as a sub-chassis space 
for mounting parts, so it could be a working solution. 

The resulting unit would be about eight inches 
tall, while the Dynaco chassis is just under four inches 
tall (not counting the rubber feet). Use of a store­
bought chassis would mean also locating a suitable 
power transformer. In itself, that probably would cost 
nearly as much as the chassis/ cage assembly. 

As can be seen in the various photos, all circuitry 
is fashioned using point-to-point soldering techniques. 
Beyond that, the physical construction uses old-fash­
ioned prepunched insulating perfboard to help keep 

Since the original Oynaco amplifier contained no 
tubes, the power transformer has no filament wind­
ings; as our rebuild project uses tubes, we must pro­
vide for our heater elements. The heater voltages pro­
vided must be close to the nominal rating for the tube, 
or the operating points will be off, which changes the 
sound. 

Heater voltages should never be higher than the 
rated amount, as that can shorten tube life consider­
ably. Slightly lowered heater voltages (like minus 2% or 
minus 3%) should increase tube life appreciably, with­
out affecting either the sound or operating points. 

Some "weird" choices 
have been made for this 
project; the first deviation 
is the use of tubes not hav­
ing 6.3-volt heater fila­
ments . Early on, lead-acid 
type storage batteries aver­
aged in at that voltage. So, 
for many reasons, heater 
filaments mostly became 
6 .3 volts. That was over 
75 years ago, and a pro­
ject built today should have 
no such limitations. 

For the filaments, either 
AC (Alternating Current) or 
DC (Direct Current) can be 
used. DC current is better. 
The DC version would likely 
include the design of a lin­
ear power supply (LPS), 
consisting of: a high amper­
age transformer; bridge rec­
tifier, large size filter caps; 
zener diodes, transistors, or 
an IC regulator for current regulation. 

Such an LPS supply could be tuned to whatever 
voltage or voltages you wanted, which could allow 
using any tube heater voltages you could want. 
However, the lack of physical space for an additional 
large transformer, and large value filter caps, etc., is a 
problem. 

Eventually, thoughts run to a complicated power 
supply circuit, using multiple transistors for a capaci-

tance multiplier, and then a feedback circuit, an IC reg­
ulator, a pass transistor, etc. It gets to be a headache. 
It could become a bit of a squeeze to get it in, and 
maybe, a design nightmare. 

In addition, this circuit has to be reliable running 
in a hot amplifier. Variations and problems in mount­
ing an IC, and/ or pass transistors to a heatsink, or to 
the chassis, means it could be a lot of design work and 
still blow itself up. In the end, such a linear supply 
might not fit in the available space. Also, taking into 
account line voltage changes and device temperature 
variations, unless a feedback regulated circuit is 
designed, it still would be messy, problematic, and 
possibly unstable, resulting in wide variations in ampli­
fier performance. 

The solution was simple - a switching power 
supply (SPS) as used in most computers. An SPS is 
easy to implement and needs few, if any, external 
parts. It is reliable, produces almost no heat, and the 
most modem designs are stable for line voltages vary­
ing over the range of 90-220 volts. These are pure 
DC and, best of all, they are small, lightweight, and 
already built! 

The only drawback: they emit RF! interference 
and so this small SPS must be suitably shielded, which 
means a steel chassis, surrounded by metal on all 
sides. Finding suitable SPS units that fit the available 
space inside the Oynaco Stereo-120 chassis is not 
easy, but several choices are available. 

When choosing an SPS, one must take into 
account both the output voltages and the current 
capacity. Some SPS units have a single output voltage. 
Others have two or more. The design of the typical 
SPS supply is for higher current from the +5-volt line 
and lessor current from the 12-volt line, the -12-volt 
line, etc. To avoid the SPS from behaving erratically, 
the load must be present and balanced relative to each 
output line's limits. The original amp design had a 
load that was the exact reverse of the typical SPS load 
situation: loading the five-volt line lightly and the 12-
volt line more heavily. That lead to a re-evaluation and 
change in the tubes used in this project. 

The actual measured voltages under load tell the 
story of how the SPS is performing. Under the load 
used, the outputs of the supply should stay within one or 
two percent of the nominal voltage (which is the voltage 
when loaded with rated load - as all SPS must be tested 

under load). The nominal heater load of the SANS and 
SCZS tubes is 4. 7 volts @ 600 mA each. I ran some 
tests on each of these tubes when "cold" (an out-of-the­
circuit condition), as shown in Charts 1 and 2. 

Problems, Problems, 
and More Problems 

Problem #1. Smaller SPS supplies are designed 
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for a constant load. That means under start-up condi­
tions, the load seen cannot exceed the nominal load 
by more than 50%. While the nominally 4 . 7 volt/600 
rnA filaments have an effective resistance of 7.83 
ohms when operating (as can be seen from the 
graph), when "cold" they can be as low as 0.94 ohms. 
This represents a variation of cold to hot exceeding 
800% (actually 8 .3 : 1) during the first 15 seconds or 
so, while the heaters heat up. 

and expensive) or make use of a DC-to­
DC converter, which would take the five 
volts and convert it to nine volts or 12 
volts (but these are expensive, too). 

A few SPS units found that meet the 
physical criteria for our Dynaco chassis 
also meet the basic current draw for our 
five-volt tubes. As the load presented by 
the input tubes would load the five-volt 
line at 1.8 amps (per channel), we need­
ed either two SPS units of about 2-amp 
capability, or one that could handle 3 .6 
amps without problems, with the output 
voltage within one percent of their nomi­
nal values, and DC ripple that was still 
negligible. 

in the range of 1.8 amps. On the prototype, the 
heater voltages stabilized at around 4 .60 volts. 

Alternative Filament Supplies 

As it turns out, several choices of switching power 
supplies are available to meet the power and size 
requirements to fit the available space in our Dynaco 
chassis. Switching power supplies .having nominal rat­
ings from 25 watts to 40 watts are the available range 
of the tube heater variations. A 3 .5-ohm thermistor in 
series with the set of three paralleled tube heaters, 
presents a load of 3.85 ohms to the SPS when the fil­
aments are cold (that's 1.3 amps). When the thermis­
tor heats up, it takes itself partially out of the circuit, 
reducing the voltage to around 4 .6 volts at the tubes, 

which is within two percent of the 
nominal 4 .7-volt heater rating. This 
was used to produce a workable, 
reproducible, and reliable solution. 

Even if the nominal value of the heater resistance 
is acceptable when hot, it is nearly a short circuit 
when cold. When you parallel two, three, or six of 
such tube filaments as required by the circuit, you get 
some very low-resistance values, making it literally 
impossible to drive with an SPS supply. 

l 
: ! 

After 30 seconds, the three paral­
leled heaters have approached their 
nominal resistance, and their load is 
about 2.6 ohms and the current is 
about 1.8 amps. Since the resistance 
value of the thermistor varies with its 
current and temperature, it is effective­
ly in the circuit at room temperature, 
later dropping down to - .50 volts 
(about .3 ohms) when it warms up 
(from several manufacturers). Using 
two SCZ5s and a 5AN8 per channel, 
one workable example is Phihong's 
PSA-25-105; with dimensions of 4" x 
3" x 1.3", it is a single output, 25 watt 
model giving five volts at five amps, L-----------------------------------------------------.J 

One amplifier channel represents a SANS and a 
pair of SCZSs with the three filaments in parallel. 
Now, ignoring cable resistance and socket contact 
resistances, this would present a nominal value of 
0.35 ohm load to the SPS upon start-up. This repre­
sents 0/ = I*R or 5.1 =I* 0.35) or 14.7 amps of 
start-up current, while the nominal operating current is 
1.8 amps. That means an unreliable start-up situation. 
Sum both channels together and it gets even worse: a 
start-up current of 29.5 amps. 

The problem is the SPS protection circuit. All 
SPS designs incorporate a Crowbar Circuit that reacts 
to a shorted output line. The results of resistance tests 
pretty much ruled out using multiple five-volt tubes 
with an SPS, unless they were used in multiples of 
four, or maybe series connected, but our resistances 
varied and series connection would only work if the 
output voltage was 15 volts, and that would divide up 

Problem #2. Some physically small 25/ 30/ 40 
watt SPS supplies that were located might work under 
normal load conditions, but start-up currents made for 
an unstable problem. The dual voltage supplies could 
produce more output from the five-volt line than their 
rated current, as long as the second output line was 
lightly loaded or unloaded. This sharing is not a prob­
lem; as long as the output voltage remains within, say, 
two percent of the nominal. 

The second consideration was the temperature of 
the SPS heatsink and the small transformer in the cir­
cuit. If they remained close to room temperature, or 
below 50 degrees Celsius, no problems or failures 
would be expected. Forced air cooling (a fan) helps in 
this area. 

In reality, SPS supplies are most efficient when 
loaded/ used near their maximum output capabilities, 
where fan cooling can extend the range. More serious 

was the turn-on problem. This was 

Chart #3 Thermistor Temperature over Time 
solved rather ingeniously, using a 
negative temperature coefficient 
thermistor, which operates in the 
almost opposite way. Time = 0 seconds = Pwr On 

Time = 11 seconds 

Time = 1 minute 

Time = 30 minutes 

Temperature = 27.3 degrees C 

Temperature = 53.0 degrees C 

Temperature = 67.0 degrees C 

Temperature = 73.9 degrees C 

In-circuit temperature measure­
ments (in degrees Celsius) of the 
thermistor can be seen in Chart 3. 
During the tube warm-up time -
the first 11 seconds - the thermis­
tor increases from room tempera­
ture to 53 degrees centigrade. It 
approached its maximum of 76.5 
degrees Celsius after two hours -
about one-half of the 150 degree 

Time = 120 minutes Temperature = 76.5 degrees C 

Above Using Fluke Model 52 Digital Temperature Meter 

unevenly, as the resistances were not the same, even 
though the theoretical operating currents were the 
same. 

We could use the five-volt line, which is the prima­
ry reference and even leave the 12-volt line unused (on 
those SPS that have a 12-volt line). The 12-volt line 
could readily be used for the small fans to be placed in 
the chassis, which was an advantage, as more fans are 
designed for 12 volts than for five volts. 

Using a five-volt only SPS supply, one would have 
to use either five-volt fans (which are hard to locate 

Celsius-rated maximum for this 
type of component. 

Upon turn-off, the thermistor dropped back to 
near room temperature within about two minutes. The 
other added benefit here, is this provides a "soft" start­
up and a lack of "flash" for thermally volatile heater 
elements, insuring prolonged tube heater life. 

Within 30 seconds of turn-on, when the combined 
three tube heaters resistance has risen to the nominal 
2.6 ohms, the thermistor has increased its temperature 
to over 60 degrees Celsius, and its resistance dropped 
to under 0 .3 ohms (- 0 .5 volt drop) when conducting 

costing $32.60 (quantity one). One of these would 
work fine for all of our heater filaments . 

Another possibility is Phihong's multiple output 
unit model PSA-25-301. This SPS gives 5 volts @ 2 
amps, 12 volts @ 1.0 amp and -12 volts @ 0.3 amp. 
I'm sure that using either pair of these would work, as 
it also provides for the 12-volt fans without additional 
problems. The presence of the -12 volt line might also 
be of benefit, to supply the appropriate bias voltage, 
without needing to make the separate Minus Bias 
Supply. These SPS also cost: $32.60 each, and two 
would be required. 

Two other possibilities from Cose! are one each of 
their LCAlSS-5 for 5 volts/ 3 amps, and a LCAlSS-
12 12 volts/ 0 .9 amp for powering the fans . They are 
rated at only 15 watts each, cost $30.39 each, but 
could be used - considering the fan cooling factor -
as we really do need 5 volts at 3.6 amps. 

Another PS from Condor DC Power Supplies is 
their Model GPC4 l-5 - a single output five volt/unit 
rated at 40 watts (SV / 8A), measuring a compact 4" x 
2" x 1.46", costing $50.00. Condor also has a DC­
DC converter, model ZS-30512, that takes five volts 
and gives out 12 volts at .25 amp, which should be 
enough to power three small fans . That DC-DC con­
verter costs $23.85. 

Initially, testing of a single channel prototype 
amplifier was performed using a 30-watt SPS on the 
filaments. The voltages remained stable without mea­
surable change for several hours at a time. The mea­
sured filament voltage did not change (at all) while 
varying the applied line voltage from 123.6 volts down 
to under 65 volts. Residual AC ripple was well under 
100 mV on the tube filament pins. Using a variac, 
once the AC line was cranked up beyond 90 volts and 
the SPS was operating, the AC Line could then be 
lowered down to 59 volts before a change in the 
heater output voltages was detected. At a 56-volt AC 
line, the heaters dropped down to 4 .50 volts, the -5 
percent point. At 54.4 volts, the heaters went down to 
4 .40 volts (-6 percent) and, at 52.2 volts it became 4 
volts (-10 percent). Try that test with any transformer 
or linear regulated supply. It would probably have 
dropped down to somewhere around 2.5 volts under 
those voltage conditions. 
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Choosing Tube Sets 

The aforementioned 5CZ5 
Pentode has a 12-watt rated 
maximum plate dissipation, 
and it is readily available (at 
least in the near term), priced 
around $5-$8 apiece. Two 
possible alternates (but not pin­
for-pin substitutes) are, the 
10BQ5 and 10CW5 (using 
10.6 volt filaments) . 

In that case, the bias lev­
els, pin connections, and the 
filament power supplies would 
all have to be changed. It's 
quite probable that most multi­
ple 5V / 12V output SPS units 
(like Phihong's PSA-25-301), 
could readily be adapted to 
these alternate tube sets. 

A 5AN8/ 10BQ5 system 
would require 5 volts @ 0 .6 
amp, and 10.6 volts @ 0.9 
amp per channel - well within 
the PSA-25-301 's ratings. The 
12-volt line voltage could be 
dropped using an NPC thermistor and maybe, if need­
ed, a series 1N4005 diode in series with each tube 
heater. 

I'm sure that using either a pair of these SPS 
would work, and it also provides for the 12-volt fans 
without additional problems. On that particular SPS, 
the -12 volt line might be able to supply the appropri­
ate bias, without needing to make the separate minus 
bias supply, as the bias voltage on the 10BQ5 is less 
negative than either the 5CZ5 or 10CW5 tubes. 

The other noted possible alternative is the 
10CW5; it has a lessor maximum plate voltage rating, 
which isn't a problem in this circuit or instance. 
Getting vastly different, 8BQ5s can probably be adapt­
ed to this design, if the SPS used can provide the 
proper filament voltage and current. But, again, such a 
substitution is only a possible option, left to the builder 
to make it work; configurations using the 10CW5, 
10BQ5, and SBQ5 were not actually tested in this 
case. 

Details on the Amp's Power Supply 

The original Dynaco Stereo-120's power trans­
former was a superb unit, but its single 70 VAC sec­
ondary voltage (when converted to DC) was around 99 
volts; too low for powering tube circuitry, even using a 
voltage doubler. Using a voltage tripler, it would per­
haps still err a bit on the low side, for even a low 
power tube amp. So, the solution was to rewire the 
primary windings, which consisted of two separate 
120-volt windings tied together for 

Okay, the point of that story is that the pov.ler 
transformer never got hot, even under that type of 
extended punishment. So, this particular transformer 
was probably rated for 600 watts. That translates to 
mean it will stay cool and reliable, yet functional for 
the task at hand. 

Since the BENDER-2pp re-design uses the SPS 
circuit to power the heaters, the Dynaco transformer 
need only supply the current to charge the high volt­
age caps. They, in turn, supply the needed maximum 
of around 200 mA per channel at 270 volts nominal. 
This translates to about 50 watts per channel, or 100 
watts maximum (half that on average). So even with 
the primary windings "split" as used in this "unusual" 
way, the transformer is still likely good for close to 
200 watts, so, it is actually being de-rated again, by 
about 50 percent, in this re-design. 

Fuses, Fuses, Everywhere, 
and Why We Have Fuses 

The number of fuses present in this rebuild will 
vary. Some of the mentioned SPS units have their 
own fuse, other units lack them. The primary line fuse 
and the in-line fuses on the transformer's.high-voltage 
line means a minimum of three fuses present in this 
design. Various fuses are designed to blow under dif­
ferent conditions since specific fuses are designed for 
different overloads. 

In the primary AC input circuit, we need a 3AB 
ceramic slow-blow or 3AG glass slow-blow fuse . Since 

mentioned. 

I choose a 500 mA fast­
blow fuse in each channel, in 
series with the output trans­
former and the output tubes, in 
the high-voltage line. This is 
type 3AG fast-blow, or an SAG 
fast-acting "instrumentation" 
fuse. While this value is more 
than triple the nominal current 
flow in this circuit, some may 
feel that this value is too high, 
and provides no useful protec­
tion at all. 

Well, that value was chosen 
for several reasons; below 500 
mA, the fuses start to increas­
ingly intrude into the circuit 
with higher resistances, which 
can vary as they become ther­
mally fatigued . Low value fuses 
become thermally fatigued easi­
ly, and they blow too often. 
Fuses blow and fail for several 
reasons: over current, voltage 
stress, thermal fatigue, repeti­
tive use, physical shock, and a 
combination of all five factors 

I'd like to think a fuse would blow only in the 
extreme case. If a tube shorts, or the bias changes 
drastically, and suddenly one amp of current starts to 
flow in the high-voltage circuit; yes, that fuse will blow. 
In the case of the 3AG or SAG fast-blow, in five sec­
onds or less - probably less. My criteria is, under 
other than catastrophic failure-conditions, even tubes 
running at 300% of expected current (and possibly 
glowing red), I'd want that fuse to hold (but then the 
cathode resistor might fail/open). If the user wants to 
use a fuse rated at 250 mA (1/4 amp) here, that pro­
vides more protection, but it might fail under normal 
use conditions, which is annoying, problematic, and 
for the user, disconcerting (and the music stops, too). 
See Chart 4. 

The Primary High-Voltage 
Power Supply 

The new configuration places one primary pair as 
the secondary into a conventional full-wave voltage 
doubler using a pair of lA/600 volt diodes. Fast 
recovery diodes are preferred, but I used 1N4006s 
without any problems. 

As seen in the photos, the high-voltage supply is 
assembled on a perfboard assembly using two 4 70 
uF / 250 volt electrolytic caps on top, and 1N4006 or 
1N4937 (fast recovery) diodes along with some 300K 
ohm, one-watt or two-watt bleeder resistors on the 
bottom. This produces a no-load voltage of 344 volts 

across both primary supply capaci­
120 volts (parallel @ 3 amps) or in 
series (230 volts @ 1.5 amps) into 
isolation mode where it operates as 
an isolation transformer. 

Chart #4 Fuses Response to Overload vs. Time 
tors with no tubes or load on that 
circuit. With the normal set of 
tubes plugged in, circuit capacitor 
voltages never reached higher lev­
els than 334 volts, and this is 
resistively dropped using two 150-
ohm/ 15-watt chassis mount series 
resistors and the 2-watV300K 
bleeder resistors, for a B+ of 
around 300 volts, using a normal 
complement of tubes. 

FUSE TYPE 100% 110% 135% 200% Rated 
Current As quality transformers have at 

least 1,500 volts of isolation between 
windings (I tested it at over 2,000 
megohms), using a transformer in 
this manner is perfectly acceptable, 
providing it does not overheat. 

3AB Ceramic Slow-Blow lnde 4 hr. min 1 hr. max 5 sec. minimum 
3AG Glass Slow-Blow lnde 4 hr. min 1 hr. max 5 sec. minimum 
3AG Glass Fast-Blow lndef 4 hr. min 1 hr. max 5 sec. maximum 
SAG Normal-Blow In def 4 hr. min 1 hr. max 10 sec. maximum 
SAG Fast-Acting 4 hr. min -N.R.- -N.R.- 5 sec. maximum 

The original Dynaco amp origi­
nally pulled over 400 watts from the 
original configuration of paralleled 

N.R. - Not Rated. 

dual primaries. Indications are that the transformer used 
was quite conservatively oversized to begin with. Suffice 
it to say, that transformer almost never gets hot under 
working conditions. An interesting experience was 
when I was testing another prototype, also based on a 
Dynaco Stereo-120. Following a one-third power FTC 
pre-test, followed by the full output power, the chassis 
became quite hot. In fact, three of the four rubber feet 
melted, but the power transformer remained cool. 

the actual power consumption is constant at around 
75 watts (- .625 amp), the value for the primary fuse 
could be set at 1.0 or 1.5 amps, but I suspect that the 
combined SPS and power transformer high voltage 
surge would likely blow such a fuse after a while. 
Therefore, a better value would be 2.0 amps in that 
part of the circuit. So, in all probability, it would be 
best to replace the original Dynaco 3 .0-amp slo-blow 
fuse with a fast blow 2 .0-amp unit. 

The chassis mounted resistors 
can be seen on the heatsink 

assembly in one of the photos. The 150-ohm resistors 
go between the primary caps of the voltage doubler 
and the CAP Bank, which will be discussed in Part 2 . 

Also in Part 2, I will provide the complete unit 
schematics, CAP bank details, some tube and design 
variations, functional and distortion tests, and tests 
comparing use of the Pioneer "junker" output trans­
formers against the store-bought Hammond Model 
1620s (with and without using the ultra linear taps). NV 
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WHITE-STAR ELECTRONICS 
TEL: 405-631-5153 FAX:_405-631-4788 

CONVERTERS: ............................................... 20 50 
39 
69 
39 
32 
30 

100+ 
35 
65 
35 
29 
27 

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 50 

4.50 
4.50 
7.00 
4.50 
7.00 
4.50 
6.50 
7.00 

100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 
6.25 
6.50 

Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta: 075/175/475 ... .4.95 
8600: On screen display ............... 7.50 
Pioneer: BR 81, 82 ...................... .4.95 
Panasonic: Call for model# ......... 7.50 
Zenith: All ........... ........................ .4.95 
Tocom: 5503-VIP, 5503-A ........... 7.00 
Universal: 4 in 1 RIM ................... 7 .50 

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-10,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. 

Write In 203 on Reader Service Card. 

Connects to telephone wall jack. 
Disables all phones on the line ~ 
attempting to either: dial a number 
that has been stored in memory 
"Block Group• mode or, dial a 
number that has not been stored In 
memory "Allow Group• mode. Use 
touch-tone phone to enter 
telephone numbers (or prefix) Into 
non-volatile memory, and choose 
mode. Program or disable from any 
phone on the line using your 
private 4-diglt password. $35.00 

Give your home-brewed PC/Mac 
programs a link to the outside world! 
12 VO pins can be configured 
Individually for Input or output Turn 
on/off relays, tr1acs, etc. Respond to 
button presses, switch changes, 
4x4 matrix decoding with auto­
debounce. Stack up to 16 units on 
the same serial port for a total of 192 

Connects between a telephone wall 
jack and an RS-232 serial port 
Decodes the caller ID data sent over 
the phone line and sends It to your 
PC/Mac in a pre-formatted ASCII 
character string. Create your own 
program to log the name, number, 
date, and time of all Incoming calls. 
Block out unwanted callers to your 
BBS/modem. $34.50 

Learns and records 
patterns emitted by standard 
Infrared remote controls used by 
TVs, VCRs, Stereos, etc. Lets you 
control all your electronic projects 
with your 1V remote. Seven 
Individual VO pins can be assigned 
to any button on your remote, and 
can be configured for either 
ioggle" or 'momentary• action. 
Re-program over and over for use 
with different remote transmitters or 
configurations. $32.00 

Reads frequency from 1 Hz to 
50MHz and displays up to 7 digits 
on a 16x1 character LCD display. 
Auto-range feature provides 
floating decimal point and 
automatic placement of suffix (Hz, 
KHz, or MHZ). Mlcrocontroller 
based; allows for highly stable 
readout and very small parts coun~ 
boardonly2"x3"blg. $48.50 

Keep track of all numbers dialed or 
entered from any phone on ybur 
line. Connects to your telephone 
wall jack. Decodes all 16 touch· 
tones and displays them on a 
16-character LCD display. Holds 
the last 240 digits in a non-volatile 
memory. Scroll through and view all 
telephone numbers dialed, credit 
card numbers entered, etc. Can 
also be connected directly to radio 
receiver's speaker jack. $54.50 1/0 points. $32.00 
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116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-8384827 
NC • WINSTON-SALEM • Computer Show. 
Lawrence Joel Veterans Memorial. 9:30am4pm. 
MarketPro 20Hl25-2229 
NJ • SECAUCUS • Computer Show. Meadowlands 
Expo. Center. 9:30am4pm. MarketPro 201-825-2229 
TN • NASHVILLE • Computer Fair. State Fair· _ 
grounds. Sat: 10am-5pm, Sun: 10am-3pm. Trade 
Show Productions 937-263-3378 

•*B-BiirB•l@Sflll 
er · SO<rllflNGTON • Electronic Flea Market. 
Southington High School. 9am·lpm Chet 
860-628-9346 
NC· RALEIGH· NCARS 25th Hamfest S Computer 
Fair. Jim Graham Bldg., NCS Fairgrounds. 8am4pm. 
Ronnie Reams 919-217-0263 
NY • ROCHESTER • Computer Show. The Dome 
Center. 9:30am4pm. MarketPro 201-825-2229 
OH • CIRCLEVlll.E • Hamfest/Computer Show. 
Pickaway Co. Fairgrounds Coliseum. Roy Ulko 
614-477-8310 
PA • BLOOMSB<IRG • ARRL Hamfest. Dave Schack 
717-752-6851 
WI • MADISON • Swapfest. Dan Co. Expo Center 
Exhibition Hall. MARA 608-245-8890 

._ttRllil7imBiJ.11wlllf' 
IL • QUAD CrrY· Computer Show. QCCA Expo 
Center. Blue Star Productions 612-788-1901 

lllftf~t1~~&·tt-f&&~ 
CANADA· ONTARIO • PICKERING· Hamfest. Ian 
Smith 9054274873 
CA· SANTEE ·ARC of El Cajon Ham, Computer S 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
MO • JOPLIN • ARRL Hamfest. Joplin ARC. Andy 
Gabbert 417-673-8371 
NH • NASHUA • Electronic Fleamart. Res. Ctr. 
Church. 617-923-2665 

m::t1~um1•t-~f¥1••-
KY • LOUISVlll.E • Computer Fair. KY Fair S Expo 
Center. Sat: 10am-5pm, Sun: 10am-3pm. Trade 
Show Productions 937-263-3378 
NY • STONY BROOK • Computer Show. SUNY 
Stony Brook. 9:30am4pm. MarketPro 201-825-2229 

a1?P'f?N1~'1ifllif£i.~i11£1&1 
er · HARTFORD • Robotics Contest. Trinity College. 
Jake Mendelssohn 86().233-2379 
DE • NEW CASTLE· State Convention. Hal Franu 
6104854844 
MA • CAMBRIDGE • Hamfest. MIT RS S Harvard 
Wireless Club. Nick Alternburnd 617-253-3776 

9,dl'll_.....,.litl• 
AR • UT1l.E ROCK • ARRL Hamfest. Jim Blackmon 
501-246-7833 
NE • SOOTH SIOUX CITY • Iowa State Convention. 
Mike Nickolaus 402494-6070 

-~;:--~• 
MN • ST. PAUL • Computer Show. State Fair 
Grounds. Blue Star Productions 612-788-1901 

f1Ell!&~---~lpvjl41 
CO • DENVER • Metro Computer Show S Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303444-2664 
NJ • BELVIDERE • ARRL Hamfest. Charlie Kosman 
908-7884080 
OR • ROSEB<IRG • ARRL Hamfest. Ed Pahl 
541-673-1310 

llif'"dilil'El&drdiV&lllfi&B 
FL. SARASOTA. Computer Show. Municipal 
Auditorium. Frank Cox 941-954-0202 
NC • CHARLOTTE • Computer Show. Charlotte 
Merchandise Mart. 9:30am4pm. MarketPro 
201-825-2229 
NY • WHITE PLAINS • Computer Show. Westchester 
Co. Center. 9:30am4pm. MarketPro 201-825-2229 

1m1t-mlilllltfllll 
IL • ARTIIUR • ARRL Hamfest. Moultrie ARK. Ralph 
Zancha 217-873-5287 
IL· GLEN ELLYN • Computer Show S Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 
NY • POUGHKEEPSIE • ARRL Hamfest. Mt. Beacon 
ARC. Ken Akasofu 914485-9617 
OH. ATHENS· ARRL Hamfest. Athens Co. ARA. 
John Cornwell 614-593-6474 

MAY 1997 
I 

PAlll•fllfnfinllfA&11•1 
WI • WAUSAU ·Computer Show. Wausau/Marathon 
Co. Park. Blue Star Productions 612-788-1901 

•l:llP:JBIBIATAllmf•liilll 
IN. INDIANAPOLIS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 

317-299-8827 

-f1%1ii~il51ttlllf.;-· 
CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
NY • YONKERS • Electronic Flea Market. Lincoln 
High School. Otto 914-969-1053 mlftlBMI__,,..__ 
IA· DES MOINES· Computer Show. State 
Fairgrounds. Blue Star Productions 612-788-1901 _._ ......... 
GA· KENNESAW· Computer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-8384827 
NY· STONY BROOK • Computer Show. SUNY 
Stony Brook. 9:30am4pm. MarketPro 201-825-2229. 

lllJllJlltUmllmBlllBf?AJJ 
NY· BUFFALO· Computer Show. Hamburg 
Fairgrounds. 9:30am4pm. MarketPro 201-825-2229. 
i!<'!WV'·1t\\~~11m"=t!Ji!i%'.©Th?<~TIIJl iil1t'1<· p4(&- jp.w.Jg/~!W?Jwi%t9¥p£w 
NY· ROCHESTER· Computer Show. The Dome 
Center. 9:30am4pm. MarketPro 201-825-2229. 

-~~--IN • ll'IDIANAPOLIS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St . 
317-299-8827 

llllllilE¥181mllllBllJlll 
NY • WHITE PLAINS • Computer Show. Westchester 
Co. Center. 9:30am4pm. MarketPro 201-825-2229. 

•11s•JJ#V..,.IBIRllJl!ll 
IL • GLEN ELLYl"I • Computer Show S Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. S College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 

•l.&~llttir~'"'·~"'r""·*·"''\"'1t1""0wm""miW'•E• 
NJ • PARSIPPANY • Computer Show. Parsippany 
Hilton. 9:30am4pm. MarketPro 201-825-2229. 

BllllllUAtlii~ii~fi&--
NY • ROCHESTER • Atlantic Conv. Harold 
716424-7184 

•••tt••·~jf~1 
CO • DENVER • Metro Computer Show S Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303444-2664 
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CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 

llf~I~~,._ 
GA· KENNESAW· Computer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-8384827 

- ll IN • INDIANAPOLIS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
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CO • DENVER • Metro Computer Show S Swap 
Meet. 2950 W. 72nd Ave., Westminster. Reputable 
Systems 303444-2664 

····-~~-•11•• IL. GLEN ELLYl"I. Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. S College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 

JULY 1997 
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GA. KENNESAW· Computer Show. 1-75 to Exit 
116 (Barrett Pkwy) W. 1.5 mi., right on Cobb Pkwy. 
1/4 mi., show on right. GA Mountain Productions 
706-8384827 

···~lf-11£-• NH • NASHUA • Electronic F1eamart. Res. Ctr. 
Church. 617-923-2665 
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IN • INDIANAPOLIS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
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IL • GLEN El.LYl"I • Computer Show S Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. S College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 
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Does ... 1. All MOTOROLA'S (including 951 C & Elite)! 
2. NEC's P1, P2, P4, P6, P71 3. AUDIOVOX (includes 
new 800)! 4 . • GE-ERICSSON (includes new version)! 
5. MITSUBISHllDIAMONDTEL! 6. SONY (H333) AND 
1. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY. 

ER.TOI>A.Y 

ABOUT US 
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 .• ) 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 product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. All products are sold for 
EDUCATIONAL PURPOSES ONLY. VISIT us ON THE WEB http: I /www. cell tee. com NO GEORGIA SALES .. 

CALL US TODAY AT 770.973.8474ore-mail ctg@mindspring.com 
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HOW PLACE 
1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand­
written copy. Calculate the number of words and multiply it by the appropri­
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 

TEPER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 

P OTOS, RAWINGS, BOXES 
A photo or drawing may be run at the top of your classified ad for an addi­
tional $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 

AD 
art, or $8.00 for halftone of photographs. To BOX your ad, include an addi­
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the closing date (5:00pm on the 
10th) at 909-371-3052 using MasterCard or Visa. Include credit card expira­
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi­
cation of faxed-in ads, please call 909-371-8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (10th of the month) will 
appear in the following month's issue. Ads postmarked through the 10th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 10th. Cancellations and changes must be 
submitted in writing. 

IMPORTANT INFORMA'. ION 
All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. 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 60¢ rate only through their sub­
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 
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Earth Computer Technologies ............ 91 Micro-Tech Labs Inc ........................... 50 
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Electronix Express ........................... 101 MWK Industries ................................... 9 
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EPS .................................................... 71 Novaplex ........................................... 118 
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Graymark ........................................... 12 ParaMax, Inc .................................... 103 
Greenleaf Electronics ......................... 61 Phelps Instruments ............................ 46 
Halted Specialties Co ........................... 3 Pioneer Hill Software ....................... 104 
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h ce lo - t p I Is ori cc 
Only Novaplex Brings You So Many Great Low-Cost Converters 

Centurion 
Centurion 

NOVAVISION 
Watch one channel 
and record another 
any 
quantity 

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

The New Centurion converter offers a number of powerful feotures: 

porental control favorite channel memory 
switched AC ouriet batteries included 
sleep timer jumper cable included 
remote control included illustrated user manual 
auto/manual fine-lune LED display 

place your orders saon-;lemond for the Centurion is high! 

Introductory Offer! For a limited 
time on~, I 0-lot price is only: 

Quality SA-Compatible Remotes 

SRC 8600A SRC 475A (w/volume) SRC 175A SRC075A 
Operates 8600 on- Operates 8540 & 8590 Operates 850(Hl590 Operates all beige 
screen programming series volume-control series non-volume 8500 series converters 
converters converters converters 

$6.25 $6.25 $5.75 $5.75 

Also ovoiloble: 
Tocom, Hamlin, 
P-ioneer, and 
Panasonic com­
patibles; all 
prices quoted in 
this ad ore: 

10-lot 
prices 

"terns 
. 

k! 
Jerrold- & SA-compatible topcoses with lenses from $3.25 
Torx Bits & Drivers (all brands) from 3.95 
Capacitors (every voltage) at l 000-lot prices from .06 

Feature o the Month 
MOTOROLA 68H705C8P MICRO 

B OW OUT! 
each 
minimum order 100 lot 

Panasonic TZPC 145 Converter 
SA 8511-300 Converter 
Units sold with wireless remote control & botteries 
Features include: parental control (Panasonic onM, last Panasonk TZPC 145 $ 65 
channel recall, favorite channel memory, ~eep timer, dialllel 2 or 3; 1 Cl-lot prices 
channel 2 or 3 available. 
In quantities of lO or more, $65 SA8511 dtanael 3 8-lot: $ 65 

Also: Panasonic T1 -PC 17 5 Series Converter w /volume. 
Topcoses for Panasonic, SA and Jerrold (all modeb) also 
available. Coll for pricing and availability. 

Full Line of Jerrold-Compatibles 

PIRC 82A JRC 450A JRC 550A (w/volume) ZRC 3 (Zenith) 
Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
8200 series converters 4 50 series converters DON 5&7, Starcom VI, PM, PZ, ST series 

& DL 4 series converters 
$6.25 $5.75 $5.75 $6.00 

uantity dis 
Kester Solder 44 Coresize from $8.45/roll 
Jumper cables (1, 3 & 6 ft.) from .60 
Jerrold- & SA-compatible bezels & lenses from .95 

_ Call Toll-Free Bam-Gpm PST 0 -644-6682 
~~c=i~ Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 llliilll ·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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Capture th 
k 

Scout ® Reaction Tune ® 
brings you all the action. Whether it is police, fire, com-

mercial or just everyday communications monitoring, the 

Scout will bring you closer to the action. The Scout will not 

only capture the frequency, but it automatically tunes the 

receiver to that frequency at the same time; (see receivers appl. 
below). Let the Scout Reaction Tune your way into the world of 

communications. 
FEATURES 

• Records up to 400 unique frequencies in memory. 

• Records up to 255 hits on each frequency in memory. 

• 1 OMHz - l .4GHz single frequency range. 

• Records frequencies automatically with Patented Digital 

Auto Filter & Digital Auto Capture. 

• Reaction Tune the AOR AR8000, AR2700, lCOM R7000, R7100, R9000, Radio Shack Pro 
2005/2006 with OS456 installed, and the Radio Shack Pro 2035/2042 with OS535 installed. 

• All frequencies are automatically saved until deleted. 

• Interface to a PC with the optional OPTOLINX or CX12AR for data download. 

• Custom 10 digit LCD display with automatic EL backlighting. 

• 16 segment RF signal strength bargraph. 

• Pager style vibrator for discreet recording. Distinctive beeper indicates frequency detection . 

• Rapid charge NiCads with AC charger supplied; 2 hour recharge and 8-10 hour battery discharge. 

Operating Time: 8 - I 0 hours 

•Using the optional SAC8000 is a snap-Just 
plug and play. SAC8000 includes cable, back 
panel with slot, and ve lcro attachments. 

Frequency Range: I OM Hz - 1.401-Iz 
Input Amplifier: 50 Ohm vswr <2: I 
Sensitivity: lmV 30MHz - 900MHz 
Maximum Input: +15dBM, 50 milliwatts 
Display: 10 digit LCD with backlight 

Power: 2VDC 1 Amp wall plug adapter for rapid 
charging. 6VDC l 30mA minimum operating pow­
er required. AC90 adapter supplied. 

Factory Direct Order Line: 1-800-327-5912 
MADE 

IN 
USA 

7 ~ !!I \al a a »i!!.-1 .... • .....,... ••• ,.,,.® -- - - -- ------ -,, ........ . I '-rl .,..,.,.,.., ?~ 
5821NE14th Avenue• Ft. Lauderdale, FL 33334 

Visa, MasterCard, C.O.D. Prices and Specifications are subject to change without notice or obligation 
All specials are subj ect to change without notice or obligation. 

Internet: http://www.optoelectronics.com 
Tel: 954 • 771•2050 Fax: 954 • 771•2052 
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TM 

Tiny computers run PBASIC programs 

BASIC Stamps are component-sized computers that run PBASIC programs. They have 8or16 I/0 
lines, which can be used for a variety of digital and analog purposes. And their language is both 
familiar and extensive; the language includes FOR. .. NEXT, IF .. . THE , and GOTO, as well as 
XOUT, SHIFTOUT, DTMFOUT, and other special commands. 

If you've heard about BASIC Stamps, but never took the plunge, now you can do so for less. We 
now offer a "Starter Kit" for just $79. The kit contains everything you need to get your feet wet. 

FaxBack 
#6002 

TM 

852-IC Module $49 
161/0 lines 
500 instructions max. 
4000 instructions/sec. 
50k baud serial 1/0 
24-pin DIP module 

Same I/0 instructions as BSl , 
plus touch-tones, frequency 
generation, pulse counting, 
seria l shift registers, X-10 
powerline control, etc. I/O 
functions common to both 
modules have a higher reso­
lution on the BS2-IC, due to 
its faster clock speed. 

TM 

851-IC Module 
81/0 lines 
80 instructions max. 
2000 instructions/sec. 
2400 baud serial 1/0 
14-pin SIP module 

$34 

I/0 instructions for pushbuttons, po­
tentiometers, pulse measurement, 
PWM, serial I/0, sound, etc. 

Programming Package $99 
Contains items needed to program 
BASIC Stamp modules; includes 
cables, PC software, manuals, and 
free technical support. 

Carrier Boards $15-$20 
Provide small prototyping area, 9-
volt battery clips, and programming 
connector. Not absolutely necessary, 
but recommended to make program­
ming and experimentation easy. 

New! 4-line Serial LCD $109 

Charles Walsh and his students in Great Falls, 
Montana, use BASIC Stamps in robotics projects. 

j ohn McLean uses BASIC Stamps to gather datc1 
in Lecbuguil!a Cave (America 's deepest cave, lo­
cated in Ca rlsbad Caverns National Park). 

New 
BASIC Stamp 

Starter Kit for $79! 
Contains our original 
BASIC Stamp rev. D, 

plus software, cable, =" 
and manual. 

0
_1li· 

o-

Marvin Green and his students in Hillsboro, 
Oregon, use BASIC Stamps to make small robots. 

Altbough ii may be difficult 
to see here, that 's a BSJ . /C 
next to the white wires. 

Issac Kur/z and john Bishop use BASIC Stamps 
in artificial hands at the Blooroiew MacMillan 
Centre in Toronto, Canada. 

New 4-line seri al LCD display is fun 
and useful for projects that require 
interaction with people. The display 
only takes one I/0 line to o perate, 
and can be controlled using simple 
SEROUT instructions in your BASIC 
Stamp programs. 

BASIC Stamp discussion list on the Net! 

P~Lt_A>< 
® 

z 
n 

The list works like this: lots of people (currently 900) subscribe to the 
list, and then all questions and answers to the list are distributed to all 
members. It's a fun , fast , and free way to discuss BASIC Stamp issues. 

To subscribe to the list, send email to majordomo@parallaxinc.com and 
write subscribe stamps in the body of the message. 

3805 Atherton Road , #102 •Rocklin , CA 95765 •USA• Toll-Free Sales: (888) 512-1024 • Office/tech. support: (916) 624-8333 •Fax: 624-8003 
FaxBack: 624-1869 • E-mai l: info@parallaxinc.com • Ftp: ftp.parallaxinc .com • http://www.parallaxinc.com 

Australia +61 39 720 5344, +61 67 722 777 •Austria +49 241 918 90 0 •Belgium +32 4 377 5151 •Bulgaria +359 2 72 77 50 •Brazil +55114535588, +55 11 801 0045 •Canada (514) 336-9426 • Czech Repub lic +42 49 5813 252 •Finland 
+358 31 266 1885 •France +33 3 20 52 98 52 •Germany +49 241 918 90 0 •Greece +30 1 902 0115 •Hong Kong +852 2720 0255 •Hungary +36 1163 2879 •India +91 422 232 561 •I reland +44 1 977 683 665 •Israel +972 3 498 543 •Italy 
+39 0542 55400 •Japan +81 3 3251 1779 •Netherlands +31 1 O 450 4949 •New Zealand +61 39 720 5344, +61 67 722 777 •Poland +48 34 648 882 •Singapore +65 746 8182 • Slovak Republic +42 7 580 2574 •South Africa +27 11 493 6242 
•Sweden +46 70 57614 54, +46 431 410088 •Switzerland +49 241 918900 •Taiwan +886 2 647 1978 •United Kingdom +441977683 665 •United States (800) 344-4539 (Digi-Key) , (800) 831-4242 (Jameco) , (800) 538-5000 (JDR) 

PBAStC, BSl-IC, and BS2-tC are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. • Prices do not include shipping and applicable sales tax• Features and prices subject to change without notice. 
Prices are U.S. prices only; prices in other countries may vary. 
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