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CLONE, FORMAT, REPAIR 
AND TEST ANY DISK DRIVE 

STAND ALONE DRM DUPE·m 
CLONES ENTIRE DRMS 

Copy entire hard drives with ease. Why 
spend hours installing and formatting 
drives when you can do it instantly with 
Drive Dupe-It! Set up any SCSI or IDE 
drive with all your original software. 
Connect blank drives and press start. 
You'll copy entire drives instantly! 

With our combo IDFJSCSI model, you can 
copy entire hard disk images from IDE to 
SCSI or vice-versa. 

HOT NEW TECHNOLOGY 
REPAIRS DRIVES 

Don't throw those used drives away! 
Breathe new life into old drives with 
Dupe-It! Pro. Reassign and eliminate bad 
SCSI blocks and IDE defects. Put the 
built-in drive repair system to work for 
you. Here's how it works: First, a precise 
analysis system scans the disk surfaces 
for errors. Defects are then mapped 
around and effectively "erased". The 
built-in error correcting system "trains" 
the drive to permanently avoid defective 
areas. Your data is stored only on safe 
areas of the disk Capacity is reduced by 
an insignificant amount, and the drive 
works flawlessly once again. 

Get the technology used by major repair 
shops and modern data recovery 
centers. Dupe-It! Pro repairs all disk 
defects caused by normal wear. Drives 
with excessive mechanical damage 
may not be repairable. 

PRO MODEL INCLUDES FAaORY 
TEST SYSTEM 

Choose the Dupe-It Pro, and you'll also 
have an entire factory drive test system 
for under $1000. The Pro model gives 
you the ability to copy, reformat, repair, 
translate, and test any hard disk drive. Use 
the Pro to put any hard drive through its 
paces. A full factory final test and perfor­
mance analysis is performed. Complete 
test and repair reports are sent to any 
standard printer. 

STAND ALONE IDE DRIVE DUPE-IT 
P/N IDI ........................................................... $395. 

COMBO IDEAND SCSI DUPE-IT WITH TRANSLATOR 
P/N SDl2 ........................................................ $795. 

PRO MODEL LOADED WITH IDE AND SCSI INTER­
FACES, TRANSLATOR, DRIVE MECHANIC, AND DRIVE 
DIAGNOSTIC TEST SOFTWARE WITH PRINTER PORT 
P/N SDIPRO ................................................... $995. 

CORPORATE SYSTEMS CENTER 
www .corpsys.com 

ORDER FAaORY DIREa: 

408·743·8739 
CO DUPE-IT! IS SOLD AND INTENDED FOR BACKUP AND IN-HOUSE 

DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE 
OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS. 

Write In 211 on Reader Service Card. 

COPY ANY CD 
INSTANTLY! 

CD DUPE·m 
Instantly duplicate master CDs for soft­
ware distribution. Make spare backup 
copies of your favorite software on rugged, 
permanent media. Produce custom discs 
quickly and economically. No mastering 
or multimedia experience is required. 

ONE BURON OPERATION. 
NO PC NEEDED. 

Insert your original disc and press 
"start". The multimedia processor 
quickly copies any CD to the internal AIV 
hard drive. Insert blank discs and make as 
many copies as you like. You'll produce 
identical, bit-for-bit duplicates. The 
system is totally self contained - no 
computer is needed. Just plug it in and 
press "start". You'll get perfect copies of 
any CD. 

BUILD YOUR OWN CUSTOM 
AUDIO DISCS! 

You can make your own custom audio 
discs without a PC! Insert your original 
CDs, select the tracks you want, and copy 
them. Then insert a blank CD-R, and 
you'll have a custom audio disc with just 
the songs you want. 

With the included CD mastering soft­
ware, CD Dupe-It will work overtime. 
Just attach a SCSI cable to your PC or 
Mac, and you're ready to design and 
create your own original CDs. 

CD DUPE-IT! ............................................. $1095. 
CASE OF 100 BLANK DISCS .!~r~.~~l..~!!~~L. ....... $159. 
CASE OF l 00 BLANK DISCS .rn~w~.~l~L ......... $199. 



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

Sound Card Spectacular! 
Four sly/es to choose from: 
Diamond Multimedia Multi-CD-ROM/Sound Card 
+ Multi-interface for CD/ROM (Sony. Mitsumi, Pana .. I DE) 
+ Short card. Soundblaster compatible 
+ Line-in. Line-out, Mic .. Speaker & MIDI/Game jacks 
+ New OEM pack, instruction sheet, 90-day HSC warranty 

HSC#17060 $14.95 

Media Vision ProAudio Spectrum Sound Card 
+ 16-bit audio, 44.1KHz stereo scund 
+ MPU 401 MIDI emulation. Soundblaster compatible 
+ Internal SCSI CD-ROM port, microphone jack (mike not 

included), line-in. speaker jack, joystick port 
+ Includes driver disk, information sheet (no book) 
+ OEM package (no box), 90-day warranty 

HSC#17059 $19.95 

Diamond Multimedia Wavetable Sound Card 
+ Multi·intenace for CD/ROM (Sony, Mitsumi. Pana .. I DE) 
t Full featured sound capability, 2MB Wavetable, 24 voice 

+ Line-in, Line-out, Mic .. Speaker & MIDI/Game jacks 
+ New OEM pack. instruction sheet. 90-day HSC warranty 

HSC#17142 $24.95 

MediaVision Premium 30 Sound Card 

+ 16-bit audio, 44. lKHz digitized stereo sound 
+ MPU 401 MIDI, Soundblaster compat .. SAS 3-D circuitry 
+ Internal SCSl·2 CD-ROM port. microphone jack (mike not 

included), line-in & speaker jacks, joystick port 

+ Includes driver disks, instruction sheet 

+ OEM package (no box), 90-day HSC warranty 
+ We had these and ran out. .New stock at Lower Price! 

HSC#17035 $29.95 

House that Equipment! 
+ Bargain on used, knee high 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 used, but in good shape 

+ Best if you pick up (cannot go UPS) 

+Last time we had these at$149.00. and they 
went fast! Quantity discounts available. 

HSC# 17069 $99.00 

Absolute Last of the 
Red Hot Reno! 

t Now at clearance price -- Media Vision Reno: 
.,. Consists of new external Reno CD/ROM 

drive,qocking bay with SCSl2 port, AC Adapter, 
cable kit, travel pouch, headphones 

'7' Late Model version Uses AC adaptor (included) or 
AA alkaline batteries (not included) 

"' Double-speed 1 BOmS drive is lightning fast! 
.,. Drive detaches from docking bay, use with head-

phones as a portable personal audio CD player 
"' Great for Mac or IBM (adaptor bracket included) 
.:I" Mac software included 
,,. SCSI Controller & software required for IBM use 
ar Brand new, 90-day warranr .. · ...... 

A. <J Now-

$59.00 
Available Separately: 
A. Macintosh Powerbook SCSI Adapter (HDl-30 to 25-pin D 
connector) HSC#15704 $12.50 ii purchased alone. 
or with purchase of Reno Kit,$5.00 

GPS Hacker Special! 

Iii 
t Fantastic opportunity for the techie who is interested in 

GPS (Global Positioning System) technology! 
t These units were meant to be mounted in utility trucks to 

monitor and record their locations and times during trips 
t Receiver is a Trimble Navigation •p1acer GPS 400•, which 

outputs location and time data through a serial port 
<"I" Outputs vehicle location in Trimble ASCII Interface 

protocol (TAIP) ... check www.trimble.com for into. 
<"T" Requires no user intervention, can be programmed to 

send position reports at specified time or distance 
intervals based on epoch and frequency or distance. 

"' Outputs latitude, longitude, speed. time, direction 
"' Accuracy of position, 15 meters (non-differential) 
.:I" Acquisition time <30 seconds typ., 2 - 4 min. cold start 
<"I" Position update rate once per second to 9,999 second 

•Unit is coupled to a single-board 80Ct86 computer that 
has several serial ports, 2MB SAAM, 2MB Flash RAM 

t Piggyback tiny floppy controller board connects to a 
standard Teac 3.5" floppy drive 

t Contained in a rugged, gasketed steel box 12" x 5.25" x 1 O" 
t Hardware kit includes mounting hardware, power cable 
t Small weatherproof antenna & 15' cable included · 
t Buy either the whole assembly. or just the component 

parts you are interested in! 
t We do not have software or documentation at this time 

HSC#17185 Complete GPS Assembty$129.00 

HSC#17186 GPS-400 Receiver & Ant. $69.00 

HSC#17191 SOC186 Computer Board $29.00 

HSC#17187 Gasketed Chassis Box $19.50 

Super Sounding Speakers! 
Tired of the cheesy sound coming from those give-away 
speakers in your multimedia kit? Try upgrading to these 
sonic wonders ... you'll have to hear them to appreciate the 
difference these will make without blowing your budget! 

GNT2500 2-way Bass-Reflex speakers 
t 3.5" woofer. 1' piezo tweeter 
t 15W built-in amplifiers. BOW peak, 5.4W RMS 
t 40 - 20,000 Hz. built-in SAS 3-D stereo 
t Measure approx. 3.75" x 6.125" x 9.25" tall 
t AC adaptor, audio cables included 
t On-off switch, 3-0 switch, tone & volume controls 
+ Attractive off-white finish with grey grille-cloth 

HSC#16670 

GNT3000 3-way Bass-Reflex speakers 
t 4" woofer. 2• midrange. 1• piezo tweeter 

$29.95 

t 23W built-in amplttiers, 120W peak, 20W RMS 
t 20 - 20,000 Hz. similar to GNT3500. but no SAS 3-D 
t Measure approx. 6.25" x 6.5· x 9.75' tall 
t AC adaptor, audio cables included 
t On-off switch, bass, treble & volume controls 
+ Attractive off-white finish with grey grille-cloth 

HSC#17085 $39.95 

Electronic 
Supply 

Toll Free (Orders Only) 1-80o-4 HALTED (1-800-442-5833) 83 
Internet World Wide Web: http://www.halted.com 
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 FAX your orders to: 

5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 (408) 732-6428 

II 
~ 

X-WindowsTerminal! 
+ Tiny AxiVHyundai X/11 C smart terminal has big features! 

+ Connect to Ethernet (Coax or AUi), SLIP, or both! 

+ Built-in 10Base2 transciever, 10Base5 AUi interface 

+ Uses a variety of protocols, TCP/IP, SLIP, TELNET, 
RAAP,BOOTP, XDMCP, orPPP 

+ Comprehensive self-test and help menus for setup 

+ Requires 63.775KHz Horizontal, 67.9Hz Vertical (work-
station-type) monitor, resolution is 1152 x 900 

+ RAM can be upgraded to 16MB (4MB SIMM included) 

+ New in box, includes 101-key keyboard, mouse, manual. 
+Measures 11.5" x 11 · x 2", keyboard is 18" x 1• 

HSC#17213 $149.95 

Infrared Connections! 
+ IBM "Options" series ISA-Bus and PCMCIA card adap­

tors will add industry standard infrared communications 
capability to your desktop PC (with ISA slots) or notebook 
computer! (Win95 instructions available on our website) 

+ Allows wireless connection to compatible notebooks. 
workStations, printers, and other peripherals supporting 
the Infrared Data Association (lrOA) standard. 

+ Also will emulate a COM port for cable-less hook-ups 
+ Communicates up to 115KBps. or up to 1.152MBps with 

the included TranXit Software. 
+Operates over.distances up to 3 meters (10 ft.) 

+ Includes Card, transceiver module. driver disk & book 

+ Both styles new in box, 90-day warranty 

-~·:t:if. :~L=·· : I 
('-. .. "JifJJ 

HSC#16483 PCMCIA Version $19.95 

HSC#16813 ISA-Bus Version $19.95 

Or a package deal .•• et both for $29.95 

Briefcase of Goodies! 

• t These handsome hardshell cases were used to carry a 
laptop-computer estimating system (laptop not included) 

t They accept a Compaq L TE laptop, and provide a SCSI 
port to connect a CO-ROM drive with battery back-up! 

+ Large Nicad pack has 10 D-size Sanyo Cadnica cells. 
+ Built-in charger and battery monitoring circuitry 
t Tiny piggy-back PC board is a SCSI interlace 
+ Case measures 1 s· x 14 • x r . with several compartments 
t SCSI II to CEN50 SCSI cable, many great parts inside! 
t Buy either the whole assembly, or just the component 

parts you are interested in! Used, 30 day warranty 

HSC#17180 Complete Laptop Case $49.95 

HSC#17182 Empty Hardshell Case $29.95 

HSC#17181 Nfcad Pack. 12.5VDC, 5AH $17.50 

HSC#17179 SCSI ti Cable, 1 ft. long $12.50 

Extra-long Cord Outlets! 
+ Don't daisy-chain those outlet strips to get power where 

you need ill (The fire department doesn't approve!) 
+ Multi-outlet SG/Waber outlet strips have extra-long cords 
+ UL Approved. metal housings. 15 Amp circuit breaker 

+ Brand new. two lengths to choose from! 

+ Hurry. these won't last long, especially the 50-footers! 

HSC#17172 4-0utfet strip w/ 15' cord $9.95 

HSC#94148 3-0utlet strip w/ 50" cord $17.50 

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

+ Simply point your browser to httpf lwww.halted.com 

+ Site is constantly being revised, please visit often! 
+ Check out the amazing •Gizmo of the Week• feature! 

PC Videotape Editor! 
+ Use your CQ_mputer to edit your home videos! 

+ Delete foota~nge up to 99 scenes automatically! 

+ No expensive computer cards to install! 

+ Requires 386 or higher computer, Sony-type Control-L 
(LANC) scurce camcorder and a recording VCR with 
infra-red remote control with TV or video monitor. 

+ Unit consists of a cable to control the playback of your 
camcorder, and an infra-red transmitter to control VCR 

+ Plugs into parallel port of your computer-- no disassembly 
of your computer required! 

+ Includes software (Win 3.1 compatible) cables and manual 

+ New in box - 90 day warranty 

+ Requires 9V battery, not included 

---- -CJ 
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HSC#17154 $29.95 

SCSI Drive Case Deal! 
+ Bargain case for s.2s· drives, brand new! 

+ 7" x 4.5" x 10.5" overall size 

+ 50-pin SCSI connectors 

+ SCSI ID switch 
+ 65W Power Supply 
+ Fan-cooled, uses standard 

IEC Power cord (not included) 

HSC# 17130 5.25"' SCSI Drive Case $39.95 

Function Generator Deal! 
+ Used Wavetek 182 Function Generator 
+ .2 Hz to 2 MHz, sine, square & sawtooth wave 

+ Triggered input, DC offset control 
+ No test bench should be without one! 

+ High quality name brand test equipment 

+ Used. tested good, 30-day warranty 

HSC#93637 $179.95 

Media Vision PCMCIA Sound! 
+ Great for Portables, Laptops with PCMCIA Slot 
+ External pod has joystick port, mic. input, line in & line 

out jacks, volume control. 

+ Installation software. instructions included 

+ Windows 3.x, Windows 95 compatible 

+ New in OEM packaging (no box). 90-day HSC warranty 

+ We had these before at $39.95 and they went fast! 

HSC#17036 $29.95 

Spill-Resistant Keyboard! 
+ Keypad has sheild to protect keyswitch & electronics. 

+ 101-key keyboard has standard QWERTY layout 

+ Coiled cord with standard 5-pin DIN connector 

+ Brand new, 90-day warranty ~ 
+Similar to illustration 0jJiiV 

HSC#17088 $14.95 

Genuine Intel CPU's 
+Just arrived! .. . Intel 486 DX2-50 
+ 486 surface-mount chip on a PGA base. 
+New. prime parts. not pulls! 90-day warranty 

HSC#17176 $14.95 

+Also just in! ... lntel 486 DX2-66 

+ Standard ceramic PGA package 

+ Good socket pulls. 90-day warranty 

HSC#80420 $29.50 

HSC Catalog online! 
+ That's right, get HSC's on the World-Wide Web! 

+ Simply go to www.halted.com and follow the big red link. 

+ Adobe .PDF files are available for download and viewing. 
+ Or drop on by and pick one up ... we'd love to see you! 
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COPPER FOIL GROUNDING FOR RADIO 
FREQUENCIES Gordon West ........ ...... .... .... ............. ........... ... ... ................... .......... ... ............................ 9 

For a powerful marine and ham single-sideband transmission - and improved 
reception - good grounding techniques at the radio and automatic antenna tuner are 
extremely important. 

PASSIVE INFRARED VARMINT CHASER Kenton Chun ..................................... 24 
Try this humane way of deterring "unwelcome visitors." 

FOZZY LOGIC JeffStefan ................................................................................................................... 40 
This article explains how fuzzy logic works, and provides you with a simple program 
so you can experiment with fuzzy logic systems of your own. 

CHARACTER LCD NETWORKABILITY Ryan Sheldon .................... ............ 48 
Control up to 16 character LCD displays of any size using only two wires from the 
RS-232 port of your computer. 

BOILD QOICK HENRY TO MEASURE INDUCTANCE Fred Blechman ... 59 
Construct this simple adapter for use with your at.ldio or RF signal generator to 
measure inductance values from one microhenry to over one henry. 

SECURITY ELECTRONICS SYSTEMS AND 
CIRCOITS-PART 3 Ray Marston ............................................................................................. 77 

Contact-operated security circuits are covered in the third installment of this ongoing 
series. 

BOILD A "SOPER" ETCHING TANK Larry aau ................................................ 98 
Etch boards faster and conserve etchant with this innovative tank design. 

L NS 
AMATEUR ROBOTICS Karl Lunt ............................. .. .............................................................. 67 

A "necessary" diversion from the Fire-Fighting robot - hacking the GameBoy, 
plus a very "timely" project. 

OPEN CHANNEL Joseph J. Carr K41PV ............................................................................. ..... ... 33 
What they didn't teach you ... if they ever even knew! Find out why theory and 
practicality don 't always mix when it comes to electronics. 

RESOURCE BIN Don Lancaster ..................................................... ............................................... 91 
Shattering a few virtual reality illusions. 

SOFTWARE WIZARDRY Harry Helms ... ... .. .. ......................... ..... .. .. .. .. ...... .............. 13 
Webcasting: Learn how to implement it on your web site. 

STAMP APPLICATIONS Jon Williams .................................................................... 1 7 
Getting back to the BSI. 
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HAM GEAR 
FOR SALE 

WANTED: ROCKWELL-Collins HF-80 
equipment, 851 S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259-
2011 , 805-259-3830 (fax), bfl-jfs@smart 
link.net 

NEW PRODUCTS FROM S&S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
1 OOHz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW digital VFO with 1 Hz 
resolution to 54MHz; kit $169.95; 
assembled $219.95. S&H $7 (continen­
tal US). GUARANTEED TO WORK. For 
info send SASE. Call/write to order: 
S&S Engineering, 14102 Brown Road, 
Smithsburg, MD 21783. 301-416-0661. 
E-Mail: N3SAD@aol.com or see 
http://www.xmetric.com/sseng 

VACUUM TUBES, thousands in stock 
NOS, (new old stock) and high quality 
low mileage pre-owned tubes. All used 
tubes cleaned, tested, and boxed before 
shipment. LynTec 408-274-3559 
http://www.lyntec.com Lynn@lyntec.com 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

DIE CAST ENCLOSURES 
4.7"x2.4"x1 .6" with 2 BNC jacks 
installed. Great for homebrew projects, 
QRP, etc. Send SASE for more info and 
pictures to: ELLEN SALES, 13899 US 
31, BEULAH, Ml 49617. 

THE SMART BATTERY CHARGER for 
lead acid or gel cell batteries. Can be 
left connected to the battery INDEFI­
NITELY, will not overcharge! Standard 
kit is 12V @ 1 amp: This kit is 100% 
complete, including a custom-made, 
pre-punched, painted and lettered 
enclosure. For the kit order #150-KIT at 
$59.95. For an assembled and tested 
unit, order #150-ASY at $79.95. CA resi­
dents add 7.75% sales tax. Add $6.50 
per unit shipping. MCNISA accepted. 
A&A Engineering, 2521 W. La Palma 
#K, Anaheim, CA 92801. 714-952-2114, 
FAX 714-952-3280. 

MVP VHF $25. Mitrec VHF $25. Max­
trac UHF $150. Power supplies & scan­
ners & CB, free catalog. Call 909-873-
1319 fax on demand 24 hrs. 909-820-
1885. E-Mail: HRH6@aol.com & LML, 
424 E. Shamrock, Rialto, CA 92376. 

COLLINS 8040 automatic antenna 
tuner, 1.6-32MHz, 1 KW, $500; Collins 
URC-32, KWT-6 HF transceiver, with 
antenna tuner and wattmeter, $1,500; A­
COMM ELECTRONICS 303-290-8012, 
FAX 303-290-8133; SALES@A­
COMM.COM 

MMDS DOWNCONVERTERS Drake 
model 2880 $58.95. 2.4GHz parabolic 
antennas $89.95. For more information, 
send SASE to: Hudson Technologies, 
PO Box 552, Caldwell, ID 83606-0552. 

CB - SCANNERS 

RED BOOK CB MODIFICATION. 
Audio, modulation, PLL/VCO, synthesis, 
crystals, sliders. $25. Ken's 2825 Lake, 
Kalamazoo, Ml 49001 . 616-345-4609. 

HAM GEAR 
WANTED 

BLACK BOOK CB LINEARS. Repair 
notes, theo ry, specifications, 60 
schematic~ . $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, anten­
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R Electronics, 1 0 Park St., Thomas­
ton, CT 06787. 860-283-9492. MILITARY COMPONENTS wanted. 

Capacitors, resistors , diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces­
sories, plans, repairs, amplifiers, 1 o­
meter conversions. The best since 
19761 Catalog $3. CBCI, Box 
31500NV, Phoenix, AZ 85046. 

ORANGE BOOK SCANNER REPAIR. 
Fix 500 models, modifications. $25. 
KEN's, 2825 Lake , Kalamazoo, Ml 
49001 616-345-4609. 

Better Designs - Faster 
With the Personal Design Solution 

The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout 

Electronics 
W rkbencli 

Pe sonal £dllk¥1 

Full-featured schematic capture 
and SPICE 3F circuit simulation! 
The world's best selling circu it design software. With 
analog, digital and mixed A/D SPICE simulation, a 
full suite of analyses and over 4000 devices. Imports 
netl ists. Seamlessly integrated with EWB Layout or exports 
to other popular PCB programs. Still the standard for 
power and ease of use. Still the same effective price. 

HIGH .. END fEATU _ 
TRUE MIXED ANALOG/DIGITAL 
FULLY INTERACTIVE SIMULATION 
PRO SCHEMATIC EDITOR 
HIERARCHICAL CIRCUITS 
VIRTUAL INSTRUMENTS 
ON-SCREEN GRAPHS 
ANALOG AND DIGITAL MODELS 
FREE TECHNICAL SUPPORT 
DC OPERATING POINT 
AC FREQUENCY 
TRANSIENT 
FOURIER 
NOISE 
DISTORTION 

30-DAY MONEY-BACK 
GUARANTEE 

YES 
YES 
YES 
YES 
YES 
YES 
OVER 4,000 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

CALL soo-263-5552 
For a free demo, visit our website 

at http://www.interactiv.com 

Power-packed PCB layout with 
autorouting a'1d real-time DRC! 
EWB layout is a powerful board layout package for 
producing high-quality, multi-layer printed circu it ,boards. 
Offering tight integration with our schematic capture 
program, you can incorporate board layout and design 
and quickly .bring well-designed boards to production. 

POWER..PACKB> 
AUTOROUTING 
REROUTE WHILE MOVE 
LAYERS 
BOARD SIZE 
LIBRARY SHAPES 
BLIND AND BURIED VIAS 
EXTENSIVE OUTPUT 
SELECTIVE NET HIGHLIGHTING 
USER DEFINED PADS 
REAL TIME DESIGN RULE CHECK 
DENSITY HISTOGRAMS 
FREE TECHNiCAL SUPPORT 

YES 
YES 
32 ROUTING LAYERS 
50" x 50" 
OVER 3,500 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

CALL FOR. INFORMATION 
AND PRICING ON OUR. 

PROFESSIONAL EDITION. 

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, 
#068, North Tonawanda, New York 14120-2060 / Telephone 41 6-977-5550. 
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OfFER IS IN U.S. DOUARS AND VAllD ONLY 
IN THE UNITED STATES AND CANADA. AU ORDERS SUBJECT TO $1 S SHIPPING AND HANDLING CHARGE. 

Fax: 416·977-1818 E-mail:ewb@interactiv.com ~ 
CompuServe: 71333,3435 / BBS:.416-977-3540 ~ 
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Dear Nuts & Volts: 
Regarding the Jan. '98 article on 

the mailbox indicator, Alltronics has 
a signal mail unit which works great 
once you get the bugs out. They sell 
it for S14.95, with "no returns" which 
should be your ti~ff. 

I had to replace the "tune chip" 
with a piezo buzzer the first use, and 
the latch-up didn't work until I 
changed a 4001 chip. But it gives 
both an audible, as well as a visual 
LED signal, and has a reset button to 
reset it each time. I have a distance 
of over 150 feet from the transmitter 
in the mail box to the receiver inside 
the house. 

Dear Nuts & Volts: 

Bob Jordan 
via Internet 

Just wanted to say how much I 
enjoyed the article by John 
Montalbano in your November issue. 

I built two of the interfaces and 
members in our scanner club also 
built them. Mine was installed in a 
1000 channel scanner and works 
very well. 

The other guys in the club have 
been looking for something like this 
for a while. 

I do hope to see more articles of 
this type dealing with the scanner 
hobby. Keep up the good work. 

Dear Nuts & Volts: 

Steve Hancock 
via Internet 

The circuit description of the FM 
Transmitter by Fred Blechman is not 
entirely correct. 

1. He says that "with the switch 
SWl in the position shown ... "the 
current will flow through SW1. This 
is a moot point, but the current will 
probably tend to flow through the 
wire shunting the switch since the 
wire will most likely have less resis­
tance than the switch contacts. 

2. He says that ''The positive volt­
age at the anode of D 1 powers the 
rest of the circuitry." I don't think so. 
It is the voltage across the LED 
which powers the circuit. One could 
also say the voltage at the CATH­
ODE of D 1 (with respect to the 
anode of D4) powers the circuit. 

3. He says "If, for whatever reason, 
the voltage at INl is NEGATIVE 
(with respect to IN2), the LED will 
not light." Actually, the LED will still 
light and the circuit should function 
normally. That is the beauty of using 
a bridge in such a circuit; the input 
polarity makes no difference. 

4. Assuming the "OTHER" position 
of the switch is the position opposite 
to that shown in the schematic, 
putting the switch in that position 
has nothing to do with whether 
diodes D2 and D3 are activated. It is 
the input polarity which decides 
which pair of the four diodes D 1-D4 
are conducting. From the schematic, 
it appears that the OTHER position 
will disable the circuit altogether by 
6 April 1998/Nuts & Volts Magazine 

shorting out the bridge. 
Thanks for a great magazine. I 

spend hours reading each issue as 
soon as it arrives and frequently refer 
to past issues for ideas. 

Response: 

John Smith 
Plano, TX 

1. He's right, but it doesn't matter. 
As a matter of fact, the switch, as 
we'll see, should not even be in the 
circuit! 

2. He's merely more precise than 
my statement. The circuit will work 
without the LED, which is merely 
there to indicate the phone is off­
hook and the unit is transmitting. 

3. During the preparation of this 
article, the circuit board and 
schematic changed from the origi­
nal. Switch SWl was originally used 
to correct for reversed polarity at the 
phone line when only two input 
diodes were used. Now that a diode 
bridge is used at the input, this is no 
longer necessary. 

4. The fact is, when the switch is 
placed in the position NOT shown on 
the schematic, it does, indeed, short 
out the phone line! Don't use the 
switch at all! Just leave it out of the 
circuit. 

My thanks to John Smith for 
bringing this to my attention. Despite 
my errors in circuit description, the 
unit does work as described. 

John Smith's Reply: 

Fred Blechman 
West Hills, CA 

Did he actually confirm this? 
Note that the LED will act as a low 
voltage zener diode and maintain 
about 1.5 volts across his circuit 
independent of line variations. If the 
LED is removed, the voltage across 
the circuit is unpredictably set by the 
current through QI and by the line 
impedance. 

In addition, 1 would expect large 
changes in frequency as a result of 
circuit voltage variations. It might be 
difficult to tune and keep on a partic­
ular frequency. 

As for the rest, I believe the Nuts 
& Volts audience includes beginners, 
as well as seasoned electronics engi­
neers. A beginner is depending on 
an accurate circuit description of 
operation to learn from the article 
whether or not he actually builds the 
circuit. 

I sincerely do not intend to dis­
courage Mr. Blechman. I admire his 
writing ability, as well as his technical 
capabilities and I commend him for 
submitting interesting articles. 

Response: 

John Smith 
Plano, TX 

John, you may have a good 
point regarding the use of the LED 
as a voltage stabilizer. I did not 
remove the LED to test the effect, 

Continued on page 107 

EPROM+ 
A DEVICE PROGRAMMER 

FOR BENCH AND FIELD 
FIRS T GENERA TION £ PROMS (2' PI N) 2708, TMS27 16'. 1702 ' 
SECOND GENERA T/ON £ PROMS (2• .28.32 PIN) 25 16,32,64,68764/66 
27 16,32,64, 128,256,5 12,5 13,0 11 ,010, I 0 1, I 00 1,020,2001,040 ,4001 ,080,800 1 

The Professionals Choice! 

(40,42 PIN*) 27C2 I 0.1024.220,2048,240,4002,4096,27C400,800. 27C160 (1 6M E G) llli!iillllllililllil 
EEPROMSINVRAMS (18-12 PIN) X2210/12,2804, I 6, 17,64,65,256.51 2,0I O,ER5901 , I 2XXX -
FLASH £ PROMS (28.32 PI N) 128FI 129Ci 129EEI 129FI 256,257,5 12,00 1BX,0 10.101 ,020,040 
SERIAi. EEPROMS•(8 PIN INCLUDES C,CS,LC,E) 12401 I 02,04,08, I 6,2 I ,32,44,64,65,256 1250101020,040,080, I 60,320,640, I 28 
159C1 1)1 3,22 18572182,92 19306 )1 4,46,56,66,86 i950101 020,040.080 135C 102)1 04, 108 (14 PIN) E R1400, M58657 
BIPOLA R PROMS'(16 THROUGH 2• PIN) 82SXXX AND 74SXXX FAM ILIES FPGA CONFIGURA TORS 11 7C651 128,256 
PIC MICROS• p1cxxx1 IJ 6C54J 55,56,57,58,55X IJ 6C61j 62,63 ,64.65.62X jl6C71J 73,74,71X l1 6C84J IJ 6F8XJ )14000) 
MICROCONTROUERS' (8 BIT) (8741),42.48,49 j87SI J C5 1.5X.C5XX (87C75X j (89CSl( 52,55 (89C IOS l( 205 1 
MOTOROLA MICROS' (6870SP31 U3,R3 (68 HC70SC81 C9,J2,P9 j68H C711E9J 03 
• REQIJlR.ES SNAP-IN ADAPTER (IJlAGRAMS INCLUDED OR PURC\ !ASE ASSEMBLED AND TESTF.0) 

0 READ, PROCRAM, COPY, COMPARE, DISK FILE LOAD & SAVE <PLUS MOREil $ 2 8 9 
0 FULL SCREEN BUFFER EDITOR WITH 25 COMMANDS PLUS BYTE & WORD MODES 
0 READS INTEL HEX/EXTENDED HEX, MOTOROLA S·RECORD AND BINARY FILES 
0 SOFTWARE RUNS UNDER DOS, WINDOWS 3.1 OR 95 ON ANY SPEED MACHINE 
0 PARALLEL PRINTER CABLE AND POWER PACK STORE INSiDE UNIT C9"X6"X3"1 
0 MADE IN THE USA c 30 DAY MONEY BACK GUARANTEE c 1 YR. WARRllNTY $5.00 SHIPPING 0 $5.00 C.0.D. 
COMPLETE SYSTEM INCLUDES: PROGRAMMING UNllj, SOFTWARE VISA • MASTERCARD • AMEX 
PRINTER PORT CABLE, POWER PACK AND PRINTED MANUAL 

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

240+ CHANNEL CB/HAM/COMMER­
CIAL radios: AM/FM/ISSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco. Mies, antennas, linears, 
meter, books, night scopes, and tons 
more stuff! Catalog $3. MAXTECH, Box 
8086, New York, NY 10150. 718-547-
8244. 

LORD/WYATT COMMUNICATIONS 
IMPORT/EXPORT RADIO HOBBYIST 
CATALOG. Everything for the CB & 
RADIO HOBBYIST from SOUP TO 
NUTS. Send $5 to LWC, PO Box 
30128CBNA, Brooklyn, NY 11203-0128. 
718-789-7329 press ext. 1. 

MIRAGE 99 with free modulation kit & 
service manual $339.95; Galaxy 2527 
base $484.95; Galaxy 55 with modula­
tion kit & service manual $197 .95. 
Prices are plus shipping, plus many 
more at great prices. Call for free cata­
log 1-800-536-0109. 

SUPERSTAR, GALAXY, Mirage, 
Uniden, Cobra, microphones, power 
supplies, scanners hard-to-find prod­
ucts, picture price sheets. $1 to cover 
postage (REFUNDABLE). Galaxy, Box 
1202, Akron, OH 44309. Over 1 O yrs. in 
business. 

If you are moving, notify us AS SOON AS POSSIBLE so we can continue your 
subscription without interruption. 

Your magazine WILL NOT automatically be forwarded to you by the post 
office, so it's important to submit your change of address directly to Nuts & 
Volts. We will not be able to replace missed Issues of the magazine due 
to unreported address changes. 

When you send in your new address, include a current mailing label from the 
magazine with your account number on it. If you do not have a mailing label, be 
sure to include your old address and the name(s) under which the subscription 
was submitted. 

Nuts & Volts Magazine encourages article submissions and queries. Send a SASE for a 
copy of our writer's guidelines. 

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

Deadlines should be discussed in advance with the editor, but generally all material 
should be submitted two weeks prior to the 1st of the month for the next month's issue. 

To Subscribe to NUTS & VOLTS 

Send payment to the address below or call 1-800-7834624 
and use your Visa or Master<:ard. 

Nuts & Volts Magazine, 430 Princeland Court, Corona, CA 91719 



MIDWEST ELECTRONICS 
124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

PHONE: (612) 339-9533 FAX: (612) 305-0964 
WWW.MIDWEST-ELECTRONICS.COM 

WE'RE ALWAYS HAVING A SALE - COMPARE OUR PRICES 
COMPUTERS 

NEC MOBILEPRO 400 PALMTOP COMPUTER, WINDOWS CE, WORD, 
EXCEL. INTERNET. MUCH MORE. MSRP $649 - OUR PRICE $199 
MULTIMEDIA KEYBOARDS - CONTROL YOUR CD-ROM, VOLUME, 
MUTE, INTERNET ACCESS, MODEM, AND SHORTCUTS ALL FROM 

YOUR KEYBOARD, PLUS ALL STANDARD WIN95 KEYS (104) 
INCLUDES DRIVERS - SUPER BUY AT $39 

BRAND NEW QUANTUM HARD DRIVES: 1.0GB - $119, 1.2GB -
$129. 1.?GB-$139. 2.1GB-$169. 2.5GB- $179. 4.3GB- $209 

CALL FOR CURRENT INFORMATION ON OUR 
MOTHERBOARD, CPU, AND MEMORY INVENTORY 

NEW MONITORS 
14" 1024X768 SVGA .28DP $189 15" 1024X768 SVGA .28DP $249 

17" 1280X1024 SVGA .28DP $449 

USED MONITORS 
14" 640X480 VGA STARTINGAT$69 14" 1024X768 SVGA STARTINGAT$99 

VIDEO 
2MB PCI VIDEO CARD $45 

MODEMS MULTIMEDIA 
33.6 INT. DATA/FAX 24X IDE CD-ROM $74 

MODEM WNOICE $49 16 BIT STEREO SOUND CARD $25 
56K FLEX MODEM FOR PENTIUM $65 

BRAND NEW ACER 101 KEYBOARDS $12 CLEAN USED PS/2 
KEYBOARDS $5 NEW MINI-TOWER CASES W/250 WATI POWER 

SUPPLY $39 PS-2 MOUSE $15 
SERIAL MOUSE $10 1.44 FLOPPY DISK DRIVE $22 

QUANTITY DISCOUNTS AVAILABLE ON ALL ITEMS 
CALL US OR CHECK OUR WEB PAGE FOR GREAT DEALS ON 

NEW AND USED COMPUTERS, PARTS & ACCESSORIES 

Write In 63 on Reader Service Card. 

WE BUY & SELLI 

fls II 50 YEARS IN BUSINESS II 
and 

SALES COMPANY 
2176 E. Colorado Blvd. 
Pasadena, CA 91107 
FAX: (626) 796-4875 

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG FILLED WITH GOODIES-ELECTRICAL, OPTICAL, 
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 

Take advantage of our special purchase of TEST EQUIPMENT 

ELECTRONIC COUNTER ~"""" """"""-.. .. 
HEWLETT PACKARD "-' _"A 
Model 5328A. Universal ~~ ..... "" 
counter. Usable to 100 ''· , ;;.: ,. 
MHz, 100 ns single shot resolu· · ~ • -• 
tion. Has frequency, period, period average, ratio, totalize, 
scale functions. A built-in digttal voltmeter allows mea­
surements of input voltages. Two input channels provide 
individual slope, polarity and level settings. Has 9 digtt LED 
readout. Input power 100-240 VAC 48-66 Hz 100 VA 
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2" high. 
Stock #TE9808 $250.00 

MULTIFUNCTION 
COUNTER 
FLUKE, Model 1900A. 
Frequency range 
5 Hz to 80 MHz. Period ----J 
measurement 5 Hz to 1 MHz 
totalizing. Accumulates up to 999999 counts with overflow 
indicator. Input impedance 1 meg ohm less than 30 pf 
input capacttance. Display is a 6 digtt LED readout. Time 
base 10.00 MHz. Has auto ranging in both period and fre­
quency functions. Input sensttivity typ. 25 mV. Power 
requirement 115 or 230 VAC 50, 60 or 400 Hz 6.5 watts. 
Portable wtth carrying handle, which also can be used as 
a tilt stand. Dimensions: 8-1/2" wide x 12· deep (including 
handle) x 2-1/2" high. 
Stock #TE9800 $95.00 

MILLIOHMETER . 
HEWLETI PACKARD, ·w···· .. ' 
Model 4328A. Designed to 
measure very low resistances. , · · • 
Measurement range 1m ohm i • ., .• 
to 100 ohms. Resolution 20 11 ~t 
u ohms. Analog meter readout. 
Ideal for measuring contact resis­
tance of swttches or relays. Also useful for measuring the 
resistivity of semiconductor devices. (Requires special 4 
terminal probes which are not supplied, but probably are 
available from Hewlett Packard.) Power input: 115-230 
VAC 48-66 Hz, 5 VA max. Dimensions: 5-1/8" wide x 
11-1/2' deep x 6-1/2" high. 
Stock #TE9812 $200.00 

AUTORANGING ~ MULTIMmR • ~· 
FLUKE, Model 8600A. • .•. _,_. · 
LED readout. 4-1/2 digtt 
resolution. 0.02% basic 
DC accuracy .Autoranging 
or manual operation. DC and AC voltage ranges to 1200 
volts. AC and DC current measurement to 2 amps. 
Resistance to 20 meg ohms. Input resistance 2 meg ohms 
shunted by less than 100 pf. Power input 115 VAC 60 Hz 
7 watts maximum. Has built-in carrying handle that also 
can be used as a tilt base. Dimensions: 8-1/2" wide x 12" 
deep (including handle) x 2-1/2" high. 
Stock #TE9804 $75.00 

3-1/2 DIGIT DIGITAL 
MULTIMmR ~ FLUKE, Model 8000A. LED .. 
readout. Classic digttal 
multimeter. Ideal 
companion to our 
Stock #TE9800 counter. 
Measures AC/DC volts/milliamps plus ohms. Input range 
0-200 mV to 1200 volts, 0-200 UA to 2000 mA. 0 to 2000 
K ohms. Portable untt wtth carrying handle which also can 
be used as a tilt stand. Input impedance 10 meg ohms. 
Max. input voltage 1200 voe or rms. Accuracy DC volts 
0.1 % of input + 1 digtt. AC volts 0.5% of input + 2 digits 45 
Hz to 1 O KHz. Input power 115 VAC 50 to 400 Hz 5 watts. 
Dimen.: 8-1/2" wide x 12" deep (including carrying han­
dle) x 2-1/2' high. 

Stock #TE9801 $75.00 

All TEST EQUIPMENT FUNCTIONALLY CHECKED, 
UNLESS DENOTED (CALIB.), WHICH IS CALIBRATED 

AND CERTIFIED TO MANUFACTURER'S SPECS AND All 
EQUIPMENT USED IN THE TEST IS DIRECRY TRACE­

ABLE TO THE NATIONAL BUREAU OF STANDARDS. 

Call us first if you have surplus 
inventories of electronic, optical, or 

mechanical items for disposal. 

0 Master Charge 0 Visa 0 American Express 0 Discover 

TOLL FREE: 1 -800-325-9465 
Write In 102 on Reader Service Card. 

SECRET CB books, tune up manuals, 
service manuals, Sams photofacts + a 
whole lot more. Call for free catalog 1-
800-536-0109. 

KONNEX DISTRIBUTING. Call 1-888-
777-7874. PO Box 451372, Los Ange­
les, CA 90045. CBs, antennas, meters, 
transistors, microphones, accessories. 
Best prices. 

MUSIC & 
ACCESSORIES 

Cables/Wire Harnesses 
Circuit Boards & 

Electro-Mechanical 
Assemblies 

MORE POWER! 
68HC11, 80C51 & 80C166 

AM Research supports over 30 of the most popular 
Embedded controllers with both hardware and software. 

0 More Microcontrollers 
0 Faster Hardware. 

I 

COMPUTER 
HARDWARE 

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 under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

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. 

Quick tum around• Prototype To 
Production + Affordable pricing 

•on-time delivery 

Well Equipped Plant 
Please Call for more information 

PH: 847-616-0011 FX: 847-616-0015 

ltlDl.JS1RIES, INC. 

Manu 
Industries, inc 

2645 American Lane 
Elk Grove Village 

IL 60007 
Write In 141 on Reader Service Card. 

0 Faster Software. 
0 More Productive. 
0 More Tools & Utilities. 
0 llC Peripherials. 
0 Single Chip Capable. 
0 Outstanding Support. 
0 Custom designs. 

Call or email for a free full line brochure 

Orders (800) 949-8051 
Info (916) 652-7472 
fax (916) 652-6642 

www.amresearch.com 

AM Research, Inc. 
PO Box43 

The Embedded Controller Ex rts Loomis, CA 95650 

Write In 180 on Reader Service Card. April 1998 7 



SOW AUDIO AMP 

Call Roger@ 
General Science & Engineering 

716-338-7001 
visit our web page 

http:/ /www.axsnet.com/-genscien 

TANGO PCB SOFTWARE USERS. We 
use DOS version which won't drive our 
Cannon Bubblejet printer. Anyone out 
there have a driver that will work? Dan 
Marshall , 1-800-486-2288. 9am-6pm 
CST. Fax 512-453-2488. 

19" RACKMOUNT PC chassis: Heavy 
duty, 4U, 8 slots expandable to 12, two 
(one hidden) 3.5"/two 5.25" drive bays, 
front panel fan, mini tower power supply 
not included, $189 with this ad! Monitor 
chassis $269, keyboard chassis $139. 
8255-8253 1/0 card with prototyping 
area $69, 12-bit ADDA card $89, both 
with software. Computronics Tech­
nology, 972-242-8087. 

ROGER'S SYSTEMS SPECIALIST. 
SCSI fast wide cables, ten Base T 
cables and hubs, bi-directional 1284 I­
EEE printer cables, micro-centronics 
type $1.50. 9 ft . modem cable $1 each. 
Pentium ball bearing fans $2 ea. Hun­
dreds of items. Call for catalog. Most 
orders shipped same day. Visit our web 
site www.rogerssystems .com 1-800-
366-0579. 

TELEGRAPH 
KEVER 
Unique item for 
military collectors. 
J37 telegraph key, 
new in original 
government package. 

WITH 
TRANSFORMER 
70W into 4 Ohm 

$40.00 ea. 
$35.00 ea. 2 thru 9 

$40.00 ea. 10 or more 

VISA OR MASTERCARD 

MACINTOSH SYSTEMS, repairs, parts 
and peripherals . Low prices on new, 
refurb, and used Macs and peripherals 
and all Mac parts . Repairs of whole 
units or repair or exchange of parts. Mac 
Shack 716-377-9230, FAX 716-377-
9573 . Visa/MC accepted . 
www.servtech.com/public/macshack 

WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, 
EPROMs, PALS, LEDs, CIRCUIT 
BOARDS, DIODES, AND TRANSIS· 
TORS. CALL ACTIVE MICRO, 562· 
494-4851 OR FAX 562-494-4913. 

BUILD YOUR own IBM,,. computer 
from available parts with the help of an 
easy to view 79 min. video tape. This 
highly acclaimed VHS shows how to 
save you money or start a small busi­
ness by assembling any compatible 386 
to Pentium MMX® computer in a step­
by-step easy-to-follow procedure. It's 
easy when you know how! Order this 
opportunity today, while supplies last, 
only $29 (reg. $59.95) plus $2.95 P&H. 
Call 1-800-754-5096 or send check to: 
EVP, PO BOX 2201 , Northlake, IL 
60164-0201 now! 

JONES MODEL 1600-1 
TACHOMETER ~ 
Instrument tachometer centrifuQal 
mechanical tach measures RPM 
scale 0-500 RPM, coupling shaft 

·' 1/8" accessories, various size 
rubber tipped drive couplings, case new. Also Jones 
Model 1600-7 RPM scale 0-11 ,000 RPM w/accessories 
new. $35/ea. or 2 for $50 

MORGAN DATA 
SYSTEMS MODEL 8609 

.·-.:;1 
Constant voltage or current power , · ~ • · 
supply voltage range: O to 50 111" • ' 
volts. Current range: 0 to 1.5A. 
Readout: 3 digit with 0.1 volt and 1 mA current resolu­
tion. Regulation: linear; input voltage: 115V/220V. 
Adjustments: volla9e and current has remote control 
adjustment capability. NEW. Price: $195 

Factory Direct 

• Heavy duty commercial recorder -
NOT improvised from consumer models 

•Applications information included 

•Dimensions: 11.5 x 7.0 x 2.75' 

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

~ ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 
Pho e: (415) 468-2066 • Fax: (415) 468-2067 ·Web: www.viki gi t.com 'Since 1971· 

Write In 179 on Reader Service Card. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog , other DEC compatibles , and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

CRTs CHEAP . Buy direct from the 
manufacturer. Save money. Mfg. all 
CRT types since 1950. 3 year 
warranty. Reg-Res 19" tubes $75; 25" 
$100; hi-res 13" tubes from $80. We 
specialize in hi-resolution video/com­
puter CRTs. T.M.C. 215-226-0749/215-
223-0388. 

SONY/AMIGA/IND. MULTISCANS 15" 
0.26 DP 15.7 (NTSC) thru 36KHz 
(1024x7681). $150. Blem SVGAs $110. 
Others available. Expert Sony repair, 
parts available. Refurbished. Pikul & 
Assoc., 101 Glenfield Dr., Festus, MO 
63028. 314-937-0335. 

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 R G/Sync B $55. VA12 
VGA to PGA (DB9) $45. Pikul & Assoc., 
101 Glenfield Dr. , Festus, MO 63028. 
314-937 -0335. 

TEK 
MODEL 7603N 

Oscilloscope: Mil Spec 
AN/USM·281C, 8x10 CM dis­
play, 100MHz response which 

'--__;;;=-_--1 accepts standard 7000 series 
plug-ins. Vertical Plug-in: 2 ea. 7A15 (AM-6565), 
frequency BW 75MHz, maximum sensitivity 
5mV/DIV. Horizontal Plug-in: 1 ea. 7853 (TD-1085), 
triggering to 100MHz, minimum, sweeptime 50 
NS/DIV, nas delayed sweep capacity. Includes 
cover, probes, accessories. Price: $395 

AN/URM-120 
SO OHM 

TH RU-LINE 
RF WATTMETER 

Frequency range: 2MHz 
to 1000MHz. Power 
range: 1 O watts to 1000 

watts. USWR:!>1 .08 to 1. Uses three plug-in cou­
pler elements (included). CU-753 2 to 30MHz 
50 to 100 watts CU-754 25 to 250MHz 1 o to 
500 watts CU-755 200 to 1 OOOMHz 1 o to 500 
watts. Connector: Type N. Case included. Size: 
7"Wx6-5/8"Hx7-1/5"D. Weight: 6.5 lbs. 
Price: $395 

NEW BAREBONES 200MMX comput­
ers in a mini-tower case with a 230W 
supply. 1.44MB floppy, 2 .5MB SVGA 
and 16 bit 3D sound included. You pro­
vide the HD, monitor & kbd. Fully tested, 
$300 + S&H. Used 486's also available. 
Disks N Data, PO Box 8428, Cherry Hill, 
NJ 08002. Jerry W2GIA 1-800-833-
6893. E-Mail: dndcomp@ix.netcom.com 

ZENITH LAPTOP BATTERIES "NEW." 
Mastersport ZA-4-1 $50. Supersport 2.5 
amp-hour for ZWL 184 "NEW" $30. 
Many other parts . Surplus Trading 
Corp ., Benton Harbor, Ml. 616-849· 
1800. 

MONITOR REPAIR TECHNICIAN. Start 
up kit $69.95 and up. Basic software 
$25.95. Business, customers, where 
and how. USA, all foreign countries, ok. 
Internet: http://crtpremiumtekk.cncoff 
ice.com 

HEWLETT PACKARD Deskjet 500 
printer (qty.), $79. HP Laserjet 3 SI 
postscript, $995. HP 7550A plotter (aut­
ofeed, A to B size), $99. HP 7475A plot­
ter (8.5x11 "), $75. Compaq SVGA mon­
itor, $139. Accept Visa, MC, AMEX. Call 
Maple Data 908-964-7070. 

WATKINS 
JOHNSON 
VHF/UHF 

RECEIVER 
TYPE WJ-8628-4 

20-512 (1400) 
MHz 

Plug-in module requires main frame (not sup­
plied). Multimode bandwidth and detection. Can 
be set to auto scan tuning. Price: $12,500.00 

LAMBDA 
LK344A-FM 

POWER 
SUPPLY 

Front panel volt­
age and current 
meters. Con­
vection-cooled, 
no blower. Voltage adjustable from 
0 to 60 VDC at a maximum current of 4A. 
Regulation 0.015% or 1mV. Line or load. 
Sanes/parallel operation. Remotely program­
mable b_y voltage or resistance. Less than 
SOOµV RMS ripple. Constant current/constant 
current. NEW Price: $395 
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ey, all you radio guys and girls, GOT 
GROUND? For a powerful marine 
and ham single-sideband transmis­
sion, and improved reception, good 
grounding techniques at the radio 
and at the automatic antenna tuner 

are extremely important. And for mariners planning 
on installing a differential GPS receiver for improved 
GPS positioning, GOOD GROUND is extremely 
important to improve the capabilities of your low­
frequency DGPS system that feeds correction sig­
nals to your onboard GPS. 

GOOD GROUNDING is also important to 
reduce the noise build-up interaction between vari­
ous pieces of marine electronics aboard a boat. You 
may find that the inverter turned on that wipes out 
TV reception might be rendered almost noise-free 
by grounding the metal frame to a central ground 
plane aboard the boat. Same thing with automatic 
pilots and many voltage/amperage monitoring sys­
tems - their built-in central processing units (CPUs) 
can generate tremendous radio frequency interfer­
ence from their squarewaves, and this interference 
can be contained within the device by good ground­
ing techniques. 

THE ULTIMATE GROUND 

You are floating on it: sea water - the ultimate 
ground. The conductivity of salt water is the closest 
thing we can get to a traditional copper screen land 
ground. Did you ever wonder why big military and 

commercial AM radio stations always plant the 
base of their antennas in marshes or at the edge of 
ocean bays? This is because the necessary ground 
is already in place to make up the essential "miss­
ing quarter" of their antenna system. 

THE MISSING GROUND? 

Halfwave antenna principles are based on a 
one-quarter wavelength antenna radiator, and a 

one-quarter wavelength OR GREATER 
mirror image of the radiator. This mirror 
image ground system is sometimes 
called a COUNTERPOISE. Without a 
good COUNTERPOISE, a one-quarter 
wavelength antenna cannot develop the 
antenna current to force your signal off of 
the wire and out to the ionosphere. 

Low-frequency, medium-frequency, 
and high-frequency antenna systems all 
rely on sea water as making up the other 
half of the radiating antenna system. 
Electrically, your insulated backstay or 
big white fiberglass high-frequency whip 
is tuner resonated to be one-quarter elec­
trical wavelength long. The tuner then 
looks for the ground connection to devel­
op the COUNTERPOISE as the other mir­
ror-image one-quarter wavelength. The 
greater the ground counterpoise poten­
tial, the higher the antenna radio fre­
quency current that may be developed at the output 
of the automatic antenna tuner. 

"The effect of a perfectly conducting ground 
can be simulated under the antenna by installing a 
metal screen or mesh, such as chicken wire or hard­
ware cloth, near or on the surface of soil ground," 
comments the American Radio Relay League in 
their Ham Radio Antenna Book. 

"The screen should extend at least a half wave­
length in every direction from the antenna ... the 
screen will reduce losses in the ground near the 

antenna ... " As you decrease these ground losses, 
you increase radiation resistance and the amount of 
current that leaps off your insulated backstay or big 
non-resonant whip, and takes that first long-range 
bounce off the ionosphere. 

Luckily for us mariners, we don't need screen. 
Salt water is a wonderful conductor; and when 
you're sitting in the middle of it, you certainly 
exceed the half wavelength necessary for strong 
antenna currents in the backstay or whip. 

GETTING THERE IS THE BIG JOB 

So how do you ground your marine and ham 
single-sideband transceiver to this water ground? 
And how do you ground the antenna coupler to the 
sea water ground? One big heavy ground cable 
should do the trick, right? 

Wrong! 
Despite the fact you grounded your radio and 

antenna coupler with massive four-gauge, stranded 
conductor, your brand new marine and ham single­
sideband installation just isn't working right. Other 
mariners tell you your signal is garbled. The high 
seas marine operator indicates a very weak recep­
tion of your transmission, and on voice peaks your 
equipment goes into oscillation. Other boaters with 
SSB aboard all around you can talk regularly to the 
gang in Hawaii; and while you can hear them rela­
tively well, they don't even know you are trying to 
transmit. Yet you have these huge four-gauge wires 
going from your antenna and tuner down to the 
world's biggest ground plate that's making sea 
water contact with a gold-plated connection. 

What's worse, every time you transmit, all your 
bilge pumps click on, your autopilot goes whacko, 
your wind and speed equipment reads gale force 
conditions, and the propane stove automatic 
lighters begin to click with every syllable. And one 
of your guests indicates they will never use the head 
again when you're speaking over your marine SSB 
radio. Something about being in contact with the 
sea water and a burning sensation. 

WIRES 0 WORK 

You might have thought a big four-gauge wire 
off of your radio and tuner would be a great way to 
ground your long-range radio set-up to that massive 
underwater ground plate. You take out your fluke 
ohmmeter, and the combined run of 40 feet of #4-
gauge wire registers only a fraction of a DC ohm 
resistance. With a maximum of two amperes of RF 
current from an antenna system from a 100-watt 
SSB transceiver, we definitely don't have a DC resis-
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tance problem, here, do we? 
We don't, but we do. 
Chances are you spotted the green #8 stranded 

wire that may be part of your BONDING system for 
corrosion control. This WIRE is more than adequate 
to handle the few hundred miliamps that might be 
flowing from a sacrificial zinc anode to the protect­
ed underwater metals. This WIRE might also pro­
vide a low resistance path to bleed off a static dis­
charge as you're sailing through the water, or get­
ting close to thunderstorm activity. 

Wires do an interesting thing at radio frequen­
cies, including the unpredictable alternating cur­
rents of lightning. 

That big #4 ground wire you installed as part of 
your ship radio station ground system is making up 
a minimum of half of your halfwave automatically 
tuned Marconi antenna system. Current not only 
flows in the part of the antenna you never want to 
touch on transmit, but there may also be current 
that gets mighty warm as part of your wire ground 
system. This is because the current flowing along 
your wire conductor in your ground system is a 
moving electromagnetic field. That big ground wire 
that may go directly from your tuner 
down to the underwater ground plate 
may develop the characteristics of a 
COIL of wire - after all, that wire is in 
the form of a cylinder, if you think 
about it. 

Coils at different radio frequen­
cies develop a very special type of 
RESISTANCE where the phase angle 
of voltage and current within the elec­
tromagnetic field TRAP the RF cur­
rents from making it from the auto­
matic tuner all the way down to that 
big copper ground plate. It's not the 
slight resistance of the big wire that 
TRAPS the energy, but rather the fact 
that wire is round, and behaves like a 
radio coil at certain frequencies. And 
because you're using many different 
frequencies on ham and marine, and 
because your automatic antenna 
tuner develops its own internal induc­
tive and capacitive reactance to 
develop resonance in the antenna cir­
cuit, there is no telling what length of wire, what fre­
quency, or what wavelength won't see the nearby 
water as the great ground potential that it is. 

Sure, you could move your tuner and put it 
right down there next to the big ground plate, and 
this would solve the problem nicely. But now you 
have the added problem of RF being transmitted 
from the water line up, off of that single GT0-15 
high voltage wire, getting into all of the other elec­
tronics onboard. Better leave the automatic antenna 
tuner right where it is, in the lazarette or hanging 
locker aft in a sailboat, or up near the antenna in 
the flying bridge of a power boat. Or in a home 
installation, the automatic antenna tuner is up at 
roof level, keeping all of the radio frequency energy 
safely away from the operator down below. 

Copper foil offers negligible reactance at mar­
itime and ham radio medium-frequency and high­
frequency wavelengths. Copper foil takes your sea 
water ground and brings it right up to the base of 
the tuner with almost no DC 12R losses, and virtu­
ally no trapping of the signal caused by wire reac­
tance. 

Copper foil from the tuner to -a good sea water 
ground eliminates the need for one-quarter wave­
length radials run below decks, and may also elimi­
nate the need for that 100 square feet of ground 
which was what we originally had to do in the old 
days where antenna tuning was done at the radio, 
rather than automatically in the automatic antenna 
coupler. 

"The outside one square foot ground plate will 
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develop a terrific sea water ground potential if cou­
pled to the automatic coupler using three-inch-wide 
copper foil," comments Jim Tindall of ICOM 
America. "But I always suggest that the more 
ground potential you can add to your marine and 
ham SSB system, the better," adds Tindall, indicat­
ing he might also ground to additional bonded 
underwater bronze· through-hulls for additional sea 
water contact. It certainly wouldn't hurt. 

In fact, the underwater bronze through-hulls 
that are part of your underwater bonding system 
make for great sea water pick-up points for your 
copper foil. Wire brush each bronze through-hull, 
wrap the foil around it and secure it with a stainless 
steel hose clamp, and then run the foil to other 
nearby bonded underwater bronze through-hulls. 
Since they are already bonded together with the 
corrosion control green wire, you are not changing 
your underwater galvanic balance. 

During recent tests with three-inch-wide copper 
foil, I found that three or more bonded underwater 
bronze through-hulls gives me about the same per­
formance as a dedicated underwater ground plate. 
Why bore a hole in the bottom of your boat for a 

ground plate if you don't have to? Got some bond­
ed bronze through-hulls? Give them a try, first. 

If you are swapping out wire for copper foil, get 
the wire out of circuit. Use the wire for something 
else - maybe re-doing that corrosion control bond­
ing system to meet American Boat & Yacht Council 
(ABYC) recommendations. ALWAYS adhere to 
ABYC recommendations. 

For power boats, your job is getting from the 
automatic tuner in the flying bridge down below to 
those underwater through-hulls. It's perfectly 
acceptable to squash the foil into an irregular slim 
mass, now and then, to squeeze through tight 
areas. Just try to keep as much surface area 
exposed on the foil as possible. 

For home installations, your job is to get the 
copper foil over to the chicken wire that holds the 
plaster on the side of your home. Or maybe run the 
foil down through a rain water downspout, and start 
burying it in the soil. 

For home installations, keep in mind that soil is 
a lousy ground, and doesn't have near the conduc­
tivity as sea water. You must run over 100 feet of 
three-inch-wide copper foil buried under the ground 
to achieve good soil contact. You may notice your 
signal will get better after a big rainstorm, too! 

See, mariners , what a good deal we have by 
running our station floating in the world's best 
ground plane? 

Marine radio manufacturers ICOM America and 
Shakespeare Antenna both commissioned one­
hour-long individual audio cassettes ALL ABOUT 
MARINE SSB INSTALLATIONS, and ALL ABOUT 
MARINE VHF RADIO AND INSTALLATIONS. You 
can get these two audio cassettes directly-from me 
for a $20.00 bill by writing Radio School, 2414 
College Drive, Costa Mesa, CA 92626. You can 
actually hear the difference between wire grounding 
and foil grounding systems. 

The biggest provider of radio ground foil in 
bulk lengths of your choice is Metal & Cable 
Corporation, Twinsburg, OH; phone 330-42~55, 
FAX 330-963-7246, or E-Mail David@ 
metalcable.com. Besides their .0073-inch-thick x 
three-inch-wide pure copper foil, they also carry 
heavier .011-inch-thick x two-inch-wide copper strap 
with machine edges for safer handling. This is what 
I use for my home high-frequency radio installation 
where I don't need to fold it to sneak around tight 
corners as I would aboard a boat. This heavier strap 
is also a better way to convey nearby lightning 
surges directly to a good ground. I use this heavier 
copper foil off of my coaxial cable lead-in point on 

the side of my house directly down 
to a massive wet-soil ground sys­
tem. 

Aboard sailboats, I have seen 
this heavier foil added to the exist­
ing lightning wire ground system 
going from the base of the mast 
directly down to_ a keel bolt or 
underwater ground plate. 

But if you should encounter a 
direct lightning strike, don't expect 
much of anything to work after the 
bolt other than your little handheld 
radio to call out for help. Lightning 
is unpredictable, and is a complete­
ly different subject than the need 
for a good radio frequency ground. 

Finally, I suggest you also 
ground your stainless steel rails aft 
with the three-inch-wide copper foil. 
This will allow you a good sea water 
ground point for that new differen­
tial beacon receiver you're going to 
put back there for the reception of 

low-frequency RDF-type GPS correction signals 
broadcast by the United States Coast Guard. Soon 
the US Coast Guard will have access to hundreds of 
land transmitting stations originally intended for the 
emergency broadcast service. Copper foil ground­
ing techniques will allow you to pull in differential 
GPS correction signals all over the country - inland 
or out on the water. Since these signals are down 
below the AM broadcast band (200 KHz-500 KHz), 
good copper foil grounding techniques will dramat­
ically improve your receiving capabilities. 

Also ground all of your other instruments 
aboard the boat - this will decrease the amount of 
noise coming out of those CPUs. For instruments, 
you can fold the three-inch foil in half, and this will 
suffice. 

Got enough ground? That's easy to tell. Take 
that extra foil you ended up with, and toss one end 
into the sea water. Get someone to hold it near the 
antenna coupler. Make contact with a ham or 
marine shore station, and get an initial signal 
report. Now have your assistant touch the foil to the 
existing ground system, and see if your signal 
changes with this additional hunk of foil hanging in 
the sea water. 

If the automatic tuner doesn't re-tune, and if the 
radio service says you sound the same, then you 
know that additional grounding is not necessary. 
See, I told you that just one or two good ground 
connections from your automatic coupler is all that 
is necessary if you use copper foil. 

Copper foil - low reactance, good results. 



I COMPUTER HARDWARE cont. 

PENTIUM MOTHERBOARDS, TX pro 
chipset, 1 MB pipeline cache, perfor­
mance under Win95 with 233 MX CPU 
beats Pentium 11-300, 3 ISA/4 PCI, 
sound on board, 2-year warranty, $85, 
CPUs: Pentium MMX: 166/200/233 @ 
$119/139/229 IBM/Cyrix 200/233 MX 
$99/159, AMO K6 MMX 166/200/233 
@$119/159/189, 24X CD-ROM, audio 
button $69, 72-pin SIMMs, 60ns EDO, 
16MB $35, 32MB $74, S3 Virge DX 
2MB video card $39, 4MB GX $54. Call 
for current pricing, other parts and illus­
trated catalog, faxback catalog pages, 
minimum 1-year warranty, tech special­
ties, Inc., 5703 Heffernan, Houston, TX 
77087-4113, 1-800-864-5391 for orders 
and tech support, fax: 713-307-0314, 
Internet: www.ts.nu 
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NORTHWEST CABLE and Connector 
Co. Your source for computer, network, 
and telecom cables, connectors, 
adapters, switchboxes, and related 
hardware. Examples: SCSl3 cable, 
HPDB68M/M, 6 foot, $30; 7 foot UTP 
patch cable, $3; RJ11 plugs, $0.06; 
RJ45 plus, $0.12. No minimum order, 
free shipping on orders over $50. Deep 
discounts to wholesalers. Visa/MC/COD 
accepted. Call 360-754-3606, fax 360-
754-0825, or visit www.olywa.net/lor 
elec/nccc 

NEW "All-In-One" 486 mainboard with 
DX2-50 CPU (upgradeable) 128K cache 
1 Meg Video and IDE 1/0 (and all the 
cables) for $55 (also available without 
CPU), fits in a standard PC case. 16 30 
pin SIMM sockets. Win95, OS/2 and 
Win3.XX video support. Video chipset is 
Video 7. Uses 386, 486DLC, 486SX, 
486DX and 486DX2 CPUs. Call for cur­
rent price on 1*9 SIMMs. Call Under 
The Wire Electronics (UTWE) 626-930-
1121 (10am-5pm PST) or fax 626-930-
1123. UTWE 235 E. Colorado Blvd. 
#211, Pasadena, CA 91101. E-Mail: 
JohnUTWE@aol.com 

RACKMOUNT PC CASES W/MONI· 
TOR: 2 models, 4U high, American­
made, 7" mono VGA monitor built-in, 
AT/ATX, from $499. DASH 1·800-844-
7620, 913-~81-3001. 

PIC IN-CIRCUIT EMULATOR for 
PIC16Cxx from $295. PIC programmer 
$155; 80C552 (8051) development 
training system $235; ROMY-16 
EPROM emulator from $195; 68HC11 
development system $210; Universal 
microprocessor simulator/debugger 
(including assembler and disassembler) 
$100 each CPU. J&M Microtek, Inc., 83 
Seaman Road, West Orange, NJ 07052, 
Tel 973-325-1892, Fax 973-736-4567, 
http://www.jm-micro.com 

TRANSMIT YOUR brain waves through 
space to your robot or computer. Make 
them talk, type, and move. Book $39.95. 
Hardware available. Rose, POB 7589, 
Chula Vista, CA 91912. 

Got A Battery Problem? 
Get the Ultimate Battery Monitor 

E-MeteiM 
Perfect for ... 

... Emergency vehicles. 
... Power hungry mobiles. 

... Back up power systems. 
... Cell /repeater monitoring. 

"Batteries don't die, they're murdered" 
Proven in thousands of marine, military, RV, and industrial 
applications, the E-Meter gives you the battery informa­
tion you need to build and run reliable DC systems. A 
multi-color bar graph shows battery status at a glance. 
Big LED's display volts, amps, amp-hours, time or per­
cent of capacity remaining, and kilowatt-hours. Tracks 
historical information including battery charge efficiency, 
number of discharge cycles, deepest and average depth 
of discharge. Optional RS232, temperature sensor, and 

I 
low battery/genrun contact. Models up to 500V@1000A. 
12-24V@::: 500 A units are priced under $250 wt sensor! 

Call ext. 12 with any application or OEM questions/ 

Cruising Equipment 
5245 Shilshole Ave. NW, Seattle, WA 98107 

(206) 782-8100 Fax: (206) 782-4336 
See us on the web: http://cruisingequip.com 

Write In 147 on Reader Service Card. 

TELEPHONE LISTENING 
DEVICE WITH 

12 HR. RECORDER 
FCC Approved 

Record telephone conversations in your office or home. Starts automati­
cally when phone is answered, records both sides of phone conversa­
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 

For comprehensive 50 page catalog of Micro Video, VHF transmit­
ters.Surveillance, and Counter-surveillance and much more! Send $3.00 

Call 407-725-1000 

USICORP 
P.O. Box N2052 Melbourne.FL 32902 

COD'S OK 

Write In 186 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

OIOtt - Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools ... $419.95 
BOOT Case Only ... $121.80 

pla.tt - Case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ... $223.00 
660ZT Case Only ... $59.45 
Optional Sperry meter #DM6510 as shown ... $65.00 

-----~~· -
' ~' ,,~ 

'---WellerWCClOO. Electronically 
controlled station, temperature 
adjustable from 350°F-B50°F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil ... $97.90 

J 
011tff ISOR - Superior 
magnification, Optical Glass 
Prismatic lenses (not plastic). 
Select any one of (6) magnifica­
tions ... $23.50 

Goldstar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: ±3%, stable, low-drift design, B divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ... $380.00 

Electro Tool, Inc. 
9103 Gillman, Livonia, Ml 4B150 (fl· •. ·•) Customer Service: (313) 422-1221 

ORDERS ONLY: 1 (BOO) 772-3455 
FAX: (313) 422-3432 

"Tools American Made." 
-

Write In 169 on Reader Service Card. 

EVERYTHING NEW w/warranty! Moth­
erboards w/CPU + 256K cache, P233 
MHz MMX $195, megabyte/gigabyte 
hard drives $95. 15/17" SVGA monitors 
$175/395. Pentium Class systems from 
$450. Also multimedia kits, hard drives, 
scanners, printers, SCSI adapters 
$25/45. Memory, cases, etc. Call for 
monthly specials. CCI 714-778-0450. E­
Mail: cci@net999.com 

TRS-80 MODELS 1, 3, 4, 100, pocket 
computer, COCO. #10 SASE, 55¢ 
stamp, for list to: TRS-80 AGAIN, 1 OOD 
W. Falls St., Kings Mountain, NC 28086. 
E-Mail: petebum@aol.com 

EXTERNAL SCSI cases with power 
supply for CD-ROM, tape, hard drive, 
etc. Includes 2 Centronics 50 pin con­
nectors and internal cables, power LEO, 
power cord, etc. Used, but in great con­
dition, single device case $29. 4 device 
case NEW/used $90/$50. Great deals 
on external SCSI cables too! Call Under 
The Wire Electronics (UTWE) 626-930-
·1121 (1 Oam-5pm PST) or fax 626-930-
1123. UTWE, 235 E. Colorado Blvd. 
#211, Pasadena, CA 91101. E-Mail: 

19" RACKMOUNT PC CASES: three 5-
1 /4" drive bays up front, PS included. 
AT-beige $289, ATX-beige $329, plus 
shipping and handling, on prepaid or 
COD orders. Black: add $20. Ball-bear­
ing slides available. Dash 1·800-844· 
7620, 913-681-3001. 

JohnUTWE@aol.com 

UPS SLIMLINE, 400 VA sinewave, $30 
ea. qty 5. Pikul & Assoc. 314-937-0335. 
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INDUSTRIAL PCs: 11 "x9"x4" and 
15"x14"x6". Can be wall mounted, dust 
resistant, 12VDC, 24VDC, or 
120/240VAC power, Pentium/KS CPU 
AT or ATX. Dash 1-800-844-7620, 913-
681-3001 . 

IBM P233 MHz multimedia systems, 
Gigabyte hard drives, liquidation price 
$595. AT&T Pentiums $650, 386 sys­
tems $295. Laser printers $275, color 
inkjets $135, color notebooks $650, 
closeout prices on software. Call 714-
778-0450. 

LOOKING FOR cheap clone PC parts 
that actually work? Call UTWE for CO­
RO Ms, hard drives, disk contro llers, 
video cards, mainboards CPUs, etc. 
Large and small quantities OK. Call 626-
930-1121 or fax 626-930-1123. E-Mail: 
JohnUTWE@aol.com 

19" RACKMOUNT MONITORS: 9" 
mono SVGA $249, 14" .28mm digital 
$289 plus shipping, prepaid or COD. 
Black add $25. Dash 1-800-844-7620, 
913-681 -3001. 

Bearcat Intercepts Trunked Radio 
a!! ~OMMUNICATIONS 
.. ELECTRONICS INC. 
Now. .. Monitor tmnked tadio broadcasts 
Save big on radio scanners, weather stations, two-way transceiv­
ers and more from CEI during our 29th anniversary. To get your 
free fax-on-demand catalog dial 734-663-8888 from the tele­
phone handset on your fax machine and follow the recorded voice 
prompts or visit CEI on the web at www.usascan.com. Get many 
free benefits such as extended warranty coverage on CEI mer­
chandise when you use your Communications Electronics Plati­
num Plus MasterCardcr;issued by MBNA. No annual fee. Call 1-
800-523-7666 anytime and mention offer Q3KI. 

( Weather Stations } 

The Weather Monitor II (7440) comes complete with an­
emomelerwilh40 fee/(12.2 m)of cable, externa/lempera­
/utesensor wifh 25 tee/(7.6 m) of cable,junction box wilh 
Bfee/(2.4m)of cable, AC-power adapter, detailed instruc­
tion booklet and one year limited factory warranty. 
Now you can be your own weather reporter with the Davis 

Weather Monitor II. Our top-of-the-line weather station com­
bines the most advanced weather monitoring technologies 
available into one incredible package. Glance at the display, 
and see wind direction and wind speed on the compass rose. 
Ideal for helping plan evacuation orders. Check the baromet­
ric trend arrow to see if the pressure is rising or falling. Push 
a button, and read indoor and outdoor temperature, wind 
chill, humidity and barometric pressure. Using the Weatherlink 
with Weather Talker option and your computer, you can 
issue your own spoken weather reports. Ideal for issuing 
your own spoken weather reports. Call 734-994-9000 now 
for live demonstration. Our system can even call you when 
preset alarm conditions are exceeded. Our package deal 
includes the new ultra high resolution 1/100 inch or0.2 mm 
rain collector part #7852, and the external temperature/ 
humidity sensor, part #7859. Save over $175 v.tlen you order 
our package deal from CEI. Package deal is order #7440CS-W 
is $419.95 plus $18.00 shipping. If you have a personal 
computer, when you order the optional Weather1ink com­
puter software for $134.95, you'll have a powerful computer­
ized weather station at a great price. For the IBM PC running 
Windows, order part #7862-A. Apple Mac Plus or higher 
including PowerBook, order part number 7866-A. 
Davis Weather Monitor 117440-A ........ ---.. ----------------------------· $334.95 
Davis Weather Wizard 111742>4 __ ,. _________ .............................................. S149.95 
Davis Peroeption II Indoor aland·alone weatherrnntor 7400-A ........................ S124.95 
Davis Wearhef Talker 7861-A ·Cal 734-994-9CXX> b' demonstralion ................ $334.95 
Davis Solar Racialion shield "14-A. helps~ lerrperaOJre senso< -········-·- 154.95 
Davis Aemole Ol&piay lXOt 711>A ---------------------·-·-·-···· 184 95 
Davis Rail Col1edor Healaf- excolent lor winle< use 7720-l --·-·--··--·· $99.95 
Davis A1umirun Rain Colector Sholl n114-l .................................. S29.95 
Davis Rain Colloc .. 11 0.01 irdl ....illlion 7852-l --········-----·---------- $59.95 
Davis Rail Colfoc .. 11 0.2 mm 715211ETRIC·l ---··----·--·---···- $59.95 
Ex1emal T "'"""ralure/Hmicity Sensor 7159-A -·-··-··-·-··-·· .. ·--····· $99.95 
Davis w .. - Soltwaro for IBM PC-Wr<iows vmion <.O 71162-l ---· $13".95 
Davis Wealhetlink So1twaro for Apple-Version 3.0 7-l -·--··---------· $13".95 
Davis 4.concktcto<40' (12.2 m) eXleNion cable 717&04G-l -·-·-··--------- $17.95 
Davis 6-Con<iJctor 40' (12.2 m) extension cable 717l040-l ..... -----··----- $21 .95 
Davis 8-Conductor 100' (X>.5 m) jlllCfion box cable 7ll0100-A ........................ $44.95 
oa.,;s lnlertace Cable Adapter ModlH n to-A ------------................. $59.95 
Davis WealheMMiltanl Tertrinll Box Sheltet m4-A ...................................... $34.95 
Da~s Eleclroliatic & RFI Protec1ed Jtroetion Bo• n40-A-------- $39.95 
Da~s Optically coupled Wealhertirl< Isolator Kit n 14-l -----------·--- $39.95 
Davis GIWldng Kit, helps prolecl your slalion • n lll-A ·-··-·······-·- $19.95 
Davis CaDl!oallllV Lighlaf Power Cord 7173-l ·····--·-··-·····---··-·-- $9.95 
2400 baud l1"0dem for Wealhe<lri< llEXT-l ••••.• -............. ----------· $29.95 
Dallis Wrin.m Sensor Mol.f1ting Ann • n02-A ··--·-----·-·····-·--·-·· 154.95 
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( __ R_ad_io __ Tr_a_ns_c_e_iv_er_s_} ( Radio Scanners } 
· NEW/RELM®MPV32-A Transceiver Monitor fi re, police, weather, marine, medical, aircraft and 

Mfg. suggested list price $515.00/Special $299.95 other transmissions with your Bearcat scanner • 
Law enforcement and fire departments depend on the RELM Bearcat 9000XL T-A base/mobile ..............•. ....• $344.95 
MPV32 transceiverfordirecttwo-waycommunicationswiththeir Bearcat 3000XL T-A handheld ...•.•......••.••..•.••... $329.95 
police or fire department civil defense agency or amateurradio Bearcat 895XL T ·A Trunk Tracker base •..... ... ... $319.95 
repeater. The MPV32 is our most popular programmable fre- Bearcat 760XLT-A base/mobile •...••.•......••..•..•. $179.95 
quency agile five watt, 32 or optional 64 channel handheld B t 230XL T A h dh Id/SPECIAL ' $194 95 
transceiverthathasbuilt-inCTCSS, which may be programmed earca • an e .. ,,....... · 
for any 39 standard EIA tones. Frequency range 136.000 to Bearcat 235XLT-A TrunkTracker scanner ....... $269.95 
174.000 MHz. The full function, DTMF compatible keypad also Sportcat 150-A handheld wtth 800 MHz .•........ $144.95 
allows for DTMF Encode/Decode and programmable ANI. Bearcat BOXL T -A handheld with 800 MHz ....... $129.95 
Weighing only 15.5 oz., ~features dealer programmable syn- Bearcat BCT12-A information mobile .....•.. ...... $169.95 
thesizedfrequencieseither simplexor haHduplexin2.5 KHz. B tBCT7 A · f f b"I $14995 
increments. Other features include PC programming and cion- earca • In orrna IOn mo I 9 ··· ············· · 

ing capabilities, scan list priority channel, selectable Reim MS200-A computer programmable .•...... $219.95 
scan delay, selectable 5 walV1 watt power levels, Reim HS200-A handheld CTCSS/800 MHz ..... $224.95 
liquid crystaldisplay,time-outtimerandmuchmore. * j':ST-;:=R·~u~N jE=~1:"1 =.~1 .. 
When you order the MPV32 from CEI, you'I get a I I 
complete package deal including antenna, 700 ma SAVE $45 T 
battery (adds20.ootosubsti1u1e a 1000 ma battery). on 1 runkTracker 
battery charger, belt clip and user operating instruc- I Save $45 wl1eo you purchase your Bearcat 895XL T or BC235XLT I 
lions. Other useful accessories are avaiable. A heavy scanner directly from Conmunicatioos Electronics Inc., PO Box 1045, 
duty leather carrying case with swivel belt loop part I AMArt>orMl48106USA. Teleplloneordersaccepted.cau1-BOO-USA· 1 
#LCMP is $49.95; rapid charge battery charger, part SCAN. Mention offer TT4. TERMS: Good only in USA & Canada. Only 
#BCMPis$69.95; speaker/microphone, part#SMMP ~ on.,::u:::,1s =~le i:&u=:se,.::i ~on =W='=·# 
is$54.95; extra high capacity 1000 ma. ni-cadbattery Bearcat®sgsXLT-A Radi·o Scanner 
pack, part tBPMP1 is $79.95; extra 700 ma. nt-cad 
battery pack, part #BPMP7 is $59.95; cloning cable Mfg. suggested list price $729.95/Special $319.95 
part tCCMP is $34.95; PC programming kit, part 300 Channels• 1 O )>anks • Built-in CTCSS • S Meter 
tPCKIT030 is $224.95. A UHF version with a fre- Size: 10-1/2" Wide1C 7-1/2' Deep x 3.319• High 
quency range of 45o-480 MHz. part IMPU32 is 

$349.95. Your RELM radio transceiver is ideal for many different appli- Fn>quency Covetage:29.000-54.000 MHz., 108.000-174 MHz., 
cations since it is easy to field program with just a screwdriver and 216.Q00.512.000MHz.,806.000-823.995MHz.,849.012!Hl68.995 
programming instructions. Thetechnicianprogramminginstructionspart MHz., 894.0125-956.000 MHz. 
#PIMPV is $18.00. Call 1-800-USA-SCAN to order. The Bearcat 895XLT is superb for intercepting trunked communica-

tions transmissions (see BC235XLT description) with features like 

[ T kT k• R d • J TurboScan™ to search VHF channels at 100 steps per second. This run rac mg a IOS base and mobile scanner is a1so ideal for intelligence professionals 
• • because it has a Signal Strength Meter, RS232C Port to alklw computer-

Bearcat®235XLT-A TrunkTracker control of your scanner via optional hardware and 30 trunkin9 channel 
indicator annunciators to show you real-time trunking activity for an 

Mfg. suggested list price $429.95/CEI price $269.95 entire trunking system. Other ieatures include Auto Stoll!-Automati-
300Channels•10 banks• Trunk Scan and Scan Lists cally stores all active frequencies within the specified bank(s). Auto 
Trunk Lockout• Trunk DefaY" Extra battery & charger Recording- This feature lets you record channel activity from the 
1 o Priority Channels.• Programmed Service Search scanner onto a tape recorder. cress Tone Board(Continuous Tone 
Size: 2·112' Wide x 1-3/4' Deep x 6' High Control Squelch System) which allows the squelch to be broken during 

scanning only when a correct CTCSS tone is received. For maximum 
Ftequency CoVIJl'llfl': scanning enjoyment order the following optional accessories: PS001 
29.000-54,000 MHz., 108·174 MHz., 406·512 MHz .. 806-823.995 MHz., Cigarette lighter power cord for temporary operation from your vehicle's 
849.0125-'868.995 MHz., 894.0125·956.000 MHz. cigarette lighter $14.95; PS002 DC power cord - enables permanent 

The BearcatTrunkTracker BC235XLT, 1s lhe world's lirst scan- operation from your vehicle's fuse box $14.95; MB001 Mobile mounting 
ner capable ol tracking a selected radio transmission as ii moves bracket $14.95; EX711 External speaker with mounting bracket & 1 o feet 
across a trunked radio system. Now it's easy to monitor fleets and of cable with plug attached $19.95. Comes with AC adapter, telescopic 
subfleets in analog trunked radio systems. The BC235XLT can antenna, owner's manual and one year limited Uniden warranty. 

) also work as a conventional scanner. This 300-channel, [ 8 "th f"d 
programmable handheld scanner provides scanner users uy WI con I ence 
with uninterrupted monitoring capabilitiesofType I, II, Iii and • 
hybrid trunking systems. One of the biggest obstacles in 
the scanner industry has been the increasing use ol 
trunking radio systems in business and public service 
agencies throughoutthe U.S. and Canada. This makes i 
nearly impossible to track a conversation as it moves 
within a trunk system from frequency to frequency. 
According to Ken Ascher, WBBLIT, Chairman & CEO 
of CEI, 'the Bearcat235XLT is a revolutionary break­
through in scanner technology. Now it's easy to 
continuously monitor conversations even though 
the message is switching frequencies.' The 
BC235XLT comes with AC adapter, CRX120 bat­
tery charger, two rechargeable long life ni-cad 
battery packs, belt clip, flexible rubber antenna, 
earphone, owner's manual and one year limited 
Uniden warranty. Not compatible with AGEIS, 
ASTRO, EDACS, ESAS and LTR systems. Call 1-800-USA­
SCAN to order your scanner. 

( SW/CB/GMRS Radio } 
Have lun and use our CB, GMRS and commercial radios lo keep 
in touch with friends. Visil our web site at www.usascan.com for 
more information or call 1-800-USA-SCAN to order. 
Cobra 148GTL-A SSB CB/SPECIAL ............................. $139.95 
Cobra 148FGTL-A SSB CB with frequency counter ...... $179.95 
Cobra 29WXST-A CB with sound tracker technology ... $149.95 
Cobra 2010GTLWX-A SSB CB Base (1$25.oosnppng) ..•.... $299.95 
Cobra HH45WX-A Handheld CB radio with weather ....... $89.95 
Cobra FRS200-A Family Radio Service transceiver ........ $89.95 
Maxon GMRS210+3·A GMRS transceiver/SPECIAL .... $166.95 
RELM RH256NB-A 25 watt VHF mobile transceiver ..... $284.95 
Sangean ATS909-A portable shortwave receiver .......... $229.95 

It's easy to order from us. Mail orders to: Communications 
Electronics Inc., P.O. Box 1045, Ann Arbor, Michigan 48106 
USA. Add $18.00 per weather slalion or radio product for UPS 
ground shipping, handling and insurance to the continental 
USA unless otherwise stated. Add $12.00 shipping for all 
accessories and publications. Add $12.00 shipping per an­
tenna. For Canada, Puerto Rico, Hawaii, Alaska, Guam, P.O. 
Box or APO/FPO delivery, shipping charges are two times 
continental US rates. Michigan residents acid state sales tax. 
No COD's. Satisfaction guaranteed or return item in unused 
condition in original packaging within 61 days for refund, less 
shipping charges. 1 O"lo surcharge for net 10 billing to qualttied 
accounts. All sales are subject to availability, acceptance and 
verification. Prices, terms and specttications are subject to 
change w~hout notice. We welcome your Discover, Visa, 
American Express, MasterCard, IMPAC or Eurocard. Call 
anytime 1-800-USA-SCAN or 800-872-7226 to order toll-free. 
Call 734-996-8888 tt outside Canada or the USA FAX anytime, 
dial 734-663-8888. Dealer and international inquiries inv~ed. 
Order from Communications Electronics Inc. today and save. 
Price~tllectiw...,,.S.1991 ADl040598HV @1119f1CoornunicationsEIKtronlcllnc. 

For credit card orders call 

1-800-USA-SCAN 
Communications Electronics Inc. 

Emergency Operations Center 
email: cei@usascan.com 

www.usascan.com 
PO Box 1045, Ann Arbor, Michigan 48106-1045 USA 
For information call 734-996-8888 or FAX 734-663-8888 
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486 COMPUTERS $195, Pentiums 
$295, FAX modems w/sound cards $25, 
386SX40 $25, 1.2/1 .44 floppy $20, PCI 
SCSI $45. 1714-778-0450. 

PC WATCHDOG protects against soft­
ware bugs and power glitches, reboots 
PC if problems occur. Each multi-hit 
watchdog monitors up to 4 programs in 
multitasking environment. If you must be 
offline, 30 seconds is better than a 
weekend! Includes two 16 bit counters, 
24 TTL 1/0. Starting at $70. Innovation 
West, 626-309-6085, lnovwest@aol 
.com http://members.aol.com 
/lnovwest/ 

COMPUTER CLOSEOUTS: mini-tower 
BB Cannon 486DX2-66 or DX2-50 sys. 
2-66 $99, 2-50 $89. 250 PCS. DEC 
Alpha mother bd. with CPU 166MHz 
$99. DEC 486DX33/66PC work S. bare 
B. only $69, $250/5. Pentium MO BDs, 
ASUS SP97 to 233, 4 meg SVGA, & 
more $99 . Many MO BOS, CPUs & 
memory avail. Cat'I on web. BNFE, Rte. 
1S, Peabody, MA 01960, V978-536-
2000, F978-536-7400, Estab. 1964. 

GREAT 80486 bare bones system 
deal! New 486DX2-50 (or 66) CPU , 
128K cache, 1 Meg VGA by Video 7, 16 
30 pin, SIMM sockets, IDE and floppy 
controller, 2 serial ports and 1 parallel 
port, desktop case with 235 watt supply 
all for $80 (or $95 for 66MHz). New 
cheap keyboards available tool Call 
UTWE @ 626-930-1121 1 Oam-5pm 
PST or fax 626-930-1123. 
E-Mail: JohnUTWE@aol.com 

AFFORDABLE CNC MACHINES! Also 
parts/drivers/software. Write: motivity, 
Attn . Pam, PO Box 428, Rocklin, CA 
95677. Call 916-349-8757. www.motiv 
ityusa.com A great place to buy CNC. 

COMPUTER 
SOFTWARE 

MARKETING SOFTWARE outperform 
them all, get maximum returns. Want 
more information, call 1-800-228-1628 
or connect to HTTP://members 
.tripod .com/-G D _Enterprises/index.html 
GD Enterprises, PO Box 292705, Davie, 
FL 33329. 

CAM & MOTION SOFTWARE: Z-trace, 
PCB toolpath, $299. Plotcam motion, 
$149.cmheater@juno.com MSG/FAX 
407-452-7197' 407-459-2729 
http://www.megabits. net/ddt 

LINUX! LINUX! LINUX! If you aren't 
purchasing your Linux products from us, 
you are paying too much! We offer the 
major distributions (Yggdrasil, Slack­
ware, 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. 

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

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

SONY PLA YSTATION mod chips allow 
you to play CDR backups & imports. 
$50 ea. Quantity discounts. 1-800-663-
8530. 



Top Quality Reconditioned 
Electronic Test Equipment. 
Hewlett-Packard • Tektronix • Fluke • Wiltron 

BOUGHT & SOLD 
Test Equipment Wanted 

Looking for Test Equipment Manuals? 
Contacl: 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 
Rentoo, WA 98055 

415-579-1711 • Fax 415-579-5777 
http://www.bellelect.com 

~BELL 
Electronics 

Write In 218 on Reader Service Card. 

LIQUIDATION WIN 95 companion, 
Wordperfect Suite, Printmaster Deluxe, 
7 CDs retail value over $1,000 sacrifice 
price $53. 1,000 games, Encarta 1 O 
CDs $25, DOS $25. Call 714-778-0450. 

FREE IBM DISK CATALOG of quality 
Shareware and CD-ROMs. MOM 'N' 
POP'S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-0111. 
352-688-9108.momnpop@gate.net 

PALM PILOT™ Users Group. Subscribe 
to our newsletter and download code via 
your E-Mail box. $25 yearly dues. Your 
virtual membership form is at: 
rascom@msn.com 

20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, CAM­
CORDERs, AUDIO on disk. COMPO­
NENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. Easy look-up 
by model/chassis number. ADD your 
own tech repairs. PRINT out repairs. 
Special Sale this month - only $125. 
Send this ad with check or send $5 for 
sample program with over 300 repairs. 
HIGHER INTELLIGENCE SOFTWARE, 
60 FARMINGTON LANE, MELVILLE, 
NY 11747.1-800-215-5081. 

For 
osing Date 
fssue -:.A ril 6th 

Buy your microvideo equipment where NASA, The Air Force, 
JPL, Lawrence Livermore Labs and the FBI does. Call us today. 
For the best in high performance microvideo equipment, call the experts at 
Supercircuits. We've grown to be America's microvideo leader by consistently offer­
ing the best equipment at the lowest prices, with unbeatable service ... compare our 
plug 'n play ease of use, warranties and return policies. Of course, Supercircuits 
microvideo is used by some of the biggest names in science, industry and national 
defense. But with prices starting at under $60 for tiny high resolution video cam­
eras, it is truly technology that is as affordable as it is amazing. Call us 
today, or send $5.00 for our 64 page Microvideo Catalog, loaded with. 
photos, specs and more. We promise you'll be amazed and pleased. 

1-800-335-9777 ext NV 
One Supercircuits Plaza . Leander. TX 78641 

Visit us at vvvvvv. supercircuits. com 
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TWEEZERS.FORCEPS.SCISSORS 
*PROBES(DENTAL PICKS) 

•DRE EL" TOOLS,ROTARY 
TOOL EQUIPMENT 

tOPTICAL AIDS(MAONIFIERS) 

JFE TS 
ULTRA LOW NOISE 

LS843 - 3nV/Hz typ 

TIGHT MATCHING 
LS843 - 1 mV max 

REWDRIVE ,TIPS,8111 
PLIE ,ALL SHAPES,SIZES 
*NEW,HARD TO FIND 
TOOLS EVERYDAY 

0 

0 

0 

0 

0 

N & P Channel 

Duals & Singles 

Custom Screening 

Die, SMT. Thru-Hole 
Ne Order Minimum 

TOLL FREE: 1·888·UTOPIA·2 0 COD's Accepted 

SAVE 

$ 
HERE! 

vr;tUTOPIA 
~TOOLS 

CALL OR WRITE 
Hit BARNARD DR. 

UT.ft1t 
OCEANSIDE CA 

nus 
CALL: 

(760)439-6682 

FAX: 
(760)439-6682 

I• 

Second Source for Domestic 
& Foreign JFETs & Bipolars 

Full Service U.S Manufacturer 
of Specialty Linear Products 

LINEAR SYSTEMS 
4042 Clipper Court 
Fremont. CA 94538 

51 0-490-9160/51 0-353-0261 (Fax) 
E-mail: 3623671@MCIMAIL.COM 

•I 
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UNDER $149.95 

with The Auto 
Remote® ... You 
have the abflfty to 
control any device 
/rom anywhere 
using any touch­
tone phone 

As Simple As 
Callin9 A Pa9er ••• 

The Auto Remote control Module is a pager­
like device that can be integrated into any elec­
trical system to provide remote control capabili­
ties. Toll-Free nationwide and local coverage is 
available by simply calling from any touch-tone 
phone. 
Automotive control: The Auto Remote 
allows car owners to remotely activate various 
functions of their vehicle from any touch-tone 
phone. Select from a menu of about eight func­
tions, which includes starting or disabling the 
engine, disabling the vehicle upon a theft, lock­
ing or unlocking your doors, sounding the horn, 
and flashing the lights . 
.Envlronmental control: The Auto Remote can 
be used in: schools, businesses, government facili­
ties, and hotel environments to control lights, 
heating, and air-conditioning. 
Text Messages: The AUto Remote can be 
used to send text messages to any display signs. 
The/t Protection: The Auto Remote can be 
embedded within electronic or mechanical 
devices, rendering them Inaccessible or unusable 
in the event of a theft. 
Irrigation: The Auto Remote can be utilized 
to control Irrigation systems. Cities can realize 
reduced water costs by utilizing our paging 
receivers to control water usage. 

&Illian 6278 N. Federal Hwy., S~ite 178 
Tecllnal•llll Ft Lauderdale, FL 33308 

• Phone(954)493-9993 
Inc. Toll Free (888) 493-9992 

Fax (954) 94&-01 n • www.autoremote.com 
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This is a READER TD READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas and provide 
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 suitable 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 
I have a Toshiba T 4400SX laptop 

computer that has no video informa­
tion, but the LCD display does light up. It 
works fine with another monitor. 

The LCD has been replaced, but 
can someone identify the component 
that needs to be replaced without buy­
ing a board. 
4981 Lee Amanns 

Cincinnati, OH 

I have a full hard disk backup which 
I cannot retrieve. It was backed up with 
Windows 95 back-up utility. 

I was using Lantastic for DOS 
which caused Windows 95 to crash 
(the registry files were crosslinked). 

I have since removed the offending 
software and re-installed Windows. 
However, I still can't access the back-up 
file. It is a 468 megabyte ".QIC" file on 
the hard drive. 

The back-up uitility says it is unable 
to retrieve anything from this file. I ran 
scandisk and it reported no errors. The 
only files lost were photos of our com­
pany's annual banquet, so I was told not 
to spend much time [and no$) trying to 
retrieve them. 
4982 David Eaton 

via Internet 

What are the pinout, impedance, 
and levels for an "S-VHS" connector? 

I need to build a splitter, but haven't 
been able to find &VHS specs. 
4983 David Schoepf 

Marianna, FL 

I own a Radio Shack (Cat. #22-
168) digital multimeter with a PC inter­
face, I would like to buy a second if 
there existed a program/interface for 
plotting both the dependent and inde­
pendent variable of choice. This could 
be time-based as present and plotted 
on the computer to be printed example 
speed of propeller vs. output voltage of 
a wind-generator, sunlight vs. water 
temperature (thermistor resistor, etc.). 
4984 William Cherry 

Beltsville, MD 

I keep hearing the terms pull-up 
and pull-down resistors in conjunction 
with the 1/0 of the Parallax Stamp. 

Could someone explain (in lay­
men's terms and diagrams) what these 
are, when and how they're used, and 
how their values are calculated? 
4985 T. L. Curran 

Danbury, CT 
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I would like to know how to get a 
VCR Plus+ working again. The main 
screen died and the numbers are very 
faint. I put in new batteries. 

The company Gemstar won't 
repair it and I can't purchase a new 
one. They stopped making them, except 
with built-in encoders in VCRs. 
4986 Hank Kurtz 

Pittston Township, PA 

I have a DTK Computer, Inc. 286 
IBM clone. It has an open 40-pin socket 
for a math coprocessor. I got a 80287-
XL coprocessor for it, but without any 
programming. What do I have to pro­
gram to use this chip? I have not 
installed it as yet. 
4987 Joseph W. Baldwin 

Warren, Ml 

I need a circuit that will take an RF 
signal in the range of 4 MHz to 40 MHz 
with a level of about 0.8 volts and turn 
it into a clean 0 to 5 volt CMOS logic 
compatible squarewave. 

A 50-50 duty cycle is highly desir­
able. 

To keep loading of the RF source 
low, the circuit should have a high-input 
impedance and will need to be capaci­
tor coupled. Basically, this is the input 
section of a frequency counter. 
4988 Richard W. Floe 

Kearney, NE 

I have an amp that needs a 
schematic so it can be repaired. Does 
someone have a schematic to an Alpha 
Remote Mate amp? Or, where can I 
have it repaired? 
4989 Grayle C. Hunley 

Mechanicsville, VA 

I just read your Jan. '98 issue. I 
need some help obtaining the circuit 
diagram or at least the pinout of the 
eight-pin plug for an RCA camera 
Model #TC 11104. 
49810 John Erskine 

Los Angeles, CA 

have a communications short­
wave receiver that needs to be re­
aligned. The radio is an old tube type. 

Alignment of the IF stages are no 
problem. On the other hand, the 
RF / local oscillator coils have the tuning 
slugs sealed in place with a white sub­
stance. I thought it was paint. However, 
applying a small drop of paint remover 

did not soften the substance. Coils are 
wound on 1/ 4" forms. 

Any ideas how I can free the tuning 
slugs? 
49811 James Brendage 

Orangevale, CA 

I recently completed construction 
of an LM1877 stereo amplifier as 
described by Ray Marston in his series 
on "Audio Power Amplifiers." Sounds 
great. I needed a stereo amplifier for 
my 31-inch TV set. 

However, there is a problem with 
TV radiation introducing noise into the 
speakers. The closest speaker is four 
feet away. 

Will a shield using aluminum foil 
fastened inside the speaker enclosure 
eliminate this inteference? 

There was some TV buzzing noise 
coming through the shielded input 
lines, but I eliminated it by placing 600-
ohm resistors across the lines. An 
impedance mismatch, but it worked. 

Your magazine is great for an 
experimenter like me. Don't change 
anything. 
49812 James Brendage 

Orangevale, CA 

Please supply me with the name of 
a company or an amateur who can sup­
ply me with a 12-volt remote controlled 
switch similar to the security door lock 
mechanism for a car door. 
49813 G. Lewis 

I am looking for a schematic for an 
IR repeater. I have tried various ways to 
make a IR repeater, but the output of 
the IR receiver isn't strong enough to 
light up the IR LED. The output voltage 
is too low. 

The IR repeater is of the hardwire 
type. Below is a block diagram of what 
I'm looking for. 

I have tried to use an op amp to 
boost the output signal so it will oper­
ate the IR LED. Still to no success. 
49814 Ray Samples 

Fayetteville, NC 

I have a soundblaster sound card. 
The card came with a program called 

ANSWER INFO 
• Include the question number that 
appears directly below the question you 
are responding to. 
•Payment of $25.00 will be sent if your 
answer is printed. 
• In most cases, only one answer per 
question will be printed. 
• Your name, city, state, and E-Mail 
address, Of submitted by E-Mail), will be 
printed in the magazine, unless you 
notify us otherwise with your submi& 
sion. 
• 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. 
• Unanswered questions from a past 
issue may still be responded to. 
• Comments regarding answers print­
ed in this column may be printed in the 
Reader Feedback section if space 
allows. 

QUESTION INFO 
TO BE CONSIDERED FOR PUBLICATION 

All quest.ions should relate to one o• more 
of the following: 
1 J Circuit Design 3] Problem SoMng 
21 Electronic Theory 4] Other Similar Topics 

INFORMATION/RESTRICTIONS 
• No questions will be accept.ad that offer 
equipment for sale or equipment wanted to 
buy. 
• Selected questions will be printed one 
time on a space ava~able basis. 
• Questions may be subject to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent informa­
tion. If no one knows what you're asking, 
you won't get any response [and we proba­
bly 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. 

SB Ta Iker that gave the computer pro­
grammed speech. How can I get pro­
grammed speech from my own pro­
grams written in GW-BASIC? 
49815 M.Ma~n 

Elmira, NY 

I am a do-it-yourself audio nut, and I 
build my own crossovers, using air core 
inductors. But finding exactly the right 
value for an inductor can be difficult. I 
am wondering is there software avail­
able that will tell me how much wire to 
put on a core, if I give it core dimen­
sions, wire size, required inductance, 



etc., or any of the above in combina­
tion? 

I have been looking all over the 
Internet, and have not been able to 
come up with anything. 
49816 David Draper 

via Internet 

I need to add more memory to a Tl-
85. I think there is a box to do that, 
hooked to the link cables. I heard about 
it on the Internet. Also how do I take off 
edit lock on programs for the Tl-85, 
also anything on hacking the Tl-85 
would help. 
49817 Kyle Nonneman 

Madison, WI 

I have a BSR model EQ-3000 
equalizer with a power supply problem. 
The address for BSR products in 
Newton, MA is out of date. I would like a 
current address and/ or phone num­
ber for BSR products. 
49818 Elmer Schmall 

Tulsa, OK 

I'm using a LM1458 op-amp and 
need the output to switch a TIL gate. 
The only problem is that the 'low' output 
from the op-amp is about 1 .9 volts. It 
needs to be below .8V to interface with 
TILlogic. 

Is there a simple way to drop the 
voltage down to an acceptable level? 
49819 Kyle Gilpin 

via Internet 

I understand that my Motorola 
Star Tac cellular has the vibrating 
device inserted in the phone, but I 
would like to know hot to activate this 
option on the Star Tac Cel~Phone 
49820 via Internet 

I have a robot platform-based on 
the Rug Warrior (Mobile Robots: 
Inspiration to Implementation, 
Jones/ Flynn), which has a problem 

-.- 155: c-: .... -· F=• ........ '""' 
with reverse direction and velocity con­
trol of the right motor. 

The motor can be controlled for 
forward direction and velocity, but 
stops when commanded for reverse 
direction. 

I suspect it's a software problem, 
but I'm stymied by the bit-level control 
of memory for motor operation. 

The robot is programmed using 
the MIT freeware, Interactive C. The 
robot was not assembled from a kit , so 
help is scarce. 

The Interactive C manual cites a 
"Rug Warrior Experts Group" for fur­
ther assistance? If anyone has encoun­
tered and resolved the same problem, 
help would be appreciated. 
49821 David Wing 

Salem, NH 

I have purchased five of Weeder's 
tech 's kits. I feel somewhat limited 
using QBASIC as the program of 
choice. I have decided to change to 
Turbo C++. 

I am still learning this new pro­
gramming code. Can you tell me of any 
programs that you know of that run this 
code for the Weeder pro kit? 
49822 J. F. Wagner 

via Internet 

ANSWERS 
ANSWER TO #39811 - MAR. 1998 

There are many claims on the mar­
ket for rejuvenating Ni-Cad batteries 
and most of them either don't work, or 
simply contain $1.00 worth of compo­
nents. 

One of the common failures with 
Ni-Cad batteries besides loosing their 
precious gas [hydrogen) is sometimes 
referred to as "whiskers." This is 
caused by a growth inside the battery 
which shorts out the cells partially or 
wholly, and lowers the capacity of the 

batteries output. Although this is not 
the only problem related to Ni-Cads, it is 
a common one. 

A simple 1 00 to 500 uF capacitor 
charged up to around 100+ (150 max) 
volts DC, shunted into each individual 
cell one at a time through a toggle 
switch, disintegrates the whiskers by 
melting them while leaving the battery 
unaffected due to the short duration of 
the pulse. 

You apply the power through a two 
pole, dual throw switch as a safety pre­
caution against accidently applying the 
full wall power directly into the cell. 

I usually get a 50 to 75 percent 
return on very old surplus batteries 
that don't show signs of leakage or cor­
rosion on their seal. (Positive lead) bat­
teries that show signs of leakage rarely 
last more than a few months no matter 
what you do. 

Chris 
Bieber, CA 

ANSWER TO #39810 - MAR. 1998 
For your pocket alarm, I suggest a 

PIC controller, serial clock chip, and an 
alpha-numeric LCD display. Using a seg­
ment-type display creates a serious 
interconnect problem likely to require a 
large FPGA chip to handle. The more 
complex display should actually lower 
your system cost. 

The PIC controller is available from 
Microchip. Versions programmable in 
BASIC are the BASIC Stamp [Parallax) 
and the FBASIC Ticket (Versa Tech). 

I recently have designed a system 
that includes all of your functions using 
the VersaTech device and I am willing 
to discuss my experience. 

Mike Beaver 
Los Altos, CA 

ANSWER TO #3987 - MAR. 1998 
RJ-11 and RJ-45 telephone con­

nectors are wired such that the first 
pair is in the center of the connector 

Write In 128 on Reader Service Card. 

ANSWERS TO #29813~ FES.1998 
A company called Tech America in 

Ft. Worth, TX. has an inductance meter 
kit {$14.95} to be used with a OMM. Its 
part number is 990-0057. Tech 
America can be reached at 1-800-877-
0072, and there is no minimum order. 

Matt Brzescinski 
Poway, CA 

ANSWERS TO #29813 ·FEB. 1998 
Here are two catalog services for 

·inexpensive inductance measuring kits 
that can be used with a digital multime­
ter: 

1. Marlin P. Jones & Assoc., Inc., 
has a digitaUnductance meter kit stock 
#4519-RB that will measure inductors 
from 3 µH to 7 mH. Their address is: 
P.O. Box 12685, Lake Park, Fl 33403-
0685 and phone 1-800-652-6733. 

2. Gat.eway Bectronics, Inc. has a 
capacitance/inductance meter kit that 
measures inductors from 10 µH to 10 
mH and capacitors from 2 pF to 2 µF. 
Their address is: 8123 Page Blvd., St. 
Louis. MO 63130 and phone 1-800-
669-5810. 

John McMichael 
Laramie, WY 

and the following pairs work outward. 
If you hold a plug with the locking 

tab down and the cable pointing away 
from you, pin 1 is on the r ight. For RJ-
11 [six pins) R1 (ring) is pin 3 , T1 is pin 
4, R2 is pin 5, and T2 is pin 2. For RJ-
45, the sequence is R4, T3, T2, R1, T1, 
R2, R3, T4. 

Mike Beaver 
Los Altos, CA 

ANSWER TO #3983 - MAR. 1998 
Your solar system controller 

sounds like a job for an LM324 quad 
op-amp. 

Use a five-volt supply and thermis­
tors for the temperature sensors. 

Continued on page 106 
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Sho~ the way the Pro's do 
Use Their Tools ! 

In Seconds, Locate: Distributors, Manufacturers and Service 
providers for Products, Services or N:ff Component Parts 
you can possibly Imagine from USA & Canada! Contains 
sources for Everything from Semiconductors to Foreign As­
sembly Services. Scan by Product Description -or- Use the 
White Pages & locate ANY Company in the Electronics In­
dustry. Use Advertisements in the Yellow Pages to locate 
Component Products. Consists of Chilton's EITD, Springs 
Technical's EPGD & American Business's CD with 10 Mil­
lion + Listings. You 'll get some real mlleage out of this Li­
brary and Wonder how you ever did without It I 

$l9 ALL 6 Pcs Cu"ent Back issues 
'49 Above if Purchased Alone 
155 98 Single Edition EITD 
1117 98 Triple Issue EPGD 
dZO 98 American Business CD 

reference, Alternate Sources, Manufacturer Profiles & 
Distributors. Perteet for Sales, Service, Engineering & 
Experimenters. If you're still sq.-zfng an ICM from the 
80's, Now'a the Ume to ~ while they're reelty alfordable. 

155 3 Vol Bach Issue of CUtrent Production ICs 
Perfect for SeMc:e a Moderate Design Worlf 

'65 Mow H P11rch1sl!d A/tJM 
"fJ9i... '135 'R BoolG, For Advanced Design 
~ d69 97 CD Rom OtheEtlltlons 
~ d79 98 Boolcs !!MJl # 1v1//16M 
~ d99 98 CD Rom 

C"offN/..sotp/TN 
W11111N wol'lts Grt!1 
with 1ny Hug 
cross-REFERENCEAUtypesof Transistors, IC's & Diodes 
Ow< 250,000 Devices Listed. A Special/st In "Hard to Cross House Numbers•. 
Extremely easy to use. 11le Most Comprehensive Cross-REFERENCE Sotlwareaval/sble. 
Any selection yields General Device Specifications and 75 to 250 Potential Replace­
ments. Also Lists ECG, NTE, SK & GE subs, Plus, Case Drawings, Lead Configuration 
& Pin-outs for many Devices. Coverage of Replacement Numbers is Very Impressive. 

REFEREE has become the Most Popular Software of it's kind. 
7 Disk Set with MODULAR Databases: Install them all (17 Meg), or just a few. 

Includes 4 HUGE Consumer Electronics Industry Directories 
For Service, Engineering and Purchasing. 

1- Consumer Electronics Parts Sources (Service) 2- Consumer Electronics Manufacturers 
3- The Entire Computer Industry 4- Semiconductor Manufactures 

EEM is the Largest Component Parts Directory available. All the Major 
Parts Manufacturers display Entire Product Line Catalogs with Pictures & 
Data sheets. Cabinets, Transformers, Pots, Semi's, Resistors, Capacitors, 
Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, Speakers, 
Displays, an Endless list I Makes parts sourcing a snap. The 4 Volume (18 
Lb) EEM Set shown is available on CD ROM ONLY. 
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HP IUD DUPLEX LASER PRINTERS 
MIO PORT TO NETWORK - CAN PRINT BOTH SIDES OF THE PAPER - D UAL TRAYS 

USES S TANDARD 95A CARTRIDGES - USED W ELL lliINTAINED - 30 D AY WARRANTY 

$425.00 EA. 
NEW!! HP llCXCOLORSCANNERS 

$185.00 EA. 
DOCUMENT FEEDERS $100.00 • TRANSPARENCY ADAPTERS - $100.00 

NEW!! SCSI HARD DRIVES 
5 CENTS A MEG OR LESS 

TO MUCH TO UST!! CHECK OUT OUR WEB SITE OR CALL FOR MORE INFO 

REMEMBER FOR GREAT DEALS CALL 

ELECTRO MAVIN 
800-421-2442 OR FAX 310-632-3557 

E-MAIL john@mavin.com or visit our Web Page for more 

great buys http://www.cdc-online.com/mavsales.htm 
• • shipping is ups from the Los Angeles area 

l COMPUTER SOFlWARE cont. 

PLAYSTATION MOD chips play imports 
and CD-R backups. $30-$40 each. 
Quantity discounts, easy to install. 1-
800-281-0551. 

I 

I 

COMPUTER EQUIPMENT 
WANTED 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
( 540-763-3311 /540-382-2935). 

HP CALCULATORS wanted: models 
10, 70, calculator watch, others for pri­
vate collection. Cash paid. Bob Morrow, 
765-855-2348, rkmorrow@aol.com 

WANTED: TERMINALS+ PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South , Epson, C.ITOH, etc. Call for 
quote on any surplus computer equip­
ment. Call Jeremy, 603-673-8077. 

WANTED: 286/386/486 old computers, 
cards and parts, NEC, PB, Dell, AT&T, 
Compaq, etc., BNFE, F978-536-7400. 
WWW.BNFE.COM E-Mail. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, tenninals, 
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. 
KEYWAVS, INC., 937-847-2300 OR fax 
937-847-2350. 

TEST EQUIPMENT 

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. 

FEITEK PROVIDES repair, calibration 
and certification on many makes of test 
equipment. We also have a large selec­
tion of used equipment. Send large 
SASE envelope for list. VISA and Mas­
terCard accepted. Feitek Inc., 2752 Wal­
ton Road, St. Louis, MO 63114, 314-
423-1770. 

NEW NEW NEW NEW NEW 

s699 s299s s399s 

Street Smart Security • t-800-908-4737 
7147 University Avenue• La Mesa, CA 91941 

Send, Fox or Coll Order In -Use Credtt Cord or Check. Fox (619) 462-0652 

Write In 139 on Reader Service Card. 



Putting 
the Spotlight on 

BASIC Stamp Projects, 
Hints, and Tips 

For another good example of pin 
d 't since sharing, refer to the Stamp Application 

' Listing 1 
' Nuts & Volts : Stamp Applications , April 1998 

GetPin: Di rs = %00000000 ' all pins are inputs Having use l 94 \ still Note # 1, "LCD User-Interface 
the spring of 19 • S Terminal." You can download this 

1 
my default tamp. App Note from Parallax (see 

turn to the BS as ode space, more sources). By the way, the BASIC 

IF Pino = 1 THEN GetPin ' wait for pin to go low 

he BS2 has more c . PBAS\C. l Stamp Activity Board that I men-
Yes, .t d extended feature~ m . b\e for tioned tast month comes with 
VO pms, an that the BS 1 lS suit~ l four of these LED/switch circuits. 

Blink: Di rs = %00000001 
FOR BO = 1 TO 5 

PAUSE 500 
PinO = 0 
PAUSE 500 
PinO = 1 

' make pin 0 an output 

' LED on 

find, however, al projects. lt s on Y 
NEXT 

' LED off 

most of my P~;f ~~ed the extra pins or Sizing Up Your Code 
when l know that \ use the 

GOTO GetPin ' do everything again 

code features 
BS2. 

Getting Back To The BS 1 
Back in 1994, when there was no BS2 to turn 

to, BASIC Stamp had to resort to clever coding and 
VO schemes to make projects work. The introduc­
tion of serial peripherals like Scott Edwards' Serial 
LCD Backpack® and Stamp Stretcher pulled a lot 
of us out of jams. This month, we're going to dis­
cuss some hardware and software techniques that 
just might help you out of a jam and squeeze your 
project back into the BS 1. 

Sharing Pins 

From time to time, we'll run out of pins before 
we run out of code space. This is especially true 
with the BS 1. With careful (read that again, I said, 
"careful") code writing and VO hardware, we can 
share one or more pins. The trick is modifying the 
Dirs variable mid-stream. We don't normally do 
this, so we need to be cautious. 

Take a look at the circuit in Figure 1. This cir­
cuit allows us to display the status of the 1/0 pin 
when it's an output, and to read it when it's config­
ured as an input. Notice that this circuit is config­
ured for negative logic. What this means is that a 
low output will light the LED, a high output will turn 
it off. Don't be alarmed by this; you can easily 
change positive logic (HIGH = On) to negative 
logic with the ' "' (Exclusive OR) operator (0 "' 1 is 
1). 

Okay, let's use this circuit. Listing 1 is a very 
simple program that waits for you to push the but­
ton connected to PinO, then flashes the LED five 
times. Notice that the Dirs variable is reset to con­
figure the pin before each section. In case you're 
wondering, the purpose of the 470-ohm resistor is 
to protect the 1/0 pin in case you push the button 
when the pin is in an output condition. If you 
pressed the button when the Stamp had placed a 
HIGH (5 volts) on the pin, you'd have a short to 
ground. The resistor limits the current through this 
short to a safe level. 

Within minutes of opening my first 
BS 1, I had it up and running code. Within hours, I 
was writing useful programs. Within days, I ran into 
the dreaded ·"Error - EPROM Full" message from 
the Stamp compiler. "Yikes! What do I do now?" 
What I had to do was find code-saving techniques, 
but the pseudo-analog bar-graph display of the 
BS 1 compiler didn't help much with my experi­
ments; its resolution is much too coarse. 

At the time, the BSAVE command wasn't real­
ly documented, but was made known through a 
small App Note that came with the BSLOAD util­
ity. BSAVE writes a 256-byte binary file that is an 
image of the Stamp's EEPROM for your program. 
The EEPROM contains your code and user data 
and - more importantly - an address of the last 
EEPROM byte used by the program code. With 
this knowledge, I was able to write a program 
called STMPSIZE.EX.E (for Stamp Size). What this 
program does is read CODE.OBJ (the file created 
by BSAVE) and displays the results with a 

straightforward text 
output. 

1i'·"'N1 +5 

Using STMPSIZE is 
easy; just include the 
BSAVE command in 
your program and hit 
[Alt]+ [R] (run). The 
nice thing about 1/0 Pin ---o 

BSAVE is that the file is 
created before the 
compiler actually tries 
to download the pro­
gram to the Stamp. 
This means that you 
don't need to connect 
your Stamp to do pro-
gram analysis. 

1K 

470 

Let's look at a quick example. I found, through 
experimenting and using STMPSIZE, that I can 
gain a few precious bytes of code space by replac-

liilS TMPSIZE EXE l!l~E3 
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ing a LOOKUP table with EEPROM statements and 
using READ to get the data. This is particularly 
useful if the data is used more than once and is not 
part of a subroutine. 

Listing 2a is a small program that sends a 
message to a standard (not serial) LCD. Analysis 
with STMPSIZE shows us that the program uses 
111 bytes. Now replace the output section with the 
code in Listing 2b and check it again. Now we've 
used 104 bytes (code plus data) - a savings of 
seven bytes. This may not sound like much but, 
believe me, it is! You can find STMPSIZE.ZIP in ·my 
FfP directory (see Sources). Figure 2 shows a 
screenshot of STMPSIZE with the modified code. 

' Listing 2b 
' Nuts & Volts: Stamp Applications , April 1998 

' Replace sections of Listing 2a with this code 

••j~ion.s: 
'ti!:'"'-?<-

No Missed Inputs 

Once you get comfortable with the Stamp, 
you'll probably want to start connecting it to exter­
nal devices and circuits. The trouble starts when 
your external circuit does something when you're 
not expecting it. Your program may well be run­
ning some process that takes longer than your 
input is active. There are two things we can do, 
and I'm going to recommend them both. 

The first thing we can do is stretch a short 
input, thus making our input pin active long 
enough to come around and see it. The type of cir­

cuit we need is called a one-shot or, for you 
extreme technocrats, a monostable multivi­
brator. What we have to do is design the out­
put to be long enough for us to finish what 
we're doing so that it can see the input. 

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 

Scott Edwards Electronics, Inc. 
2700 E. Fry Blvd. Suite A4, Sierra Vista, AZ 85635 

phone 520-459-4802; fax 520-459-0623 
www .seetron.com info@seetron.com 

Jon Williams 
1505 Grande Blvd., # 1602 

Tyler, TX 75703 
(903) 509-1691 

jonwms@aol.com 
Internet: http://members.aol.com/jonwms 
ftp://members.aol.com/jonwms/stamps 

-----[ EEPROM Data ]----------------------------

There are probably as many one-shot 
designs as there are people on the planet, so 
I'm going to use the ubiquitous 555 timer 
chip. They're tough, easy to use, and very 
easy to finp. Take a look at the circuit in 
Figure 3, which is a 555-based adjustable 

Stamp pin, you can fix this problem by connecting 
an output to Pin 4 of the 555. This pin is the Reset 
input. When taken low, it will reset the 555 output. 
I used this technique in a project with great suc­
cess. If you don't connect Pin 4 of the 555 to the 
Stamp, connect it to +5 volts. 

EE PROM ( " < NUTS & VOLTS > " ) 

' -----[ Main Code )------------------------------ one-shot. A low on Pin 2 of the 555 will cause 
the output (555 Pin 3) to go high for a period 
determined by Rl and Cl (multiply Rl by Cl 
to find the time). 

Start: FOR index = 0 TO 15 
READ index , char 
GOSUB LCDwr 

NEXT 
END 

You need to be careful not to make your 
555 output pulse too long, otherwise you 
might miss another input. If you have an extra 

Okay, what about software? If you analyze 
most of yolir programs, you'll probably find that 
they're a collection of small modules that run over 
and over in a continuous loop. Let's say, for exam­
ple, that we want to check an input, then do three 

Listing 2a 
Nuts & Volts : Stamp Applications , April 1998 

' -----[ Title ]------------------------------ - ------ - ---------------

File . . . . .. SSDEMO. BAS 
' Purpose ... STMPSIZE Demo 
' Author .... Jon Williams 

E-mail . ... jonwms@aol . com 
WWW ....... http://members.aol.com/jonwms 

' Started . . . 07 MAR 1998 
Updated . . . 07 MAR 1998 

-----[ Program Description )---------------------------------------

' LCD Connections: 

' LCD (Function) Stamp 
---------------------
pin 1 Vss Gnd 

' pin 2 Vdd +5 
pin 3 Vo Gnd (or wiper of lOK pot) 

' pin 4 RS Pin 4 
pin 5 R/W Gnd 
pin 6 E Pin 5 

' pin 7 DBO Gnd 
pin 8 DBl Gnd 
pin 9 DB2 Gnd 
pin 10 DB3 Gnd 
pin 11 DB4 Pin 0 
pin 12 DBS Pin 1 

' pin 13 DB6 Pin 2 
' pin 14 DB7 Pin 4 

-----[ Revision History ]------------------------------------------

-----[ Constants ]-------------------------------------------------

SYMBOL RS = 4 ' Register Select ( 1 char) 
SYMBOL E = 5 ' LCD e nable pin ( 1 = enabled) 

LCD control characters 

SYMBOL ClrLCD $01 clear the LCD 
SYMBOL CrsrHm $02 move cursor to home position 
SYMBOL CrsrLf $10 ' move cursor left 
SYMBOL CrsrRt $14 ' move cursor right 
SYMBOL DispLf $18 ' shift displayed chars left 
SYMBOL DispRt $1C shift displayed chars right 
SYMBOL DDRam $80 ' Display Data RAM control 

SYMBOL index = B2 ' loop coun ter 

-----[ EEPROM Data ] -----------------------------------------------

' -----[ Initialization ] --------------------------------------------

Init: Dirs = %00111111 
Pins = %00000000 

' set 0-5 as outputs 
' clear the pins 

' Initialize the LCD (Hitachi HD44780 controller) 

LCDini: PAUSE 500 
Pins = %0011 
PULSOUT E , 1 
PAUSE 5 
PULSOUT E , 1 
PULSOUT E, 1 
Pins = %0010 
PULSOUT E, 1 
char = %00001100 
GOSUB LCDcmd 
char = %00000110 
GOSUB LCDcmd 
char = ClrLCD 
GOSUB LCDcmd 

let the LCD settle 
' 8-bit mode 

' 4-bit mode 

' disp on, crsr off , blink off 

inc crsr, no disp shift 

-----[ Main Code )-------------------------------------------------

Start : FOR index = 0 TO 15 
LOOKUP index , ( " < NUTS & VOLTS > " ) , char 
GOSUB LCDwr 

NEXT 
END 

' -----[ Subroutines )-----------------------------------------------

LCDcmd: LOW RS 

' Write ASCII char to LCD 

LCDwr: Pins = Pins & %11010000 
Pins = char I 16 I Pins 
PULSOUT E , 1 

enter command mode 
then write the character 

' save 7 , 6 and RS; clear bus 
output high nibble 

' strobe the Enable line 

' output low nibble 
' -----[ variables ]---: ---------------------------------------------

Pins = Pins & %11010000 
Pins = char & $OF I Pins 
PULSOUT E, 1 
HIGH RS return to character mode 

SYMBOL char = Bl ' character sent to LCD RETURN 
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Listing 3 [ Initialization ]----- - --------------- ----------- ------
Nu ts & Volts : Stamp Applications , April 1998 

Init : state - 0 

-----[ Title ]---------------------------------

File .. . ... BRANCH . BAS [ Main Code )------

Purpose ... Demonstrates the use of BRANCH 
Author .... Jon Williams 
E-mail .... jonwms@aol . com 

Main: DEBUG "Checking the Input " , CR ' check the input (sim) 
' do other important things here 

WWW . . .. . . . http://members . aol . com/jonwms 
' Started ... 07 MAR 98 BRANCH state , (ProcA , ProcB , ProcC) ' do the next process 
' Updated .. . 07 MAR 98 

-----[ Program Description ]---------------------------- -
ProcA : DEBUG " In Process A" , CR 

PAUSE 1000 ' simulate timing of process 
' point to next process This program demonstrates the use of BRANCH as a means of replacing 

confusing IF-THENs and GOTOs in a dynamic program 
state = 1 
Goto Main 

' -----[ Revision History ]------------------ - -------------- --------
ProcB : DEBUG " In Process B" ' CR 

PAUSE 1000 
state = 2 
Goto Main 

-----[ Constants )----------------------------------- -------------

----[ Variables ]-------------------------------------------------

ProcC : DEBUG " In Process C" , CR 
PAUSE 1000 
state = 0 

SYMBOL state = Bl Goto Main 

END 
' - ---[ EEPROM Data ]-- --------------------------------------------

+5 

(see text) 

10K 
8 

7 41--e-- From Stamp 
6 555 
2 5 

3 To Stamp In 

'i'·llii¥1 

other things. Normally, our program flow would 
look something like this: 

Look for the input 
Do Process A 
Do Process B 
Do Process C 
Do everything again 

If we're worried about missing the input, we'll 
want to check it more often. Like this: 

Look for the input 
Do Process A 
Look for the input 
Do Process B 
Look for the input 
Do Process C 
Do everything again 

At first glance you might say, "Oh, that's easy, 
check the input in a subroutine." Sure, that's one 
way to do it, and it will work in most cases. There 
will be times, though, when you run out of 
GOSUBs (you overrun the GOSUB stack). We 
need another approach. 

BRANCH is one of the most powerful - yet 
least-used - elements of PBASIC. What BRANCH 
does is direct the flow of your program based on 
the value of its control variable. Take a look a 
Listing 3. Notice that we start by checking our 
input (simulated with a DEBUG statement) then 
branch to the current process. At the conclusion of 
each process, the program loops back to the 
beginning. 

Using BRANCH to control program flow is 
very powerful. The real power comes when you 

-----[ Subroutines ]-----------------------------------------------

allow each process to dynamically modify the con­
trol variable. Using this technique will cause your 
program to become very dynamic in its operation, 
without a confusing mess of IF-THENs and 
GOTOs. 

A New Serial LCD 

There's been a lot of "knock-off" serial LCDs 
since Scott Edwards first introduced them, but 
none very notable until now. By the time you read 
this, the ILM-216 should be available from Scott 
Edwards Electronics. I had a chance to work with 
a pre-production unit and I must say that I'm 
thrilled. Take a look at the specifications: 

Two lines of 16 characters 
LED backlighting 
Output for a piezo speaker 

Beginner's Corner 

Four switch inputs 
EEPROM storage of six custom characters 
EEPROM storage of two-line "splash" screen 

Not bad, huh? A two-line LCD and four switch 
inputs for the price of a single 1/0 pin. The ability 
of the ILM-216 to store custom character maps 
and a splash screen means that we don't have to 
implement those features in code. This gives us 
more space for the meat of our program. 

The ILM-216 comes with Scott's typically 
excellent documentation, so I'm not going to go 
into a lot of detail, except to say that its serial input 
and serial output lines can be tied together through 
a lK resistor. Since the BSl can send and receive 
serial data with the same pin, this configuration is 
a potential project saver. I'm working on a BS 1 net­
working project that will use the ILM-216 for the 
node display. Look for details in a future article. NV 

The LED (light emitting diode) is probably the most common status indicator used in electronic 
circuits. Those of us with design experience rarely think about the details of incorporating them; 

those without experience (or who are new), should. LEDs are not like light bulbs. That is, you can't 
connect them directly between an 1/0 pin and ground (or +5) - they need to have a current-limiting 
resistor placed in the series to protect the LED and the Stamp. So how do we figure the correct size 
for that resistor? With Ohm's Law and a pocket calculator. 

Without going into a lot of engineering, here are the basics: The current in a series circuit is the 
same through all components, and the total circuit voltage is divided among the components. In 
order to operate correctly, an LED needs a certain current (called forward current) at its specified 
forward voltage. 

Let's say we have an LED with a forward voltage of two volts with a forward current of 10 mil­
liamps. With a five-volt output from our Stamp, our resistor needs to handle three volts at 10 mil­
liamps. Using the Ohm's Law formula R = E/I (resistance equals volts divided by current), we end up 
with a calculated resistance of 300 ohms (3 / 0.01 ). Chances are that your corner electronics dis­
tributor (the guys who ALWAYS ask for your address) doesn't carry a 300-ohm resistor, but they do 
have them at 330 ohms. This will work fine. It's always safer to use a slightly larger resistor until you 
get the hang of circuit design. 

Now, what we've just gone through only considers one pin. What if we want to light six LEDs? 
Will it work? Sorry, no. Well, not without problems. You see, the Stamp 1 can only source 40 mil­
liamps of current. What this means is that the Stamp can only provide 40 mA when the outputs are 
high (+5). We can get a little more juice (up to 50 mA) from the Stamp by connecting the LEDs to 
+5 and activating them with a low output (like Figure 1 ). This is called sinking the current. 

What we have to do is divide our available current by the number of outputs. Be careful here. 
Most general-purpose resistors have a 5% tolerance. This means that the resistance could be up to 
5% lower than the marked value. Lower resistance means more current. You can either figure in the 
tolerance, or start your calculations without trying to use all the available current. 

We'll be conservative and sink (active outputs are low) 40 mA of current. This gives us about 6.6 
mA per LED, which means we'll need a resistor for each of 454 ohms. The closest standard value is 
470 ohms, so that's what we'll use. 
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Scott Edwards Electronics 

- Graphics 
LCD Module 
with Serial 

Interface 3.66" by 
2.76" 

The new 012864 makes it easy to display text and graphics on a 
128-by-64-pixel LCD. It interfaces with a computer through a 2400 
or 9600-baud RS-232 serial hookup. 

Text Features 

The G12864 works like a serial-receive terminal. It displays text in a 
4-line by 16-character format. Text is displayed in a large 8- by 16-pixel 
font, which can be edited to include custom symbols. 

Graphics Features 

The display lets you plot points, draw lines, and display full-screen 
graphics using easy instructions. Its flash memory stores the text font 
plus 14 screens. You can create fonts and graphics on your PC, then 
download them to the Gl2864 using the included software . 

Convenience Features 

A power supply and DB9 serial-port connector are built in. Connect the 
display to the (included) AC adapter; plug the (included) serial cable 
into your PC or other computer, and you're ready to go. Current draw 
ranges from 15m.A (typical, backlight ofi) to lOOm.A (max, backlight on). 
For complete specifications, see our web site: www. seetron. com. 

Display, with starter pack: $199 Display alone (OEM qty 1): $179 

Scott Edwards Electronics • PO Box 160 •Sierra Vista •AZ• 85636-0160 
ph: 520-459-4802 •fax: 52D-459-0623 •e-mail: info@seetron.com 

Internet: www.seetron.com 
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BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontrollers. 

•:• Expanded BASIC Stamp 1 
compatible instruction set 

•:• True compiler provides faster 
execution & longer programs 
than BASIC interpreters 

•:• In-line assembler & Call support 

•:• New Features/ Peek & Poke, 
12Cin & 12Cout 

•:• Supports PIC16C6x, 7x & Bx 

•!• Use with most PIC programmers 

PicBasic Compiler Bundle -$179.95 
Includes: PicBasic Compiler, EPIC 
Programmer, AC Adapter, 25 Pin 
Cable, PICProto18 and PIC16F84 
Also: PICProto Boards - $8.95-$17.95 
EPIC Pocket PIC Programmer - $59.95 

'BASIC Stamp is a trademark of Parallax, Inc. 

micrtJ@n§inccrin!f ~bs, @nc. 
Box 7532 Colorj:ldo Springs CO 80933 
(719) 520-5323 FAX 520-1867 
[II] www.melabs.comlZ] 

Write In 100 on Reader Service Card. 

I TEST EQUIPMENT cont. 

WANTED: HI-voltage power supplies 
and hi-pot testers. Jennings JHP-70A, 
Von's C-1, hi-potronics, Spellman. Also 
looking for VDF 2.8pF Jennings capaci­
tors and hi-voltage calibration resistors 
for units. Youngson's, Inc., 6701 Mel­
rose Ave., Louisville, KY 40216. 502-
448-6228. 

NEW HEWLETT-PACKARD 141T 
CRTs. $195 EACH. We have quantities 
available. These are double boxed, 
unopened with late 80s date code, guar- . 
anteed. Fits all 141 T spectrum analyz­
ers. Contact Brian at Kentronix. 732-
681-3229 or FAX 732-681-3312. Mail­
ing: Kentronix, PO Box 2444, Farming­
dale, NJ 07727 or E-Mail brian@ken 
tronix.com 

KENTRONIX TEST EQUIPMENT SPE­
CIALS. Check our WEB site at 
http://www.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com­
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E­
Mail: brian@kentronix.com 

AM-FM SERVICE MONITORS bought 
& sold. IFR, Motorola, Wavetek, Mar­
coni, Triplet, HP. FOR QUOTE CALL 
TEST-TRONICS. Full calibration & 
repair, reasonable rates. A division of 
Communications Signalling Inc. 1-888-
423-2565, 805-251-2244, Fax 805-252-
3100. 

WANTED! ELECTRONIC test equip­
ment. We pay top dollar for used 
scopes, generators, analyzers from HP, 
Tektronix, and others. Call Charles at 
Metric for immediate quotation. 1-800-
432-3424 Fax: 510-264-0886. 

Serial Motor Controller. 
Control DC motors, fans, 
and Peltier junctions! 

Serial RAM. Store all 
kinds of data with one i/o 
line! 

Serial Clock. Real time 
and your choice of 4 alarm 
types! 

Use the RAM Pack B to store display messages and 
address pointers. 

The Motor Mind B 
only $29.95 

qty. 
1 

1.2"x1 .3" SIP module, up to 30V/2A 
DC motors, 254 speed stops, 
reverse, read tach(0-65,5281-iz), 
auto-speed control, simple 1 or 2 pin 
serial communication. 

(shown here without heat sink) 

The RAMPack B 
only $29.95 

qty. 
1 

1.6'x1 .6' SIP module, BK bytes of 
RAM, expandable tc 32!<, 1.2K-
19.2K auto-baud detect, addressable 
Write, Byte Read, and Block Read 
commands, new buffer mode needs 
no addressing, 1, 2, or 4 pin serial 
communication. 

The Pocket Watch B 
only $24.95 

qty. 
1 

1'x1' SIP module, real time clock 
accurata to t":e second, year 2000 
compatible, standard, single shot, 
short astable, and long astable alarm 
types, simple 1 or 2 pin serial 
communication. 

www.solutions-cubed.com 
phone (530) 891-8045 
fax (530) 891-1643 

BS2 

control 
lines 

+5V 

LCD Display 

j+5V 

RAMPack B 

G~g,__ __ ........, ~~ 

Store display data and addresses in RAM 
using only one i/o line and the RAM Pack B 

3029 F Esplanade 
Chico, CA 95973 

Place your order by phone, fax, mail, or via our web site. We accept Visa and Mastercard. Shipping and handling are extra. COD is extra. 
Ask about our consultin services! BASIC Stam is a re istered trademark of Parallax Inc. 
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MOTORIZED LINEAR SLIDE, with Z AXIS DRIVE 
Heavy duty 3/8" diameter chromed steel rods provide up to 9 inches of linear 
travel. X drive is via a toothed belt powered by a SLO-SYN M061-LF-409. 
1.25V@3.8A stepper motor with 200 steps per rfN and 75 oz. in. hold. The Z axis is 
attached 
directly to the 
slide. provides 
2 inches of 
travel and is 
powered by its 
own Ropidsyn 
23E-6108BH 
1.25V@3.8A 
stepper. 200 
steps per rev 
and 60 oz. in. 
of hold. Very precise motion 
is possible due to the approx. 4:1 ratio 
toothed belt drive. Nice quality, suitable for gen'I use. 
Nol recommended for ultra precise or high load applications. 
Removed from precision optical equipment. Overall size: 17"L x 6"H x 5.5"D 
Complete assembly mounted on a rigid 1/4" thick base. Ltd. Qty. 

"X and Z" DRIVE SYSTEM (as shown) ..•... $99. 

CHECK THIS OUT! ULTRA MINI and WEATHERPROOF 
Sold elsewhere in N& V for $249! Our 'LIPSTICK' camera 

. ' ~ sets new standards. Sleek block anodized. 
aluminum. housing is 0-Ring sealed and RAINPROOF. 
Adjustable tilting mount included. Specs: 1/3" CCD. 380 
Lines resolution, 0.3 Lux sensitivity, AGC. Auto Shutter. 

, Operates on 9 to 16VDC @lOOmA, 3.7mm, 78° FOV 
·· lens. A real gloss lens. NTSC video out. 112 once' 

SENSITIVE to IR. Ultra small Size only: 23mm diam. X 
50mm long. With 36" leods. 

, GM-200K-STD ••• $149 power adapter ••• $4.95 

"EMBEDABLE", PINHOLE LENS, 
"BULLET CAM" it's INCREDIBLE ! 

So tiny you con install it right into a door with merely on 0.9' diameter hole. 
Sleek block anodized, extruded aluminum housing. Similar construction as the 
lipstick camera above only smaller' 1/3" CCD, 410 lines Res .• 0.3 Lux sens., AGC, 
Auto Shutter. Power from 9 to 16VDC @lOOmA. 250k PIXELS. 90° FOV Pinhole 
lens. A real gloss lens. Std. NTSC video out. 1/2 once' SENSITIVE to IR. 
Size only 23mm Diam. x 35mm long. With 36" leods. Think of the places you 
could put this little jewel. GM-200K-PH lens, •• $149 Pwr. module $4. 95 

NEW MODEL MICRO CAMERA, w/audio 113· cco. 410 lines 
Res .• 0.3 Lux sens .• AGC, Auto Shutter. Power from 9 to 16VDC 
@lOOmA, 250k PIXELS. Std. model, 3.6mm, 92° FOV lens, 
Pinhole, 90° FOV. A real gloss lens. Both focus from lOmm to , 
infinity. Std. NTSC video out. 1/2 once' SENSITIVE to IR. Size Std: • f, 
1.25"sq. x l"d. PH is 0.6"d, Both with 6" leads. WARNING: 
Don't confuse these models with LOW RESOLUTION. HIGH LUX 
C-MOS CAMERAS. C-MOUNT model now available. Only 0.9" d 
GM-1 OOOA-STANDARD •• $89 GM-1 OOOA-STD/ Audio ............ $109 
GM-lOOOA-PINHOLE ..... $89 GM-lOOOA-PINHOLE/Audio ... $109 
GM-1 OOOA-C-MOUNT ••• $89 GM-1 OOOA-C-MOUNT I Audio.$109 

C-Mount f2.0 lenses 
4mm, 80° ...•.•... $24 
8mm, 40° ......... $24 
12mm, 28° ....... $24 

Micro lenses for GM 1000 series 
2.Smm, l S0• ........... $22 
4.3mm, 78° fl .8 .....• $22 
Smm, 70•PH ............ $22 

FRONT SURFACE MIRROR with 
ADJUSTABLE MOUNT 19mm diam. mirror, 
attached to a sturdy adj. mount, integral riser & 
base machined from a single aluminum block. 
Dual alien adj. screws. Optical center 46mm high. 
Block anodized. Overall size: W50mm x 62mmH x 
D26mm. Removed from loser system. Ltd.qty. 

OUR PRICE •• $39.00ea. 2 for $69.00 

VARI-DENSITY BEAM SPLITTER is MOTORIZED! 
50mm diam. wheel, !dens. 0.2 -2+1, 
mounted to 3VDC Canon gear-motor. 

i Includes a 5mm photo-voltaic cell for 
feedback. Riser & base machined from a 
single block. Optical center 46mm high. Block 
anodized. Overall size: W63mm x H92mm x 
D69mm. Removed from equipment. 

SPECIAL $129ea. 

"TECH SPEC" OPTICAL FLAT, Precision, Dual 
Surface, Zerodur. Edmund model, M43433, 
6"d x 1" thick. Polished and certified to 1/lOth 

wove. Ultra low expansion Schott Zerodur. Like 
new condition. Includes carry case and colib. 

certificate. Reg ... >$1200 Now ••• $395 

CUBE BEAM SPLITTER, 13mm 
Two precision right angle prisms. flat 

. to two waves. Bonded and AR 
cooled. Permanently mounted on 

alum. plate. Split approx: 88% thru, 6% split $15ea. 

Used, depot refurbished. GYYR I HITACHI model 1440-10 at 1/3 
of the regular price. More features than we hove ever seen in 
one unit' On screen programming, time/dote stomp. audio. fully 
programmable 10 channel auto video switch. power loss 
recovery and alarm inputs. Although not cosmetically perfect, 
they ore in excellent working condition.Instant security system. 
just odd cameras. ORDER # H 1440-10 ••••••••• $799ea. 

16 CHANNEL DIGITAL VIDEO MULTIPLEXER, 
allows real time, multi-camera recording to tape. 

~i1C.~~. ••••-41l•• _ ..... ~ ..... 

·ff"' 9 El'.] Q e'J~ ~ 

NEW' American Dynamics model 1484SL-16. allows recording of 
up to 16 cameras on one video tape. Video loss detection and 
pre-loss frame memory. Manual or auto camera selection. Bring 
your surveillance system up to commercial standards. Con be 
rock mounted. A quality unit. Very limited quantity available. 

ORDER# 1484SL-16 ............... $799ea. 

NEW! 4 CHANNEL, VIDEO AUTO SWITCHER 
Model GM34. Connect to any four standard video signals and they will be 

( t • • . . . . sequentially output to the dual 
rear panel BNC outputs. Front 
panel hos user adjustable, 
variable dwell time from 1 to 
15 sec per channel. Auto or 

manual switching with channel bypass. Compact only 8.6"W x 3.7" D x 1.75" H. oc 
powered. Video loop through jock. NEW GM-34 •••••••••• $89ea. 

WORLDS SMALLEST 100mW VIDEO TRANSMITTER, Incredibly 
only 0.98" x 0.8" x 0.037" in size. Transmits crystal controlled hi-res. images with 
lOOmW output! The transmitter you've been waiting for. 
Shown actual size. Much smaller than the 9V battery 
which powers ii. Draws only 35mA' Factory tuned ready to 
receive on coble channel 59. Will work with color or B&W 
cameras. UHF Bow tie antenna with balun and 3' F coble 
for TV Included. Perfect with our GMlOOOA cameras. Both 
will fit in a cigarette pack ..... .with the battery' 

TVX-100 ••• $199. TVX-100 with GM-lOOOA-PH Camera ••• $288. 

FREE ARGON LASER? 16mW Brilliant Tourquise Blue, 
SPECTRA PHYSICS, 161B with POWER SUPPLY 

Our low price is like paying for the power supply and getting 
the loser FREE! The 488nm. TEMoo mode is nearly 
lOX brighter than a 16mW HeNe! This is the loser 
you always wonted but couldn't afford. Perfect for 
that kick butt light show! All ore in good. plug and 
ploy condition. Standard llSVAC operation. 
Integral fan cooling. We priced the whole system 
for less than others charge for the power supply alone. Why spend more? AN-lays in 
demand. Limited Qty. New Price ••• $5K+ OUR PRICE ..... $899 

Brand New, Video Motion Sensor. 
Model VMlO. Attach to any standard video 
signal and you've got on electronic 

·watchman· diligently watching the entire scene. Or any adjustable sized area 
within the scene. Such as a doorway or even a drawer or cabinet. A state of the art 
security aid. The unit will close a contact when it senses a change. Use it to turn on 
a VCR or coll the hounds. Auto or manual reset. Compact, oc powered. Adjustable 
sensitivity. Video loop through jock. NEW VM-10 •••••••• $189. 

TWO MINIC-MOUNT CAMERAS, The super sensitive, GM410 or 
the eneral purpose GM412, The GM-412 specs: B&W. size 1.5"sq. X 2.4"L. 

· 250,000 Pixels, 380 lines Resolution. 
Sensitivity 0.3 Lux. The GM410 specs: size only 
1.5" SQ. x l.6"L, >270,000 Pixels, 410 Lines 
Res., Sens. 0.05 LUX .. Both cameras ore 1/3" 
CCD with AGC & Electronic shutter. 12V 
@llOmA power. NTSC out. IR SENSITIVE, GM 
410 hos RCA video connector, GM-412 hos a 

• BNC. Both use std. DC pwr. jock. Aluminum 
housings with dual threaded top and bottom mounting. True performance not 
hype' These cameras will outperform ANY camera in this magazine. Multi- lens 
options ore available to exploit their superior performance. 
GM412 less lens SPECIAL.. •• $129ea. GM410 less lens ... $169ea. 

Ultra Fast Lenses for Low Light or 
16mm, fl.6, 15° FOV ••••• .$39 
Smm, fl .3, 300 FOV ....... .$49 
4mm, fl .4, 56° FOV ••••••• .$49 

Gen'I Purp. for Normal Light 
4mm, 80• FOV ..... $24 
Smm, 40• FOV ..... $24 
12mm, 28• FOV ••••• .$24 

WEATHER RESISTANT Camera Enclosure NEW LASER DIODE MODULES, operate from 4.5 to 9VDC ! Exclusive "LAB STYLE" LASERS, 650nm and 635nm, 
Rugged, Dependable. 
One year warranty. 
Adjustable X and Y beam 
position. Aircraft aluminum 

Solid. extruded aircraft aluminum. 
Strain reliefs for cables. 
Size: 3.5"w x 3.7"h x14"L, 

Our Price ••••••••••••••••• $59ea. 
with 11 OVHEATER •••• $79ea. 

C02, 60Watt CW, SEALED GLASS LASER HEADS 
Integral Hard Sealed Mirrors, Factory Refilrbished, 

High quality water cooled heads. originally designed for a medical 
application. Size: 44"L x 3.2"diom. Power requirement, 30KV 
trigger with 15-20KV@ 7 to 20mA operating current. These ore not 
toys. Perfect for engraving, cutting and drilling many materials. 
Always a sellout. Ltd qty .... 50Watts $995ea. 

SEM-52, MILITARY, VHF, FM TRANCE/VER 
Beautiful Germon mode rodlo operates on up to six 
pre-set. xtol controlled channels. We supply 
47.BMHz & 55.5MHz. Radio is powered by six 
standard 'AA' cells. Controls include: OFF-ON 
SQUELCH, !AUS-EIN-RSP). volume and channel 
!KANAU Accesories provided include: 2 battery 
pocks. 35" Ribbon antenna with flex base, Strop­
on "web" heodset/mic and carry case. 
Used in very good condition. 

LTD. QTY ••• $139ea. or $249 for pair 

SPECIFICATIONS: 650nm SX Brighter ... $45 
DC Power: 4.5 - 9V. @65mA 
Power out: 4.5mw max. 63Snm l OX Brighter ... $69 
Range: 400-800 Meters • 6 3 5 F d • f $7 9 
Gloss Collimator a I· 0 cu s ... 
Size: 0.4l"diam.xO./L Shown Actual Size 

The best value for commercial. Subminiature. loser modules. Gloss collimating lens provides 
1.5mRod performance. (divergence comparable to HeNe losers.I Wide input. internal surface 
mount. 4.5 to 9VDC power supply. Machined brass for excellent thermal characteristics. 

Co-PILOT PRECISION ELECTRONIC COMPASS Patented Magneto-Inductive sensor 
technology out performs ALL OTHER MAGNETIC SENSORS in tt's class' 
Two axis sensor calculates compass heading and cardinal points. 
Built in compensation for external magnetic fields. Internal tilt 
compensation up to 20 °. The CO-PILOT is the most sophisticated 
auto compass available. +/- 5 ° occy., 1° res .• backlit 2"x3" LCD 
display shows digital heading. cardinal points. moving compass rose 
as well as all menu choices. Magnetic or true north. Declination 
angle storage. Trail blazing memory. Automatic return reverses your 
route. One button bearing storage. Digital clock and up down timer. Adjustable electronic motion 
damping. Magnetic distortion alarm. EL bocklight. Auto shut off. Splash resistant. 200 hour 
battery life. Co-PILOT Compass ........... $95ea. 

MOUNTED, FRONT SURFACE MIRRORS, adjustable. 
1.5" diam adj. mirror cell holds 14mm FSM. Mounts ore easily 
removed from sturdy solid aluminum base. Four alien screws for 
adj. Single mirror base unit is: 5.25"H x 3"W x 1.6"D, Daul mirror 
base unit is: 4"W x 3"D x 2.75"H Perfect for home holography. 
Removed from system. Single $15.95 Double Mnt •• $19.95 

, MANCHESTER, NH o3to 

housing. Internal battery and on-off switch included. Makes a super 
pointer . .75d x 2.75"L SALE ••••• 650nm $69, 635nm $99 

ULTRA HIGH VACUUM TURBO PUMP. 
Leybold Heraeus Model Turbovoc 
150. Used with only 3600 hours on 
the clock' Mini condition. Includes 
Turbotronik NT150 controller and 6" 
to 2· flange.Perfect for pumping 
down gos losers. One available. 
Less than 1/2 price .... $1995. 

AIR BEARING SPINDLE from DOVER INSTRUMENTS 
Super accurate air bearing spindle with servo controller. Similar to 
534-RF-BDC/MFM. Face plate 4.8"d., Mox. RPM 7200, Load to 

651bs .. axial stiffness: 1,500,000 lb/in, axial rotational 
error <2 microinches, radial rotational error <2 
microinches. Operates with 90PSI @ l.3scfm. Rock mount 

controller provides <0.01% speed 
accuracy. Good condition. Removed 
from precision lob instrument. 
Dover price: >$15K 
ONE AVAILABLE •••• $1595 

. ORDER: 800-870-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tfct< 
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I TEST EQUIPMENT cont. 

POOR MAN'S Spectrum Analyzer/Moni­
tor Receiver Kit. 2 to 1, 700 MHz. Basic 
kit only $78. Now available with 
switched resolution filters, tracking gen­
erator and direct digital frequency read­
out. Works with ANY scope or IBM com­
patible computer. Send stamped enve­
lope for details. Science Workshop, Box 
31 OB, Beth page, NY 11714. 
http://www.science-workshop.com 

SUCH A DEAL! Check out Metric's 
"Current Specials" at http://www.metric 
sales.com Great deals on top quality_ 
reconditioned test equipment. Call 1-
800-432-3424 for a free catalog. 

O'SCOPE SALE: Tek 485 350MHz 
$625; Tek 475A 250MHz $550; Tek 475 
200MHz $475; Tek 4658 100 MHz 
$450; Tek 468/DM44 1 OOMHz storage 
$950; Tek 464 1 OOMHz storage $350; 
Tek 465 1 OOMHz $350; Tek 455 50MHz 
$175; Tek 2213 60MHz $395; Tek 
2213A 60MHz $450. All scopes in good 
working condition. ISA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-
0010, Fax: 714-488-0299, E-Mail: 
sklar@cerfnet.com 

WANTED! ELECTRONIC test equip­
ment. We pay top dollar for used 
scopes, generators, analyzers from HP, 
Tektronix, and others. Call Charles at 
Metric for immediate quotation. 1-800-
432-3424 Fax: 510-264-0886. 

WANTED: WESTERN electric test 
equipment. Tube-type only please. Freq. 
measurment sets, oscillators, amplifiers, 
coils, transformers, parts, tubes. Free 
offer, Great Wireless Museum 1-800-
653-6427. 

WANTED! ELECTRONIC test equip­
ment. We pay top dollar for used 
scopes, generators, analyzers from HP, 
Tektronix, and others. Call Charles at 
Metric for immediate quotation. 1-800-
432-3424 Fax: 510-264-0886. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $235 or less. 
We also handle 478As and many oth­
ers. Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541-753-4629. 

Fluke 5200A 
Programmable Voltage Calibrator, outputs from 
1 00 µV rms to 120 V rms at 50 mA current level. 

Speclal $1100.00 

Fluke 5215A 
Precision Power Amplifier, output voltages to 1100 
Vrms, max output of 200 Watt, 1 O Hz to 120 kHz. 

Special $1100.00 

Fluke5440A 
Calibrator, 4 ppm, completely programmable, 
output from o to 1100 V de, boost output and 
divider output from Oto +2.2Vdc. 

Special $3500.00 

Fluke 8012A 
Digital Multimeter, 3.5 digits, seven functions, 
0.1 % basic accuracy, true-rms ac, from 45 Hz to 
50 kHz, 10A range, 2n and 2on range. 

$175.00 

Hewlett-Packard 8657A Opt 002 
Signal Generator, 100 kHz to 1040 MHz, 10 Hz 
resolution, output power + 13 to -143.5 dBm into 
50!2. Opt 002, RF connectors on rear panel. 

Speclal $3900.00 

Hewlett-Packard 3582A 
Spectrum Analyzer, .02 to 25.5 kHz, 0.02 Hz reso­
lution, 70 dB dynamic range, transfer function, 
·coherent function, phase spectrum, and frequency 
domain analysis, internal noise source, HP-IB. 

EIP Microwave 548A Opt W-36 
Microwave Frequency Counter, 10 Hz to 26.5 GHz, 
12 digit LED display, sensitivity 25 mV rrns (1 O Hz to 
100 MHz) -15dBm (22 to 26 GHz) . Opt W-36 
includes the following options and modifications: 
Opt. 05, oven stabilized time-base, opt. 06, extend­
ed frequency capability, opt. 08 GPIB, W-11 , 50/60 
to 400 Hz operation, EMVRR shielding. 

$3,900.00 

Hewlett-Packard 1650A 
80 Channels of 25 MHz state or 100 MHz timing, 
trigger or pattern across 80 channels, built-in 3.5" 
floppy drive, with accessories. 

$1995.00 

Hewlett-Packard 16508 
80 Channels of 35 MHz state or 100 MHz timing, 
trigger or pattern across 80 channels, built-in 3.5" 
floppy drive, with accessories. 

$2750.00 

Hewlett-Packard 89018 
Modulation Analyzer, 150 kHz to 1300 MHz, 
measures AM and FM to 1 % accuracy, measures 
RF frequency, measures power, low internal noise, 
completely automatic. Options available. 

$4,250.00 

-Hewlett-Packard 89038 
Audio Analyzer, 20 Hz to 100 kHz, combines the 
functionability of a low distortion audio source, 
frequency counter, high performance distortion 
analyzer, SINAD meter, and a ac/dc voltmeter. 

Special $3500.00 

Hewlett-Packard 53508 
Microwave Frequency Counter, 500 Mhz to 20 
GHz, 11 digit display, 1 GHz tracking speed, mea­
sures frequency, period, period average, ratio, 
totalize, and time-interval. Sensitivity to -40 dBm. 

$4375.00 

WANTED: USED TEST EQUIPMENT 

Hewlett-Packard 86408 
Signal Generator, 0.5 to 512 MHz, -149 to + 19 
dBm RF output, phase locking and counter. 

$1,250.00 

Hewlett-Packard 8350A/83545A 
Sweep Oscillator Mainframe with Sweep Oscillator 
plug-in . Plug-In capabilities; 5.9 to 12.4 GHz 
frequency range, 50 mW max leveled power, com­
plete HP-IB programmability. 

$3,250.00 

Hewlett-Packard 5335A 
Universal Counter, 200 MHz, built-in automatic 
rise time, cycle, pulse width, slew rate and phase 
measurements. Automatic triggering. 

Special $750.00 

Hewlett-Packard 84948 Attenuator 
Manual, de to 18.0 GHz, o to 11 dB in 1 dB steps. 

$450.00 

Hewlett-Packard 84958 Attenuator 
Manual, de to 18 GHz, 0 to 70 dB in 1 O dB steps. 

$450.00 

Tektronix SG504 
Signal Generator, provides a leveled output ampli­
tude that is variable 245 to 1050 MHz in 2 bands. 
Amplitude range is 0.5 V to at least 4 V p-p. 

Special $2750.00 

Tektronix 4658 
100 MHz Oscilloscope, 5mV/div sensitivity, 2 nS 
sweep rate, delayed sweep, trigger view and 
beam finder. Includes 2 probes. 

$675.00 

Tektronix 466 
100 MHz Storage Oscilloscope, dual trace, 5 
mV/div, stored writing speed of 3000 div/µs vari­
able persistence. Includes 2 probes. 

$575.00 

Tektronix 485 
350 MHz Oscilloscope, dual trace, 5 mV/div sensi­
tivity, 1 ns/div sweep rate, 3.0 div/ns writing 
speed, selectable input impedance. Includes 2 
probes. 

• DAN BAR 
SALES COMPANY 
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EXCELLENT CONDITION TEST 
EQUIPMENT: HP 3488A switch/control 
mainframe $850 (cards available); HP 
37204A HP-IB extender $235; HP 
59306A relay actuator (6-SPDT) $175; 
HP 59307 A dual VHF switch (2-SP4T) 
$175; HP 59401A HP-IB bus analyzer 
$250; HP 8161A/020 100MHz HP-IB 
dual channel pulse generator $3,000; 
HP 5334A 1 OOMHz counter (rise/fall 
time, HP-IB, etc.) $850; HP 5334A/030 
as above with 1.3GHz channel C 
$1,250); HP 5335A/020,040 200MHz 
counter (rise/fall time, statistics, HP-IB, 
etc.) $1,200; Stanford Research SR 510 
lock-in amplifier $1,400; HP 339A distor­
tion analyzer $1,500; Tek 222A hand­
held battery-operated digital storage 
scope $1,250 (many accessories avail­
able). HP 8502A/H26 
transmission/reflection test set $950; HP 
8748A/H26 S-parameter test set $1,550; 
Tek AM 503, A6302 current probe, 
amplifier $850; Tek FG 504 40MHz 
function generator $675. Excellent con­
dition! All with warranty. Pepper Sys­
tems, 214-353-0257 (Fax 214-902-
9511 ). 

ELECTROMAGNETIC DETECTORS, 
including Trifield® broadband meter 
(analog) reads field strength of 10-1000 
V/M at 100KHz-2.5GHz, also indepen­
dently reads magnetic (3-axis) and elec­
tric fields, below 1 OOKHz. (0.2-100 milli· 
Gauss, and .5-100 KV/M, at 60 Hz). 
Ideal general detection tool for both AC 
power and RF work $170 postpaid. 
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 weather, etc.) For the first 
time, under $4,000 for a true ion 
-counter! $580 postpaid. DC Gaussme­
ters 4.5 digit Hall detector with versatile 
axial and transverse probe (.01-20,000 
Gauss) $210. Earth magnetometer 
(.01 milligauss-20 Gauss) $365. All 
above have 1 year warranty and include 
9-volt batteries. Made in .USA by Alphal­
ab Inc., 1280 South 300 West, Salt Lake 
City, UT 84101. Tel. 1-800-769-3754 or 
801-487-9492. Free catalog. See 
www.trifield.com 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

TEK 577/D2/177 curve tracer $850 in 
good condition. CUSHMAN CE-24A 
selective level meter 1 KHz-3.2MHz, -80 
to 20dBm, .003uV sensitivity with 50 
ohm input $150. TEK PS 283 tripple 
otJpUi power supply, new in a box $375. 
1 O day money back guarantee. For 
more great deals on test equipment 
please call 650-244-9438 or visit our 
web site: http://www.odulo.com/corp 
/equiptek 



TEK-SALE: New unused 69802B $600, 
6902A $350; DA-4084 w/5003 distortion 
analyzer $550. New factory boxed CFC 
250 timer/counter $95; 475 w/DM44 
$400; 7904 $300; Ml-5010 program. 
multifunction interface $200; 7A13 $135; 
7A18 $50; 7B15 $175; 7B53A $58; 
7B80 $70 ; 7B85 $75; 7B92A $125; 
7D15 $150; 7D20 $250; 7F10 $350; Sl-
5010 $200; P6202A FET probe $200; 
PG-508 $225; SC-502 $250. New fac­
tory boxed PS283 $325; 2511 $400; 
SSMQK1 PLCC engineer's kit $200. All 
with 30 day warranty; call Psitech Plus 
707-745-4804 request bi-monthly fax 
listings. Fax 707-747-5277, E-Mail: 
apeas@ix.netcom.com 

ENGINEER TESTED: SPECTRUM 
ANALYZERS. Frequency counters, fre­
quency standards, meters. scopes, gen­
erators , and more. VISA, MASTER­
CARD, AMEX. More information : 
HTTP://TECH-SERVICES.COM "Perfor­
mance-tested." Calibrated. Warranteed. 
Gary N6ZD. 

EXCELLENT CONDITION TEST 
EQUIPMENT: HP 3325A 
synthesizer/function generator $1,695; 
HP 5345A 500MHz counter $400; with 
HP-IB $675; HP 6012B autoranging 
200W power supply $2,400; HP 6237B 
triple output dual tracking power supply 
$375; HP 7090A measuring plotter 
$1,500; HP 7475A 6-pen plotter $220; 
HP 83522A .01 to 2.4GHz RF plug-in 
$4,900; HP 8411 A/018 harmonic fre­
quency converter $475; HP 8743B/018 
reflection/transmission test set $875; HP 
11713A attenuator/switch driver $675; 
HP 11869A adapter (for 8350B) $350; 
Tek 520A NTSC vectorscope $650; Tek 
466 (100MHz, storage) $600; Tek 468, 
R468 (100MHz, digital storage) $1 ,150, 
900; Tek 475A (250MHz) $650; Tek 
475A/DM44 (250MHz, multimeter) $725; 
Tek 7CT1 N curve tracer plug-in $325; 
Tek 7S14 1GHz sampler $575; Tek PS 
503A power supply plug-in $175; Tek 
TR 503 tracking generator $850; 
Wavetek 178 waveform synthesizer 
$1,600. Excellent condition! All with war­
ranty. Pepper Systems, 214-353-0257 
(Fax 214-902-9511 ). 

EXACT 124 function generator-dual out 
to 5MHz $65; GR 1001A signal genera­
tor $70; HP 651A 10MHz signal genera­
tor $50; HP 8620A/86235A 1.7-4.3GHz 
sweep generator $21 O; 86250A 8-
12.4GHz plug-in $150; HP 1900A 
25MHz pulse generator $75; Tek 464 
1 OOMHz storage scope $400; Racal 
9913 200MHz counter $55; Rockland 
FFT 512S FFT analyzer $125; PMI 1038 
network analyzer $115; HP 3455A 6-1/2 
digit voltmeter $185; HP 410C voltmeter 
$70; HP 432C power meter $100; HP 
3400A 1 OM Hz RMS voltmeter $80; Ben­
dix ignition analyzer scope $165; Doric 
DS500 K thermocouple readout $25; HP 
7132 chart recorder $85; GR 1608A 
RLC bridge $95; HP 3581 50KHz selec­
tive voltmeter $110. 714-495-8649 
evenings. 

FED-LOG on CD-ROM. Have you won­
dered 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 Whole­
sale Surplus 904-897-6482. E-MAIL: 
TOMFORSHE@AOL.COM 

WANTED: WILTRON 6400-6N50 or 
6400-6NF50 SWR autotester and 
Wiltron 6400-71 N50 detectors. Contact 
Jim Stevenson, telephone 609-888-
2846, fax 609-888-2847, E-Mail: 
jlstevensn@aol.com 

TEKTRONIX EQUIPMENT; 7D20 pro­
grammable digitizer, $400; 453 50MHz 
dual ch. scope, $300; 7623A, 1 OOMHz 
storage, $350; 7704A 200MHz scope 
frame, $350; P6042, current probe DC-
50MHz, $500; K212 scope cart, $125; 
200C scope cart, $125; mobile 3 scope 
cart for 7000 series scopes, $200; 7104, 
7A29, 7A26, 7B53A, 7615, 1GHz scope 
system, $4,000; 604 XY display, $300; 
A-comm Electronics 303-290-8012. 

EQUIPMENT SALE: 435A $150, 8 
available. 214B pulse generator $850; 
HP 3400A $95; 8620C all scales 
w/86290A $1, 100; HP 3575A opt. 001 
phase gain meter $500, without option 
$350; 36037A repeater $75; 37203A 
HP-IB extender $65; 59308 timing gen­
erator $50; 59501 A power supply pro­
grammer (as new) $60; 5420A 
w/10920A digital signal analyzer $200; 
HP late model 8170A logic pattern gen­
erator $125; 8470A opt. 02 network ana­
lyzer $250; 8742A reflection test set 
$200 . Psitech Plus 707-745-4804 
request twice-monthly fax listings. Fax 
707-747-5277. E-Mail: apeas@ix.net 
com.com 

LOWEST PRICES! Check out Metric's 
"Current Specials" at http://www.metric 
sales.com Great deals on top quality 
refurbished test equipment. Call 1-800-
432-3424 for a free catalog. 

RE 204 AUDIO analyzer $400. Call for 
others. Psitech Plus 707-745-4804 
request twice-monthly fax listings. Fax 
707-747-5277. E-Mail : apeas@ix.net 
com.com 

WANTED: LATE model TEST EQUIP­
MENT 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 

er's Systems Spe -ialist 

www.rogerssystems.com 

MONITOR CABLES 

~=--:4@ ~ _ ____ _j 

6' HD15TOD813W3 
MALE TO MALE 

FOR SUN MONITORS 

CC-VGA-0813W3 

6' HD15 TO 5 8NC 

MALE TO MALE 

CC-VGA-SB NC 
'12.02 EA 

PRINTER CABLES 

~ -~r- ~ 
10' D825 TO CENTRONICS 

MALE TO MALE 
FOR HP, EPSON, 

CANON AND OTHERS 

CC-PR1-1284 
Sg_llll EA 

6' D825 TO CENTRONICS 
MALE TO MALE 

FOR HP, EPSON, 

CANON AND OTHERS 

CC-PR6-1284 
S6.&l! EA 

DC-DC CONVERTER 
CAR ADAPTER 

WITH MULTI-HEADS 
FOR RADAR DETECTORS, 

PHONES, CD PLAYERS, ETC. 

TM-354 ......... sa.00 EA 

ANDREA HEADPHONES 
W/MICROPHONE 
-NOISE CANCELLING 

MICROPHONE­
·USE WITH LEFT 

AUDIO ADAPTERS 
S-VIDEO/ADB COUPLER F/F 

AD-506 ............. 52.!Hl EA 

3.5MM COUPLER 

""'~ F/F-STEREO 

r'° AD-503 
$1,52 EA 

FANS 
--------------------+------------------1 ORRIGHTEAR- FOR COOLING 

PENTIUM II 
PROCESSORS 

-BALL BEARING 

Microphone 
Stick-on monitor or clip on or 

stick onshirt 6 ft . cord; 

condenser mic. 

#TM-MIC-2 
s202 each 

100/ .90 .each 

FLOPPY DISK FILE 

HOLl:?S 100 DISCS 
W/KEYLOCK 

#TM-DSC-3 
s4,02 each 

Magnetic Mount 
Antenna 

Standard TNC 
connector, ONLY 
Portable, s7 5l! each 
12 in. tall, 
Ion cord 

1" CASE STICKERS 
ASSORTED CASE 

STICKERS TO PLACE IN 
EMPTY SPACE ON 

FRONT OF 
COMPUTER CASE 

$1.00 EACH 

CD Jewel Case 
Replacement for original 

17':\1 y 
case 

#TM-CD1 
s.40 each 

Parallel Port 
DB25 Female to 26 pin socket 

J:1. 

#CN-702 $.50 each 
100/$.40 

COLORFUL MOUSEPADS 
MANY COLORS AND 

PATTERNS· DURABLE! 

#TM-PAD s102 each 

#TM-165-MONO s1Q!!2 each 

Multimedia 
Slim-desktop 
microphone 

TM-MIC-3 s3,02 EA 

20 +....... 2,so EA 

COMPUTER 
POWER SUPPLIES 

230 WATT MINI SIZE-UL 
PS-245 ......•.. s20.® EA 

250 WATT MINI SIZE -UL 

PS-247 ......... s21.~ EA 

CANNED AIR 
12oz. CAN OF 

COMPRESSED AIR 
GREAT FOR CLEANING 

ELECTRONIC EQUIPMENT! 

TM-AIR. ........ ss.~ EA 

W/SENSOR WIRE­

TM-FAN-PENT2 
$16.02 EA 

HARD DISK DRIVE 
COOLER 

-IVORY COLOR, 

FITS IN 5 1/4" BAY· 

TM-FAN-HOD 
$14.02 EA 

Special 1-EEE 1284 
Printer Cable 

1 O' Bi-Directional 
DB25 Male to 

Mini Centronic 36 
A.K.A. type "A". ·c· 
#CC-PR6-BIMIN 

$.89 each 
100/ .50 EACH 

----------------------~~ Local 805-295-5 77 Remember, We Have Great Connections ... For You! FAX 805- qs 8 
II_ -- $10.00 minimµm order required •Add $4.50 shipping for pre-paid orders 
ti California residents add 8.25% tax • eMail Sales@RogersSystems.c~m [ .. 

Call for quantity discounts • No out of state checks accepted • Most orders shipped same day 

IEJ ffi [ • J 24895 Avenue Rockefeller, Valencia, CA 91355 !EJ ffi [ • J 
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nless you live in a condo, 
you probably have had 
problems with varmints in 
your yard at one time or 

another. It may be stray cats or 
dogs, or even the occasional 
unweJcome solicitor! In addition to 
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rabies, varmints are known to carry 
and transmit infectious diseases 
and are a transport vector for blood 
sucking parasites and hitch hiker 
weeds. 

Of course, it is unlawful and 
inhumane to resort to violent mea-

sures, and trapping and relocating 
varmints will not work in the long 
run because the varmint population 
is actually dependent upon the 
available food supply in the neigh­
borhood. 

Well-intentioned, but misguided 

"feeders" will tend to support a per­
manent population of stray ani­
mals. Removing the varmints will 
only leave a vacancy for others to 
take their place. 

No varmint likes to get wet. 
Survival depends on retaining body 



heat so dogs, cats, and other wild 
animals have an instinct to avoid 
being soaked. 

This month's project will use a 
Passive Infrared (PIA) sensor to 
trigger open a solenoid valve 
which, in turn, is connected to a 
common yard sprinkler. When 
aimed at the area you wish to pro­
tect, varmints will steer clear! 

The local chapter of the 
ASPCA confirms that this is an 
acceptable and humane method of 
deterring trespassing strays. Stray 
animals usually possess enough 
intelligence to realize when they 
are not welcome. The PIA varmint 
chaser will drive the point home 
without hurting them and may 
result in a greener lawn as well! 

Passive Infrared (PIA) detec­
tors have recently become cheap 
and plentiful. Advances in logic cir­
cuitry and infrared lensing systems 
have made them remarkably reli­
able and immune to false alarms. 
Most PIA sensor technology has 
been applied in automatic home 
lighting and commercial alarm sys­
tems. 

These are sensing systems 
that sense the presence of a 

warm-blooded entity and tum lights 
or alarms on in response. 
PIR detectors actually 
sense changes in far 
infrared, at frequencies 
associated with heat. 

A typical PIR sensor 
consists of a comparator 
amplifier that is looking at 
the outputs of a reference 
voltage source and an 
infrared detector diode. 
After a settling period, the 
voltages are static and the 
detector is armed. When 
something warm like a rac­
coon, a person, or even a 
warm car hood passes in 
front of the' detector, the 
voltage fluctuates. 

A plastic Fresnel lens 
designed to focus the 
infrared on the detector will 
modulate the signal as the 
target moves. If the sens­
ing circuitry decides this is 
a valid event, a relay is trig­
gered into an "on" state. 

Usually the relay is 
connected to lighting which 
turns on as the intruder is 
detected. In the case of potential 

burglars, the lights coming on is 
usually enough of a deterrent to 
stop the advance. In the case of 
varmints, more convincing may be 
necessary. 

Most varmints are nocturnal. 
They tend to patrol their perceived 
territorial boundaries (your yard) at 
night. This makes the PIR detector 
ideally suited for detecting and 
deterring nighttime prowlers. 

Getting Started 

The heart of the project is a 
commercially-available PIR lighting 
assembly. You can also use a PIA 
detector available from parts sup­
pliers in this publication. Check the 
advertiser section for sources. PIA 
light assemblies can also be 
obtained from your local mega­
hardware store. They come in vari­
ous configurations, but the one 
we're looking for does not have to 
be an expensive model. 

Higher cost models have light 
sensors built in so that they 
absolutely will not come on during 
the day. Bear this in mind if you 
want the unit to chase varmints all 
day, as well as all night. 

Look for one that is rated for 
outdoor use - it should come 
complete with a weatherproof fix­
ture and junction box suitable for 
use in damp locations. 

You will also need a automatic 
sprinkler solenoid-operated valve. 
These normally closed valves are 
used to control branches of under­
ground sprinkler systems. They 
typically come in one of two volt­
ages, 24 VAC and 117 VAC mod­
els. If you decide to use the 24-
VAC version, you will also need a 

24 VAC transformer or wall wart. 

Wire the passive infrared 
detector according to the manufac­
turer's instructions. AC wiring con­
ventions are different than DC con­
ventions! In home AC circuits, the 
black wire is hot, the white wire is 
neutral, and the ground wire is 
green. Remember, "Black Is Dead." 

In order to make the unit 
portable, I wired the PIA assembly 
to a standard grounded outlet box 
attached directly to the lamp 
assembly. If you are using correctly 
polarized plugs, the narrow plug 
slot is the hot one. 

Make sure to cut the power at 
the breaker box before opening 
any junction boxes, or working on 
house circuitry. House current can 
be lethal. Do not cheat - connect 
all grounds. 

It is suggested that you go 
ahead and wire in the outdoor 
lamp assemblies according to the 
manufacturer's instructions. The 
switched hot lead from the detector 
will be red (Figure 3). Wire the out­
let to the red (switched hot) and 
white (neutral) wires. 

You may decide not to use the 
lamps, but we have discovered that 
stray animals will begin to associ­
ate getting soaked with the light 
coming on and eventually will flee 
in response to only the light! 

Wire the solenoid valve with 
five or 10 feet of 14-18 gauge out­
door wire, or extension, if you are 
using an outlet box. This will give 
you some latitude for locating the 
water supply away from the lamp 
assemblies. When the assembly is 
complete, it should look something 
like (Figure 2). 

Mount the PIA assembly on a 
"C" clamp so that it can be 

I attached to any stable object in the 
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l 
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Flood 
Lamp 
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Water 
Valve 
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Grounded~ 
Outlet ~~ 

vicinity to be protected. The sole­
noid valve does not have to be 
attached to anything. Finally, using 
double-female washing machine 
supply hoses, connect the input of 
the solenoid valve to your hose 
bib, and the output to a garden 
sprinkler. 

you are using the 24-VAC version 
of the solenoid and have the trans­
former located well away from the 
PIA and water supply, the arrange­
ment is pretty safe as it is. 

feet or so ahead of the PIA sensor. 
Impulse-type sprinklers usually 
have a stake attached so that they 
can be conveniently placed at dif­
ferent locations on the lawn. You 
will have to adjust the position of 
the stake and the pattern of the 
sprinkler to cover the area you 
wish to protect (Figure 1 ). 

Placing the Unit 

We have found that the most 
effective sprinklers are the spring­
loaded impulse clapper type, or the 
whirling turbine type. These have 
quick start-up and are fairly noisy, 
which helps to startle the intruders. 

It would be a good idea to 
power the project with a GFCl-pro­
tected outlet or branch circuit 
breaker since water is involved. If 

Place the unit in an area that 
varmints are known to frequent. 
Study your varmints - they will 
usually enter and exit your property 
through a consistent path of least 
resistance. The best arrangement 
is pointing down a long pathway 
that is typically used by varmints to 
enter your yard. 

Next, position the sprinkler 20 

Finally, power up the PIA light 
assembly and turn on the water. 
The sprinkler may start up if the 
PIA model you have selected goes 
through an initialization cycle. Set 
the sensitivity so that the unit is not 
triggered by passing cars, or neigh­
bors hanging out laundry. 

, PIC'n Books 
I 
I 

' 

LEARN ABOUT PIC16/17 MICROCONTROLLERS 

EASY PIC'n 
Beginner 

• Programming techniques 
lnslrudlon set 
Addresshg rrodes 
Bl manlpulallon 
Subroutines 
Sequencing 
Lookup tables 
Interrupts 

• Using a text dot'· 
sourceoode 

• Using an assembler 
• Tlr'*1g and counting 
• Interfacing • l/O conversion 
• Lots ol exafll)les 
$29.95 

PIC'n Up The Pace 
Intermediate 

• Serial oommunlcatlon 
PIC16 to pef1>heral chips 
PIC16 to PIC16 

• Serial EEPROMS 
• LCD Interlace 
• Scanrlng keypads 
• DIA conversion 
• Sensors· analog vonage 

output 
• AID conversion 
• Mah routines 
• Dedmal interface 
• PIC16F84 EEPROM data 

rnemoiy 
• Lots ol clrcuns and code 
$34.95 

+ $4 s/h in US for one book, $5 both books 
VISA, MC, AMEX. MO, Check 

CA residents please add 7.25% CA sales tax 
PIC is a trademark ol Microchip Technology Inc. 

P.O. Bm: 501, Kelseyville,CA 95451 
Voice (107) 279-8881 FAX (107) 279-8883 

htlp:/lwww.11<t1 .com 
E-Mai aqoneOpacific.net 
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Usually the duration can be set 

Are you interested in Microprocessors & Embedded 
Control Systems? lf not you should be! Look around, 
just about everything these days has an embedded 
microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controJJing their actions. The Primer Trainer is 
the tool that can not only teach you how these 
devices operate but give you the opportunity 
to program these types of systems yourself. 
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. 
So don't be left behjnd· this is informatjoo you need to know' 

Examples 
Include: 

Measuring Temperature 
Using a Photocell to Detect Light Levels 
Making a Waveform Generator 
Constructing a Capacitance Meter 

• Motor Speed Control Using Back EMF 
• Interfacing and Controlling Stepper Motors 

Scanning Keypads and Writing to LCD/LED Displays 
• Bus Interfacing an 8255 PPI 

Using the Primer as an EPROM Programmer 
DTMF Autodialer & Remote Controller (New!) 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected lo a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Assemblerff erminal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95} installed. Satisfaction guaranteed. 

Cli14i:. inc. "~~r 
11 EMAC WAY, CARBONDALE, IL 62901 
618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: htt ://www.emacinc.com 
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YEARS 
OF SERVICE 

to anything under one minute. It 
would take a fairly stubborn 
varmint to wait around any longer 
than that. Even if that is the case, 
the unit will catch them when they 
advance again. 

Conclusion/ Alternate 
Applications 

The PIA Varmint chaser is a 
humane method of deterring strays 
from using your yard as their per­
sonal litter box. The yard will look a 
lot better as well. If you do not 
have a varmint problem, the pro­
ject is easily adapted to trigger on 
a video camera for video surveil­
lance, a scary music tape for trick­
or-treating Halloween goblins, or 
even a camera for nighttime pho­
tography of wild animals. I have 
used the PIA varmint chaser for all 
of these purposes with great suc­
cess. 

Use your imagination to think 
up new uses for the PIA varmint 
chaser, and remember to have fun, 
whatever you do! NV 

• PIR Sensor & Lamp Assembly 
(See Text) 

• 120 VAC Solenoid Normally 
Closed Sprinkler Valve 

• F-F Washing machine Supply 
Hose 

• Impulse Sprinkler (See Text) 
• 20' Outdoor Extension Cord 
•C.Clamp 
• Assorted crimp connectors, 

hardware as needed 

I TEST EQUIPMENT cont. 

EQUIPMENT SALE: RE 204 audio ana­
lyzer $400. Leader LPS-152 DC tracking 
supply $200 ; LSW480-U80 Swemar 
gen. w/TV-VIF plug-in $175; EIP 
451/P1/P2/P5 auto microwave counter 
$600, option P2 only $450; Boonton 
92SD $125; Fluke 8000 DMM $60; 
Philips PM-3217 o-scope $200; Klklsul 
5042 50 MHz 4 ch. o-scope $200; NJE 
0-20V, 0-1A bench supply $50, 6 avail­
able. New unused PTS 160 test source 
and 320 test source $175 each. 
Psitech Plus 707-745-4804, Fax 707-
747-5277. E-Mail: apeas@ix.netcom 
.com 

FLUKE 1722A instrument controller, 
$275; 8520A 5-1/2 digit multimeter, 
HPIB, $250; HP 3722A noise generator, 
$125; 3462A DVM, $75; 741A AC/DC 
differential voltmeter/DC standard, $75; 
5314A counter, $60; General Radio 
1925 multifilter, $150; 15518 sound 
level meter, $100; Nicolet UA-500A 
ubiquitous spectrum analyzer, $125; 
Krohn Hite 3321 filter, $80; Leeds & 
Northrup 7553 potentiometer, $50; Data 
Pr.ecision 3500 DVM, $50. The following 
$25 each, non-working or untested: 
Gould K100D; HP 466A amplifier; Tek 
R564B; Krohn Hite 400-CR low frequen­
cy oscillator; General Radio 1219A. 
Kent, 515-232-7528. 



2539 W. 237th Street, Bldg. F, To1TGnce, CA 90505 '¥ : l "TI' ••·M E L 1··N •E 1· 'N. . 'G"'"* 
Order desk ~ly: USA: (800) 872·8878 CA: (800) 223·9977 ' '~[i!) .. if . ' . *'' • 
LA. & Techmcol Info: (310) 784·5488 Fax: (310) 784·7590 .ia. "'.· ... "".··. '" .11. ncl 29 OOO st cl tW ···.;;.•···..1 

OEM INQUIRIES WELCOME •' 'W.J~!fll:., .•. years a , cu omen an • 9-..,. 
1.10010 CRYSTIIL DISPl.flYS 4%1 MOHITORS I EMBl!DDl!D 486 COMPUTl!R $99.00 

d • h b "I • II Nc::»n-Enclc::».s ... d TTL Compteteenhancedlntel486SX-33basedcomputerioultrasmall(9-7/8Lx6-518WxJ.1/8H) 240x64 ot LCD Wit UI t-1n contro er. case.ldealforembeddedoperationsorasasecondcomputer.Featuresindude:oOnel6bitlSA 
AND 4021 ST-EO. Unit is EL back-lit. $59.00 or Hor $109." or Comes wi~ pinout. 12V at 1.4 Amp input' Horizookll &equency l5Khz.o Ability lo do 40 aid BO column. slot • 3 serial ports plus dedicated printer port •Parallel optical coupled adapter port •Built in 
OPTREX. DMF5005 (non back-lit) $49.oo or 2 for $89." 5 inch Amber $25.00 • 7 inch Amber $25.00 IBM PC/ATkeyboard port •On board VGA video and port •Uses standard SIMM up to32 MB 

20 h 8 r 9 inch Amber or Green $25.00 • BIOS is PC/AT compatible 
c 7~tc!e~~H me The built-in controller allows you to do text and graphics. S" COLOR MONITOR $ 39_00 ~ Unit has a backup Ni-Cd battery system in case of power failure (5 min. backup time) and 

lockable front cover to prevent floppy drive access. Mounting I interface provisions for 
Alphanumeric-parallel interface 'Flat Faceplate' 320 x 200 Doi Resnlu!ion 'CGA & Hercvles Compotible 2 for $&9" standard 3.5'' laptop floppy and 2.5 inch hard drives. Comes with very comprehensive manual. 

• 12 VOC Operation• 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync. Freq. 
16x1 .................... $7.oo 20x2 ................... $10.00 32x2 .................... $8.00 'Open Frame Coostruction' Standad kiie!lo:e Connedot' 'Degcwing Coil incloded' . Samtron I $ 
16x1 (lg. char.) .... $10.00 20x4 ................... $15.oo 40x1 .................... $8.00 _ I SONY Miniature Color LCD Disp ay (LCXOOSBKB) 29tt 
16x2 .................... $7.00 20x4 (lg. char.) .... $10.00 40x2 ........ . 2 for $20.00 I HACKER CORHER < • • 1.4 CM (0.55 inch) Diagonal Full Color Display• Built In Horizontal and Vertical Drivers• Delta 
16x2 (lg. char.) .... $10.00 24x2 ................... $10.00 40x4 .................. $20.00 Doi Pattern for High Picture Quality· 537 dots (H) x 222 dots (V) •Compatible wilh NTSC & PAL 
16x4 .................. $15.00 32x4 ................... $10.00 4x2 ...................... $5.00 Format and Sync Inputs• 12 VDCOperation wilh-1 to+l7 VRGB Signal and Driver Input Voltage 
5V power required • Built-in C·MOS LCD driver & controller• Easy "microprocessor" The ProxLink Radio Module is a small communication device which replaces cables between R.S- ' Excellenl Display for Ylllllal Reality Projects, Viewfinders, and Miniature Test Equipment 
interface • 98 ASCII character generator• Certain models are backlit. call tor more info. 232 devices with win:less RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any Displays• Pin Ours and Specification Included• Unit Requires Clock, Synchronization and Video 

two devices with three wire asynchronous RS·232 ports allows wireJess data transmittal at rates up 
Graphics and alphanumeric-serial interface to 19.2 Kbaud (full duplex) over a range of 500. 800 feet Modules use 900 MZ spread spectrum 

•i7 ., Mfr. nril'<> ~ Mfr. ~ radio for communication which does not require an FCC site license. A variety of configuration 
""""' ""-'= O information (radio channel, baud rate, serial port configuratio~ etc.) can be programmed into 
640x480 (backlit) Epson $25.00 480x128 Hitachi $10.0 module's non-volatile memory by host PC to provide compatibility and avoid overlapping systems. 
640x400 (backlit) Panasonic $20.00 256x128 Epson $20.00 Configuration changes are supported by menu driven, on-board software. Commonly used Terminal 
640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00 Emulation software and transfer protocols can be used for configuring modules and transferring 
480x128 (backlit) ALPS $10.00 240x64 Epson $15.00 data between computers. ProxLinks require only 6-9 voe (350 mA), RS-232 (9 pin sub. D) 

160x128 Optrex $15.00 interface. and small (- 4") whip antenna foroperation. Unit size is 4.0" x 6.5'' x 0.75". Installation 
schematics and application details available. 

6" VGA LCD 640X480, Sanyo LMDK55-22 $25llll 
I MOrtlTORS .. ,.t>l lll.titil 

9" COLOR SVGA MONITOR $249.00 

Fully Enclosed - Tilt and swivel type. 

Encased Black & White Composite CCD Camera with Adapter 
m viewing to lOOOnm 7 ~Lx 21'W x 1 %H 
Comes complete with CCD camera, mounting nut oo bottom of casing, $89 00 
12VDC power supply. Excellent low light capability, standard RCA NTSC video out • 
Great for: entryway security/remote monitoring, 
video conferencing/desktop video conferencing 2 for $159.00 
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CELL SITE TIU.NSCEIYER $49°0 2 tor $99'" 
These transceivers were designed for opefation in an AMPS (Advanced Mobile Phone Service) cell site. The 
20 MHz bandwidth of the transceiver anows it to operate on all 666 channels altoc:ated. The transmit 
channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital 
synthesizer is utilized to generate the selected frequency. Each unit contains two independent receivers to 
demodulate voice and data with a Receive Signal Strength lndicatOf {RSSI) circuit to s&lect the one with the 
best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power 
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel 
Other interface requirements for operation are 26 VOC (unregulated) and an 18.990 MHz reference 
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter, synthesizer, 
tunable front end, and interlace assembly (whtch includes power supplies and voltage-controlled oscmator). 
Service manua~ schematics and circuit descriptions ilcluded. 

COLOR CCD CAMERA $149ml 
• 12 VDC • 1/3-incb, CCD area imagesenso<' 514 (borizootal) x491(vertical)•2:1interlaced•15.734kHz 
(horizontal), 59.94 Hz (vertical)• 330 borirontal and 350 vel1ical lines• 10 Ix• IV, NTSC signal fnnnal • 
Lens: 113-incb, fixed foais (F:2.8 f:5.6) •Dimensions: ('II) 67 (2.63) x (H) 34 (1.45) x (D) 112.6 (4.43) 

SELL: VALHALLA 2724A resistance 
standard calibrated $850 and 2500 
AC/DC current standard $300 or both 
for $1,000 and will include shipping (US 
only). Wanted Tektronix FG5010. 510-
351-2047. 

HP 5342A 18GHz microwave counter 
w/options 001 002 011, $1,995. HP 
339A distortion analyzer $1,200. HP 
33120A $1,300. Check out www.test­
equipment.net for more details. 732-
445-4915. 

ATLAS MISSILE E/F/H telemetry pack­
age flight certified. 2243.SMHz 10.6 
watts PAM/FM/FM. 2 commutators, 20 
VCOs. All tech data. 805-934-2058. 

ASSOCIATED RESEARCH 5060AT 
high pot 0-6KV DC 5mA, ,$500; HP 
6068, signal generator, $350; HP 606A, 
$300; HP 3400A, $250; HP 400E, $250; 
HP 4815A, VECTOR Z METER, $1,500; 
HP 4805 VECTOR GAIN METER, $600; 
A-COMM ELECTRONICS 303-290-
801?. Sales@A-comm.com 

LARGE ASSORTMENT of used test 
equipment for sale. Request list or visit 
my website. Credit cards accepted. Jim 
Stevenson, phone: 609-888-2846, Fax: 
609-888-2847. E-Mail: JLStevensn@ 
aol.com Website: http://www.steven 
son labs.com 

FLUKE 8810A, 4.5 dig DVM, $250; 
Fluke 8000 DVM, $80; Esterline Angus 
Speed Servo II, dual channel chart 
recorder, $400; HP 71 OOB 2 ch. chart 
recorder, $300; HP 7132A dual channel 
chart recorder, $400; HP 70458 XY plot­
ter, $400; Leeds and Northrup 6 decade 
universal ratio set, $500, GR 1608A Z 
bridge, $400. A-comm Electronics 303-
290-8012. 

SALE: TEK 465M 1 OOMHz scope, good 
working condition, sale priced at $195. 
ISA, PO Box 6955, Laguna Niguel, CA 
92607. 714-488-0010, Fax: 714-488-
0299, E-Mail: sklar@cerfnet.com 

WANTED: TEKTRONIX type 212 oscil­
loscope. Allan Weiner, 207-985-7547. 

MICRO VIDEO CAMERAS [iJ}[}@UJilY1lJJGrl GD!PWD@DJ@J!ljj[jUJJ§j 
MB-750U & MB750P 

Video Cameras 
your Choice 

$89.95 
• 1.25" sq. 
• .1 LUX 
• 420 TV Line 

These cameras are supplied with a 
PCM-1 Video/Power cable. The RCA 
female connection is for standard 
video connection to a Monitor or VCR, 
Video signal -75 ohms at 1 volt peak to 
peak NTSC. The power is supplied to 
the camera by a 2.1 mm barrel 
connector, 12VDCcenterpositive. 

The Best, Smallest, Micro Cameras on the Mar 
Call and Compare/ We Match or Beat A LP-850i -$119.95 LP-850p -$129.95 

WIRELESS VIDEO CAMERAS 

Night Vision Scope w/ llluminator 
Fun to use, Low cost. 

3.6 x 85mm f1 .6 
Ml-PR100 - $399.95 

1·800·752·3571 

ctiannel a/W & 
Wireless 4- 5 1>.vai\ablel 
COLOR ca;,~~ Readiness 

p\ug and 

I Visit Polaris Ind. Web Site at: 
http //www polansusa com 

Size: 1.25 x 1.25 sq. w/ Footprint 

Micro Color MB-950C: $299.95 
•Wide Voltage Range, 5-14 Volts! 
• Small Footprint! 
• Self contained ultra small package 

design for various applications. 
• MCM PCB design for minimizing 
the size and improve durability. 

Size: 1.7 x 1.7 sq. x 2 PC Board 

Micro Color MB-960c: $199.95 
• Lens: 3.6mm F=2 
• Full Digital Process of BLC 
•Auto Tracing White Balance 
• 2H Mode of H.V. Aperture correction 
• Digital process of color matrix 
•Electronic Shutter up to 1/ 10,000 
• Dip Switch Adjustment settings: 

6)-BLC, 5)-Auto Shutter, 4)-AGC/On, 
3)-Flickless, 2)-AWB/On, 1 )-N/A 

MB-1281 Color Camera 
• Color module ol 290,00 
pixels 114 • CCD 
• 320 Horizontal Res. TV Lines 
• DSP (Digital Signal Processing) 
• Built -1n Functions 

• Auto Gain Control 
· Auto White Balance 
- Electronic Shutter 
- Back Light Compensation 

• Power-12VDC@160mA 
• Low Power Consumption I\ ~llllCJblli 

Polaris Industries 470 Armour Drive NE• Atlanta GA 30324 • Tech Info: 404-872-0722 •FAX 404-872-1038 
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ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • • • • With T J Byers 

l n 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 supplement it, so feel free to participate as always with your ques­
tions and answers. You can reach me online at QandA@nutsvolts.com, or 
by snail mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona, CA 
9171~ I 

••••••••••••••••••••••••••••••••••••••••••• 
What"s CJp: 

Dueling DSS receiver dilemma resolved, seeking obsolete 
replacement parts, and LM3914 basics. Windows 95 tips and 
tricks, selecting a video controller, and reader feedback on 
stepper-motor controllers. 
••••••••••••••••••••••••••••••••••••••••••• ' 
Resistor Basics 

Q. Kenton Chun's doorbell lamp ("Forever Doorbell," Feb. 1998) was a cute 
idea, but I wonder about the power dissipation in the dropping resistor; i.e., his 
1 /8 watt resistor at 600 ohms might not be up to the task for long. I once 
encountered an old, home-brew, control panel at work, which used 1 /8 watt 
resistors to drop 12 volts DC for an LED. The LEDs had the right voltage 
across them, alright, but there was no light! A simple ohmmeter test showed 
that the LEDs had survived over the years, but the resistors had cooked and 
changed their value radically upward. As a result, the voltage was right, but 
the current was now below the point of a visible glow. Now the way I calculate 
it, 30 mA (per Mr. Chun's math) through 600 ohms works out to just over 1/2 
watt. And considering the 99.999% duty cycle on the bell lamp, it looks like 
there could be some toast coming there, too. What do you think? 

Jim Tolson 
via Internet 

A. Well, let's analyze the two designs. Let's assume that the LED drops 2.1 
volts in the forward mode (some have a larger voltage drop, others have 
less - it depends on the color and construction). If the LED is powered 
from a 12-volt source, as in your example, then the 600-ohm resistor has 
to drop about 10 volts. Using Ohms Law, we discover that 10 volts 
through 600 ohms equals 16.6 mA (I= E/R = 10/600). Let's call it 17 mA. 
Power is current times voltage, or P = EI. So, in this case, the resistor 
needs to dissipate 0.017 mA x JO volts, or 0.17 watts. The last time I 
looked, a 1/8-watt resistor equals 0.125 watts. This design clearly calls for 
a 1/4-watt resistor (0.25 watts), not the 1/8-watt resistors you uncovered. 
Bad engineering! Now, according to Kenton Chun's article, he worked 
from an 18-volt AC power source. Without going into a lot of detail about 
RMS and diode rectification, we can assume we have the equivalent of 9 
volts DC. Running this formula through Ohms Law again, we get 7 volts 
across 600 ohms, or about 12 mA. Multiplying 12 mA by 7 volts nets a 
power dissipation of 0.084 watts - well within the design limits of any 
1/8-watt resistor. The bottom line is that even though Mr. Chun's math 
was in error, the resistor will survive. Your home-brew friend missed the 
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boat. My concern with the doorbell light is that the LED will survive the 
peak reverse voltage (most LEDs have a Vr of just 5 volts). 

Agll Modulator Solves DSS Dilemma 

Q. I have a Digital Satellite System (DSS) at home with two receivers: one 
{located in the family room) serves the family room and master bedroom, and 
the other (located in one of the kid's rooms) serves my two children's 
bedrooms. One receiver outputs on channel 3 and the other on channel 4. I 
want to tie the two cable "systems" together so that any television can watch 
what is on either receiver. Unfortunately, the receiver output channels are so 
close together that I get crosstalk (bleedover) when I connect them together. 
I've tried every trick in the book, but I can't keep the two receivers from 
interfering with each other. What I need is a circuit that will prevent this from 
happening. Any suggestions? 

Robert R. Stapp 
via Internet 

A. I'm not surprised that you're having trouble with crosstalk using this 
strategy. The channel 3 modulator inside your DSS receiver lacks the 
expensive filtering of broadcast modulators; hence, the signal is "wider" 
than it should be and channel 3 will spill into nearby channels, including 
channels 2, 4, and 5. What you need is an "agil modulator" - sort of a 
video frequency converter. This device converts channel 3 (or channel 4) 
into channel 60 (439.250 MHz). Now you can mix the two DSS receivers 
without interference. You view Receiver # 1 on channel 60 and Receiver #2 
on channel 3. The diagram below shows you how to cable it together. 

SPUTTF.R. 

IN-HOUSE 
CABl.Z 

MODULA TOR 1---CH_60____, 

In this arrangement, the output of the modulator and Receiver #2 are 
mixed together in an ordinary cable splitter (Radio Shack 15-1141) that's 
been turned around so that the outputs are inputs and the input becomes 
the output. The mixed signals are then amplified using a standard line 
amplifier (Radio Shack 15-1112). The amplifier is necessary to make up 
for losses in the splitters and cable length, so don't skip it. Now you can 
use a single cable to provide service to every set in the house. Agil modu­
lators are available from most DSS distributors, including Radio Shack, 
Satellite Warehouse (800-851-6534; http://www.d.bs-onllne.com/lndex 

PARTS • PARTS • PARTS 
65.8 Mhz Saw Filters 

16 & 18 Pin IC Sockets 

18VAC, 300mA, Wall 
Transformers (Pstfed lor Stea/fh UmJ 

4 Mhz Resonators, 3 pins 

4 & 8 Mhz Crystals, 2 pins 

24 Mhz Crystals, 2 pins 

Micro-Chip Pic-16C54RC 

Micro-Chip Plc·16C56RC 

TDA-8340 l.C. 

TSA-6060 l.C. 

Call fo r Larger Quantity Quotes 

Phone: (515) 847-3888 

Fax: (515) 847-3889 

BBS: (515) 847-3890 

100 pcs. - $2.40@ 300 pcs. - $2.00@ 600 pcs. - $1.75@ 

500 DCS. - $.09@ 1,000 ocs. - $.07@ 5,000 OCS, - $.05@ 
-

50 pcs. - $3.00@ 100 pcs. - $2.50@ 250 pcs. - $2.00@ 

100 pcs. - $.45@ 500 pcs. - $.40@ 1,000 pcs. -$.35@ 

100 pcs. - $.55@ 500 pcs. - $.50@ 1,000 pcs. - $.44@ 

100 pcs. - $2.10@ 250 pcs. - $1.95@ 500 pcs. - $1 .85@ 

100 pcs. - $2.30@ 250 pcs. - $2.25@ 500 pcs. - $2.15@ 

100 pcs. - $2.00@ 500 pcs. - $1.75@ 1,000 pcs. - $1.68@ 

100 pcs. - $3.48@ 500 pcs. - $2.75@ 1,000 pcs. - $2.45@ 

E-Mail : sales@capital-elec.com 

Web: http://www.capital-elec.com 

303 Sherman Street 
Ackley, Iowa 50601 

WE ACCEPT 
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.html), and Star Link (405-745-9222; http://www.starllnk-dss.com). 
The most popular modulators are ChannelPlus 3024 ($250.00), MMOD70 
($140.00), Sony MRD-DJ, Triple Play ($230.00). BTW, I bet you don 't 
know that the channel 3 output of your DSS receiver is mono, not stereo! 
If you want stereo sound, you'll have to plug the audio output of the DSS 
receiver into a stereo amplifier. 

Matched Transistor Pair Needed 

Q. I have an old Sears Silvertone Musical Instrument Amp (Model 185.12010) 
that quit working. I traced the problem to a pair of output transistors that gave 
up the ghost. Unfortunately, Sears no longer supports or provides parts for 
this amplifier, and the problem is that these transistors have to be matched! 
Help! 

K. Ramses 
Coshocton, OH 

A. Thanks for sending a copy of the schematic so that I can show other 
readers what to expect in similar circumstances. This is a very common 
design that came out in the late 60s when power /Cs, like the LM1877, 
were but a dream. If you have an old stereo amplifier, you'll discover the 
same circuit. 
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The concept is a balanced positive-to-negative heavy current swing 
that relies on the perfect match of the two high-power transistors. Notice 
that each transistor is driven by a separate transformer winding. When 
properly matched for leakage and bias current, the connection junction of 
the two transistors rests at zero volts w ith zero signal input. Also notice 
that there's a small-value resistor (0.27 ohms) connected to the emitters of 
the two transistors. Often this is a fusible resistor that purposely blows 
out to prevent damage to the speaker when one of the transistors fails -
so pay attention. The resistors may be dead, too. Now there's a good 
news and bad news part to this story. The good news: As for a sui table 
replacement, the NTEJ 30MP, ECG 130MP, or their equivalent are perfect 
replacements and are sold by many local jobbers. The bad news: Expect 
to shell out about $30.00 to 550.00 for the matched pair, and don't expect 
them to be in current stock (probably a two-week wait). 

i i i tiJ fi • I i I D~~~~~~" 
http://www.motron.com 

The New t1oTron 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 ful~y 
assembled and tested printed circuit board, requires +8 to +17 VDC@ 200ma, and 1s 
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 Plus Shippi~ 
We accept American Expre66 &:J Vi6a &:J Ma6terCard &:J Di6cover/Novu6 

Orders: (800) 33~9058 Info: (541) 687-2118 Fax: (541) 687-2492 

Check Out The Specs 

Q, I have a question that has puzzled me for sometime. When using an 
LM3914 in the dot mode, why does the first lED always seem to glow just a 
tad? That's the one that is connected to pin 1 of the LM3914 and is the "low 
end" of the display. In the bar mode this doesn't seem to happen 

Mike Bryce 
via Internet 

A. First LED ... hmm? Actually, the answer ls quite simple: It's the nature 
of the chip itself, as the data sheet below shows. Notice that the leakage 
current on pin 1 is considerably greater than the other outputs. 
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10 To reduce (not eliminate) the 
effect, National Semiconductor 

9 11 recommends that you return pin 
l..M3914 

§ 5 1.:2 9 (MODE) to pin 11 (LED 9) 
'SV instead of letting it {lap in the 

7 13 wind (open). Try th is circuit and 

6 14 see if it works better. 
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(Continued on page 102) 

DIGITAL SATELLITE TV REVOLUTION! 

KNOWLEDGE is POWER! 
• A clear explanation of all aspects of digital satellite TV 
• Communication fundamentals and standards 
• Digital compression, MPEG-2, DVB, error correction 
• Uplink, satellite and receive system operation 
• Internet operation and satellite delivery of data 
• Installing fixed and tracking dishes 
• Retrofitting older systems and mobile systems 
• Conventional and IF distribution systems 
• Troubleshooting and repair •.• and much more ..• 

www.baylin.com 
or ... call 800-483-2423 

ORDER via Internet or Send $60 plus $4 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 

MASTER,VISA & AMEX /COD orders accepted 

486 pages, 8-1/2" x 11" 

TUST 
PUBLISHED! 

Telephone: 303-449-4551 
FAX: 303-939-8720 

FREE CATALOG --Satellite lV books, videos and software 
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COMPUTER CIRCULATION CENTER Inc ·"' j~· 9350 Clairem_ont Mesa, San Di~go - 619/573-0411 
r • ........ ~ ··· 1401 El Camino Real. Oceanside - 7601721-0093 

dba: Alltech Electronics Phone Orders . · 1300 E. Edinger. Santa Ana - 714/543-5011 
• • · 2018 W. Lomita BLVD. Lomita - 310/539-2260 

2618 Temp~e Heights Drive. 760/724-2404 We buy surplus & excess computer inventory 
Oceanside CA 92056 . . . . 

Phone Otder Hours 9AM _ 5:30PM Mon- Fri $25 -Mm. Order - as well as scrap electronics related m ven tory. 

Refurbished 
Computer Systems 

AST 386 • BMB • Refurb VGA 
Monitor • 120 MB HD .. $120.00 
486DX2/66 • 16 MB• 200MB 
New SVGA Monitor • .$299.00 

Systems Include Keyboard and 
1.44 MB Floppy 

You supply software & go! 

$19.00 Standard RJll. 
Replaces tele­

phone handset. 
Non-Amplified 
No switch box. 

Just connect 
this instead of ~ the handset. 

Planfronics Headset 

$9.00 

Great for project?! 
About the size of a 

red brick. With 
built in fan. 

+5 @ IOA, -5@ 3A 
+ 12@15A, -12@3A 

Very nice P /S. 

See Web for more 
details. 

Com~act 80W DC PIS! 

If Printer P/S 
$29.00 4 Pin "L" 

shaped connec­
tor, two styles, 

one labeled 
'l'JV AC, other 

lOVAC 
CenterTap. 

Same output 

CPUs 

Be stlt.t check 
our Web Site for 
more information 
on these and other 

' HP Kittyhawkl.3" IDE HD 
Standard 2.5" 44 Pin Pinout 

Fits *almost* anywhere! 

20 MB 1.3" IDE ........ $7.95 products! Cable Adapter ........... $4.95 1/2 Actual Size Starting at... 

$120! www .allelec.com 
Quite Possibly the worlds smallest hard disk ...• 

10" Open Frame 
Color SVGA! 

Up to 1024x 
768 resolutin 

110VAC 
operation. 

AC and VGA 
cable 

attached. 
Ready to go! 

$119.00 

FLOPPY & ZIP SCSI DRIVES 

3.5" NEW 720K ........ $5.00 
3.5" NEW l.44MB .... . $16.00 

SCSI Zip Drive External 
Refurb ...... .. ....... . $99.00 

PC KEYBOARD I MOUSE 

AT 101 Keyboard . .... . $9.95 
9 Pin Serial Mouse . . .. . $6.95 

External SCSI Cases 
$29.00 &Up 

5.25" Qosed HH $29. 
5.25" Open HH .$35. 
5.25" Open FH . .$45. 
3.5" Open for Zip., 
Syquest, etc .. , . .$29. • 
All cases have two 50 

pin centronics 
connectors. 

Internet Camera 
Video Conferencing 

Buy 2 & Save 

$149 00 $10.00! 
• Includes MS . 

......... .._ Netmeeting 2.0. 
Quality Phillips 
CCDCamera. 
Great package! 
See our website 
for more details. 

$9.95 

Shown disas­
sembled. Very 

thick guag~ steel 
construction. 
Has normally 
open contact . 

swil:ch and 6 foot 
wirewithanRJ 
11 on the end. 

FootSwitch Assembly 

Original Apple 
OEM Part. 

1.5Arno output.. 
Neeaed for 

Color & Type ill 
Batteries. Older 
Duo's charge 

batteries fasler 
with this one. 

Apple 
PowerBook Duo PIS 

TapeStor 800 & 3200 

$69.00 
MusicStar 

Learn Piano! 

Epson Zip labeled. 
+SV@l.SA 

VERY SMALL & 
LIGHTWEIGHT 

1.5'' x 2.75" 
Rwlace that big 

oulky brick. 

iomega Zi~Drhte P/S 
2.5" IDE Hard Drives 

420 Meg ... .............. $59 .00 
320 Meg .......... ....... $49.00 
270 Meg ................. $40.00 
120 Meg ................. $35.00 
80 Meg ..... ...... $25.00 
40 Meg ...... .. $15.00 
20 Meg ...... $9.00 

PC Oldies but Goodies Modems CD ROM & Sound Cards 

EGA/CGA Card-or- JSA Super I/0 ........................................ $14.95 External or Internal PC 2400 .................... ................ $9.95 4x IDE Internal ................... ........ ..................... ... ... ................ $29.00 
Internal PC 96(X) ••.•..•..•.••••••••....•...••....... .............•....... $1295 
Internal PC 14.4/Fax ................................................. $15.95 
External 14.4 ............. .................................................... $19.00 
External USR Sportster 28.8 ................................... $45.00 
Hayes External 28.8 Accura (Mac/NEW) ........ .$49.00 
Powercomm 56I<Flex External w /voice (PQ.$95.00 

Sx IDE Internal ................................................. ... ................... $39.00 
24x IDE Internal ..................................... ............. ...... ............. $59.00 
4x SCSI Internal ..... .... .. ............. ...... ... ... ............... ........... .... .... $49.00 
4x SCSI External ..... .............................. ................................. . $89.00 
Ensoniq SoundScape w I on board CPU .......... ... ... ............. $49 .00 
ExpertColor 16 bit SB Pro Compatible ........................ .. ..... $14.95 
Universal Audio Cable (CD ROM to 5oundcard) ......... ... .. $4.95 

2 Meg AT Merrny Card- or- Parallel/Moro Card ............. $9.00 
Flq:ipy Controller -or- Serial I Parallel Card ............................ $6.95 
VLB 1 Meg VGA Card- or- 386 Motheiboard w /2 Meg.$19.95 
16 Bit (ISA) VGA w 256/512/1 Meg ........ .$1.00 I $1200 I $14.95 
VLBSuperI/0 ................................................................................. $1295 
8 Bit VGA Card - or- XT Motherobard w I 64.0K. .. .... .............. $9.95 

HTIP:/ /WWW.AlLELEC.COM 
VISIT OUR WEB PAGE DAILY FOR SPECIALS&... MORE INFO. ON.THESE ITEMS 

CA lt8'claDJ*Meadd 7.25,,.s.les tmc.• Minilnwn ~· t.ndlingdmge SB.SO. • Warnnty: Used/JWurbbhed poducb h;nre a90 <by"w.rwnty •ALL Retwns must have an RMAI, call before M.ippbigt-:k k> ua. •No Returns without mt invoice.. 9Uppng A: Hilndlingd\M'ges arenon-Mundllble • 
lll% Ra-.g <hmg.. lf'Pia to prodUcis pwd\...t In""""• irc""'poli>ilily prclllems. School • Univenily P=i.- Ord"' aa: .... d. athon m AOC only. • Pnc .. .,d ""'"1at>Wly ..q.ct to dwlge at onr-• with'"" any notilicalim whaboover. 



I TEST EQUIPMENT cont. 

EFRATOM FRK-L rubidium oscllla-

t~~~ 1~~H~t:~~~~v;1o~t~~~8j~~~~: 
Includes optional Mdl. EEK-10 heatsink 
and 1/0 connector. Used, with fresh 
NIST traceable calibration certifi­
cates, only $500 ea. Full specifications 
and picture at our website. (Quantities 
available.) Fluke 5101 B opt. 005 multi­
calibrator, DC/AC voltage and current 
plus resistance, $2,400. ESI RS925 8 
decade plus variable resistance stan­
dard, 0.01 n to 1.1 Mn, $1,350. General 
Radio 1863 megohmmeter, 50Kn to 
20Tn, $550. General Radio 1862C 
megohmmeter, 500Kn to 2Tn, $300. 60 
day guarantee. Lehman Scientific, 1-
800-784-8680. Visa/MC. www.lehman 
scientific.com 

TEKTRONIX TM500/TM5000 Plug-ins:' 
SG503 250MHz leveled sinewave gen­
erator $550. Many other plug-ins avail­
able. Metrowest Technologies, 508-478-
7613, fax 508-634-3806. 

HP 8558B/853A spectrum analyzer. 
0.1-1500MHz w/digital storage display. 
Excellent condition, $2,650. Sencore 
SC61 waveform analyzer, DC 60 MHz, 
oscilloscope plus digital readout of fre­
quency, P-P volts, Delta volts, Delta 
time, etc. Comes with 2 brand new Sen­
core probes! Fully checked out and 
guaranteed, $750. EFRATOM FRK-L 
rubidium oscillators! 1 OM Hz sinewave 
output. 0.5Vrms. Long term stability: <1 
x 10-101month. Includes optional Mdl. 
EEK-1 O heatsink and 110 connector. 
Used, with fresh NIST traceable cali­
bration certificates, only $500 ea. Full 
specifications and picture at our web­
site. (Quantities available.) Lehman 
Scientific, 1-800-784-8680. Visa/MC. 
www.lehmanscientific.com 

SELLING: HP 8150A optical source, 
mint, $3,595. Also 8151A, 81511A, 
81519A. GenRad precision capacitance 
bridge, 1615A, 1316, 1238 late style, 
super clean, $2,795. Tektronix 067-
0599-00 curve tracer calibration fixture, 
$495. 172, 176, 178 fixtures, lowest 
prices. J 16 photometer w/J6523 1° 
probe $595. CT-5 $395. EDC 1000VAC 
6-dial precision voltage standard, $895. 
Wavetek 3002 520MHz $395. Keithley 
225, 227, 705; lowest prices. Weinschel 
VM-3 $295. Free 12p. list laboratory 
test equipment. Call Joseph Cohen, 200 
Woodside, Winthrop, MA 02152, 617-
846-8223. 

SIGNAL GENERATOR HP 8640B opt. 
1 & 3 $850; HP 8640B/323 to 512 MHz 
$325; HP 8616A 1800-4500MHz $225; 
HP 8614A 800-1400MHz $225. All 
equipment in good working condition. 
ISA, PO Box 6955, Laguna Niguel, CA 
92607. 714-488-0010, Fax: 714-488-
0299, E-Mail: sklar@cerfnet.com 

AIL TECH 7512-030, $60; 7514-09-11, 
$75; Automation Industries EM-3300, 
$190; Bitronics 89890-6, $30; Bird 6154, 
$50; BECO 815-AF, $70; Cohu 2700-
1 O; Collins 980H-3/878L-1 /878L-3, 
$150; eve GT-340A/GT-034, $125; 
Dranetz 305C/102.7MOD15, $60; Elec­
tro Impulse Lab DPM-3, $40; Gen Preci­
sion Lab TS-783/UPM-35, $60; Holtzer­
Cabot ZM-14A/PSM-2, $30; Honeywell 
chronotherm 3, $30, 1883A-MPD, $50; 
lntoximeters Inc Alco-sensor 3, $15; 
North Atlantic 350, $60, VM-202BRT­
S132, $50; Philips PM3251, $175; 
Polard 1607E-FWTJ, $75; Scientific 
Atlanta 1520, $100; Pl3-643, $50; Sped­
cor Electric AN/USM-159A, $60; UVP 
DE-4, $40; Weston 61, $50, 339 $30, 
433 $30, 622 $25, 901 $25, 931 $30. 
G&G 210-674-8771. 

WANTED TEST EQUIPMENT AND 
SERVICE MONITORS. WE WILL TAKE 
YOUR EQUIPMENT IN ON CONSIGN­
MENT OR PAY TOP DOLLAR BY 
NEXT DAY FEDEX FOR GOOD NEW 
OR USED LATE MODEL EQUIPMENT. 
AMERITEC, BIRD, CUSHMAN, EIP, 
HP, IFR, MARCONI, MOTOROLA, 
NARDA, RYCOM, SMITH-MYERS, 
TEKTRONIX AND OTHERS. CALL 1-
800-476-2526, FAX 228-868-0133 OR 
601-868-0133. E-MAIL: alcomtest 
@worldnet.att.net FOR MORE INFO 
AND CHECK OUR WEB SITE AT 
http://home.att.net/-alcomtest FOR 
CURRENT SALE ITEMS. 

$42.95 

Contains 25 tools 
An electronic technician tool kit designed 
for the educational field. Heavy-duty 
deluxe Plano tool box comes with two 
cantilever trays having 18 component 
trays. Deep bottom storage area for 
bulky items. Quality array of tools meets 
most educational requirements. 

Hobbiest Tool Kit 
TK-1000 

All the tools you'll need to build 
these kits. 25 tools contained in 
a heavy-duty carrying case. 

sag.gs 

• Transparent Case 

·Belt Clip 
• High Resolution 
• Includes Headphones 

Telephone Kit 
Model AK-700 

Build this high-tech see­
thru plastic telephone. 
Learn theory on how tele­
phones work and then 
proudly show off your work 

WANTED: RADIO service monitors, 
IFR, Motorola, HP, Marconi, also late 
model HP equipment. 716-763-9104 or 
Fax 716-763-0371. http://www.madbbs 
. corn/amtronix 

METROWEST TECHNOLOGIES: The 
home of friendly service. Call us just to 
chat about test equipment, we won't 
bite. 508-478-7613, fax 508-634-3806. 
Web page: www.metrowesttech.com 

BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417. 

WANTED: USED test and measure­
ment equipment. We will pick up and 
pay on spot at time for pick up. Metrow­
est Technologies, 508-478-7613, fax 
508-634-3806 . 

NETWORK ANALYZER HP 8505A, 
8503A, 8501 A complete RF network 
analyzer system calibrated excellent 
condition, $3,500. ISA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-
0010, Fax: 714-488-0299, E-Mail: 
sklar@cerfnet.com 

TEKTRONIX CURVE tracer: 57702 with 
fixture $750. Metrowest Technologies, 
508-478-7613, fax 508-634-3806. 

• Dual analog/digital Learn all about 
Photography 

' -:-·- ==== .... 

UA&UUAU~'llWI 
REMOTE CONTROL CAR KIT 

AK-870 
• 7 functions 
• Remote control included 

F0-30K 

$29.95 

Fiber Optics Technology with 
Training Course s24, 95 

Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. 

AM Radio Kit and Training Course 
7Translstors and 1 Diode s19. 95 
Talking Clock Kit Model AK-210 

Features: 
• LCD time display 
•One button instant time report 
• Hourly time announcements 
• 3 alarm sound choices 

rooster crow, buzzer, cuckoo 
A9qU!rn two (2) "AA" baneries (not inciuc»d) 

Robotic Arm 
Model OWl-007 

The Movit Robotic Arm is an 
educational kit that teaches the 
fundamentals of a basic robotic 
arm as well as your own motor 

case. Complete with all 
:;~.95r: 

,,; with the transparent phone $14 •95 

parts and manual. Neon~========------"--....;;;;;;;:::;;;;;. _____ ...;;....;;.;.;... __ ..... ___ ...;...;.. __ _. 
lamps flash when the Telephone Hold Button Telephone Bug Motion Detector Kit 
phone rings. Model K-18 Model K-35 Model AK-510 This Digital Roulette Kit is just 

like the real thing. With a push of 
a button, the LEDs spin round 
and round. Where they stop is 
anybody's guess. It's unique 
design includes "pop out" chips 
of different values. Enjoy hours 
of fun with this game of chance. 
Requires one (1) 9V battery. 

Write In 80 on Reeder Service Card. 

Put all incoming and outgo- Size of a d.me. vet transmits both Simple and fun to build. Compact, 
ing calls on hold at the press sides of a phone conversation to partable, and adds safety to your 
of a button. any FM radio. No battery needed. ~~;:office. Requires one (1) 9V 

$7 • 95 $7 • 95 ,,~-, 1~~- "~s> 
, ~n , '1-o. I 

. 

r '' • ., ;~ { ~,_.·"' $14 95 ~- · .. ' .,.!( • ~-;\ 
~- I ., I • 

c•=f!:· • L .... ..._· •"°• "' 
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WANTED: CRT for HP 1980A/B scope 
HP P/N 5083-5652, Stoddart NM-22A 
RFI receiver, Tek 570 VT curve tracer, 
Sencore PA81 audio analyzer. Jeff Kyle 
903-527-4196, 4268 FM 36 S., Caddo 
Mills, TX 75135. 

TEKTRONIX PLUG-INS: Loads of them 
in stock. Metrowest Technologies, 508-
478-7613, fax 508-634-3806. 

METROWEST TECHNOLOGIES: 
Boston's Equipment Supersource. Call 
us for a quote on your next test equip­
ment purchase. 508-478-7613, fax 508-
634-3806. Web page: www.metrowest 
tech.com 

Synthesized 
FM Stereo 

Transmitter 
Microprocessor controlled for easy frequency programming using 
DIP switches, no drift, your signafis rock sond alllhe time - iust 
like the commer · I stations. Audio qualitY. is excellent, connect to 
the line o y CD player, tape deck or mike mixer and 
you're on- reign buyers will appreciate the high power 
output capability of the rM-25; many Caribbean folks use a single 
FM-25 to cover the whole island! tfe~ improved, clean and h~m­
free runs on either 12 VDC or 120 VAv. Kit comes complete with 
case set, whip antenna, 120 VAC power adapter - easy one 
evening assembly. 
FM-25, Synthesized FM Stereo Transmitter KiL ...... - .......................... $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 outlin­
ing aspects of antennas, transmitting range and the FCC rul.es 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 for a nice finished look. 

FM· 1 OA, Tunable FM Stereo Transmitter Kil.-----·----.. --$34.95 
CFM, Ma1ching Case and An1enna Sel--.. ----·-·--·--·- .. $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 lo over 1000 MHz! Use as a lab amp for signal generators, 
plus many foreign users employ the LPA· 1 to boost the power of 
their FM Stereo transmitters, providing radio service through an 
entire town. Power required: 12 to 15 volts DC at 250mA, gain 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 KiL----·-·-·--.............. $39.95 
CLPA, Matching Case Set for LPA·1 Kil ........................................ $14.95 
LPA·1WT, FuUy Wired LPA-1 with case·--·--·-·-· ......................... $99.95 
1--~~~~~~~~~~~~~~~--t 

LOWEST PRICES on Tek 7000 series 
oscilloscopes and plug-ins. Call or fax 
732-681-2032. 

HEWLETT PACKARD plotters: 7585B 
drafting plotter, $1,500; 7596 Draftmas­
ter II, $1,500; 7550A w/HPIB $500; 
7475A w/HPIB, $400. All with 30 day 
guarantee. Call or fax 732-681-2032. 

TEK 1503 TDR cable tester, complete, 
$1,000; Tek 7912AD programmable dig­
itizer, $500; Tek 475 oscilloscope w/opt 
93, $500; Tek 466 storage oscilloscope, 
$400; Tek 464 storage oscilloscope 
w/DM44, $500. Call or fax 732-681-
2032. 

Super Pro FM Stereo 
Radio Transmitter 

A truly professional 

=~ transmitter statm n 
one easy to use, 
handsoTie cabinet. 
Most rado stations 
require a ....note 
eq~rackto 
l'old al the features 
we've packed into 

the FM-100. Set frequency easily l'lilh the Up'DoY.11 freq buttons and the 
big LED digital display. Plus there's rixit low pass filtemg that gives great 
sourd no matter what the source (no more squeals or sMsh1119 sooros 
frcxn cheap CD player inputs!) Peak limrters for maxirum 'pundl' in yoor 
audio -v.ithout over modulation, LED bargraph meters for easy setting cl 
at.dio levels and a built-in mixer l'lilh mike and line level irµJts. Ollrdles, 
driv&ins, schools and colleges fird the FM-100 to be the answer to their 
transmitting needs, yoo .,.,;n too. No one offers all these features at lhis price! 
Kit ooudes cabine~ whip antenna and 120 VAC Sl.OOIY. 
We also offer a hQ:l power export version of the FM-1CX> that's lullv assem­
bled l'lilh one watf of RF power, for miles of program coverage. The eJqXXt 
version can only be shipped outside the USA, or within the US if aaxitrpa­
nied try a signed statement that the unit mY be expoited. 

FM·100, Professional FM Stereo Transmitter Kil. ..... _ ... _ ............ $299.95 
FM-100WT, Fully Wired High Power FM-100 ..................... ... - ...... -.$429.95 

AM Band 
Radio 

Transmitter 
Ramsey AM radio transmitters operate in the standard AM broad­
cast band and are easily set to any clear channel in ~our area. Our 
AM-25, 'pro' version, funv synthesized transmitter features easy fre­
quency setting DIP switches for stable, no-drift frequency control, 
while lieing jumper setable for higher power output where regula­
tions allow. The entry-level Al,1-1 uses a tunable transmit .osc1llat9r 
and runs the maximum 100 milliwatts of power. No FCC license 1s 
required, expected range is up to 1/4 mile depending upon antenna 
ana conditions. Transmitters accept standard line-level inputs from 
tape decks, CD players or mike mixers, and run on 12 volts DC. 
The Pro AM-25 comes complete with AC pqwer adapter, matching 
case set and bottom loaded wire antenna. Our entry-level AM-1 
has an available matching case and knob set for a finished, profes­
sional look. 

AM-25 Professional AM Transmitter KlL_ ............................................. $129.95 
AM-1 Entry level AM Radio Transmitter KiL ................................ - . .... $29.95 
Cam Matching Case Set for AM-1 ...... ................ ......... ...................... .$14.95 

ENGINEER TESTED: Frequency coun­
ters, frequency standards, meters, 
scopes, generators, etc,. VISA, MAS· 
TERCARD, AMEX. More information: 
HTTP:/frECH-SERVICES.COM "Perfor­
mance-tested." Calibrated. Warranteed. 
New & used. Gary N6ZD. 

TEKTRONIX LOGIC analyzers: Touch­
screen with probes, $450 and up. 
Metrowest Technologies, 508-478-7613, 
fax 508-634-3806. 

FREQUENCY ST AND ARDS sales and 
service. Cesium, Rubidium and Quartz. 
Ask about our April specials! Corby 
Dawson 805-736-0288. 

Perfect video transmission 
from a transmitter you can 
hide under a quarter and 
only as thick as a stack 
of four pennies- that's a 
nickel in the picture! 
Transmits color or B& W 
up to 150' to any TV 
tuned to cable channel 59 with a solid 20 mW of power. Crystal 
controlled for no frequency drift with performance that equals law 
enforcement models that cost hundreds more! Deluxe model 
includes sound using a sensitive built-in mike that will hear a whis­
per 15 feet away! Units run on 9 volts and hook-up to most any 
CCD camera. Our cameras shown below have been tested to 
mate perfectly with The Cube and work great. Fully assembled. 

C-2000 Video Transmitter Cube ................................................................. $89.95 
C-3000 Video and Audio Transmitter Cube .......................................... $149.95 

CCD 
Camera 

Interface 
Board 

Here's a nifty little kit that eases hook-up of your CCD camera 
module to any video monitor, VCR or video input TV set. The 
board provides a voltage regulated and filtered source to power 
the camera (CCD Cameras require a stable source of power for 
best operation), sensitive electret condensor mike for great sound 
pick-up and RCA Phono jacks for both audio and video outputs. 
Runs on 11 -20 VDC 

CCDVideo 
Cameras 

If you're looking for a good 
quality CCD board camera, 
stop right herel Our cameras 

Micro FM 
Wireless Mike 

'-----~-~~~use top quality Japanese Class 
W. CCD arrays, not the off-spec arrays that are found on man'6 
other cameras You see, the Japanese suppliers grade the C Os 
at manufacture and some manufacturers end up with the off-grade 
chips due to either cost constraints or lack of buying 'clout'. These 
cameras have nice clean fields and excellent light sensitivity, you'll 
really see the difference, and if you want to see in the dark, these 
are super IA (Infra-Red) sensitive! Available with Wide-angle (80' ) 
or super slim Pin-hole style lens. Both run on 9 VDC and produce 
standard 1 volt p-p video. Add one of our transmitter units for 
wireless transmission to any TV set, or add our Interface board 

l~ij·••i!ii iii~iiiiiiiiiiiiJiiiiill (below) for Audio sound pick-up and direct wire connection to any II Video monitor or TV video/audio input jacks. Fully assembled. 
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 ol SMT parts 10 allow for 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. 7/8"w x 3/8"h x 3/4"h. 

FM-5 Micro FM Wireless Mike Kil. ........ ___ .... , ......... --.. ·--·--.. $19.95 

Crystal 
Controlled 
Wireless 

Mike 
Super stable, drift free, 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. s.ensrtive 
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 sur­
face mount parts and we even include a few extras in case you 
sneeze and loose a part! 

FM-6, Crystal Controlled FM Wireless Mike KlL--------$39.95 
FM-6WT Fully Wired FM-L·--·-------·---···- $69.95 
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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 hne 1s 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 for .100 
years - even with the power turned off, and an 8 d1g1t 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 a.nd 
is both voltage regulated and crystal controlled for the ultimate in 
stability. For stand-alone use add our matching case set for a 
clean, professionally finished project. We have a TG-1 connected 
up here at the Ramsey factory on the FM radio. It's fun 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 fun to build, too!), we offer the TG-1 fully wired and tested in 
matching case for a special price. 

TG-1, Tone Grabber Kil ...................................... ------..$99.95 
CTG, Matching Case Set for TG-1 Kit ...................................... _ .... $14.95 
TG-1WT, Fully Wired Tone Grabber wi1h case .. ·-·--·-··-.... - . .$149.95 
AC12-5, 12 Volt DC WaH Plug Adapter ........ --.. ·----·---.$9.95 

CCDWA-2 CCD camera, wide-angle lens-........................ - ..... - ... -.$99.95 
CCDPH-2 CCD camera, slim fit pin-hole lens .• - ....... - ..... _ .... ,_ ........ .$99.95 
IR-1 IR llluminator KiL ............... .... - .................................................. $24.95 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, 
if not pleased, return in original form for refund. Add $6.95 for 
shipp1ngJ handling and insurance. Orders under $20, add $3.00. 
NY res1aents add7% sales tax. Sorry, no CODs. For~ign o.rd~rs, 
add 20% for surface mail or use credrt card and specify shipping 
method. 

Write In 213 on RHder Service Card. 

WE BUY electrical power systems 
test equipment. This includes the fol­
lowing manufacturers: Multi-Amp (now 
AVO Multi-Amp), Biddle or James G. 
Biddle (now AVO Biddle), Megger (now 
AVO Megger), Associated Research, 
AEMC, Ell, Programma or any other 
test equipment used for testing high 
voltage equipment and components. 

. The test equipment that we are looking 
for is used for testing high voltage trans­
formers, circuit breakers, cables, and 
protective relays. FAX 972-564-9139 or 
phone 1-800-261-9139 for quote. 
Phase-3 Power Test Equipment. 

NEW HEWLETT-PACKARD 141T 
CRTs. $195 EACH. We have quantities 
available. These are double boxed, 
unopened with 1985 date code, guaran­
teed. Price is $195 each plus shipping. 
Qontact Brian at Kentronix. 732-681-
3229 or FAX 732-681-3312. Mailing: PO 
Box 2444, Farmingdale, NJ 07727 or E­
Mail brian@kentronix.com 

HP 4815A Z-METER: Sandford Associ­
ates, TOT AL Service Specialist. Repairs 
warranted to HP/QA factory specs, for­
mer HP Tech/Supv. with expertise, 
parts, and tooling. Tel/Fax: 908-852-
7989, E-Mail: GS_SA4815@com­
puserve.com 

TEST EQUIPMENT for sale/wanted: 
RF, Microwave, video and fiber optic. 
Cable TV, Broadcast TV, satellite and 
related industries. Wavetek, Tektronix, 
Hewlett Packard and other manufactur­
ers. Spectrum analyzers, signal level 
meters, sweep systems, TDRs, OTDRs, 
and much more. PTL Test Equipment, 
Inc. Phone 561-747-3647 FAX 561-575-
4635. -

WANTED: ELECTRONIC estates. 
Ham, broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the 
more worthwhile. We fly anywhere. 
Sumner McDanel 1-800-251-5454. 

SPECTRUM ANALYZERS: HP 141T/ 
8552B/8553B/8554B/8555A $2,250; HP 
3582A $1, 795. ISA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-
0010, Fax: 714-488-0299, E-Mail: 
sklar@cerfnet.com 

HP 141T SPECTRUM ANALYZER, 
100KHz to 110MHz, $995. HP 5335A 
counter, $600. 360-769-2761. Other 
items at WWW.OSCOPE.COM 

HUNTRON: LIKE new at used prices. 
HUNTRON models: 5100's price 
$5,000; RP388 price $20,000; 640's 
price $650; 700 price $1,800; 410 price 
$225; TM515 w/FG503, DC504, LA501, 
DM501 @ $500. Tel: 1-800-879-2624 
fax: 500-443-4948. 

FLUKE 5200A/5205A AC calibrator, 
$2,200; HP 436A/8481 A power 
meter/sensor (unused), $1,400. John 
912-922-8244. 

TEKTRONIX 496 spectrum analyzer, 
1 KHz-1.8GHz. Very clean. $2,900 as is 
or $4,500 guaranteed good working 
order. 912-953-6800 ext. 2497 or 
mercu@aol.com 

HP 6453A power supply, 200-240 VAC 
input, 0-15 VDC at 200 amps output, 
$725. Precision, 505-988-5233. E-Mail: 
jbau@dsrt.com 

MANUALS, HP, Tektronix, Fluke: Call 
or write with specific needs. April vin­
tage manual special: Any Tektronix 500 
series oscilloscope, $20. Plug in manu­
als for same $5 each when ordered with 
mainframe manual. Allen Fulmer, 2538 
Swe~tgum Way West, Clearwater, FL 
33761, 813-796-3424. 



Teacll Yoa. 
Ever Even 

In the late 1970s, an electrical engineering profes""' 
sor in a major east coast university was teaching 
an undergraduate "electron devices" course (tran­

sistors, diodes, op-amps, etc.). He made the following 
statement: "The nice thing about electronic engi­
neering, that's not true for the other fields, is that if 
it works on the blackboard it has to work on the 
bench." He meant it! And he also didn't quite get it 
when about one-third of the class burst into hysteri­
cal laughter. The rest of the class sat around quizzi­
cally wondering why the others were laughing their 
heads off. 

Guess which of the two groups had some tech­
nician level experience prior to entering engineering 
school? The dudes that were laughing so hard had 
made their living either repairing prdducts that 
should've worked because they worked on the black­
board, or debugging newly created circuits that did­
n't work on the bench the way they worked on the 
blackboard. 

The Great Bob Pease, who proves that engineers 
can be both curmudgeonly and have a sense of 
humor, writing in one of his delightful "What's All 
This ___ Stuff, Anyhow?" articles, made the 
heretical suggestion that engineering schools only' 
hire professors with years of engineering experience. 
I once told a friend of mine, who was an engineering 
professor, that most engineering school professors 
are not engineers because they had never practiced 

· the profession except for "research." The doc who 
made the " ... works on the blackboard" statement 
went through from high school to the Ph.D level to 
the professoriate without ever practicing the profes­
sion (senior projects, thesis, and dissertation projects 
are not quite the same thing). 

At one time, in many states, a person could not 
teach a profession unless they were licensed to prac-
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tice it. The Professional 
Engineering (PE) license 
typically requires at least 
four years of ". .. pro-
gressively more responsible experience." That means 
that PE's who become professors have at least four 
years of experience. I recall one engineering school 
where nearly all of the EE professors had PE licenses. 
In another school, less than 100 miles away, so few 
professors had PE licenses that a senior (friend of 
mine) who needed to acquire the five signatures 
needed on the PE exam application, had to go out­
side the school to find them! They didn't even have 
enough PE's on the faculty to form a pick-up basket­
ball game. 

Among the things you are unlikely to learn in 
engineering school are the practical things that make 
a project successful. Many engineering professors see 
these as "trade school" topics, and leave them to the 
vo-techs. What they don't understand - never having 
practiced the profession - is that they are also what 
makes the project successful. Let's take a look at a 
few actual events. 

The Case of the Student's 
Rat's Nest Project 

When I was in engineering graduate school, 
worked in the university's hospital repairing equip­
ment (electronic repair techs made three times what 
a graduate teaching assistant earned!). One day, 
came a knock-knock-knock on my workshop door, 
and upon opening it, I found a genuine undergradu­
ate engineering student. "Doctor Frabbitz1 said you'd 
help me with my senior project" Since Doc Frabbitz 
was my academic advisor, and therefore held the key 
to my entire professional future, I allowed as how I 
(

1 Not his real name!) 
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might help the young fellow (sighhhh). 
The chap came into the workshop carrying a box 

of goodies. He showed me a scrawled circuit on sev­
eral pieces of green "engineering paper." I forget at 
this late date what the circuit did, but it contained a 
large number of the then-current TTL digital devices 
and some LED seven-segment numerical readouts. 
Then he brought out his circuit. Oh, my god, what 
next? That circuit was a rat's nest built on a chunk of 
wood. The TTL chips were soldered in "dead bug" 
style, and all interconnections were made w ith #26 or 
#28 enameled wire, with the ends more or less 
scraped to reveal the underlying copper. The circuit 
was clocked at about 4 MHz, if I recall correctly. 

The fellow also failed to use any capacitors in the 
power supply distribution circuit. Take a look at Figure 
1. Those TTL chips drew a lot more current than 
today's chips, so putting a 0.01 µF to 0.1 µF at each 
chip was essential (C2 through C4 in Figure 1 ). It's 
still important, but then it was critical. There should 
also be a capacitor at the point on the circuit board 
where the DC power supply lines connect (C1 in 
Figure . 1 ). In some cases, where the power supply 
fines are long or there are a large number of devices 
on the PCB, then there should be additional capaci­
tors on the DC power lines as well . 

The Case of the Long Lines 

My friend Erich Kern of Fat Quarters Software 
(who supply the FGM-x magnetic sensors) put me up 
to writing on this topic right after one of his sensor 
customers reported having a problem or two. The 
chap wanted to put an FGM-3 sensor about 50 feet 
from the DC power supply and signal processing cir­
cuits (Figure 2). He ran a set of wires between the 
two, and found erratic behavior. Eric told him to at 
least put a 10-µF capacitor between the black and red 
DC power supply leads on the FGM-3 (which is what 
the spec sheet says to do!) . He also recommended 
what I believe is the correct solution (Figure 3). 

The +5 VDC voltage regulator and capacitor 
ought to be at the sensor end of the wire run, and 
the wire should be shielded. With sensitive instru­
ments like a magnetic sensor, one might also want to 
consider a dual-regulated DC power supply. 

The Case of the Burned-Out Pre-amp 

Another practical problem came about from one 
of my articles in this magazine. I am a fan of the Mini­
Circuits MAR-x monolithic microwave integrated cir­
cuits (MMIC). They are chips that operate from near­
DC to either 1,000 MHz or 2,000 MHz, depending 
on the specific type number (which is what the "x" in 
"MAR-x" means). I typically use the MAR-1 and MAR· 
6 devices. One of the nice things about the MAR-x 
devices is that they have an inherent 50-ohms input 
and output impedances, so match well with other RF 
circuits and coaxial cable. 

A fellow contacted me about the MAR-x pre­
amplifier he had built for his VHF/UHF scanner receiv­
er. That's a good application for the MAR-x. He 
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Figure 3. 
Better way to connect the 

remote sensor. 

FGM-x 

placed the amplifier right at the terminals of the 
antenna, up in the attic. The amplifier was used to 
overcome coax loss and to boost the signal received 
through the antenna. He complained bitterly that the 
MAR-x was a "no good product" because he had to 
replace the chip every three or four months. That did­
n't seem quite right to me because I've used MAR-x 
devices for years, not months, and never had a fail-

- ure. 
He sent me a schematic (Figure 4A) showing the 

MAR-x preamplifier connected to an unregulated DC 
power supply that was nominally rated 36 VDC, but 
actually varied between 30 VDC and 40 VDC depend­
ing on the load, the line voltage, and the phase of the 
moon (I suspect). He used the normal series limiting 
resistor (R 1 in Figure 4A), making it 1, 500 ohms. The 
idea is to drop the voltage to +5 VDC, while staying 
within the current rating. If the voltage stayed right 
at 36 VDC, the current drain through the MAR-x 
would be around 21 mA. 

The particular MAR-x device he used nominally 
wanted to see 3.5 volts (V1 in Figure 4A), with the 5 
volts he used being at the upper limit. When the volt­
age supply raised to 40 VDC, the value of V1 went 
higher than the rated voltage. I recommended that 
he place a low current 78L05 voltage regulator up in 
the attic in the same box with the MAR-x device 
(Figure 48). He did so, and reported to me a year or 
so later that the problem went away. The device 
turned out to gain reliability when he operated it 
within specs. 

A better solution would be to reduce the unreg­
ulated supply voltage to 9 to 12 volts, or so. Or one 
could use dual regulation by using a 78L09 or 78L 12 
at the lower end of the DC power supply wire, and a 
78L05 at the MAR-x pre-amp in the attic. 

Component Tolerances 

One of the many reasons why circuits don't 
always work on the bench like they work on the 
blackboard is the little issue of component toler­
ances. When you buy transistors, you will find the 
beta gain listed with "min-typ-max" values. This 
means that the value will be between the minimum 
and maximum values and, if you are lucky, will be 
close to the "typical" value. 

Figure4a~ 
Original circuit: 

... ,: ;;,' 

-~IJlo--i) 1------1 
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Similarly 
with resistors: 

____ + A resistor with 
,__-----<e>-----+ a "five-percent · 

____ + tolerance" can 
have a value 
that is (five 
percent of the 
value written 

on the body. Suppose you have a resistor marked 
"1,000 ohms, 5%." The actual value can be 1,000Q 
± 5%, or 950Q to 1,050Q. 

Figure 5 shows how such components might 
graph if you measure some critical component. The 
vertical axis shows the proportion of the total num­
ber at each value. We are assuming that the values 
form a normal distribution curve, although they_ may 
actually form some other curve. The minimum and 
maximum values are usually selected as either the 
±2cr or ±3cr points, while the typical value will be the 
mean value. We tend to design circuits using the typ­
ical value, and sometimes don't take into considera­
tion what the implications are of a particular compo­
nent being closer to min or max values. 

I've seen several different problems associated 
with the fact that actual component parameter val­
ues have a range. One such problem is the matter of 
tolerance build-up. In circuits that are reasonably 
robust, the effect of component variation will not be 
too terrible, especially if the variation is more or less 
randomly distributed. But every now and then, one 
will find a situation where all the values selected for 
some particular project pile up at one end of the 
range or the other. Some might be high, and some 
might be low, but if they combine to the values that 
make the circuit work poorly, then ... all bets are off. 

Another problem was seen in a low-noise ampli­
fier used in the UHF spectrum. The original circuit 
breadboarded by the engineer used a transistor that 
had a critical parameter close to the +3cr point on its 
distribution curve. He optimized the circuit, and got it 
working real well. Unfortunately, the next one didn't 
work too terribly well. It seems that most of the tran­
sistors of that part number in the supply room box 
were closer to the mean point on the scale. The 
device he picked out happened to be atypical for the 
group. 

The Changing Environment 

Okay, so you learn the techniques of bread­
boarding, and get a super circuit working properly. 
Unfortunately, the final circuit will not work in a lab­
oratory environment. It will, instead, go out into a 
hard, cruel world. The ambient temperature might 
not be so nicely regulated as it was on your work-

0.1 uF 

___ ..,_-i) 1------1 V1 

bench. 
I know some people who design avionics equip­

ment. Do you have any idea how much the tempera­
ture changes from ground level to cruising altitude? 
Sitting at the Tucson International Airport, on a hot 
July day, the ambient temperature above the runway 
might be 130 degrees as the airplane lifts off. When 
it hits "altitude," the temperature might be -40 
degrees. 

In World War II, B-17 bomber waist gun crews 
knew not to touch the walls of their planes ungloved 
because their fingers would freeze in place (great 
place to have your trigger finger when a Luftwaffe 
Messerschmidt 109 was stitching a line of bullet 
holes in you). 

When you design circuits for them, you have to 
account for such variation. How do you handle such 
problems? One method is to create a closed environ­
ment that can be either heated or cooled as needed. 
That's probably the best solution. 

One of the first times I ran into thermal problems 
in a big way was when car radios first became all­
transistor (early 1960s). I was servicing car radios in 
those days (indeed, I feel positively old when I see 
models I worked on under warranty being listed as 
"classic cars!"). 

One major car radio maker had a real problem. 
Radios by the thousands were failing in an odd way. 
During the summer they would fail to work when the 
car first started, but would then pop on after a few 
miles. During the winter, however, they would also 
fail to work when the radio was first turned on. In 
other words, the radio failed when it was both hot 
and cold, so the engineers didn't initially think of a 
thermal problem. It turned out that they had a ther­
mal problem on both ends of the temperature range . . ; 
On hot days, either the vent or the air conditioner q 
would cool the overheated radio off enough to make ·. 
it work properly. On cold days, the heater would 
warm the radio up into the acceptable range. 
Changing the transistors from germanium to silicon 
units solved the problem. 

Another odd problem popped up when a friend 
was servicing ancient scientific and medical instru­
ments. One item had germanium transistors made in 
the early 1960s. When exactly the same part number 
was bought in the early 1990s, the circuit would 
either fail to bias correctly or would oscillate at a VHF 
frequency. Huh!?! It turned out that the original ver­
sion of the transistors had a low-gain bandwidth 
product and a high-leakage current. The biasing resis­
tors were set to accommodate the high-leakage cur­
rent. When a modern unit was installed, with very 
low-leakage currents because of better metallurgy 
and fabrication, the values were all wrong . 

The oscillation problem occurred because the 
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Component value distribution curve. low from Central America contacted me 
through one of my ham radio columns. He 
was an American who worked in the jungle 
as a missionary or something. He had a cer­
tain factory-built HF SSB transceiver that 
had a terrible frequency drift as the rig 
heated up. On SSB rigs, that drift is particu­
larly problematic. He was looking for a new 
VFO, thinking the old one was defective. I 
had heard of this problem before, and 
quickly found out that it was generic to the 
particular product. Another technical writer 

T he most popular subjects I've written on in this 
and other magazines are radio astronomy, prop­

agation studies, whistler and spheric hunting, VLF 
sudden ionospheric disturbance (SID) hunting, 
reception of Jupiter's natural radio signals, and so 
forth . I coined the term "radioscience observing" to 
cover all such activities. My new book of this title is 
now out. Howard W. Sams/PROMT Publishing has 
released RadioScience Observing Volume 1 (ISBN 0-
7906-1127-9, $29.95) . The book includes a CD-ROM 
software program that performs antenna dimension 
calculations, plus gives examples of natural radio 
sounds (not to mention some original music com­
posed by my wife, Bonnie, that incorporates whistler 
and pulsar sounds). Call 1-800-428-7267, or order 
via Amazon Books on the Internet 
(http://www.amazon.com). 

MIN TYPICAL 

PARAMETER 

MAX 

new transistor had a much higher gain-bandwidth 
product than the original unit. Stray inductances and 
capacitances in the circuit that didn't have any effect 
originally now caused oscillation. Previously, the low 
gain at the resonant frequency of the "strays" pre­
vented oscillation. Sighhhh. 

Some Ham Radio Examples 

I once had a kit-built HF SSB transceiver (not a 
Heathkit) that had a terrible heat drift problem. A 
couple buddies had solved the problem on their units. 
It seems that the shielded box holding the variable 
frequency oscillator (VFO) was right next to a series 
of three vacuum tubes of the IF amplifier and detec­
tor. As those tubes threw off heat, it changed the 
thermal environment of the poorly designed VFO. 
One of the more popular solutions was to put a heat 
shield of insulating material between the VFO and IF 
strip. It sorta worked ... in fact, it worked quite well 
compared to the previous performance. 

told me that the rig had been designed by a very 
famous HF designer, and was therefore very surprised 
at the problem. 

When I contacted the fellow, he was really 
ticked! That rig had a drift of less than 50 ppm/hour 
when it left his lab, but cost cutting production peo­
ple had made some - errr - improvements. They 
changed the inductor's coil form from a costly syn­
thetic material to ceramic, increasing its thermal coef­
ficient of expansion. They also couldn't see why the 
designer specified Litz wire (which is hard to work) 
for the coil ... and replaced it with ordinary enameled 
wire. That also increased the thermal coefficient. 
They then took out the silvered mica DM-25 capaci­
tors, polyethylene dielectric capacitors, and the disk 
ceramics with specified temperature coefficients, and 
replaced them with cheapo disk ceramics of uncer­
tain parentage. The result: DRIFT! Fortunately, he still 
had one of the lab models in his possession, and gra­
ciously shipped it to the ham in Central America free 
of charge. Good work gone bad. 

The environment imposes terrible burdens on the 
circuit designer. The temperatures can go up and 
down, vibration occurs (anyone remember the 
Heathkit VF-1 VFO ... it was vibration frequency mod­
ulated every time someone walked across the floor!), 
lumps, bumps, and bangs occur. And that's before 
we factor in component tolerances, stray inductances 
and capacitances, resistances in the connections, 
electrical noise, and a host of other problems. Yet 
they all have to be accounted for in the design ... and 
that's why the circuit doesn't always work on the 
bench like it works on the blackboard, professor. NV 

Connections ... 
I can be reached at P.O. Box 1099, 

Falls Church, VA 22041, or via E-Mail at 
carrjj@aol.com 
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The Hacker Files • *39 
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Casino Hacking • •25 
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Polygraph Defeats • *25 
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s reported on "60 MINUTES•! 
All-new 6th Edition! Over 
45 pages jam-packed with 
how devices can slow down (even 
stop) watt-hour meters -while loads draw full 
power! Device plugs into one outlet and nor­
mal loads into other outlets. Describes meter 
creep, overload droop, etc. Plans only! $29. 
THE l.G. MANUAL: External magnetic 
ways (applied to meter) to slow down and stop 
power meters while drawing full loads. Plans $25. 
KW-HR METERS: How watt-hour meters work, 
calibration, error modes (many), ANSI Standards, etc. 
Demand and Polyphase Meters. Experimental re­
sults to slow and stop meters by others. $25 . 

All 3 above Onl $59! Add $20 for SPM Video 

2430 Juan Tabo, NE, #259, ABQ, NM 87112 
P.O. Box 23097 ABQ, NM 87192 

Order Today! 505-237-2073 (9-6,M-F) 
Fax: 505-292-4078(all hours, orders only) Web Adventure: www.tsc-global.com 

Established in 1971. Featured on CBS "60 Minutes,• Forbes, New York limes. Add $5 total S/H (US, Cana a . 
Sold for educational ~umoses only. Postal M.O. is fastest. VISA, MC OK. COD add $7. 

Now its easier to learn about KW-HR Power Meters than 
ever before! This educational video shows you how they 
work and their anatomy. Demonstrates SPMEM device 
and external magnetic methods used to slow and stop 
meters! Hosted by a top expert in the field. From the nov­
ice to the pro, an excellent source of info on these exciting 
devices! Great in combo with our SPM related manuals! 

See Catalo for LIMIT D WARRANTY SPECIAL PRO ECTS and all other Policies or SPM video + SPM manual! 
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AST GLOBAL ELECTRONICS 
24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 • 1-888-216-7169 • FAX 814-398-1176 

VIEW COMPLETE LISTING AT: 
http://www.astglobal.com 

Arrt>ef 3501A, Distortion & Noise Mea.surilg System ..... . .. .. $275 
Associated Resean:h 4045A, Hipot/Megomete<, ().5KV 0 3mA .. $250 
Associated Research 5014A, DC Hipot. ll-3KVDC 0 2mA . .. ... $250 
Boontin 4280, Microwatt Meler w/o Calll&'Sens0< .. .. .. . . .. . . $150 
Dranetz PA6001, Plug-in Line Analyzer ... .. . . . .. ... . . . . . .. $175 
Dranetz PA6011 , Plug-in T1111e Moni or ...... .. .. . ... . ...... $175 
Dranetz PA6024A, Plug-in Harmonic Analyzer .... . .......... $275 
Dranetz PA6024B, Plug-in Harmonic Analyze< ..... . ...... . . . . $300 
Dranetz 626, Univeisal Distulbance Analyzer, Frame od( 

w/Powel StJRlly & Cornrrun.icatio Pl.Jg-in ... . . ..... .. .. . .. $375 
ESI DPl311, Variable Resistor, IOOK max IK/Step . ... .. ..... $100 
ESI 2500E, Rl.C Bridge (rice) .......... . . . .. .. ... .. . ... . $150 
Fluke 3328, DC Voltage Standard . . .. . .. .................. $475 
Fluke 335A, DC Voltage Standard .......... . . . . ... .. . .. . .. $475 
Fluke 382A, Voltage/Current Calilrator . ...... . .. . ... . . .. . . $525 
Fluke 515A, Portable Calibrator . . . .. .. . .................. $675 
Fluke 5408, Transfe< Standaid w/A54·2 Voltage Plug.fl ..... . .. $625 
Fluke 720A, Kelvin Varley Voltage Divide< ... . ...... . .... ... . $750 
Fluke 721A, Lead Corr!>ensator . . . . . ... .. . .. . ........ . ... $275 
Fluke 750A, Refe<ence Divide< ........ . ..... . ......... . .. $475 
Fluke 760A, Mete< Calbalor ..... .. . .. . .. .. . .. . ..... .. . . $450 
Fluke 845AB, Nul Detector/Micro Vottmete< luV·1000VDC . .. . .. $375 
Fluke 845AR, Nul Detectlf/Micro Volmete< I uV· IOOOVDC ... . .. $375 
Fluke 893A, AC/DC Diffe<ential Voltmete< Oto 1100 Volts, 

AC/DC, .01%DC, .05%AC, 1uV Aesotuliln ................ $100 
Fluke 33lJB, Constarl CurrenWottage Cali>rakl< . . .... . . .. .. $675 
Fluke 51008, t.t.l~lllCtion Calibrata, Opt O:W5 ............ $3,250 
Fluke 51008, !.tllifln:tion Calibrator ... . . . .. . ............ $2,700 
Fluke 51018, Calibrator ........... . ...........• . ..... $3,450 
Fluke 5200A, Progranvrable AC Caillrata .......... . ..... $1,250 

TURN IDLE TEST EQUIPMENT 
-INTO CASH-

CALL OR FAX FOR QUOTATION 

Fluke 521 SA, Precision Power~ ..... . ................. $950 
Fluke 6011A, Syrthesized Signal Generator, IOHz·llt.tiz (7-diga) $825 
Fluke lmJA, OMM 3-1/2 Digit ...•..•......•.•....•....... $75 
Fluke 0050A, DMM 4-1/2 Digit w/Battery Pack ... . .... . ...... $145 
Fluke 0050A, DMM 4·112 Digit w/o Batte<y Pack .. .. ... ... .. .. $145 
Fluke 8502A, DMM 6·112 Diga Opt. W00/05/07/08A 

(Ohms Conv., Cur. Shunts, IEEE-488, lrrte<face lso. Ext. Trig.) .. $425 
Fluke 8520A, DMM 5-112 Digit . . . . . . . . • . . • . . . • . . . . . .. $33 
Fluke 8600A, DMM 4·1/2 Digitw/o Batte<y Pack ....... . ...... $125 
Fluke 8800A, DMM 5-1/2 Digit •...•..•.........••.....•.. $175 
Fluke OOOSA, Logic Analyze< .. . ......... . .... . ..... , ... . . $275 
Fluke !ll10A, LogicAnalyzerw/Z-l!O Pods . .. .. . . ...... . .... $350 
General Radio 1390-8, Random Noise Generator .. . ... . . . .. . . $150 
General Radio 1346, Aooio Frequency Micro Vottmete< ......... $125 
Gould KIOS-0, Logic Analyze< w/4 Probe Pods ............... $650 
Guildline 97708, Constant Current Source .. . . . ..... . ....... $125 
HP 141 T, Spectrum Analyzer Mainframe .................... $475 
HP 141T, Spectrum Analyzer w/8552A/8553B, 1KHz·110MHz .. $1,000 
HP 141T, SpectrumAnalyzerw/8552B/8553B, IKHz·l10MHz .. $1,200 
HP 141T, SpectrumAnalyzer w/8552818556A, 20Hz-lllKHz .. . $1,100 
HP 141T, Spectrum Analyzer w/8552B/8554B, IKHz·l.2GHz ... $1,700 
HP 141T, Spectrum Analyzer w/8552818555A, 10MHz·18GHz .. $1,900 
HP 180TR. Scope Mainframe .. . . . . . . . . . . $250 
HP 182T, Spectrum Analyzer Mainframe . . ......... . .. . . .. .. $350 
HP 214A, Pulse Generata, .08V·1 00V . . . ... . .... . . ... . .. .. $250 
HP 334A, Distortion Analyzer ....... . ... . .. . . . •...•... .. . $275 
HP 350D, Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... $75 
HP 400EL AC Voltmete<, 10Hz·10MHz. . . . . . . . . . . . . . . . ... $150 
HP 400FL, RMS Voltmeter, 20Hz-4MHz, 100uV.JOOV .. ... ... .. $175 
HP 4038, AC Vottmete< Battery Operated, 5Hz·2MHz, 1 mV.JOOV . $175 
HP 41 SE, SWR Meter . . . .. . . ....... . . . ... .. ....... . .... $100 
HP 427A, Multt-function Meter (AC, DC & Resistance 10Hz·1MHz)$100 
HP 432A, Powe< Melerw/Cable/8478, .01-18GHz Sensor .. . ... . $350 
HP 432A, Power Meter w/o Cable/Sens0< ................... $250 
HP 435A, Powe< Meter w/o Sensor/Cable ......... . ......... $175 
HP 6518, Test Osci lator, 10Hz·10MHz ...............•..... $150 
HP 6528, Test Osci latOf, 10Hz·10MHz ...............• ... .. $150 
HP 654A, Oscillator, 10Hz·1illofiz, OOcll Atteruak>r . .. ... . .. .. $225 
HP 191le, Scope Measurernerrt System w/1965A 

Galed Unillersal Timer (lib new). . . . . . . . . . . . . . . . . . . . . . $550 
HP3312A, F"1Ction Geneflllor, .1Hz-13MHz ........ ... . . ... $490 
HP 3325A, Programmable Frequency Syrlhesizer 1Hz-32MHz . $1,650 
HP 33lJB, Automatic Synthesizer, 20Hz· 13MHz . .. .. . . . ..... $33 
HP 3400A, True RMS Voltmeter, 10Hz·10MHz, 1mV·llOV .... .. $200 
HP 3403C, True RMS Mete<, AC/DC/dB 100MHz ............. $33 
HP 3406A, RF Volmele<, f/:NV-'S'J, 1.2GHz. . . . . . . . . . . . . . . . . $350 
HP 3455A, DMM 5-1/2 Diga . ... . ..... . ............. . .. . . $250 
HP 345SA, DMM 6-1/2 Digit ..•••••••..••.•..••..•••.••.. $525 
HP 3466A, DMM 4-1 /2 Digit. AC/Batte<y, 5 Function ........... $225 
HP 3551A, Transmission Test Set (Portable) Unused . . ........ $750 
HP 3580A, Spectrum Analyzer, 5Hz-50KHz, LED Readout . .. . .. $850 
HP 3581A, Wave Analyzer, 15Hz·50KHz ............. .. . .. .. $475 
HP 3586C, Selective Voltmete< . . . . . . . . . . . . . . . . . . . . . .... $475 
HP 3762A, Data Generator, ll-150MHz .. .. . . ....... •...... $450 
HP 3770A, ~liude/Delay Distortion Analyzer .......... . . . . $425 
HP 37798, Primary MPX Analyze< ....... . ................ $625 
HP 37818, Pattem Generator ........... . . .. .. . .. . ....... $300 
HP 4277A, LCZ Meter. . . . . .. .. . .... . $2,400 
HP 5314A, Cotllte<rnmer, 100MHz (ul"llSed) . . . . . ... .. $175 
HP 532BA, Counter, 100MHz w/DVtNOpt 021 ............. . . $250 
HP 5328A, Counter, 500MHz ....................... . .... $350 
HP 5345A, Counter, SOOMHz, HP·IB. . . . . . . . .......... $450 
HP 6104A, Precision Powe< Supply, 20V 0 3A, 2Q.40V 

0 1A (metered) . . . . . . . . .. . . . ............. $175 
HP 6112A, Power Sopply, 40V 0 .SA (metered) . . . ... ... . . . .. $175 
HP 6116A, Power StJRlly, 0-100V 0 200mA (metered) ..... .. .. $125 
HP 62028, Power S\.wly, 40V 0 .75A (metered) .. . .. .. .. . ... $175 
HP 62038, Power Siwly, 7.SV 0 3A (metered) ........... . .. $175 
HP 62058, Powe< S\.wly (dual), 0-40V 0 .3A, 0-2fN 

0 8A (metered) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... $225 
HP 62068, Power Si.wty, C>f/JV 0 1A (metered) . . . . . $250 
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HP 6253A, Power Supply (dual), 0-251/ 0 3A (mete<ed) . . ...... $225 
HP 62008, Power Supply, 10V 0 100A (metered) .. .. . . . ... . . . $400 
HP 62658, Power Supply, 40V 0 3A (mete<ed) .............. $250 
HP 6266A, Power Supply, 40V 0 6A (metered) . . ......... ... $250 
HP 6289A, Power Supply, 0-40 111.SA (metered) ............. $225 
HP 8011A, Pulse Generator, .1Hz·20MHz . .................. $175 
HP 80138, Pulse Generator, 1Hz·50MHz . . ................. .$275 
HP 8081A, Ra1e Generalor (300MHz) w/0084A Word Generator 

(llOMHz)w/808'.lAOutputAf1"4' (:mMHz) . . .. . .....• . .... . $950 
HP 8091A, Ra1e Generata (1GHz) w/8092A Delay Generata 
(1GHz)w/8093A~Ampw/15401A& 15400A . . . .... $3,000 

HP 8157A, Optical Attenuator . ... . ............. . .... ... .. $375 
HP 8100A, Data Generata .................. . .... ... ... $425 
HP 8182A, Data Analyzer ........... . .. . ..•. ... ••. .... .. $650 
HP 84108, Network Analyzer Mainframe .................... $275 
HP 8414A, Polar Display . ... .... .. . . .. . ................. $225 
HP 8443A, Tracking Generatorw/Cables, 1KHz·110MHz ... . ... $475 
HP 8444A, Tracking Generator for 141T System, .5-1lllMHz ... $750 
HP 8552A, IF Plug-in (for 140 Series Mailframes) ....... .. ... $125 
HP 85538, RF Plug-in (fa 140 Series Mairlrames), 

1KHz·110MHz .............. . ... . ..... . . . .. $425 
HP 8553L, RF Plug.fl (for 140 Mainframes), use with 8552A, 

1KHz·110MHz . .. .. . . . .... ...... . ................... $125 
HP 8601A, Sweeper Generator, .1·110MHz ........ . . . ....... $425 
HP 8614A, Signel Generata, 800-2400MHz, AM/FM Leveled .... $475 
HP 8616A, Signal Generala UHF, 1.8-4.SGHz, t 10-126<1!, 

AM/FM . ...................... . ...... . .. . .. . .. .. ... $475 
HP 864-08, Signal Genera1a, .5-1050MHz, Opt 002!001 or003. $1,IOO 
HP 86408, Signel Generator, .5-512MHz, Opt 001 or003 .. . .. . . $950 
HP 865SA, Syrthesized Signal Genera10f, 100KHz-900MHz ... $1,650 
HP 8743A, Rellection Test Se1, 2·12.4GHz .... . . . ... $475 
HP 89J1A, Modulation Analyze< ............... . . . . . ... . . $2,400 
HP 5~ DIA Converter . . . . . . . . . . . . . . ... ..... .. $175 
HP 59501A, HP·IB Isolated D/A Converte< ...... $125 
Huntsville 00-0, Micro Systems Troutileshooler .. . . .. ... ...... $225 
Huntsville 180P, Micro Systems Tro<bleshooler. . . .... $350 
Kepco JOE 3&15MVPT, Powe< Slwly, 0-36 0 15A (mete<ed) .. $275 
Kepco JOE 36-3MVPT, Powe< Supply, Q-36 0 3A (metered) ... .. $175 
Krohn-Hite 3103R, Variable BaOOpass Filte<, 10Hz·1t.tiz ....... $150 
Krohn-Hite 3202R, Dual Channel Tunable Fil er, 20Hz·2MHz. 

High Pass, Low Pass Band Reject. . . . . . . . . . . . . . . . . . . .. $275 
Krohn-Hite 3750, Filter . . . . . . . . . .. . . . . . . . . . . . . . ........ $275 
Racal Dane 9303, True RMS RF Level Meter .. . .. . .... . ..... $550 
Rockland 1022F, Dual HVl..o Filter ........................ $150 
Rockland 5100, Synthesize<, DC·2MHz, .001 Hz Resolution .. . .. $325 
Sencore SC61 , Scope (100MHz) w/New Prolles, Dual Trace . .. . $750 
Sencore SC61, Scope (100MHz) w/o Prolles, Dual Trace . . .. .. . $500 
Sencore TVA92, TV Video Analyzer ...................... $1,100 
Sencore VC63, VCR Test Accessory ......... . ............. $100 
Sencore VG91, Universal Video Generator. . . . . $1,200 
Sorenson DCS·l»S.5, Powe< Supply, 0'300V 0 3.SA 

{non-metered) . . . . . . . . . . . . . . . . . . . . . ........ $375 
SAL 1128, PLCl'PRF Synthesize< ...... $125 
SAL 262, Y Band Filer . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... $100 
Tek 475/DM44, Scope (200MHz), Dual Trace w/DMM .......... $575 
Tek DC503, Plugin Counter Univeisal, 100MHz ... $150 
Tek DM501A, Plug-in DMM, 4·112 Digit.. .. . .... $175 
Tek DM502, Pkig~n DMM, 4-1/2 Digit ................. . . . . $150 
Tek FG501 , Plug-in Function Generator, .001Hz·1MHz ......... $175 
Tek FG504, Plug-in Func1ion Generator, .001Hz-40MHz ........ $450 
Tek PG501, Plug4n Pulse Generator, 5Hz-50MHz . ... .. . . .. ... $175 
Tek PS503A, Plug-in Powe< Siwly T~le ................... $175 
Tek TM503, Power Module, 3 Slot. . . . . . . . . . . . . . . . . . . . . .. $125 
Tek TM504, Power Module, 4 Slot ......................... $150 
Tek TM506, Power Module, 6 Slot .. . . .. .. . .. . ... . .. . .. . .. S200 
Tek OIG-502, Plug-in Optical lf1"4'Ulse Generata (unused) . .. . . $1,500 
Tek PS50H Plug-in Power Supply . . .. .. . . .. .. .. . ........ $150 
Tek 7A16A, Plug4n (225t.tiz), Single Trace Amp ............. $100 
Tek 7A18, Plug-in (75MHz), Dual Trace~ ......... . • . ..... . $75 
Tek 7A19, Plug~n (600MHz), Single Trace Amp . . ... . ........ $150 
Tek 7A26, Plug~n (200MHz), Dual Trace Amp .. . .. .. . .••. . .. . $150 
Tek 7B50A, Plugin (150t.tiz), Time Base •...••.......•.•... $100 
Tek 7B53A, Plugin (100MHz), Dual Time Base ......•.....••. $125 
Tek 7870, Plug4n (20Ql.tiz), Tme Base .. . ... ......••.. . . . . $75 
Tek 7880, Plugin (400MHz), Delayed Time Base .•..•.....••. $150 
Tek 7B92A, Plug-in (500MHz), Dual Time Base . . .......•..... $200 
Tek 7011, Plug.fl Digital Delay ... .. . .. .. . .. . .. .. . .. •..... $175 
Tek 7013, Plug-in DMM 3·1/2 Dig~ . . ... . .. . .. ..... . .•. ... . $125 
Tek 7015, Plug-in Counterrnmer, DC·225MHz ..... . . •.•.. . .. $225 
Tek 7S11 , Plug-in Sampling Unit .. . ... . . . ... . ....... . ..... $175 
Tek 134, Current ProbeAf1"4' .. ... . . .... .. . . .. .. . . . . . .. . .. $100 
Tek 465, Scope (100MHz), Dual Trace ........... . . . •...... $425 
Tek 4658, Scope (100MHz), Dual Trace ............ . • •..... $475 
Tek 466, Scope (100MHz storage), Dual Trace . . . . . $575 
Tek 475, Scope {200MHz), Dual Trace .. . .. .. ..... .. • . .. .. . $475 
Tek 475A, Scope (250MHz), Dual Trace . . . . . . . ... $625 
Tek 485, Scope (350MHz), Dual Trace .........•• . . .••..... $850 
Tek 520A, NTSC Vectorscope ............................ $575 
Tek 2213, Scope (60MHz), Dual Trace . . . . . . . . . . . . $375 
Tek 2236, Scope (100MHz) w/Coorlerrnmer/DMM ............ $800 
Tek 2445, Scope (150MHz), 4-Channel Cursor Readout . ...... $1 ,700 
Tek 2465, Scope (300MHz), 4-Channel Cursor Readout .... . .. $2,400 
Tek 7603, Scope Mairlrame {100MHz) . . . . $200 
Tek 7704A, Scope Mairlrame (250MHz) ..... . ... $325 
Tek 7854, Scope (400MHz), Dual Beam w/Wavef0<m Calculator . $625 
Tek 7904, Scope Mainframe (SOOMHz) . . . . . . . . . . . . . . . . . . . $350 
Wavetek 145, Pulse/Function Generator, .0001·20MHz ......... $350 
Wavetek 185, Lin Log Sweep Generata, .0001Hz·SMHz .... .. . $425 
Wavetek 288, Synthesized Function Generator, 20Hz·20MHz 

(unused) . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . $950 
Wavetek :nx>, Signal Generator, 1·520MHz ........ . ........ $525 
Wik:om, T222C, Signaling Test Se1 (unused) ....... , •........ $825 
WiW11 T·105B, Rev. Level Test Set ............... . ....... $600 
Wik:om 1504, Artiicial Line T240. . . . . . . . . . . . . .... .. $700 

• 60-DAY WARRANTY 
• 10-DAY RIGHT OF RETURN 
• SATISFACTION GUARANTEED 

Write In 176 on Reader Service Card. 

PO Box 2426, Ft. Walton .. :eoach, FL 32549 850·863-5723 

Stackable RS-232 Kits IA Remote Control Receiver 
Digital 1/0 - 121/0 pins Individually configurable for Input or output DIP 
switch addressable; stack up to 16 modules on same port for 192 1/0 
points. Tum on/off relays. Sense switch translstions, button presses, 4x4 
matrix decoding using auto-debounce and repeat $32 

Learns and records the data patterns 
emitted by standard Infrared remote 
controls used by TVs, VCAs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 lndMdual output 
pins can be assigned to any button on your 
remote, and can be confl9ured for either 
'toggle' or 'momentary" action. $32 

Analog Input · B Input pins. 12·blt plus sign self-calibrating ADC. Returns 
results In 1 mV steps from 0 to 4095. Software programmable alann 
trip-points for each Input DIP switch addressable; stack up to 1 B modules 
on oame port for 128 sing le-ended or 64 differential Inputs. $411 

Home Automation (X-10) ·Connects between a TW523 and your serial 
port. Receive and transmit all X·10 commands with your home-brewed 
programs. Full collision detection and auto re-transmission. $39 DTMF Decoder/Logger 
Caller ID · Decodes the caller ID data and sends It to your serial port In a 
pre-formatted ascil character string. Example: '12/31 08:45 850-863-5723 
Weeder, Terry <CA>". Keep a log of all Incoming calls. Block out 
unwanted callers to your BBS or other modem applications. $35 

Keep track of all numbers dialed or entered 
from any phone on your line. Decodes all 
touch-tones and displays them on a 16 
character LCD. Holds the last 240 digits In 
a non-volatile memory which can be 
scrolled through. Connect directly to radio 
receiver's speaker terminals for off-air 
decoding of repeater codes, or numbers 
dialed on a radio program. $55 

Touch-Tone Input · Decodes DTMF tones used to dial telephones and 
sends them to your serial port. Keep a log of all outgoing calls. Use with the 

' Caller ID kit for a complete In/out logging system. Send commands to the 
Home Automation or Digital VO kits using a remote telephone. $3'4 

-. . Telephone Call Restrictors 
Reads frequency from 1 Hz to 50MHz and 
displays up to 7 digits on a 16 character 
LCD. Auto-range feature provides floating 
decimal point and automatic placement of 
suffix (Hz, KHz, or MHz). Mlcrocontroller 
based provides for very small parts coun~ 
only 2" x 3° big. $48 

Two modes of operation; either prevent receMng or placing telephone 
calls (or call prefixes) which have been entered Into memory, or prevent 
those calls (or call prefixes) which have •not" been entered Into memory. 

Block out selected outgoing 
calls. Bypass at any time using 
your password. $35 

Block out selected Incoming 
calls. Calls Identified using 
Caller ID data. $48 

I TEST EQUIPMENT cont. 

WAVETEK 23 12MHz synthesizer/func­
tion generator w/option 001 GPIB $750. 
Wavetek 275 12MHz arbitrary/function 
generator GPIB. Photos and more at 
www.test-equipment.net or call 732-445-
4915. 

TEKTRONIX TM500/TM5000: FG504 
$300 . AM503 $225. SC504 $410, 
DM5010 $410. Call 732-445-4915. Pho­
tos and more TM500 at WWW.test-equip 
ment.net 

SECURITY 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis- _ 
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

IS YOUR TELEPHONE BUGGED? Is 
your home bugged? Do you wonder why 
someone knows your every move? Free 
catalog. Security Counter Surveillance, 
76 Boulevard, Hudson Falls, NY 12839. 

ALARM CATALOG of Ademco, Moose, 
Napco, CCTV & more free. Voice or fax: 
732-840-1390 or www.heselectronics 
.com Get the full 44 page version by 

WE BUY and sell test equipment. A­
COMM ELECTRONICS 303-290-8012, 
303-290-8133 FAX, CHECK OUR WEB 
SITE FOR LISTINGS OF TEST EQUIP­
MENT AND MICROWAVE COMPO­
NENTS. http://www.A-COMM.COM 

HP 70358 X-Y recorder $50; HP 180A 
o'scope, $100; HP 4000 voltmeter, $50; 
GR 1409Y standard cap 1.0uF ± .05%, 
$50; 50 amp staco automatic voltage 
regulator .25% accuracy on output, new 
in box, $200. All plus shipping. Phone 
John @ 304-525-8793. 

/ sending $2 to HES Electronics, POB 
183, Brick, NJ 08723. Mention this ad 
and get a $1 O off certificate! 

WANTED: TEST equipment, TOR, HP 
1815 with 1817, complete. Phone: John 
705-324-3709. Fax: 705-324-5474. 

DUAL-PAGE quad switchers 8 camera 
inputs w/loop-out .3-outputs. Allows you 
to view 4-cameras on a monitor simulta­
neously. Built-in video sequencer, plays 
back quad or full screen images, time & 
date stamp. Hi-res. Sold for $700. Dir, 
now $350 ea. color quads too. 781-933-
0827. E-Mail: ricksvldeo@msn.com 

ABC ELECTRONICS 315 7TH A VEN. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURPl@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 
TEK 78151 GHZ DELAYING TIMEBASE 
TEK 1470 NTSC GENERATOR 
TEK 7A16 200 MHZ DUAL TRACE AMPLIFIER 
TEK 1904 500 MHZ MAIN FRAME 
TEK 7Sl2 GENERAL PURPOSE SAMPLER 
TEK 4S3 50MHZ OSCILLOSCOPE 
DRANETZ 626 DISlURBANCE ANAL VZER 
GENRAD 1657 RLC BRIDGE 
TEK 7D20 PROGRAMMABLE DIGITIZER 
TEK 465 100 MHZ OSCILLOSCOPE 
TEK 465B 100 MHZ OSCILLOSCOPE 
TEK 2335 100 MHZ OSCILLOSCOPE 
TEK 221 5 60 MHZ OSCILLOSCOPE 
TEK 496P IKHZ-l .8GHZ SPECTRUM ANALYZER 
BRADLEY 132 SCOPE CALIBRATOR 
PHILLIPS PM3350A 60 MHZ DIG.STORAGE SCOPE 
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR 
FLUKE 5200A AC CALIBRATOR 
HP 54100A !GHZ DIGITIZING OSCILLOSCOPE 
HP8170A LOGIC PATTERN GENERATOR 
SYSTRON DONNER DPSD SO 
LEADER LSG215A 125 MHZ SIGNAL GENERATOR 
TEK TM.506 POWER MODULE 
PHILLIP PM5785 PULSE GENERATOR 
WA VETEK CT235 AC/DC CURRENT PROBE 

$250.00 
$j()l).00 
$75.00 
$250.00 
$350.00 
$200.00 
$1500.00 
$750.00 
$500.00 
$400.00 
$450.00 
$800.00 
$350.00 
SS000.00 
$700.00 
$1000.00 
$400.00 
$1500.00 
$3000.00 
$150.00 
$500.00 
$700.00 

$150.00 
$750.00 
$120.00 

TEK 2245 100 MHZ 4 CHANNEL 0-SCOPE $800.00 
TEK 7Al9 600 MHZ SINGLE TRACE AMPLIFIER $150.00 
TEK 788.5 400 MHZ DELA YING TIME BASE $125.00 
TEK 7Sl I SAMPLING PLUG IN $200.00 
FLUKE 95 SCOPE METER NO PROBES $600.00 
TEK 146 NTSC GENERATOR $500.00 
HP 8182A 50 MHZ PATTERN GENERATOR $800.00 
PHILLIPS PM3296 400 MHZ OSCILLOSCOPE $1000.00 
EMI SCR 7.5-300 7.SV 300A POWER SUPPLY $500.00 
HP 85S8B SPECTRUM ANAL VZER $1500.00 
WA VETEK 175 WA VE FORM GENERATOR $j()l).00 
WA VETEK 157 PROO. WA VE FORM SYN'llf. $2.50.00 
RACAL DANA 1901 100 MHZ COUNTER $200.00 
VALHALLA 2790B SYSTEM INTERFACE $1.50.00 
GENRAD 1683 RLC BRIDGE $300.00 
HP 3455A MULTIMETER $300.00 
Hf/ 3456A MULTIMETER $450.00 
FLUKE 77 DMM "NEW" $120.00 
TEK TMS04 4 SLOT POWER FRAME $125.00 
HP 495SA PROTOCOL ANALYZER $500.00 
MAGTROL 4614 POL YPHASE POWER ANLZR. $300.00 
TEK CT-5 HIGH CURRENT TRANSFORMER $500.00 
FLUKE 8S02A 6.5 DIGIT DMM TRUE RMS $3.50.00 
FLUKE 1952 SO MHZ COUNTER $200.00 
TEK 475 200MHZ SCOPE $500.00 

Write In 137 on Reader Service Card. 



SATELLITE 
EQUIPMENT 

DSS SURPLUS WANTED. Receivers, 
remotes, old & new access cards, 
antennas, feeds. Message/fax 561-483-
8516. E-Mail: cable@flinet.com 

SATELLITE EQUIPMENT available: 
Receivers $25 and up; 20-25 LNB $30; 
C-KU feed horns $65. Call 757-599-
4408. 

GET SOUND for VCll and VCll Plus 
without codes. Free detail. Send SASE 
to: Nassirian, Box 382-V, Rio Linda, CA 
95673. 

DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
Skyvision, 101 O Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 

MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS· 
TRIES 818·769·1002, FAX 818-769-
1084. 

FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft­
ware 1·800-843-2425 or www.baylin 
• com 

WHATlll YOU don't have TELECODE's 
NEW 1998 "HACKER CATALOG," yet! 
125+ items. Call 520-726-2833. Surf 
online at: http://www.hackerscatalog 
.com 

~ 
BEST PRICING on 18" satellite TV sys­
tems for home and RV. DSS, DISH Net­
work programming, multi-room viewing 
options, accessories. www.skyvision 
.com Call 1-800-543-3025. 

USED SATELLITE EQUIPMENT. You 
name it, we have it. LNAs, downconvert­
ers, drives, receivers. Working condition 
guaranteed. Call 765-385-2305. 

-·· DSS BIBLE Ill emulator source code & 
plans, ASIC hacking, ECM theory & 
examples, updated history, dictionary of 
terms, FAQS, description and feature of 
all NEW cards, UN9.9 fixes, smartcard 
reader/writer schematics and lots more. 
1 O diskettes of software! No duplication 
from volume one to two. $69.95 + $5.50 
P&H. DSS BIBLES Volume 2 on sale at 
$59 .95 + $5.50 P&H, Volume 1 now 
$39.95 + $5.50 P&H 24 hour orderline: 
520-726-2833 TELECODE, PO Box 
6426-NV, Yuma, AZ 85366-6426. 
http://www.hackerscatalog.com/dss3flyr. 
htm 

SEE WORLD SATELLITE, 1-800-435-
2808. DISH NETWORK complete sys­
tem ONLY $189. FREE INSTALL KIT, 
FREE SHIPPING, 30 DAY MONEY 
BACK GUARANTEE . 

Call for quick response 
and personal attention 

to your needs for: 

Prototyping and 
Precision Crystal Production 
- special application frequency 

control crystals, to your specs, quickly. 

· Hybrid Clock and VCXO Oscillators 
made to your specs 

- Clocks: 1-80 MHz, with high stability 
- VCXOs: 1-40 MHz, with wide 

pul/ability 

FOR AMATEUR BANDS• CB 
MARINE VHF • SCANNERS 

MICROPROCESSORS• PAGERS 

Call Toll Free 

1-800-JAN-XTAL 
(526-9825) 

FAX (941) 936-3750 

Your reliable source 
for frequency stability 

Tiny FBasic 
Computer 

~ _, ~~ '"' A ,, ' ' . . " ' 
~~ ----~--- ,,_ .. --.... 

I.. • ~ •• 

_r -- - -

(Shown Actual Size - 40 pin DIP) 

The TICkit 62 module is like a Parallax 

Basic Stamp II, but has 4 times the 

program space installed (expandable 
to 64K). It also has 4 times the variable 
space (96 bytes), and uses a modern 
structured language similar to BASIC 
only more powerful. 

- Only tool you need is a PC 

- Inexpensive $45/module, $16/IC 
- Development Kit only $45 
- Huge library of 1/0 function 
- Structured FBasic Language 
- Easy to learn and use 
- Powerful enough for large projects 

ASK ABOUT OUR STAMP COMPATIBLE 
PERIPHERAL COMPONENTS 

Versa Tech™ 
Electronics 

PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@csn.net 

Web: //www.csn.net/versatech 
11 170 Flatiron Drive, Lafayette, CO 80026 

Complete On Site 
Electrical Engineering Lab 

• REVERSE ENGINEERING 

• RF CIRCUIT DESIGN & MANuFACTURING 

• 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 PRINTED CIRCVJT BOARDS AsSEMBLY SERVICES 
• CAD LAYOUT SERVICES 

• COMPATIBLE WITH ALMOST 

ALL CAD SYSTEMS 

• FROM SCHEMATICS OR 

SAMPLE PCB's 

• PHOTOPLO'ITING SERVICES 

• 28,800 BAUDE MODEM 

• SINGLE & DOUBLE SIDED 

• MULTI-LAYER & FLEXIBLE PCB's 

• FROM QUICK TuRN PROTOYPES 

ro SCHEDULED PRODUCTION RUNS 

• FINE LINES, SMT 

• ELECTRICAL TESTING 

• PRECIOUS METAL PLATING 

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

303 Sherman Street • Ackley, Iowa 50601 
(515) 847-3888 

Fax (515) 847-3889 • Modem (515) 847-3890 

Write In 98 on Reader Service Card. 

• FAST TURN BOARD STUFFING 

• WIRE HARNESSES 

• WAVE SOLDERING 

•ACQUISITION OF PARTS 

• FINAL TESTING 

• TURNKEY SERVICES 

• CUSTOM ENCLOSURES 

Internet Access: 
For Automated Info Response: · 

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

Web Access: http://www.capital~elec.com 
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Modern computing and standard surge 
suppressors ... a recipe for disaster. 

Almost all surge protection devices use MOV's (metal oxide varistors) as their active element. 
MOV's are sacrificial/wear/limited life components. Surge suppressors based on this technology are 
doomed to failure. These surge "suppressors" also don't suppress a thing. They divert powerline 
surges equally to the ground and neutral wire. When you put current on the common ground wire 
of interconnected equipment some of that current will flow (through the inherent ground loops) to 
the data lines. This is a major cause of lock-ups and misoperations that plague today's computer 
environments. Another fact; all modern computers use switch mode power supplies. During surges 
the power supply capacitors must charge to the clamping level of the MOV before the MOV turns 
on. A recent study has shown that it takes a 3000A surge 15 microseconds (15,000 nanoseconds) to 
charge the typical capacitors of these power supplies to that level. The surge is virtually over before 
the MOV reacts. (See five things you probably don't know about your surge suppressor at 
wwwJivethings.com.) 

THE POINT: Standard surge suppressors allow too much current to hit the computer. Standard 
surge suppressors divert surge current to the ground wire and disrupt data transfer. Standard surge 
suppressors eventually fail without warning. Modern computers have logic voltage levels (the sig­
nals that transmit the data) and power supply voltages that are dramatically lower than that of their 
recent predecessors. Modern computers use integrated circuits with transistors of ever decreasing 
physical geometries. Modern computers are virtually always interconnected to other computers or 
peripheral equipment. The bottom line; modern computers are much more sensitive and susceptible 
to powerline anomalies. 

INTRODUCING BRICKWALL SURGE FILTERS ... 

The World's Best Surge Suppressor 
Initially engineered for critical, non-:fail industrial applications, this patented device protects indefi­
nitely and sets a new standard for every measure of surge suppressor and powerline filtering perfor­
mance. 

A Brick Wall 1) Utilizes NO MOV'S or Any Other Sacrificial Components (a two pound inductor 
and nine capacitors are the heart of the unit) 2) Has No Joule Rating or Surge Current Limitations 
3) HAS BEEN TESTED AND CERTIFIED BY UL TO THE MOST DEMANDING CLASSIFI­
CATION OF A NEW GOVERNMENT SPECIFICATION; CLASS I, GRADE A. Which Means: 
UL PUT ONE THOUSAND 3000A, 6000V SURGES (this is the largest surge an interior environ­
ment can experience) THROUGH A UNIT (at 60 second intervals) AND DOCUMENTED NO FAIL­
URE OR PERFORMANCE DEGRADATION OF ANY KIND WHATSOEVER .. 

i.e.:A Brick Wall Will Not Fail. 

ITT know of no cord connected, MOV based surge 
protection device that /1as, or can pass this test. 

A Brick Wall possesses UL's lowest Suppressed Voltage Rating 
Oet-through voltage) of 330V This is the lowest rating they 
will grant. In that test of one thousand 6000V, 3000A surges, 
UL NEVER SAW THE LET-THROUGH VOLTAGE 
EXCEED 290V YOU CANNOT DO BETTER THAN 
THIS FORA POINT-OF-USE SURGE PROTECTION 
DEVICE. Once again, we know of no other surge protection 
device that could come close to this performance level. 

A Brick Wall is a current activated Series Mode device. Since it 
is not wired in parallel, nor voltage activated, it does not have to wait 
for the capacitors of the power supply to charge before it becomes effec­
tive. YOUR EQUIPMENT IS PROTECTED INSTANTA­
NEOUSLY (and indefinitely). 

These devices were engineered utilizing a current 
limiting/surge filtering technology. THEY DO NOT 
DIVERT ANY SURGE CURRENT TO THE GROUND 
WIRE. They Will Not Cause Your Computer System To 
LOCK-UP, CRASH OR MISOPERATE as a consequence of 
surge diversion. Your current surge "suppressor" will. 

Available in Modular Form 

Powerline Filtering 
In addition to all this, Brick Wall Surge FILTERS are the best AC powerline filters you can buy (that we 
have been able to find anyway). Industrial machinery, copiers, coffee makers, laser printers,jluorescent lights, 
refrigerators, etc., all cause powerline noise that can cause your computer to misoperate. A Brick Wall Surge 
Filter will make powerline noise related problems disappear. 

You Can't Buy a Better Surge Protection/Powerline 
Filtering Device ... Anywhere. 

SO ... HOW IMPORTANT IS YOUR SYSTEM? 

-

A ® BRICK WALL DIV., 
~ PRICE WHEELER CORP. 

• r~ r r • r 1-800-528-0313 
~ Fax: 1-800-528-6623 E-Mail: info@brickwall.com a1n 1 ft,.. w_eb:www.brickwall.com 

• •• • • • Visa - MC - AMEX 
ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR 
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Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 510-264-0886 
www.metricsales.com 

~e~r • 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 

Write In 59 on Reader Service Card. 

AUDIO - VIDEO 
- LASERS 

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 under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

BROADCAST VIDEO equipment want­
ed: all types, new or old. Please call, 
Jon with info. 1-800-539-2859. 

6.4". 5.6" TFT LCD Monitor 
Wide viewing angle, color 
LCD 960x234, 
bright CCFT backlight, 12V 
DC power, composite video 
input (NTSC) 

$582/5.4", $725/6.4" 
TFT LCD PANEL 
4". 89, 622 Dots only 
$199 
5.6", 168, 480 Dots $537 
6.4", 224, 640 Dots $670 

WANTED: PRO video equipment, 
VTRs, switchers, cameras, etc. 
Advanced Media 1-800-722-7 468 ext. 
2575. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642· 
0325. 

13" COLOR COMPOSITE MONITOR, 
$50 EA. 10 FOR $400. FRONT CON­
TROLS· HUE, SATURATION, CON­
TRAST & BRIGHTNESS, USED, IN 
GREAT SHAPE. SHIPPING & HAN­
DLING $12 EA. CALL ROGER @ 
GS&E, 716-338-7001. VISA & MC. 

External Active GPS Antenna 1.575GHz 
1.575GHz, 27dB Amp gain, 3 or SV DC, 25mA, 1 
watt. Magnetic mount, -f.B 
low profile BNC con- I 
nector, 5 meter cable. ~"'·" · - • -
Enhance reception for /eNC I 
various GPS , , -· ·-
receivers. ~ ~-
$56/1", $79/2" ~"'""'~.'I' 

MAXTRON 1-800-COOLS,0N (266-5706) PACIFIC TIME 
SINCE 1975 MASTER VISA ACCEPTEO 626·350·5706/626-350·4965 FAX DEALERS WELCOME 

11135 E RUSH STREET. UNIT R. SOUTH EL MONTE. CA 91733 

Write In 215 on Reader Service Card. 



• 
1.44 MITSU 

1.44 TEAC 

Simm Memory 

All Kinds Drives , Sound Cards 
Speakers and CD Titles: Please Cal )/:•• :¥: ? ) 

~~~ g~ :~: =~= • LOW $$$ 
Will beat any price Md.nitOii~ : ' 

14".28108 N~, LOW-R $149 ........................ - ................................................ ?S:YSl'EMSt 

$2$399
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15" .28 1024XT68 N-1,LOW 
17".281280X1024N-l,LOW 

Ii' ti&irl$~f wt~ • ~~ v.~~ •u., ~·~~Q. H.u~ i'-~~~!'\·i\\j· 
s12 -=:::1::=1-.=::::::=::::::=:WJi=:.r11=::::e=.~s=us=)ll=:.1=1.:~: 1 """'· !!!!!!!!!:::!!! 101 KEYBOARD 

KYETRONIC 
Focus 2000/2000 

$23 MINI TOWER PREMIUM $35 

::vs.A::eailsH 
$call DESK TOP CASE PREMIUM $35 

MED TOWER CASE PREMIUM $35 ·-~· 
FULL TOWER CASE PREMIUM $75 

ONE YEAR 
WARRANTY 
ON PARTS 

SVGA 1MB ISA $32 
PCI 1MB/2MB $26.95/$35 
PCI VGA 4MB $69 
Matrox, ATI, Diamond CALL ti:~'ilMdl®t 

LIFE TIME 
Labor 

Warranty 

SVGA CARDS WITH VRAM CALL 
ANY OTHER VGA CARDS CALL 
caa1rs1m1{ear.<1sE 
1/0 (2S,1P & 1G) $11 

RUBY & Sapphire laser rods. Surplus 
military rods are 1/8" thick and have flat­
tened ends .... 3; Ruby or Sapphire 
$15/ea . ..,4_5" $20/ea. "'6-8" $30/ea. Add 
$2 SH!ea. Buy 3 and get one free. Free 
catalog with order. Send check or MO to 
: UUE, 1839-D West Vistaway #515, 
Vista, CA 92083. Ninteach@access1 
. net 760-639-5527/vm. 

R ... llers 

P. e-p Caoe,Mriir,KS)l>ard & F. [)Ms 

Flat Panel Display Solutions 
VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 

Earth has a brood line of VGA Flat Panel Display Solutions including ISA, P.C.I. , 
NTSC, RS-232 & PC-104 Controllers. Monochrome & Color displays are 
available starting under $100. Sizes from 6.3" to 14" are available. LCD 
monitors are available with and without Touch Screens. Our global sourcing of 
new and surplus .displays assure you the best value in LCD monitors for 
industrial. embedded systems, kiosk and point of sale applications. 

LCD CONTROLLERS LCD DISPLAYS 

Get our current catalog on the web at http://www.flat-panel.com 

~ E~!!l1thnolo¢es 
1110 Calle Cordillera - San Clemente, CA 92673 

Ph: (714) 361 -2333 - Fax: (714) 361 -2121 
Email: oemsales@flat-panel.com 

Write In 97 on Reader Service Card. 

• WE INSTALL NEW Nl4;AD OR Nl.fllll BATTERIES INTO YOUR ORIGINAL CASE • 

• WE FIX WHAT CANT BE FOUND. (OR AFFORDED) 
• WE PROVIDE QUICK SERVICE. I EXTENDED U:E FOR OLDER EQUl'MENT 
• WE OFFER FREE QUOTES. I FREE RETURN IF QUOTE IS REFUSED. 
t WE PROPERLY DISPOSE OF YOUR OUJ CELLS BY RECYCLING. 
• WE GIVE YOU A 12 MONTH WARRANTY. 
o WE WILL BE HERE WHEN YOU NEED US I 12 YEARS IN BUSINESS. 
• WESAVEYou~·· MONEY - ·$$$$ 

SYNC-A-LINK UNIVERSAL VIDEO 
SYNC GENERATOR restores all hori­
zontal & vertical sync lines, DC level, 
compensates for inverted video, color 
phase, from standard or distorted ana­
logue video-type formats. Comes com­
plete with operations manual & 90-day 
warranty. $160. 918-479-6451 or write 
to Sync-A-link Communications, PO Box 
4, Locust Grove, OK 74352. 

lnalntetlon Video 
Catalog #13 

100 pages 
Marketing Printer/Copier/Fax 

• WE IMPROVE CAPACffY TO BETTER THAN ORIGINAL. m 
t NO JOB IS TOO LARGE OR TOO SMALL ·-·- WE OFFER VOLUME DISCOUNTS 

TO LAW ENFORCEMENT I COMPANES I FIRE DEPARTMENTS I UNNERSff/ES 

SONY PLAYSTATION mod chips allow 
you to play CDR backups & imports. 
$50 ea. Quantity discounts. 1-800-663-
8530. 

WANTED: TOP CASH/REWARD FOR 
YOUR DBX Sub-Sonic synthesizer! 
Antique Video Transfer Service, 5001 
Diamond Hts. Blvd., San Francisco, CA 
94131-1621, 415-821-3359 fax 415-
821-7500. 

PLAYSTATION MOD chips play imports 
and CD-R backups. $30-$40 each. 
Quantity discounts, easy to install. 1-
800-281-0551. 

Training Flyer• Cross Reference 
Manual 

Ta pee HilHI with 68 pgs· Free 
Free with customized with any order choose from starter kit 

our library pricing 

•Black, Color & MICA Toners •Cartridge Parts • InkJet Refill Supplies 

•Tools and Accessories •Video Tra1mng Tapes •Graphic Black Toner Kits 

•Technical Support • OPC Drums and Bells • MICR Toner Kits 

Visit our w•b1it• at 

~ 
for all th• f,.. Itch 

documonts; Solos Sptciol1 
and tho latost lnduotry •-&! 

Write In 175 on Reader Service Card. 

GEIERAL ELECTRIC 
MPD/PLS - MPR,IMPS/MPX 
19A704BSOP(1200mAH) $ 34.95 
19A704860P(1800mAH) S 39.95 
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This article explains how fuzzy logic 
works and provides you with a simple 
program so you can experiment with 
fuzzy logic systems of your own. 

zero (false), one (true), 
and one-half (possible). 
Cornell professor Max 
Block described an early 
model of fuzzy sets in his 
1937 paper entitled 
"Vagueness: An Exercise 
in Logical Analysis." 

indicating "completely false" and one indicating 
"completely true." This part corresponds exactly to 
Boolean logic. 

The excluded middle area is assigned numeri­
cal values. As the time values on the X axis 
approach 12:00 p.m., the truth values on the Y axis 
approach one. After 12:00 p.m., the truth values on 
the Y ·axis decrease. 

The Beginnings 

Western thought is fundamentally based on 
Aristotelian logic and the "Law of the Excluded 
Middle." Either something is true or false, on or off, 
while everything in the middle is ignored. 

According to the classical Western view of the 
universe, things aren't partially on or off, or partial­
ly true or false. Formal logic is based on this out­
look. 

This same view worked its way into abstract 
mathematics, beginning with set theory as invented 
and explored in the late 1800s by the mathemati­
cian George Cantor. 

Although there's no formal definition of a set, 
the concept of sets is familiar to most of us. A set is 
a collection of objects. The only required property 
of a set object is membership; either something's in 
the set or it's not. One set all by itself isn't worth 
much, so how do multiple sets interact? 

They interact via three fundamental set opera­
tions: Union, Intersection, and Complementation. 
See Figure 1 for a listing of fundamental set opera­
tions. 

The Aristotelian viewpoint has propagated like 
a virus from logic to set theory, and mutated with 
the evolution of Boolean algebra. The names for 
intersection, union, and complementation change 
from set theory, formal logic, and Boolean logic, 
but the meaning is the same. 

See Figure 2 for a list illustrating the names for 
the same operations in each of the domains, includ­
ing fuzzy sets (the Fuzzy Logic operations will be 
explained later). 

Boolean logic turned out to be a nearly perfect 
tool to describe switching and logic circuits. The 
digital computer is basically an Aristotelian logic 
device, and inherently Western in concept. 

All this translates to information loss when 
describing the real world to a computer. What about 
the truths that reside in the excluded middle? We 
know from our everyday experience that the uni­
verse does not present itself in clear-cut, black and 
white, yes or no configurations. Many things are 
somewhat true or somewhat false. The universe 
presents you with the option of choosing some 
degree of truth or falsehood. How do we reflect 
these choices within a computer program? 

Another big problem is the subjective nature of 
words. How do you map words and phrases into 
numbers? Phrases like "a little" or "a lot" are hard to 
quantify. How do you represent the weight of words 
in a computer program? 

The problem of quantifying middle truths did 
not escape the thoughts of some prominent logi­
cians throughout recent history. The Polish philoso­
pher and logician Jan Lukasiewicz described a log­
ical system in 1920 that consisted of three values: 
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All of this work solidi-
fled in 1965 with the publication of Stanford 
Professor Lotti Zadeh's paper entitled "Fuzzy Sets," 
in the June 1965 issue of the journal Information 
and Control. In an early pre-publication presenta­
tion of his paper, Zadeh was faced with severe criti­
cism. This criticism dogged fuzzy logic 
for years, leading to a lack of research 
grants. 

Union 

By assigning a degree of truth value to time, we 
know that 11 :45 a.m. has a truth value of 0.5, which 
tells us that 11 :45 a.m. is "somewhat true" in terms 
of being close to our lunch date. As a rough guide 
to the meaning associated with truth values, see 
Figure 5. Just remember that the meanings associ-

Fundam.ental Set Operations 

- contains all of the objects in set A and set B No one wanted to fund research 
for a risky, potential loser like fuzzy 
logic, and many claimed that fuzzy 
logic was just probability theory in dis­
guise. If you can't get the money to 
study an emerging technology's prop-

httersection - contains only the objects that are in set A and set B 

Complement - set of all objects not in a set 

erties and potential applications, then 
the new technology stalls and 
drifts to the unfunded, 
obscure backwaters of acade­
mia. 

No one in the United 
States took fuzzy logic seri­
ously, but things were differ­
ent in Japan. Unburdened by 
the weight of Western 
Aristotelian Logic, the 
Japanese embraced fuzzy 

SetTJaeory 

Intersection 

Union 

Complementation 

Formal Logic 

Conjunction 

Disjunction 

Negation 

Fig. 1 

Boolean Logic 

AND 

OR 

NOT 

Fig. 2 

-
Fuzzy Logic 

Min(x,y) 

MaJC(x,y) 

1.0 - x 

logic. Instead of arguing ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
over the theoretical mer-
its and faults of fuzzy 
logic, the Japanese pro­
duced fuzzy-based sys­
tems. Some of the 
Japanese fuzzy-based 
systems in production 
today are single button ~ 

INPUTS fazzifier 1----.,, rule ba.se ----31~ defazzifier OUTPUT 

Fig. 3 

washing machines, sub- ,L:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:~ 
way and elevator controls, voice 
and handwriting recognition sys-
tems, and auto-focus cameras. 

Basic Principles 

There are three basic compo­
nents to a fuzzy system: the fuzzi­
fier, the rule base, and the de-fuzzi­
fier, as shown in Figure 3. 

Inputs enter the fuzzifier and 
are assigned a numerical value 
ranging from zero to one, depend­
ing on the input value's "degree of 
truth." Numbers themselves can 
be fuzzy. Say you're meeting 
someone for lunch at "around 12 
o'clock." Fuzzy logic allows you to 
quantify vague situations like this. 

1.0 

0.75 

0.5 

0.25 

0.0 

11 :00 

We can assign truth values to "around 12 
o'clock" as illustrated in Figure 4. 

Truth values range from 0.0 to 1.0, with zero 

11 :30 11 :45 12:00 12:15 12:30 1 :00 

Fig.4 

ated to the truth values are arbitrary. 
The linguistic meaning attached to the truth 

values are dependent on the system inputs you are 



fuzzifying. If you 're looking at temperature, and if 
you consider 90 degrees F to be hot, then you could 
assign a truth value of .83, which is close to "most­
ly true." -

Lost in Space 

Let's say we're controlling a spacecraft re-entry 
vehicle, and we need to monitor velocity and heat 
shield temperature. If the heat shield gets too hot, 
then we have to change our angle of attack or else 
burn up. If we go in at too steep an angle, then we'll 
miss our landing coordinates. If we go too in at too 
shallow an angle, we'll skip off the atmosphere like 
a flat stone on water and spin off into the black 
regions of space. We intend to build a fuzzy control 
module that will keep the spacecraft within nominal 

Temperature Hedges 

limits. 
The first thing we need to do is to assign 

degrees of truth values to the sensor input values, 
which are the temperature and re-entry angle of the 
spacecraft. These are called hedges. The graphs of 
these values are shown in Figure 6 and Figure 7. We 
have hedge values for both temperature and angle. 

Once the input values are mapped to Y axis 
truth values, a rule base to manipulate the values 
must be established. We have eight rules in our sys­
tem, which are listed in Figure 8. 

These rules are of IF-THEN form, and are simi­
lar to rules found in expert systems, only they 
sound much more natural with the addition of the 
modifier "slightly." That's the beauty of Fuzzy Logic: 
we can use seemingly imprecise words like "slight­
ly" or "somewhat," and assign them a precise 

numerical value. 

IF Temp>= 1400 && Temp< 1600 THEN 
IF Temp <= 1500 THEN 

FuzzyTemp = (Temp - 1400)/200 + 0.5 
ELSE IF Temp> 1500 THEN 
FuzzyTemp = fabs(Temp -1600)/200 + 0.5 

ELSE 
FuzzyTemp = 0 

If the temperature value is in the range we're 
looking for, and is less than or equal to the nominal 
temperature - 1500 - then subtract the lower limit 
from the temperature value and divide by the differ­
ence between the high and low values, which is 200. 
Add 0.5 to the result to scale it properly to the Y 
axis. 

In order to get decreasing values for tempera­
tures greater than the nominal value of 1500, sub­
tract the temperature reading from the high value, 
and again divide by the range and add 0.5. 

Nominal Temp Slightly Low Temp 

Determining a Range 
Function 

We need to take the absolute value of the result, 
since all we care about is the truth value and not its 
sign. This same method is used for all of the graphs 
for temperature and angle hedges. Again, this is just 
one of many ways to assign truth values. Assigning 
truth values is completely arbitrary, and the method 
used here makes sense for our system, but may not 
for another. 

1.0 ..... • 1.0 -
I\ 

0.8 I> 0.8 ..... I ' -
I I 

0.6 I I 0.6 ..... I ' -
I ' 0.4 I I 0.4 ..... I I -

I ' 0.2 I ' 0.2 - I I -
I ' ~ I q 

1400 1500 1600 

High Temp 
1.0 ..... • 1.0 

I\ 

0.8 I> 0.8 ..... I ' I I 

0.6 I I 0.6 - I ' I ' 0.4 I I 0.4 ..... I ' I ' 0.2 I ' 0.2 ..... I I 

I ' r I q 

16.50 17.50 18.50 

Fig6 

Angle Hedges 

Nominal Angle 

1.0 ...... • 1.0 
I\ 

0.8 I> 0.8 ,...... I ' I I 

0.6 I I 0.6 - J ' I ' 0.4 I ' 0.4 ...... I ' I ' 0.2 I ' 0.2 ...... I I 

> ' r I q 

3.5 .50 6.5 

HighAngle 

1.0 ...... • 1.0 
I\ 

0.8 I\ 0.8 ...... I ' I ' 0.6 I I 0.6 ...... I I 

> ' 0.4 I ' 0.4 ...... I ' I I 

0.2 I ' 0.2 ...... I ' I I 

I' I 'I 

.50 6.5 80 

Fig7 

• 
I\ 

I l 
I ' I I 

I I 
J ' I ' I I 

I I 
I ' I ' I I 

J ' ~ I , 
1300 1400 1500 

Slightly High Temp 

..... • 
I\ 

I l ..... I ' I I 
I I ..... J ' I ' I ' ..... I I 

I ' I ' ..... I I 

J ' r I q 

147.5 1.57.5 167.5 

Slightly Low Angle 

..... • 
I\ 
I> - I ' I I 

I I ..... J ' I ' I ' ..... I ' I ' I ' ..... I I 

I ' ~ I , 
1.5 30 4.5 

Slightly High Angle 

..... • 
I\ 
I\ ..... I ' r ' I I ..... I I 

I ' I ' ..... I I 
I I 

I ' ..... I ' I I 

I' I 'I 

40 .5.5 70 

We need two functions to 
fuzzify the incoming tempera­
ture and angle values. Here's 
one method: First, find the dif­
ference between the high and 
low value for the hedge. 
Looking at the Nominal Temp 
graph in Figure 6, the high 
value is 1600 and the low 
value is 1400. The difference 
is 200. We need a two-sided 
equation, since our hedge val­
ues rise on one side of the 
nominal value and fall on the 
other. The following is the 
pseudo-code instructions for 
the Nominal Temp graph: 

Truth Value Meaning 

0.0 Completely false 

0.2 Mostly false 

0.4 

0.6 

0.8 

1.0 

Somewhat false 

Somewhat true 

Mostly true 

Completely true 

Fig . .5 

Coding the rule base is very easy. To AND two 
fuzzy numbers together, all we need to do is to find 
the smaller of the two numbers. Rule 1 is coded as: 

Rulel = Min(SLT,SLA); 
where SLT stands for Slightly Low Temp and SLA 
stands for Slightly Low Angle. The Min function 
itself is simple: 

double Min(double A, double B) 
{ 
if (A<= B) 
return(A); 

else 
if (A> B) 
return(B); 

} 

We now have a rule base and our mem­
bership functions defined. What do we do with 
them? We read the inputs, run them through 
the fuzzification functions and the rules, then 
set an output to take some kind of action. In 
our case, we need to adjust the angle of the re­
entry vehicle to avoid burning up. Here's 
where you, as the designer, must make some 

significant design 
choices . 

Rule Base You can de-fuzzi­

RULE 1 : IF temp is slightly low AND angle is slightly low 
THEN increase angle. 

fy the outputs from 
the rule base and 
use the crisp value 
as a trigger for some 
control mechanism, 
or you can choose 
not to de-fuzzify the 
outputs. 

RULE 2: IF temp is slightly high AND angle is slightly high 
THEN decrease angle 

RULE 3: IF temp is high AND angle is high 
THEN decrease angle 

RULE 4: IF temp is slightly high AND angle is slightly low 
THEN increase angle 

RULE 5: IF temp is nominal AND angle is slightly high 
THEN decrease angle 

RULE6: lftemp is highAND angle is nominal 
THEN decrease angle 

RULE 7: IF temp is slightly low AND angle is high 
THEN decrease angle 

RULE 8: IF temp is high AND angle is slightly low 
THEN increase angle 

Fig. 8 

In our example, 
the outputs from the 
rule base are printed 
and not de-fuzzified . 
In order to correct 
the angle of the re­
entry vehicle in our 
system, take the 
highest numerical 
value produced by 
the rules and use 
that value as truth. A 
sample run for a 
temperature-angle 
pair is shown in 
Figure 9. The data 
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file used with the program 1 
is called fval.dat and is list­
ed in Figure 10. 

Any data files you use 
for the program need to be 
in this format. The first 
value is the current temper­
ature read from the sen­
sors, and the second value 
is the re-entry angle. The 
program is named fuzz.exe, 
and the data file name in 
input from the command 
line. Just type: fuzz fval.dat 
to get the program to run. 

---------[READ INPUTS]------------­
Te:mp = l 760 .000000 
Angle = 50 .000000 
---------[FUZZIF1CA TION]------------­
NT = 0.000000 
SL T = 0.000000 
HT = 0.950000 

SHT = 0.000000 
NA = l.000000 
SLA = 0.000000 
HA = 0 .500000 
SHA= 0.833333 

---------[RULE BASE OUTPUT]------------­

Rulel = 0.000000 Increase Angle 
Rule2 = 0.000000 Decrease Angle 
Rule3 = 0.500000 Decrease Angle 
Rule4 = 0 .000000 Increase Angle 
Rule5 = 0.000000 Decrease Angle 
Rule6 = 0.950000 Decrease Angle 

Rule7 = 0.000000 Decrease Angle 

angle. This is what we expect 
the rule base to tell us. 

If you wanted just to look 
at one single value as the out­
put of the rule base, then take 
all of the outputs and OR 
them together. In fuzzy logic, 
an OR operation means tak­
ing the maximum value of a 
set of numbers. 

As usual, the code is 
yours to play with. I used 
Turbo C/C++ 3.0 for the 
example, but any C compiler 
should work equally as well. 
Adding an OR function to cre­
ate a single output number 
from the set of rule outputs 
would be a nice addition to 
the code. 

In the trial run shown in 
Figure 9, the nominal angle 
(NA) value is 1.0, which is 
completely true. The tem­
perature is high (HT) with a 
value of .95, so looking at 
the highest value in the rule 
base, it tells us via Rule 6 to 
decrease the re-entry 

If you want to learn more 
about fuzzy logic, the World 
Wide Web is the best place to 

..!:::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::!JI start. There a re dozens of 

Rule8 = 0.000000 Increase Angle 

Fig. 9 

r····················*************•••*******··············· • Filename: fuzz.c 
: Description: Fuzzy Logic demo. 

• (c) 1998 Jeff Stefan 
** * ** * •• • ******* ** * •• ••• ••****** ••• ••••• **"** ****"**********I 
#include <stdio.h> 
#include <math.h> 

double Min(double A, double B); 
#define MAX_FILE_NAME 45 

void main(int argc, char •argv[]) 
{ 
FILE 'Ip; 
char Filename[MAX_FILE_NAME]; 
int Result; 
double Temp.Angle; 
double NT,SLT,HT,SHT,NA,SLA,HA,SHA; 
d o u b I 
Rule 1,Rule2, Rule3, Rule4, Rules, Rule6, Rule 7, Rule8; 

r··· ............................ . 
• get filename from command line 
* ••** * **** ********* **** ** ** ** *****I 
if(argc < 2) 
{ 
printf("Usage: fuzz filename\n"); 
exit(O); 

} 

r·········· 
• ooen file 
************/ 
strcpy(Filename,argv[1]); 
Ip= fopen(Filename,"r"); 
if(fp == NULL) 
{ 
printf("Can't open file\n"); 
extt(O); 
} 

/***************** 
• init variables .................. , 
NT =SLT =HT =SHT =0.0; 
NA=SLA=HA=SHA=O.O; 

r········· ········* *****'* 
• read and process inpu1s 
**************************I 
do 
{ 
printf("---[READ INPUTS] \n"); 
Result= fscanf(fp,""/otf',&Temp); 
if(Result = -1) 
break; 

printf("Temp = %11\n",Temp); 
fscanf(lp,"%1f,&Angle); 
printl("Angle = %11\n",Angle); 

printf("---[FUZZIFICATION} \n"); 
r******'************'* 
• NOMINAL TEMP (NT) 
********************I 
if(Temp >= 1400 && Temp<= 1600) 
{ 
if(Temp <= 1500) 
{ 

} 

NT= (Temp - 1400)/200 + 0.5; 
printf("NT = %11\n",NT); 

else if(Temp > 1500) 
{ 

e 

printl("NT = %11\n",NT); 
} 

r ... ·····* * ******* ** * *** *** 
'SLIGHTLY LOW TEMP (SLT) 
**** •·*******************•*I 
if(Temp >= 1300 && Temp <=1500) 
{ 
if(Temp <= 1400) 
{ 

} 

SLT =(Temp· 1300)/200 + 0.5; 
printf("SLT = %11\n",SLT); 

else if(Temp > 1400) 
{ 
SLT = fabs(Temp • 1500)/200 + 0.5; 
printf("SLT = %11\n",SLT); 

}} 

else 
{ 
SLT = 0.0; 
printf("SLT = %11\n",SLT); 

} 

r*************** 
' HIGH TEMP (HT) 
****************•*/ 
if(Temp >= 1650 && Temp <= 1850) 
{ 
if(Temp <= 1750) 
{ 
HT= (Temp· 1650)/200 + 0.5; 
printl("HT = %11\n",HT); 

} 
else if(Temp > 1750) 
( 

} 

HT= fabs(Temp- 1850)/200 + 0.5; 
printf("HT = %11\n",HT); 
} 

else 
{ 
HT= 0.0; 
printf("HT = %11\n",HT); 

} 

/*************'************* 
' SLIGHTLY HIGH TEMP (SHT) 
** * ** ** *** ** • ********* •• ****I 
if(Temp >= 1475 && Temp <= 1675) 
{ 
if(Temp <= 1575) 
{ 
SHT =(Temp - 1475)/200 + 0.5; 
printf("SHT = %11\n",SHT); 
} 
else if(Temp > 1575) 
{ 
SHT = fabs(Temp • 1675)/200 + 0.5; 
printl("SHT = %11\n",SHT); 

}} 

else 
{ 
SHT= 0.0; 
printf("SHT = %11\n",SHT); 

} 

r··················· 
' NOMINAL ANGLE (NA) ........................... , 
if(Angle >= 35 && Angle <= 65) 
{ 
if(Angle <= 50) 
{ 

} 

printf("NA = %11\n",NA); 
} 

else 
{ 
NA=O.O; 
printf("NA = %11\n",NA); 

} 

/***************************** 
•SLIGHTLY LOW ANGLE (SLA) 
******* • **************** *****I 
if(Angle >= 15 && Angle<= 45) 
{ 

} 

if(Angle <= 30) 
{ 
SLA = (Angle - 15)/30 + 0.5; 
printf("SLA = %11\n" ,SLA); 
} 
else if(Angle > 30) 
{ 
SLA = fabs(Angle - 45)/30 + 0.5; 
printf("SLA = %11\n",SLA); 
} 

else 
{ 
SLA=O.O; 
printf("SLA = %11\n",SLA); 

} 

r················· 
' HIGH ANGLE (HA) ................... , 
if(Angle >= 50 && Angle <= 80) 
{ 
if(Angle <= 65) 
{ 
HA= tAngle - 50)/30 + 0.5; 
print!( HA = %11\n",HA); 

} 
else if(Angle > 65) 
{ 
HA= fabs(Angle - 80)/30 + 0.5; 
printf("HA = %11\n",HA); 

} 
} 
else 
{ 
HA=O.O; 
printl("HA = %11\n",HA); 
l 

r····························· r SLIGHTLY HIGH ANGLE (SHA) 
********* * ***** ** •• **** ********I 
if(Angle >= 40 && Angle <= 70) 
{ 
if(Angle <= 55) 
{ 
SHA= (Angle - 40)/30 + 0.5; 
printl("SHA = %11\n",SHA); 

} 
else if(Angle > 55) 
{ 
SHA= fabs(Angle - 70)/30 + 0.5; 
printf("SHA = %11\n",SHA); 

}} 

else 
{ 
SHA=O.O; 
printf("SHA = %11\n",SHA); 

) 

r···*********************••······*······· 

-

fuzzy resources on the Web so you can easily 
expand your personal knowledge base if your 
interest is serious. 

It's strange how history repeats itself. In 1937, 

FVAL.DAT 

1450 
30 
1325 
60 
1475 
50 
1650 
24 
1760 
50 
1650 
35 
1800 
20 

FiglO 

the same year that Max Block's 
published his early paper on fuzzy 
sets, Howard Hughes approached 
the US Army about a new, light­
ning quick plane he recently 
designed and built, the H-1. 

The H-1 was highly maneu­
verable and flew in excess of 330 
MPH - faster than any American 
airplane built. Just like Zadeh's 
notion of fuzzy sets, Hughes's H-1 
was rejected by the Americans. 
Guess what happened? 

The H-1 's design was 
embraced by the Japanese and 
was developed into the most 
destructive fighter plane in the 
Japanese arsenal, the Zero. 

When are we going to learn? 
NV 

•RULE 1: IF temp is slighly low AND angle is slightly low 
• TH EN increase angle slightly. 
•••• ***** ***** * ************** * ********** *** *** ***** *********I 
Rule1 = Min(SLT,SLA); 
printf("Rule1 = %11 Increase Angle\n",Rule1); 

r·····················*****•********************************** 
• RULE 2: IF temp is slightly high and angle is slightly 

high 
• THEN decrease angle. 

Rule2 = Min(SHT,SHA); 
printf("Rute2 = %11 Decrease Angle\n",Rule2); 

' RULE 3: IF temp is high AND angle is high 

: ...... T.~~~ ... ~~~~? ... ~~-~.~9!;; .............. 1 
Rule3 = Min(HT,HA); 
printf("Rule3 = %11 Decrease Angle\n",Rule3); 

r*••••*** ••••••••••• ** ....... *** ** *** *****'*,.,** •••••• * •••• 
• RULE 4: IF slightly high temp AND slightly low angle 
• THEN increase angle 
••• ********* •••••••••••••••••••••••••• •••*•••***** * •••• , 
Rule4 = Min(SHT,SLA); 
printf("Rule4 = %11 Increase Angle\n",Rule4); 

r .................. * ......................... ****··········· 

• RULE 5: IF normal temp and slightly high angle 
• THEN decrease angle 
**** •••• * *** •• • •••• *** ••• ** ••• •• ********* **********I 
Rule5 = Min(NT,SHA); 
printf("Rule5 = %11 Decrease Angle\n",Rule5); 

r··········································· 
• RULE 6: IF temp is high AND angle is nominal 
• THEN decrease angle. 
• •••••••••••••••••••••••••••••••••••••••••••*I 
Rule6 = Min(HT,NA); 
printl("Rule6 = %11 Decrease Angle\n",Rule6); 

r·················································· 
' RULE 7: IF temp is slightly low AND angle is high 
* THEN decrease angle. .................................................... , 
Rule7 = Min(SLT,HA); 
printl("Rule7 = %11 Decrease Angle\n",Rule7); 

r··················································· 
• RULE 8: IF temp is high AND angle is slightly low 
• THEN increase angle. ·····--·················*·•·······················1 
Rule8 = Min(HT,SLA); 
printf("Rule8 = %11 Increase Angle\n",Rule8); 

printf("Press a key ... \n"); 
getchar(l; 
} while(lleof(fp)); 

if(fp) 
{ 
fctose(fp); 

}} 

r•••fl••··············································· 
• Min: return the minimum of two values. This is the 
• traditional AND function in fuzzy logic. 
••••••••••••••••••••• ••••• *'**** ••••••• **** ••••*••••••**I 
double Min( double A, double B) 
{ 

NT= fabs(Temp - 1600)/200 + 0.5; 
printl("NT = %11\n",NT); NA= ~Angle - 35)/30 + 0.5; 

print!( NA= %11\n",NA); 
• Run through rules and determine outpu1 

if(A<=Bi 
return(A; 

else 
l 

} 
else 
{ 
NT=O.O; 
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} 
else if(Angle > 50) 
( 
NA= fabs(Angle - 65)/30 + 0.5; 

*•* •••••• ***** •••••••••••••••• * ••••••••••• , 

printf("--[RULE BASE OUTPUT]1---­
\n"); } 

if(A>B) 
retum(B); 
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AL • ALBERTVILLE • Hamfest. Albertville 
Recreation Center. Fri: s.gpm, Sat: 8am-3pm. Buddy 
Smith KC4URL, 205-5g3-2516. E-Mail: kc4url@air­
net.net 
AR - SHERWOOD • Central AR Radio Emergency 
Net Hamfest. J . C. Smith N5RXS, 501-568-7ga2 
GA - ATLA.J"ITA - Southeastern VHF Conference. 
Sandy Donahue W4RU, 404-875-g450. 
E-Mail: w4ru@arrl.org 

GA· AUGUSTA· Annual Worldwide Break. 
Radisson Hotel & Conference Ctr. Two 10th St. Sam 
Hacker 706-790-6213 
MI - MT. CLEMENS - Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
8 I 0-465-6440 

CA - ARMONA • Hams & Hackers Swap Meet. 
Hanford Fraternal Hall, 10th Ave. at Florinda, Rick 
WB6VFZ, 209-g45-2266 
CA - SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CO • BOULDER • Longmont ARC Hamfest. Jim 
Walker, E-Mail: walker.jim@usa.net 
CT - WATERFORD - Ham Radio Auction. Waterford 
Senior Center on Rte. 85. Tony Griggs AA1JN, 860. 
859-0162. Web: www.ims.uconn.edu/- rason 
FL· FT. LAUDERDALE - Computer Show. Holiday 
Inn West. 5100 N. St. Rd. 7. Narisaam Computer 
Show 770-663-Qga3 
MI - LIVONIA • Super Computer Sales. Livonia Elks 
Lodge Hall , 31117 Plymouth Rd. 10am-3pm. 
Computers And You 734-283-1754 
NC • MORGANTON • Catawba Valley Hamfest and 
Computer Fair. Burke Co. Fairgrounds Hwy. 18JN. 
Thomas Taylor KC4QPR. 704-433-6205. E-Mail: 
kc4qpr@vistatech.net 
NH - TWIN MOUNTAIN • Hamfest & Computer Fair. 
Twin Mountain Town Hall. 8am-3pm. Richard Force 
WB I ASL, 603-7884428 bhabooks@together.net 
OH • BEREA • Computer Show. Cuyahoga Co. Fair· 
grounds. 1 Oam-3pm. Peter Trapp Shows. 603-272-
5008. www.petertrapp.com 
PA - FREDERICKSBURG • Appalachian AR Group 
Hamfest. Paul Felty WB3HEC. 717-566-2606 
VA· GOOCHLAND· SMART Fest. VA Co. Fair­
grounds. 8am-3pm. Buddy Travis KA4NNN, 540. 
ag4-0406. E-Mail: btravis@mnsinc.com 
WA • SPOKANE • Lilac City ARC Hamfest. St. Anns 
Parish Hall , E. 2120 First Ave. gam-5pm. 509-327-
7196 
WA ·VANCOUVER· Clark Co. ARC Hamfest. 
Luther Brisky KC7KVL, 360-896-890g. 
E-Mail: lwayne@worldaccessnet.com 
Web: http://www.w7aia.org 

CA - VALLEJO - Computer Show. Solano Co. Fgrds. 
MarketPro 415-456-6730 Web: http://marketpro.com 
FL - FT. LAUDERDALE - Computer Show. War 
Memorial Auditorium. g:30am-4pm. MarketPro 301· 
gB4-0880 
GA - KENNESAW - Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
706-838-4827 
MD • PIKESVILLE - Computer Show. Pikesville 
Armory. g:30am-4pm. MarketPro 301-g84-0880 
OH - COLUMBUS • Computer Show. OH Expo 
Center. g:30am-4pm. MarketPro 301-g84-0880 
PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Conv. Ctr. g:30am-4pm. MarketPro 301-g84-
0880 

CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CA - OXNARD • Computer Show. Community Ctr. 
MarketPro 415-456-6730 Web: http:/ /marketpro.com 
FL· PALM BEACH GARDENS - Computer Show. 
Palm Beach Gardens Marriott. 4000 RCA Blvd. 
Narisaam Computer Show 770-663-Qg83 
IA - DELOIT - Denison Repeater Assn. Hamfest. 
John Amdor KD6MXL. 712-748-8162. 
E-Mail: johnmxl@netins.net Web: http://www.netins 
.net/showcase/johnmxl/deloitg8.html 
MA - TAUNTON - Computer Show. Holiday Inn. 
Northern Computer Shows g7S-7~0. E-Mail: 
tchc@iamerica.net 
MI • GRAND RAPIDS • Super Computer Sales. 
Crowne Plaza, 5700 28th St. S.E. !Oam-4pm. 
Computers And You 734-283-1754 
NC • RALEIGH - Hamfest. NC State ARRL 
Convention & Computer Fair. Jim Graham Bldg., 
State Fairgrounds. 8am-4pm. Wilbur Goss WD4RDT, 
g19-266-7883 
NJ • TRENTON - Delaware Valley Radio Assn. 
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~he Events Calendar is a free senrice limited to electtonic events such''~s 
V 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 tht;, per-
son to contact, and phone number.. ·· 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we ca:n not be responsible 
for errors or cancellations. The information contained in this column is for 
the use of the readers of Nuts & Volts and may not be repubtished in any 
form without the written permission of T & L Publications, Inc.. 

Hamfest. Tall Cedars of Lebanon picnic grove, 
Sawmill Rd. Darryl Foyuth N2JVP, 609-882-2240. 
Web: www.slac.com/ w2zq 
OH ·AKRON • Computer Show. Tadmor Shrine 
Temple. !Oam-3pm. Peter Trapp Shows. 603-272· 
5008. www.petertrapp.com 
VA· VIRGINIA BEACH - Computer Show. VA Beach 
Pavilion. g:30am-4pm. MarketPro 301-g84-0880 
WI • MIDDLETON - Madison Area Repeater Assn. 
Swapfest. John Q. Hammons Trade Center. Jeremy 
Charles NgVHT. 608-245-8890 http://www.cs.wisc. 
edu/- jeremyc/mara/ swapfest 

MS - TUPELO - Tupelo, Booneville and Union Co. 
ARCs Hamfest. Jack Ellis Kl5QV, 601-842-7255. 
Web: http:/ /www.tupelofest.org 

AR - BENTONVILLE - Benton County Radio Opera­
tors. BCRO, P.O. Box 883, Pea Ridge, 72751 
CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CA - SAN DIEGO - Computer Show. Scottish Rite 
Center. MarketPro 415-456-6730. Web: http://market 
pro.com 
CA - SANTA ROSA· Computer Show. Sonoma Co. 
Fgrds. MarketPro 415-456-6730. Web: http://market 
pro.com 
FL • JACKSONVILLE - Computer Show. Morocco 
Shrine Auditorium. g:30am-4pm. MarketPro 301-g84-
0880 
FL • MIAMI • HamSwapfest. U. of Miami Coral 
Gables Campus, Physics Parking Lot. 8am-12pm. 
Walt W4DWN 305-8g5-03ga 
MI • FLINT· Super Computer Sales. IMA Arena, 
3501 Lapeer Rd. 10am-3pm. Computers And You 
734-283-1754 
OK· LAWTON • Lawton Ft. Sill ARC Hamfest. Bob 
Morford KA5YED, 580.355-6120. E-Mail: 
w5ks@rli.net 
OR • PENDLETON - Hamfest & Computer Fair. 
Conv. Center. 8am-4pm. Denton WB7TDG, 541-276-
831g. E-Mail: denton@oregontrail.net 
PA· ALLENTOWN - Computer Show. Allentown 
Fairgrounds. g;30am-4pm. MarketPro 301·g84-0880 
PA· HARRISBURG - Computer Show. Farm Show 
Complex. g:30am-4pm. MarketPro 301-g84-0880 
PA· MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. g:30am-4pm. MarketPro 301-g84-0880 
Tri ·CLINTON - Oak Ridge ARC Hamfest. Jim 
Whittlesey KC4RHW. E-Mail: kc4rhw@bellsouth.net 
VA ·CHANTILLY - Computer Show. Capital Expo 
Center. g:30am-4pm. MarketPro 301-g84-0880 

Ml ·TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
313-287-2000 

AZ - PHOENIX • ARC Hamfest. George Cooney 
KQ7C, 602-274-6212. E-Mail: georgie@aztec.asu.edu 
CA· SACRAMENTO - River City ARC Hamfest. Roy 
Rudebaugh KD6LLE, g16-427-6852. E-Mail: kd611e2@ 
juno.com 
CA • SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA - WARNER ROBINS • Central Georgia ARC 
Hamfest. Dennis Ryckman KF4LTH, g12-g56-1665 
ME • AUGUSTA· Computer Show. Civic Center. 
Northern Computer Shows g7S-744-8440. E-Mail: 
tchc@iamerica.net 
MI • DEARBORN • Super Computer Sales. Dearborn 
Civic Center, 15801 Michigan Ave. 10am-3pm. 
Computers And You 734-283-1754 
MN - FERGUS FALLS • Lake Region ARC Hamfest. 
William Morgan AAOAX, 218-736-4448 

MO • JOPLIN - ARC Hamfest. Andy Gabbert 
KAOTUD, 417-673-8371. E-Mail: agabbertkaOtud@ 
hotmail.com 
PA - JOHNSTOWN - Computer Show. War Memorial 
Arena. g:30am-4pm. MarketPro 301-g84-0880 
PA· LEBANON • Computer Show. Lebanon Valley 
Expo Center. g:30am-4pm. MarketPro 301-g84-0880 
Tri· DAYTON· Rhea County ARS Hamfest. Tom 
Mize 423-570-0840. Web: 
http://www.volstate.net/-ko4sy 
TX· BELTON • Spring Fest. Bell County Expo 
Center. Mike Lefan WA5EQQ, 254-773-3590. E-Mail : 
hamexpo@vvm.comWeb: http://www.tarc.org 

AL - BIRMINGHAM - Southeastern Div. Conv. Bill 
Levey WA4FAT, 205-g7-0622. E-Mail : barc@bro.net 
Web: http://bro.net/ barc 
CA • SACRAMENTO • Computer Show. Cal Expo. 
MarketPro 415-456-6730 Web: http://marketpro.com 
CT· HARTFORD - Trinity College Fire Fighting 
Home Robot Contest. 12pm-5pm. www.trincoll.edu/­
robot JMENDEL141 @AOL.COM 
FL - TAMPA· Computer Show. FL State Fair· 
grounds. g:30am-4pm. MarketPro 301-g84-0880 
IL - ELGIN - CoCofest. Holiday Inn, Holidome Indoor 
Recreation Ctr. Sat: 10am-5pm, Sun: 10am-3:30pm. 
Tony Podraza 847-428-3576. TONYPODRAZA@ 
JUNO.COM 
MD· GAITHERSBURG ·Computer Show. Mont· 
gomery Co. Fairgrounds. g:30am-4pm. MarketPro 
301.ga4-0aao 
OH - CINCINNATI - Computer Show. Cincinnati 
Gardens. g:30am-4pm. MarketPro 301-g84-0880 
Tri - EAST RIDGE - Computer Show. Camp Jordan 
Arena. g:30am-4pm. MarketPro 301-g84-0880 
VA - NORFOLK - Computer Show. Norfolk Scope. 
g;30am-4pm. MarketPro 301-g84-0880 

CA • LAl"ICASTER • Computer Show. Antelope 
Valley Fgrds. MarketPro 415-456-6730. Web: http:// 
marketpro.com 
DE ·NEWARK· Computer Show. University of 
Delaware. g:30am-4pm. MarketPro 301-g84-0880 
IL - STICKNEY - Ham and computer show. Haw­
thorne Race Course, 3500 S. Cicero Ave. 8am-2pm. 
DARC, 7511 Walnut Ave., Woodridge, IL 60517· 
2818. http://homepage.interaccess.com/-geirh/ 
MA • CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KA1MQX, 617-253-3776. 
Web: http://web.mit.edu/ w 1 mx/ www / swapfest.html 
MI • FUNT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81 (}.890-Qgaa 
MI - MADISON HEIGHTS - Super Computer Sales. 
UF&CW Hall, 876 Horace Brown Dr. 10am-4pm. 
Computers And You 734-283-1754 
MI - ST. JOSEPH - Blossomland ARA Hamfest. 
Duane Durflinger 616-g82-0404. E-Mail: comdac@ 
comdac.com Web: http:/ /www.comdac.com/bara/ 
MN - SHAKOPEE - Hobby electronics show. 
Canterbury Park. 12pm-5pm. Helen WBOHOX, 612-
361-6782 
MO - CEDAR HILL - Jefferson County ARC 
Hamfest. Jim Autery KAOWXN, 314-296-3473 
PA· STATE COLLEGE· Computer Show. Penn 
State Conference Ctr. Hotel. g:30am-4pm. MarketPro 
301.g84-0880 

AR - LITTLE ROCK - Hamfest. The Expo Center, 
Interstate 30. Fri: 4pm-gpm, Sat: 8am-5pm. Jim 
Blackmon KB51FV, 870.246-6734. E-Mail: 1rham 
fest@usa.net Web: http://www.aristotle.net/-n5 
xay / lrhg8.html 
FL - GAINESVILLE - Hamfest & Computer Show. 
Alachua County Fairgrounds. Larry Walker WB4VAU, 

352-377-0683 

CA· FRESNO • Computer Show. Fresno Fgrds. 
MarketPro 415-456-6730 Web: http://marketpro.com 
CA • SONOMA - Hamfest. Sonoma Valley Veteran's 
Memorial Bldg., 126 1st St. W. Barn-noon. Darrel 
WD6BOR, 707-g96-44g4. 
IA • DES MOINES - RAA Hamfest. Ron Hobbs 
NOXWI, 515-255-4020. E-Mail : rwhobbs@aol.com 
MD • NEW CARROLLTON - Computer Show. 
Ramada Conference & Exhibition Ctr. g:30am-4pm. 
MarketPro 301-g84-0880 
MI ·TAYLOR - Super Computer Sales. Democratic 
Club Hall, 23400 Wick Rd. 10am-3pm. Computers 
And You 734-283-1754 
MN • ROCHESTER - ARC Hamfest. John Scott 
NOHZN, 507-285-6522. E-Mail: nOhzn@aol.com Web: 
http://members.aol.com/ rarchams 
NH· DURHAM - Computer Show. Whittemore Arena 
@ UNH. Northern Computer Shows g7S-7~0. E­
Mail: tchc@iamerica.net 
NJ • HARMONY TOWNSHIP • Cherryville Repeater 
Assn. Hamfest. Marty Grozinski W2CG, 908-788-
2644, 908-7884080 
NM • ALBUQUERQUE - ARC & AR Caravan Club 
Hamfest. Chuck Opdyke KC5GA, 505-858-0306 
NY - SYRACUSE - Liverpool ARC Hamfest. Robert 
Hamby W2WRH, 315-622-1068 
OR· KLAMATH FALLS • Keno ARC Hamfest. Tom 
Hamilton WD6EAW. 541-883-2736. E-Mail: 
wjonesjr@cdsnet.net Web: http://home.cdsnet.net/ 
-wjonesjr /kenoarc .htm 
PA • BLOOMSBURG • Columbia-Montour ARC 
Hamfest & Computer Show. Bloomsburg Fair­
grounds. Dave Schack WC3A. 717-752-6851. E-Mail: 
kev17815@epix.net Web: www.bafn.org/-cmarc/ 
PA • LAl"ICASTER • Computer Show. Lancaster Host 
Resort. g:30am-4pm. MarketPro 301.g84-Q880 
RI • WEST GREENWICH - WA County & Fidelity 
ARC Hamfest. Everett Lovenbury N1VEZ, 401-539-
1107. E-Mail: N1VEZ@juno.com 
VA ·RICHMOND - Computer Show. The Showplace. 
g:30am-4pm. MarketPro 301-984-0880 

FL· ORLANDO - Computer Show. Central FL Fair· 
grounds. g:30am-4pm. MarketPro 301-g84-0880 
IN • INDIANAPOLIS • Computer Show. IN State 
Fairgrounds. g:30am-4pm. MarketPro 301-g84-0880 
OH • DAYTON - Computer Show. Montgomery Co. 
Fairgrounds. g:30am-4pm. MarketPro 301-g84-Q880 
TX· CHICOTA • Red River Valley ARC Hamfest. Don 
Honsinger KB5MUS, 903-732-3290. E-Mail: ka5bhy@ 
webwide.net Web: http:/ / pjc.paris.cc.tx.us.80/org/ 
arrvarc 

CA • SACRAMENTO • Computer Show. Scottish 
Rite Center. MarketPro 415-456-6730. 
Web: http://marketpro.com 
DE· NEW CASTLE • State Conv. Nur Temple, Rte. 
13 N. gam-3pm. Hal Frantz KA3TWG, 302-7g3-1080. 
E-Mail: hfrantz@magpage.comWeb: http://www. 
magpage.com/penndel 
IL • ARTHUR • Moultrie ARK Hamfest. Moultrie/ 
Douglas County Fairgrounds. 8am-1pm. Ralph 
Zancha wcgv, 217-873-5287 or 217-543-2178 
IL· GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. g:30am-3pm. Computer 
Central Shows a47.g40.7547 
IL • KEWANEE - Area Amateur Radio Operators. Bill 
Anderson WBgTEW, 309-g32-3023. 
E-Mail: bill@inw.net 
MA • WORCESTER • Computer Show. Centrum 
Centre. Northern Computer Shows g1s.1~0. 

E-Mail: tchc@iamerica.net 

Continued on page 95 



Yow Are Invited to The "ORIGINAL" 

., . ·1 . . ·-1 · 
· . ! . '"'f JllSI•' 

April 18-1~h, 1998 
Mercer County Community College 

The World's Smallest Full-Featured HF-&5B Radio Saturday from 1 Oam" to 6pm & Sunday from 1 Oam" to 4pm 
WWW. TCF.NET •Flea market opens I hour earlier r-----

400+ Indoor Exhibit Spaces 
n--*bootbs 

include National and local 
vcodon and offer 115.J!Sl 
l!!rllim in bnn!i DOW bani· 
ware, IOftware and acccMO­

rica. You'll find-ypriccs 
that are ~\Wat you can get &om tbclc same vendors 
at their lltOl'al or through the mail. 

The Largest ~noaal Computer Out­
door Exhibit Area tooo+ Spaces! 

Aac:aofbmpiminnow 
andlmdc:cnqdcirlllnlwm-c, 
aohwc, ace-*. Or 
c:omc acll your CMD .adl: 
1000+ outdoor spots (on -
phalt) available - single 

,"" ~.,, . t ~ ~· ': ., .. ~ 
I { I. ' • 

spots BpCCially priced to make the flea mmkct llffonbble 
for myonc. Lota ofbuycn. 

INTERNET/World Wide Web Cafe pl:=:::= • .. ·•·· .... 
;;~:-~~ !' ' 
at NO c:barplll • FREE \\ith , 
your admilliottl II Experts 
avaibblc for help. 

NEW!!!: CEU's for Seminan 
New this ycr. for aclcdcd acmimrw you will be .i,Je 

to cmi CcdinuingEduiclition Unita(CEUa)lll Tbcac cm 
be uecd to fialfill ~ fort-*n, ltudcats ...a 
otbcn - at no Cldn _.., 

Call 717-786-2260 or 
Fax: 717-786-4882 or 

email: wlemon@voicenet.net 
to ..-ve W- fflldor or flea ..net •)NICe. 

CABLE TV 

CABLE TV SURPLUS WANTED: We 
buy & sell trunk stations, cable converter 
boxes, line extenders, passives, power 
supplies. Message/fax 561-483-8516. E­
Mail: cable@flinet.com 

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. 

CLOSE OUT: ALL UNITS RAW AND 
UNMODIFIED: Zenith ST1000, 1086, 
1110, 501 O and ST6700s. Zenith 
ST1622, SA 8500, 8520, 8525, 8528, 
8530 and 8540s. SA 8550, Jerrold 
DRZs. Prices based on orders of 200 
or more. 1-800-380-9530. 

ATTN: CABLE CONVERTER RETAIL­
ERS. E-Mail or fax your monthly stock 
needs. All major brands available. Low­
est prices. New/field pulls available. 
Bulk orders only. Message/Fax 561 • 
483-8516.E-Mail:cable@flinet.com 

ZENITH 73ch unmodified ST16XXS 
complete as-is $60 each; refurbished 
$90. 10 lot min 702-270-4341. 

loo+ Seminan, · 
Forums& 
Talks by 
Leading Experts 

WD1tLD'• 

LOH-.T 
AUNNINm 

CaMi-UT&tt 

•HOW 

The computer inclllllry's lcacling cxpa1a praicnt pro­
gnms Oii the latat businClls, tcdmical ...a programming 
topics at all lcvels&om beginner to advmccd. Prosr­
cnip!mizcthelataitonthcINTERNET/World Wide Web, 
CD-ROM&Multimcdia,•wcll•CAD,E-Mail,Gnpb­
ica, Prugtwmnins. Dc*top Publilhiag. u.cm-c, Word 
Proccaam@. Ncit\1Wllking,~Applicat"-mdmuch 
morel Thia ccluclltional oppoltUnity is FREE Mtb your 
admisaionl And you cm cam CEUa for -y of the 
acminmw! 

Saturday Evening Banquet 
Thisunptuousbmquct isthe bighliglit 

of the wcckcnd. The felltival'a bynotc 
!!pCllkcr is a1ao the fcaturccl !!pCllkcr at the 
bmqudnlotsofdoorpri7.C81n:givcnout. 
YOU ncocl to buy your ticket cmly bcc:Mm 
they IR -1ly goDC by llOOll Oii SMuniay. 
You cm pun:Jme them at a booth in the 
atudcnlceatcr. ;;; ..... 

Admission 
Gcncnl admillion is 

only $10 for 2 days, $S for 
Sunday-only. Studcata n 
Senior Citizens 1n: only $S _ ..,.,_. 
for2days. Childratundcrl21n:FiwonSunday-only(if 
~cd by m aduh). Proaoolas are Froc at all 

times. For the 111tat ..... ...._a dlredlolll 
edthe TCF lnlennatlenLIDeat: 

215-9§7-4111.24-boms. 

iiiiiiiiiiiiiiii&tiiiiMI.. \iE'. £ "- _,$ 
. The SG-2020 is the perfect choice for base, backpacks or business trips. 

• Weighing in at just 4.5 pounds, the SG-2020 features fully adjustable 
output power from 0 to 20 watts PEP. • Low current requirements in 

receive mode allow practical battery pack operation. • A 
bullet-proof front end provides third order intercept at 
better than + l&IB, virtually eliminating adjacent channel 
interference. • Designed with the portable user in mind, 

SG-2020 
it comes complete with built-in, fully adjustable mode 'B' lambie keyer, 
VOGAD baseband speech processing and RF clipping. • All this plus 
legendary SGC quality and reliability at an incredibly low price. 

1-800-259-7331 
www.sgcworld.com 

P.O. Box 3526 Bellevue, WA 98009 USA 
Phone: (425) 746-«310 Fax: (425) 74&6384 Email: sgc@sgcworld.com 

Writ• In 214 on RHder Service Card. 

Network Service Tool Set PC Service Tool Set 
Popular installation and service tools for networks, modems and 
telephones. All hand tools are professional heavy duty type. 

Contains all tools needed to troubleshoot & service 
IBM-compatible PCs. Set includes: 

Use the compact tester on 10BASE-T (UTP & STP), thin 
Ethernet (BNC), 8-position Token Ring, AT&T 258A and 
EIAfTIA 568A/B. Automatically scans cables for continuity, 
wiring sequence and polarization. Tests STP cable ground. 
Testing installed cables is easy with Remote Terminator 
and gender changers (UTP and BNC). 9V battery included. 

• AMI Diagnostic Software •Serial & Parallel 

• Coax Stripping Tool, RG-58 & RG-59 
• BNC Crimping Tool, RG-58 & RG-59 
• Modular Cutting/Stripping/Crimping 

Tool (4, 6 & 8-Position) 
• Multi-Network Cable Tester 
• AC Receptacle Tester 
• Cable Cutter 

Order No. 55625 $197 .00 

• POST Card Loopback Connectors 
• Logic Probe • DIP IC Puller 
• Digital Multi-Meter • PLCC IC Puller 
• AC Receptacle Tester • Grounding Wrist Strap 
• Serial Adapter • Key Top Puller 

PC Diagnostic Tool Set 

• AMI Diagnostic Software 
•POST Card 

Order No. 55555 $89.00 
Network Installation 
Tool Set 

• Network Tool Set 55625 
without the Multi-Network 
Cable Tester. ._ 

Order No. 55600 $99.00 
Call for your FREE Catalog 

Graymark· 
P.O. Box 2015 Tustin, CA 92781 

http ://www.labvolt.com 

Order No. 55000 $198.00 

CALL TODAY! 

800-854-7393 

=-~ .. 
Write In 58 on RHder Service Card. Nuts & Volts Magazine/April 1998 45 



WELLER SOLDERING STATION - MODEL WLC 100 ~-- SOLDERLESS BREADBOARD SOLDERING IRON 3-WIRE 

• Replaceable heating element $3695 ~.,,.: 830 tie points. MB102PLT model fea- · HIGH PERFORMANCE $
525 

• Variable power control (5 to 40 watts) ··•· . 1· 
• Quality light-weight pencil iron ..............- lures 3 binding posts and aluminum #060501 ~ 

1-D-U_AL.;;...-_TRA....;..._C;;;....E_OS---"-Cl-LL""-O-S_CO_PE--.--ln_.s_1_w_•_F_U_NC_T_IO_N_G_EN-.--1 backplate. SOLDERING IRON STAN~ 
W/HIGH RESOLUTION, BLUE CRT WITH INT/EXT ~ Part No. 1-9 10+ W/SPONGE $350 · 
INCLUDES PROBES, POWER CORD FREQ. COUNTER ~n .· MB102 5.95 5.00 ' #060842 
2 YEAR WARRANlY MOOEL 8016 $21500 . 1-.!M~B!.!:10~2!:.!PL:.!.T_.2.B:.:!:.95~~8.~00~ _ _.:::===.· -t':~n-:::=-:-:-::--:--::-::=::-~~:-1 
G Id t 502op 1 LB. 60/40 Solder Roll .031' s595 

o s ar HELPING ff$350 RESISTOR KIT 
.. ~2DM::H:::_z _.:.!$3~4~9~

00....:=;;==:==:~ ALLIGATOR LEADS ~ HAND -~ 1/4W 5% film . 5 DESOLDER PUMP W{TIP s350 
SCOPE PROBE 60 MHZ $1295 SETOF10 $210 V~ pieces each of 73 #060820 

~sw,~m~cH.~:.l!?!Bl::,,;EX~t.~x~to:..._ __ .:..:..--t=::=:=:-------iil WITH values. 365 pieces 15 TURN POT 7 SEG. DISPLAY 

~w~LTIMETER . ~=!To~:..~.~ ........................ 60C ea. ~ !A:o~l:!ER ~ l°~'T B $ 95 ~ 69C ea. If) 60C 
=~:: $3495 Mini Toggle SPOT ........••...... 5~ ea. Ol-Oll MOTION DETECTOR ~ Bourns 3006P se- ea. 

ries. All standard MAN72 C.A Red 0.3' 
PAD-234 HIGH QUALITY TOOLS $2 ea. -10 For $15 . 0 ~ .. _. values available. MAN74 c.c Red 0.3' 
DIGITAUANALOG TRAINER With Cushion Grips and Return Spring 

Needle Nose Wire Diagonal 

Pl~ s~ c~ 
s295 '(27 s1 so rr / s295 

POWER SUPPLIES 
0--30 VDC, 0--3 Amp. Built-in current 
limiting, overload protected, constant 
voltage and current operation. 
01 PSGP4303A Analog Display 

NEW! CABLE converter electronic ser­
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 
516-389-3536. 

UNMODIFIED JERROLD Pioneer, SA 
and Panasonic Model 175 multivision. 
We carry all other cable products. 
Please call between 7-9 pm EST. 617· 
389-5155. 

JERROLD UNMODIFIED CONVERT­
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
CALL BALD ELECTRONICS 1-800· 
322-6316. 

CABLE PARTS! Computer parts. Call 
for great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 

Write In 135 on Reader Service Card. 

CABLE CONVERTERS and supplies, 
shop no more, best prices and tech sup­
port. Extreme Electronics 1-888-609-
4910. 

CBTV REPAIR. We specialize in all 
converters, including Zenith. Give us a 
call: 405-634-1580. 

LARGE QUANTITIES: RAW 
UNMODIFIED UNITS Pioneer 5000, 
6000 series. Zenith 1600 series. SA· 
80s and up. Jerrold-DPV, CFTs. 
Tocom-07S plus other models & man­
ufactures. Call for Pricing. 1-800-380-
9530. 

ONE STOP shop. We carry a full line of 
CBTV equipment for all your cable 
needs. Also a wide variety of converter 
parts and accessories. Call for free cata­
log: 405-631-5153, FAX: 405-631-4788. 

-~Gi=lA?.i-liC . 
~~iliS?LAV 

NE'N: RS-232 progr-ammable 240x64 Graphic Display Module. Up­
load yu:.Jr BMP/GIF Image Files at 9600/19.2/3B.4/115.2K Baud. Com­
plete Support for 30xB and 40x8 Text. Documentation and QBasic 
Software Gets You Running FAST!!! Counts as 2 ·Devices on the 

· NCO RS-232 l'letwor~ .. Combine up to 8 GpSPs on a Single Serial 
ine. Many Pricing 0 tions Startin at 99 299 full loaded 

Sper,ializing In 
World Control 

FREE CATALOG 
MORE 

Low-Priced 
Items In Our 

FREE 

LOOKING FOR a good low cost plain 
converter, 60 channel manuel fine tun­
ing, only $18 with remote. Regal 83 with 
volume 99 channel, Centurion CF 3000 
99 channels. Also "Raw• units like: 
Tocom 5503 VIP, $65 ea., DP5 $55; 
Zenith ST 1600, $75; DP7 $69. All 
power up, clean and warranty. Let's us 
know you need need. 405-634-1535 . . 

CATV REPAIR: most models, great 
prices, warranty included. Please call 
573-363-0402. 

CABLE CONVERTERS for 
catalog/orders call 1-800-671-8117. E· 
Mail: bluemoon@paonline.com mention 
Nuts/Volts for discount, 1 or 5 same low 
price. Drop/ship avail. w/warr., 
Visa/MC/COD. 

Z-1600 TUNER & power supply repair. 
Call 573-363-0402. 

CABLE TV. ALL MAJOR NAME 
BRANDS. 30 DAY MONEY BACK, .1 
YEAR WARRANTY, BEST PRICES. 
OPEN 8-9 MON-SAT. T & L SERVICES 
1-888-823-6047. 

EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP­
PER combo module all in one! Buy 
wholesale factory-direct. no middle­
man. Let others get fined + zapped 
instead. Protect your cable box now! 
100"k COMPATIBLE. We supply over 
80 advertisers weekly! Your order 
shipped fast, within hours! Why pay 
$39 when you can buy direct! LIFE­
Tl ME ·GUARANTEE! We accept 
VISA/MC/AM EX/COD/ 
MO/CHECKS. ONLY $10 (SPECIAL: 
3/$20 plus FREE DESCRAMBLER 
PLANS!). SUPER ZAPPER MODULES 
ONLY $161 (3/$33)1 CABLE TV CON­
VERTER BOX SOURCES (125+) $7, 
CATV LIGHTNING SUPPRESSOR $8. 
FREE SHIPPING, ALWAYS! Call us 
anytime 1-888-430-7576 ext. 3135. 
BRINKER ENGINEERING LABS. 

WE BUY raw unmodified cable con­
verters, line gear and head-end equip­
ment. Any quantity-most models. Call 
with your inventory. 1-800-380-9530. 

CABLE MANUFACTURERS. Call Tog­
gle Switch Supermarket, wholesale 
prices, free list. Fertik's, 5400 Ella, 
Philadelphia, PA 19120 Ph/Fax: 215-
455-2121. 

PICS, GALS READ if you've lost your 
masters. Programming service avail­
able. Call for info. Network Sales, 616-
683-0500. 

Infrared Transceiver for Remote 
RS-232 Communication with 16 

, NCO IA Controllable Devices. 
Send/Receive at 1200 Baud. 
Requires 12 volts DC. 

IRTR Kit $24 Aem $39 

Serial Booster. Gives your RS-232 
- ,.. Port the Power It Needs to Drive 

16 NCO Devices. Also Accepts 
O.C. RS-232 Gener·ated by De­
vices Sending Data tG Computer. 
RSB Kit $12 Asm $24 

Combine up to 16 Devices in ANY Com­
bination to a single AS-232 Serial Port. 

46 April 1998/Nuts & Volts Magazf;ie 

• Dual 8-Bit Analog Inputs. 3 Pro-
g ra mma b I e Outputs. Pulse 
Width Modulation. Period Mea­
surement. Optoisolated and 
fully RS-232 Networkable. 
NCD-ADB Kit $34, Asm $49. 

Write In 174 on Reeder Service Card. 

Includes Software in QBasic for PCs. 
Mac/Arpiga Drivers Available soon . 

Include $5 Sh1pp1ng Visa/MC Accepted 
Orders and Inquiries: Contact Ryan Sheldon 

(404) 244-2432 FAX: (417) 848-8302 
lit /, rn,-1 ntJc·r" dul c rnn, 111 dr:<1t11ridcx html 

NCO, Box 384, Osceola, MO 64776 



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 ·------- Captured 

-~ 

Waveforms 
Pico Tech 
ADC-200 in 
Windows 

- Spectrum 

0-Scopell 
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. 
--~~~~~~~~~~~~~~-1 0-Scope Ip (ST SOKHz) •••••••••••••• $189 

80
0-

980
_
9806 

0-Scope 11 (DT SOOKHz) ••••••••••••• $349 Allison Technology Corporation 
ADC-100 (DT 12bit SOKHz) •••••••• $449 8343 Carvel, Houston. TX 77036 

ADC-200/20 (DT 10MHz) ••••. CAll · Fax: 713-777-4746 
ADC-200/50 (DT 25MHz) ••••. 

Technical: 713-777.0401 

Loggers 1-22 oh. (8-16 bit) from $99 

Sldpplnc UPS $7.501rnd, Sll.S8 (l day) 

BBS: 713-777-47'3 email: atc@Kceueomm.net 

http://www.atcweb.com 

Write In 173 on Reader Service Card. 

SMARTCARD BIBLE. New (March 
1998) book covering all aspects of 
smartcards: Hacking, operation, specifi­
cations, theory and more. With software 
and diagrams for smartcard 
reader/writer. $39.95 plus $5.50 P&H. 
520-726-2833. TELECODE, PO Box 
6426-NV, Yuma, AZ 85366-6426. 
http://www.hackerscatalog.com/hac 
kgold.htm 

CABLE TV converters and accessories 
for most cable boxes. Refurbished con­
verters . Genuine unmodified S/A 
8530/8550/8580/8570/8600. Jerrold 
DPV7, Zenith ST1600, Panasonic 175, 
Regal CR-83-3. We also repair private 
owned cable boxes for a low cost. For 
more info. Call 1-800-758-3169 (no FL 
sales). 

CALL ALEN for all your cable needs or 
computer software, PICs, GALS read if 
you've lost your masters. Programming 
service. available. For info call 909-941 -
4858 or E-Mail to alencable@aol.com or 
visit us at ou r web on site http://mem 
bers.aol.com/alencable · 

TRIVISIONS CHEAP. The TRI 550 new 
basic 500MH z converters, with new 
remote $38 plus shipping. Each in 100 
lot. Call 706-398-2100. 

UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, Pana­
sonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DP5, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405· 
631 -1856. 

Miniature Transmitters and Receivers 
Small, Attractive, High End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-1/4"x2"x7/16", Assembled 

Qty 1 5 10 
150' Transmitter 
300' Range Transmitter 

24.95 19.95 15.95 
29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-l/4"x3-3/4"x9/16", 8-24 'vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Code, 60' Range, l-7/8"x2-3/8"x7/16" (T), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter and Receiver 24.95 19.95 14.95 
Add$ 41hlppl11g for nrtt tum + S l for uch addltlonal ltetn. Ca. ret ldents add l.25 'll lax 

y151. Mutcrgrd M90gv Ord.cg Pcr191t1! CbCS'' ngd Cub C 0 D a 

Visitect Inc. <SlO) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 I•remont, CA. 94S39 

Write In 98 on Reader Service Card. 

-. 

Quality Reconditioned Test Equipment 
90 DAY WARRANTY & 10 DAY INSPECTION 

HEWLETT PACKARD 
10833A/B/C, HPIB Cables, 1/2/4 meter .... ... ..... .. ........ 3 for $SO 
I I 730D, Power Sensor Cable, SO Ft (new) ........................... $7S 
1740A, IOOMHzScope ........................ .. .. .. .......................... $37S 
1741 A, IOO MHz Storage Scope ................................ .. .. ...... $400 
I 80TR, Rack Mount Display ..... .. ........... .. .. .... ....................... $200 
I 980B, Automatic O'Scope Measurement System ........ ...... .. $800 
214B, 10 MHz Pulse Generator, 200W Pulse/SO ohms ..... $12SO 
331 OB, 5 MHz Function Generator ....... .. ............................. $22S 
331 IA, Function Generator, .I Hz-I MHz ......... .. .. .. ... .......... $I 7S 
3312A, Function Generator, 0.1 Hz-13 MHz ....... .. ............ .. . SSSO 
332SA, 21 MHz Synth Function Geneator, HPIB .. .. ... ..... .... $1800 
33320H, ProgAttn, DC-18GHz, IOdB range, ldB steps ... ... $400 
33322H, Prog Attn, DC-1 SGHz, 11 OdB range, I OdB steps .. $400 
3400A, RMS Voltmeter, I OHz-IOMHz .... .. ........... ................. SI 50 
3403C, Digital RMS Voltmeter, 2 Hz-IOO MHz ... .. .. ....... .. .... $300 
342 IA-201/44462A, DataAquisition Control Unit, HPIB ... $37S 
34SSA, 6.5 digit Multimeter, HPIB ........... ............................ $3SO 
34S6A, 6.5 digit Multimeter, HPIB ....... .. .. .... ... .. ................... $700 
346SA, 4.S digit Multimeter ... .. ...... .................. ................... $17S 
3478A, S.5 digit Multimeter, HPIB ................ .. ............. .. ...... $600 
3488A,Switch/Contro1 Unit .. .. .. .. .. ... .. ... .. .. .. .. ........................ $900 
3S5C, Step Attenuator, DC-I GHz, I dB steps ..................... $175 
357SA, Gain/Phase Meter, I Hz-13 MHz ................ ...... .. .. .... $700 
4274A, S-1/2 digit !,CR Meter, I OOHz- 1 OOKHz .. .. .. .. .. ....... $3400 
427SA-0 I, S-1 /2 digit LCR Meter, I OKHz- 1 OMHz ............ $4800 
4328A-0 I, Milliohmmeter w/ battery opt ........................... $1100 
432N478A, Power Meter, I 0 MHz-IO GHz ......................... $22S 
432N8478B, Power Meter, 10 MHz-1 8 GHz ....................... $32S 
435A, Power Meter .. .. .. .......... ... .. .............................. .. .. .. .. ..... $200 
436A, Power Meter w/ sensor cable ............ .. ............. ......... $1100 
4437 A, Step Attenuator, DC.-1 GHz, 600 ohm .... .. ........ .... .. .. $17S 
44421A, 20 Chan Relay Multiplexer, u~ed on 3497A .......... $12S 
44428A, 16 Chan Actuator/Digital Output, used on 3497A . $17S 
44470A, IO Chan Relay Multiplexer, used on 3488A .......... $17S 
44471 A, I 0 Chan Relay Module, used on 3488A ................. $200 
44474A, 16 Bit Data UO Module, used on 3488A ......... .. ..... $200 
447 11 A, 24 Chan FET Multiplexer, used on 38S2A ............. $300 
49 1 C, Amplifier, 2 GHz-4GHz, I Watt, 30dB Gain .............. $675 
49S4A, Protocol Analyzer ............................. ... ..... ... .. .. .. .. ... $1700 
5300A w/S302A, SO MHz Counter .. .. ....... .. ............. .. .. .. .. .. .. .. $100 
S300A w/S303A, SOO MHz Counter .......... .............. .. ... .. .... ... $200 
5314A, I 00 MHz Counter .. .. ................... .. .... ... .. ... .. .. .... .. .. ..... SI 7S 
S3 I 6A, 100 MHz Counter, HPIB ................................... ... .. .. $4SO 
53 I 6B, IOOMHz Counter, HPIB ..... ................. .. .. .. .. .............. $750 
S328A, I 00 MHz Counter ............................. .. .... ..... ....... .. ... .. $17S 
S328A-02 1-030, Sl2 MHz Counter w/DVM .. .. .. ... .... .. .. ....... $400 
5334A, 100 MHz Counter, HPIB .......................................... $6SO 
5334B, I 00 MHz Counter, HPIB .......... .. .... ..... ...................... $800 
S335A-040, 200 MHz Counter, HPIB ............. .. .. ...... .. .. .... .... $700 
S33SA-0 I 0-030, I .3GHz Counter, Oven Osc, HPIB .. .. .. .. .. $1200 
S36A, Frequency Meter, 0.96-4.2 GHz ................ .. .. ........... .. $ IOO 
S370B, Time Int Counter, 100 MHz, 100 pS accuracy ...... $22SO 
S4602A, ISOMHzFourChannelO'Scope .............. .. .. .. ..... .. $16SO 
59306A, Relay Actuator ... .. .. .. .. .. .. .. ....................................... $12S 
S93 I 3A, AID Converter .. ...... .. ............................................... $100 
S9SOI B, Isolated DAC/Power Supply Programmer ... .......... $12S 
6002A-O I, Pwr Sup, 200 W, O-SOV@0-1 OA, GPIB ............. $67S 
6034L, Dig Autoranging Pwr Sup, 60V/I ON200W, HPIB ... $8SO 
61 IOA, (Har), Pwr Sup, 0-3KV@6mA (cables incl) .. .. ........ $300 
6112A. Precision Pwr. Sup., 0-40V@0.5A .. .. .. ....... .. ..... .. ..... $27S 
6181 B, Constant Current Source, IOOV, 2SO mA ................. $300 
6200B (Har), Pwr. Sup., 0-40V@0.7SAor0-20V@LSA ..... $ISO 
6227B, Dual PwrSup, 0-2SV@2A ........... ............................. $47S 
62S3A. Dual Pwr. Sup., 0-20V@3A ..... .. ............................... $350 
62SSA, Dual Pwr Sup, 0-40V@LSA ................. .. ...... .. .. .... .. .. $400 
626 1 B-026, Pwr Sup, 0-20V @50A ...... .. .............................. $57S 
6267B, Pwr Sup,0-40V@IOA .. ..... .. .. . ...................... $47S 
6271B, Pwr Sup,0-60V@3A .......... .. .. ...... .. ........................... $3SO 
6284A, Pwr Sup, 0-20V@3A ..................................... ............ $I 7S 
6289A, Pwr Sup, 0-40V@l .5A ........................................ .. .... $I 7S 
6291A,PwrSup,0-40V@SA ......... .. .. .. .. .. ....... $SSO 
6294A, PwrSup,0-60V@IA .. .. .. .. .. .. .. .... .. .......................... $17S 
6S ISA, (Har). Pwr Sup. O-l.6KV@SmA (cables incl) ..... .. .. $27S 
6S l6A, High Voltage Pwr Sup,0-3KV@ SmA .. .. .. .............. $37S 
6827 A, PwrSup/ Amplifier, 

+/- IOOV, +/-0.SA, 80dB gain, DC-15 KHz ..................... $SOO 
8007B, Pulse Generator, IOO MHz .. .. .. ...... .. .. .. .. .................... $4SO 
8084A, Word Generator Plug-In, 300 MHz ......................... $275 
8444A-OS9, Tracking Generator, 0.5-ISOO MHz .................. $600 
844SB-2-3, Tracking Preselector, 1.8-18 GHz ......... .. ........... $400 
8484A, Power Sensor, I OMHz-1 SGHz, -20dbm to-70dBm . $200 
8620C-Ol 1, Sweep Oscillator Mainframe, GPIB .. .. .............. $400 
862SOD, RF Plug-In, 8.0-12.4 GHz .... .. ................. .. ... .. ......... $37S 
86290B, RF Plug-In, 2.0-18.6 GHz .................. .. .... .. ........... $1400 
8640B, Signal Generator,O.S-512 MHz ....................... .. ..... $1200 
86602B, RF Plug-In, I· 1300 MHz................... .. ......... $600 
8660C/8663 IB/86602A, Synth Sig Gen, lJ GHz, HPIB .. . $1800 
8901B· 1-3,ModulationAnalyzer, I SOKHz-1300MHz ....... $4000 
9411 B, Automatic Test Station Switch Cont, HPIB ............. $7SO 
X486A, Thennistor Mount, 8.0-1 2.4 GHz ............................ ... $SO 
X752D, Directional Coupler, 20dB, 8.0-12.4 GHz .... ...... ....... $SO 

TEKTRONIX 
1740,NTSC WavefonnNectorMonitor ............................. $1850 
2236, I OOMHz Dual Trace O'Scope w/ Counter & DMM .. S 1150 
2337, 100 MHz O'Scope ...... .. ................................................ $850 
2465, 300MHz Four Channel Oscilloscope ............. .. ... .. ... .. $2600 

465, I 00 MHz Dual Trace Oscilloscope .. ... .. ......................... $425 
475, 200 MHz Dual Trace Oscilloscope ............................... $6SO 
S77Dl /l 77, Storage Curve Tracer w/ std test fixture ......... $1700 
7104, I GHzO'ScopeMainframe .......................... .. .... .. ... .. . $1 700 
7603· I, I 00 MHz O'Scope w/ 7 A26, 7B53A ................ .. ...... $300 
7Al3, 105 MHzDifTerentialComparitor ..................... .. .... .. $150 
7A18, 75 MHz Dual Trace Amplifier ...................................... $50 
7A22, I MHzHighCMRRDitTerentialAmplifier ................ $200 
7 A24, 400MHz Dual Trace Amplifier .. .. ....... ........................ $250 
7A26, 200 MHz Dual Trace Amplifier .................................. .. $75 
7B I 0, I GHz Delayed Time Base .......... .. ... .. .......................... $350 
7BSOA, 150 MHz Time Base ................ .. .. ... ....... .. ... ... .. .. .. .... ... $75 
7B53A, I 00 MHz Dual Time Base .. .. .. .. ............ ...................... $7S 
7B70, 200 MHz Time Base .. .. .. ................. .. .... ..... ... .. .............. $75 
7B80, 400 MHz Delaying Time Base ... ............. .................... $100 
7B85, 400 MHz Delta Delaying Time Base ....... .. ................. $I 00 
7B92A, 500 MHz Dual Time Base .. ... ........ .. ......................... $150 
7CT IN, Curve Tracer Plug-In ........... ....... .. .. ..... $300 
7S 14, I GHz Dual Trace Delayed Sweep Sampler ............ .. .. $550 
AM503,CurrentProbeAmplifier .. ... .. .................. .. .. $350 
DC5009, 13S MHz Universal Timer/Counter .. .. .............. .. .... $375 
DM50 I, 4.5Digit Multimeter .. .. ........ .. .. ... .. .... .. ... .. .. $150 
FG502, I I MHz Function Generator ..... .. ............................... $200 
FG504, 40MHz Function Generator .... .. ... .. .... .. .. .. .. .. .. ........... $500 
P6015, 40kV, I OOOX, 75MHz High Voltage Probe.'. ... .. ... ..... $250 
P6460, Data Aquisition Probe (for 1240/1241 Analyzer) .. ... $200 
P6602, Temperature Probe .................................................... $125 
PS5004, Precision Pwr Sup, 0-20V, GPIB, 0.01 % +/-2mV . $600 
PS50 I 0, Prog Tripp le Pwr Sup, TM5000 series .................. .. $4SO 
PSS03A, Tripp le Pwr Sup, (2) 0-20@1 A, SV@IA ............... $I SO 
S-3A, Sampling Head, DC-I GHz ......................... .. .. .. .. ... .. .. .. SI 7S 
S-S3, Trigger Recog11izerHead(new) .......... ... .. . .. .......... $2SO 
SGS03, Leveled Sinewave Generator .................................... $S50 
TG501 , Time Mark Generator ............................................... $400 
TMS006, 6-slot Programmable Power Module ... ... ... .. .. ...... .. S3SO 
TSG I 70A, NTSC TV Generator ......................................... $2800 

MISCELLANEOUS 
AEMC SL206, AC/DC Current Probe, 2A & 80A ranges ... $100 
AEMC MD400, AC/DC Current Probe, 400Arange .. ....... .. $1 00 
BECO 31 SA, Universal Impedance Bridge ........................... $200 
Bird I OA, Plug-in Element for Bird 43, I OW@2S-60 MHz .. .. $40 
Bird IOOA, Plug-in Element for Bird 43, I OOW@2S·60 MHz $40 
Bird 43, Thruline Wattmeter w/ Leather Case .. .. .................. $I 7S 
Cal Inst I 0 IT /8SOT, AC Power Source, 

0-120 V AC, 4SHz-SKHz, I 00 Watt .... ..... .......................... $6SO 
Cal Inst IO I TISSOT, AC Power Source, 

0-600 VAC, 45Hz-3KHz, 100 Watt .... ...... .. ..... .. ............... $800 
Clarostat 240C, Power Decade Resistor ........... .. .. ............ .. .. $100 
Dom-Margolin ELT6. I, Aircraft Locator Transmitter ..... .... $I SO 
Dranetz606-3/IOl-I03, Line DisturbanceAlalyzer ... ... .... ... $450 
Ectron 760DLU, Differential Amplifier, DC-SO KHz ............ $300 
EIP S48A-l-2-8·9, Microwave Counter, I 0 Hz-26.5 GHz, 

DAC out, GPIB, rear input, power meter ........ .. ............... $2800 
Fluke S IOOB-03-0S, Meter Calibrator .. ... ........... .. .. .. ..... .. .... $3400 
Fluke S200A,AC Voltage Calibrator ............. .. ........... .. .. .... $12SO 
Fluke 601 OA, Synthesized Fune Gen, IOHz-11 MHz, HPIB . $800 
Fluke SOSOA-01, 4-1 /2 Digit Multimeterw/battery opt .. .. .. .. $17S 
Fluke 8860, S.5 Digit Multimeter .... .. ... .. .. .. .. .. ...................... $2SO 
Fluke 8920A, Digital RMS Voltmeter, I 0 Hz-20 MHz ......... $475 
Fluke 8922A, Digital RMS Voltmeter, 2Hz-l I MHz ..... .. .... $47S 
GenRad 1433B, 6-Decade Resistor, 0.. 1,111 ,l IO ohms ........ S4SO 
GenRad 14S4-AH 4-Decade Voltage Divider ........... $!00 
Giga· Tronics 900/2-8, Synthesized Sweep/Sig. Gen, 

2 - 8 GHz, opt 026 GPIB ............................................... $1 ISO 
Heise 71 1 B, Digital Pressure Gauge, 0 to 30 PSI, .OS% ....... $47S 
JC Systems JCS20, Temperature Setpoint Programmer .. .. .. .. $200 
Keithley 181, 6.5 Digit Nanovoltmeter, GPIB ...................... $8SO 
Keithley 48S, AutorangingPicoammeter .............................. $400 
Keithley 614, Electrometer .................................................... $700 
Kepco BOP20-1 OM, Op Amp/Pwr Sup, +/-20V, +/-IOA ..... SSOO 
Krohn-Hite 6620, Precision Phasemeter ............................... $SSO 
Lambda LK3SO-FMOV, Pwr Sup, 0-20V @3SA ................ $300 
Lambda LQ-532, Pwr. Sup., 0·40V@5A, Dig Display .... .. .. $17S 
Laser Precision TD-9920, OTDR w/ case & manual ......... ... $57S 
Narda 3293-2, Directional Coupler, 1-12.4 GHz (N type) .... $ ISO 
Narda4203-16, DirectionalCoupler,2-ISGHz(SMA) ....... $100 
Narda 8616, RF Radiation Monitor w/probes .. .. .... ....... .. ..... $4SO 
Oram Power Supply, 270V @ JOA ....... ................ .. ... ....... .. ... $900 
Phoenix SS00-300-1, V3.S lnterface Plug-in ........................ $300 
Phoenix 5S00-624- I, Tl Interface Plug-in .... .. .. .. .. .... .. $3SO 
PowerDesigns 2020B, Pree PwrSup, 0-20V@2A, lmV res. $ISO 
PowerDesigns 60SOC, Mulirange Variable PwrSup, 
0-6V@SA, O-ISV@3A, 0-30V@2A, 0-60V@IA ........... $200 

Simco SS-2X, Electrostatic Locator w/ probe ..... ... $I 00 
Sorensen Power Supply, 5V @200A ............ ..... ................... $4SO 
SysDon 101, JO MHz Pulse Generator ... ... .... ... .. ... .. ...... .. .. ...... $75 
Valhalla4440, 4-1/2 Digit Voltmeter I Counter .................... $12S 
Varian VZU6998HS, 12.4-1 SGHzTWT Amp, 60dB gain ... $22SO 
Wavetek I S4, Prog. Wavefonn Gen., .00 I Hz-I OM Hz ......... $200 
Wavetek I 7S, Arbitrary Wavefonn Generator, GPIB .......... $600 
Wavetek 186 (rack). S MHz Phase Lock Generator ............. $2SO 
Wavetek 271-02, 12MHz Pulse/Fune Gen, GPIB ................. $700 

WANTED 
Send us a list of your extra 

catalogs and manuals 

f I ?J TEST EQUIPMENT PLUSll3E -re0 (520) 575-6967, FAX (520) 575-6936 • · v1sA 
/ 4111111 3331 W. Bright Terrace, Tucson, AZ 85741 
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ot\d: RS-23!JetwonlontrMi?thodsndApplicatio1 
;: 

haracter LCD displays have 
become an integral part of many 
projects for the hobbyist and pro­
fessional engineer. RS-232 charac­
ter display controllers are now 
commonplace in many applica­
tions. While most commercially 

.... available controllers are easy to 
use, few allow you to control more than a single dis­
play from a single serial port. 

Scanner you built in March to the LCD display con­
troller you build this month. 

Future articles will explain how to add graphic 
LCD display modules, video character overlays, video 
matrix switchers, and a variety of motor controllers to 
this network. So you can quickly see that modular net­
working is extremely powerful. 

Using a modular programming structure enables 
complete control over a device with a single line of 

grammer. 

A few years ago, I came up with Typical Program Structure 
an inexpensive way to control up to 
16 character LCD displays of any 
size using only two wires from the 
RS-232 port of my computer. For 
about $15.00 per controller, this 
solution is by far the cheapest and 

Modular Program Structure 

most versatile. 
The LCD display controllers in 

this article support modular RS-232 
networking. Modular networking 
allows you to control up to 16 differ­
ent devices in any combination from 
a single RS-232 serial port. 

In the Dec. '97 issue, you 
learned how to build a simple relay 
controller that supports modular RS-
232 networking ("RS-232 Relays"). In 
March '98, you learned how to read 
data into the computer using a mod­

Main 
Program 

ular input scanner ("Opening Windows to the 
World"). 

You can use a single serial port to control the 
relay driver you built in December, and the Input 
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code, making the net­
work easy to control for 
even an entry-level pro-

Trvt 
True 
l3·C;owP<!«! 
o.s.-d 
l 
Tt~ 
~ 
1·Tr~ott 

MSS-Scd 

Main 
Program 

Subroutine 

Subroutine 

Module for 
Controlling 
Character 1t-----' 

L.C .D. 
Displays. 

Subroutine for Clearing 
LCD Character Displays 

Subroutine to Display 
Text on LCD Display 

Subroutine to Control 
On/Off Status of Cursor 

Subroutine to Scroll 
Contents of L.C .D. Display 

Subroutine to Control 
~---~----------1 On/Off Status of Backlight 

Subroutine 

Subroutine 

Module for 
Controlling 

Subroutine for Rebooting 
LCD Graphic Display 

Subroutine for Clearing 
Text Layer of LCD 

Subroutine to Display 
Text on Graphic Display 

Graphic __ __, Subroutine to Control 
On/Off Status of Cursor L.C.D. 

Displays. 

future 
article 

Subroutine 

Subroutine 

Subroutine to Upload 
Image to Graphic Display 

Subroutine to Control 
-----------1 On/Off Status of Backlight 

Subroutine to Animate 
Stored Images in Display 

Subroutine for Clearing 
Graphic Layer of LCD 

Subroutine for Gray-Scale 
Imaging on LCD Display 

Subroutine to Initiate 
Sleep/Wake Mode 



Let's say for a 
moment that you want­
ed to build a computer­
controlled security sys­
tem for your house. The 
modular RS-232 net­
work allows you to ask 
the input scanner if an 
intruder has been 
detected with a SINGLE 
line of code (a subrou­
tine call). If an intruder 
was detected, you could use another line of code to 
activate a relay that sounds an alarm. 

And now you can use a couple more lines of code 
to write a simple message on a display that tells your 
family that an intruder was detected. If you're like me, 
you might even add a line of code to the program to 
tell the relay driver to lock the intruder in a room. 

All of these things are easily accomplished using 
RS-232 modular networking. Some of my readers are 
actively developing a security system very similar to the 
one described above. In addition, they are also using 
other components of this modular network to switch 
video and audio, turn on or off time-lapse video 
recorders, and make detailed log entries of traffic flow 

liHl!llll 

1i'·1111*1 

throughout secure buildings. 
Modular RS-232 networking 

is perhaps the most powerful 
type of network available for 
three simple reasons: 1) Users 
can choose the building blocks 
for their specific computer con­
trol application . 2) Modular 
hardware that supports this 
communications protocol is 
very inexpensive and is readily 
available at the board or chip 
level. 3) Modular networkability 
makes use of your existing RS-

Pin# Name VO Function 
Ground 
+5Vdc 

1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 

Yss 
Vdd 
Vic 
RS 

R/W 

E 
DBO 
DBl 
DB2 
DB3 
DB4 
DBS 
DB6 
DB7 

Input 

Input 

Input 
VO 
1/0 
1/0 
1/0 
VO 
VO 
VO 
1/0 

Contrast Adjustment 
Register Select 
0 - Instruction 
1 - Data 
Read/Write to Display 
0 - Write to Display 
1 - Read from Display (not used) 
Command/Data Strobe 
Data Bit 0 (not used) 
Data Bit 1 (not used) 
Data Bit 2 (not used) 
Data Bit 3 (not used) 
Data Bit 4 
Data Bit 5 
Data Bit 6 
Data Bit 7 

Table 1 

Module: CharacterLCD.BAS 
:::J ~I••" . 

~ub Text(Device, lin, l'XH) 
'Set the cursor on the u:iei::- s elect.ed 
'line ot: the display 
If lin • l Tht:n Linel Device 
It lin • 2 Then Line2 Dl!:vicl!: 
It lin • 3 Then Line3 Devicl! 
It Un • 4 Then L1ne4 Device 

It Th"l'lf <> "" Then 
'count !toa l to the lmgth ot: charactl!:cs 
'held 1n 1'XH 
f'oc n • l To Lt:n (TXTlf) 

'Convert String into ASCII code 
sam • Asc(!lidlf(TXTlf, n, 1)) 
' Split and Send ASCII value to the dhple.y 
'Pe.t:tl 
Wt:iteDate. Device, ( (SERD And 240) I 16) + 16 
'Part 2 
VciteDate. Device, ( (S!Jiro And. 15)) + 16 

Next n 
End If 

End Sub 

~ub Vt:iteData(Device, De.t) 
'Coapute the Device H\llobet 
Dev • Device • 16 

'Ctop out fint bait ot incoain9 De.t 
A • De.t And 15 

'Ctop out second halt ot incoain9 De.t 
B • (De.t And 240) I 16 
'Tt:8119it tint belt 
roral. l'ISCou.1. OUtput • Cht:~ (A + O + Dev) 
'Tcannit second halt with stcobe (2) 
rocal.MSCoaa.1.0Utput • Cht:~ (B + 2 +Dev) 
'llote: Display contt:olled in 4-bit aode 

lnd Sub 

I harnctell C[) P.1(!]£1 
Ol;ect Jlse .... alJ 

Public Sub Backli¢lt(Dl!vi'<e, Status) 
'It Status • O then turn ott backliQht 
It Status • 0 Then 
'Tut:n Ott Be.ckli¢it 

Elsi! 

Vr:iteData DeviCI!, 0 
Vci tl!D!!.t.a Dl!vicl!, B 

'Otherwise, Tut:n On Be.ckliQ'ht 
Vr:iteDe.te. Device, O 
Vr:iteDe.ta DeviCI!, 4 

[nd " 
tnd Sub 

~lie Sub MoveCut:sor:(Device, Direction) 
' It Dit:ection • -1 then Move Lett 
It Dirl!ction • -1 Then 

'Move Cursot: to the Lett 
VriteDe.te. Device, l 
Write.Date. Device, l 

End It 
'It Dit:ection • l then l'love Riqht 
It Direction • l Then 

'Hove Cut:sor to the Riqht 
Vt:iteDe.te. Device, l 
Vt:iteDe.te. Device, 5 

!:nd It 
End Sub 

Ol;ect lt&ene<al) 

.. ublic Sub SetCw:sor(Device, Status } 
'If Status • O then Tucn Oft Cursor 
If Status • O Then 

'Send Coaa.and to Turn Ott Cuc soc 
WriteData Device, .o 
Wt:iteDe.t.a Device, 12 

!.nd It 
It Starus • 1 Then 

'Send Coaa.and to TU:cn On Cut:soc 
Wr:iteDate. Device, O 
Vrit.e:De.te. Dev ice, 13 

End If 
It Status • 2 ·Then 

'Send Couand to Turn On Undetscoce 
Wcitd>ate. Device, 0 
Vti teDat.a Device, 14 

End If 
!nd Sub 

Each subroutine in this module is 
responible for controlling a specific 
function on an LCD character 
display. Up to 16 LCD character 
displays of various sizes can be 
attached to a single RS-232 serial 
port using only two wires. 

This module has been used with 
character LCD displays of various 
sizes from l 6x 1 to 20x4 and should 
be compatible with any character 
display up to 40x4. 

Provisions have been included in this 
module for software control of an 
EL or LED backlight. 

In addition, this module is compatible 
with displays made by EPSON, Optrex, 
Hitachi, AND, and many other 
manufacturers. 

Char acte1LCO I!~ £i 
Ot;.d; jiGene<al) Setline 

~ub Set.Lin!! (Di!vicl!, Lin) 
'Position Cuuoc on Lin!! 1 
ItL1n•lThl!n 

Vr:iuDat.a Device, 14 
Vt:iteDe.ta Device, 12 

End It 
'Position Cuc soc on Line 2 
H Lin • 2 Then 

Vt:iteDe.te. Device, 10 
VciteData Device, 12 

End " 'Position Cucsoc on Liru!: J 
It Lin • J Then 

lh:.iteDe.ta Device, 9 
WciteDe.ta Dl!vice, 4 

End If 
'Position Cursot on Lin!! 4 
It Lin • 4 Then 

Vri UDe.ta 01!ViCI!, 13 
iriteData Dl!vicl!, 4 

End It 
End Sub 

~ub Reboot.Disple.y(Device) 
'Coapute e. Dl!vice Ruabet: 
Dl!V • Ol!ViCI! .. 16 
'Send Reboot Iruitr:uctions 3 tia.es to 
'l!nsuce t:eboot 
ror Count • l To 3 

'Rl!set Butter: 
Focal. HSCoul. OUtput • Chr~ (Dl!.o + 0) 
roral.J!SCoul.Oueput • Cht:HDl!.v +OJ 
'Send !nit Codes 
VriteDe.ta Device, O 
VriteDate. Device, 2 
VriteDe.te. Device, O 
Vci teData Device, 3 

!fl!xt Count 

Oiljoct. j(Geee<al) 

• 

Public Sub Sct:oll(Device, Dit:ection) 
'It Direction Is -1 Left then Scroll Lett 
It Dir:ection • -1 Then 

'Sct:oll Contents ot the Display Lett 
VtiteData Device, l 
VriteDe.ta Device, 11 

End It 
'It Direction Is l Ri¢1t then Scr:oll RiQht 
If Direction • l Then 

'Sctoll Disple.y Content.$ to the Right 
Vdte.De.te. Device, 1 
Write.De.ta Device, 12 

End If 
!nd Sub 

• Chaiacte1LCO fl[!J EJ 

Sub ClearScreen(Dl!.vice) 
'Send Couands to Clear the Scteen 
Wt:i t.eDe.ta Device, O 
Write.Data Device, l 

l.nd Sub 
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232 serial port eliminating the 
need for expensive add-in cards. 

Software 

A modular RS-232 network 
requires the use of software that is just 
as modular as the hardware ... that is, 
software that holds control routines 
for your specific computer control 
application. The modular network 
makes use of subroutines and mod­
ules for all control functions. 

Subroutine 
Name 

WriteData 

Text 

Backlight 

Description 

Sends data to the controller formatted for 
communication using the NCD RS-232 
modular network protocol. WriteData is used 
for sending COillllWlds and data directly to the 
LCD display. 

Sends ASCH text directly to lhe display. 'Jbe 
DL'Vice parameter may be any number from 0 
to 15 definmg which LCD display on the 
netwotk is going to receive the text. LIN is the 
line ol the display thal will hold lh.: text. TXT$ 
contains lhe string of text that is d.isplll)'ed. 

Controls the on/off status of the backligbt. 
Device is a number from 0 to 15. 0 turns oft' 
the backligbl while 1 turns it on. 

Example Usage 

Not For Use by User 

'Display "Welcome" on Line 1 of Device 0 
CharncterLCD.'!Cxt 0, 1, "Welcome" 
'Display "Network" on Line 2 of Device 5 
OiaractcrLCD.Text 5, 2, "Network" 

'Tum ou (1) backUght of device 3 
CbaracterLCD.Bsckligbl 3, I 

a single line of code. 
An example subroutine call: 

Device = 0 : Rem Tells the subrou­
tine which device to speak to. 
Relay = 3 : Rem Tells the subroutine 
to speak to the third relay. 
Status = 1 : Rem Tells the subrou­
tine to turn on the selected relay. 
Relay8 Device, Relay, Status : Rem 
Subroutine Call to control the relay 
driver hardware. 

I have already spent several 
hundred hours developing subrou­
tines that work for the various 
devices. So my primary objective is 
to provide you with the information 
you require to use the subroutines I 
have already written. Again, I will 
focus on controlling these displays 
using Visual Basic 4 Professional 
under Windows 95. If you are not a 
VB programmer, you should find the 
code easily adaptable to your native 
language. 

Moves the cursor left or right. This function is 
useful as a backspace for editing p~es. 

'Incorrectly Spells "Welcme" on Line 1 of Device 0 

Subroutines work well if you 
can get away with using a single 
subroutine to control a single 
device. But some applications (such 
as this month's LCD character dis­
play) may require several subrou­
tines to control a single device. So 
in this application, it only makes 
sense to employ a module dedicat­
ed to controlling LCD character dis­
plays. A module can best be defined 
as a program within a program that 
contains its own set of subroutines. 
Figure 2 demonstrates the role of a 
module in a typical computer-con­
trol application. 

Device is a number from 0 to 15 indicating 
CharacterLCD.'!Cxl 0, I, "Wekmc" 
'Moves the cursor back 2 sp11ees 

MoveCursor which display will have the cursor relocated 
CharacicrLCD.MoveCursorO, -1 

while Direction is a -1 far left movement or 1 
CharactcrLCD.MoveCursorO. -1 for right movement. The cursor will be shifted 
'Display "ome". LINE:O lo avoid repositioning the cursor. 

1 character in the directioo indicatoo every lime 
this subroutine is called. CbarockrLCD:re..~t 0, 0, "ome" 

Sets lhc cursor type. Device is a nmnber from 
1urn Off Cursor for display at address 9 

0 to 15 indicating which di~play will have the 
SetCursor cursor setting changed. A status setting of 0 

Ch,ltacterLCD.SetCursor 9 ,0 

tums off the cursor, 1 turns it on, and 2 uses the 
Turn On Cursor fix display at addr~ 9 

undel'!lcore "_" character for the cursor. Ch.aracierLCD.SetCursor 9, I 

Posilions the cursor at the beginning of any of The subroutines I have already 
written are, what I call, control rou­
tines. Control routines serve as 
"ready-made" bridges between the 
programmer and a real-world con­
trol device. These bridges are per­
haps the most powerful tool for the 
programmer because they com­
pletely eliminate the complexities of 
speaking to hardware. And for the 
non-programmer, control 

SetLine 4 lines of the display. Device is a nwnber from 'Positions tlie cursor at Line 3 of a 20x4 display at address 0 
0 to 15 in<licating which display will receive lhe CbaracterLCD.Setline 0, 3 
SetLine command. 

Initializes the display for the first time. De>ice 
'Reboots the LCD display at address 0 RebootDisplay is a number from 0 to 15 that dclerniines which 

display is to receive the reboot command. CbaracterLCD. Rebool Display 0 

Scrolls the contents of the display left or right. 
This function is useful for simple scrolling 
effects. Device is a number from 0 to 15 
indicating which display will have the contents 

'Scroll~ the contents of the display 20 characters lo the left. 

Modules are easily added to a 
Visual Basic 4 application. If you 
missed out on last month's article 
"Opening Windows to the World," 
you may want to read it. This article 
provides step-by-step instructions 
on how to use the serial port of 
your computer under Visual Basic 
4. You can download the VB4 appli­
cation source, "CCWOOOl.ZIP," 
from my web site at: http://mem­
bers.aol.com/ncdcat/. 

Scroll scrolled while Direction is a -1 for lefl 
For Counter = 1 to 20 

movement or l for right movement. The 
C'baracterLCD.Scroll 0, -I 

Next Counter 

re 8 
display will be sbifled l character in tbe , 
direction indicated every lime this subroutine is Figu 
called. 

routines make the logical 
steps of computer control 
much easier to understand. 

For our purposes here, a con­
trol routine tells external hardware 

ClearScreen Clears the display on the selected device. 
'Clear the screen of LCD display at address 0 

what to do. It may tell a 
relay to turn on, read the 
status of an input, or dis­
play a line of text on this 
month's character LCD 
display. But keep in mind, 
these control routines 
were designed to elimi­
nate programming. To 
simplify the programming 
aspect of this project, two 
types of control routines 
will be used: subroutines 
and modules. 

Cbar11elerLCD.ClearScreen 0 

1 <D 
&tt!llmm'\ 
Fake 

IJ••··~·u:Di>evi 
fllb;e 
[NCN} 

'o · Marual 
True 
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495 -

,0 

Subroutines are the 
most common type of 
control routine. In last 
month's issue, we dis­
cussed the usage of sub­
routines. In summary, it 
was the responsibility of 
the subroutine to per­
form the actual data 
transmission to control 
an individual device. The 

Figure 9 
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main program contained a set of buttons that 
could be clicked. When activated, the buttons 
would tell a subroutine to turn off a relay or 
maybe read an input. The actual lines of code 
within the subroutines do the work (and have 
already been written for you). This allows you to 
perform powerful hardware instruction calls with 
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CharacterLCD.BAS Module 

We'll start by creating a module that works with 



0 
Controls up to 16 LCD Character Displays of Different 
Sizes with Only 2 Wires from tt1e RS-232 Port of Your 
Computer. Jumpers J1-J4 Define the Display Address. 

Logic Level Output can be used to 
Drive the Gate of a FETto Software 
Control an LED or EL Backllght. 
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last month's Visual Basic 4 Professional 
application. If .you are unfamiliar with 
modules, follow the picture examples 
and read the step-by-step instructions. 
It's really very easy and you'll quickly 
find that modules will open doors to 
future applications. 

Shortcut: You may download the 
"CharacterLCD.BAS" module or the 
complete and read-to-run VB4 appli­
cation "CCW0002.ZIP" directly from 
my web site at http://members 
.aol.com/ncdcat/ or you may follow 
the directions in this article and type in 
the source code from the pictures. If 
you are familiar with modules, save 
yourself some time and download this 
file and load the module into your 
application. 

Binary 
Address 

0000 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

NCD 
Address 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Jl J2 J3 J4 

Removed Removed Removed Removed 

Installed Removed Removed Removed 

Removed Installed Removed Removed 

Installed Installed Removed Removed 

Removed Removed Installed Removed 

Installed Removed Installed Removed 

Removed Installed Installed Removed 

Installed Installed Installed Removed 

Removed Removed Removed Installed 

Installed Removed Removed Installed 

Removed Installed Removed Installed 

Installed Installed Removed Installed 

Removed Removed Installed Installed 

Installed Removed Installed Installed 

Removed Installed Installed Installed 

Installed Installed Installed Installed 

Step 1: Open VB4 with last 
month's program (or download the file 
CCWOOOl.ZIP from my web site). This 
program contains the essential parts 
required for RS-232 communications. 
The following steps will assume you 
have continued with last month's pro­
gram. Please read the March issue, 
"Opening Windows to the World" for 
details on adding RS-232 communica­
tions to your application. Figure 13 Step 4: After adding the module to your applica­

tion, subroutines will need to be added into the 
CharacterLCD module to control specific display 
functions. Figures 5 and 6 illustrate the addition of 
subroutines into a module. 

Step 2: Insert a module into the application as 
shown in Figure 3. Remember, a module is a program 
that contains its OWN set of subroutines. 

Step 3: Use the "properties" window to rename 
your newly-added module to CharacterLCD (see 
Figure 4 for details). This module will be dedicated to 
controlling character LCD displays. A set of subrou­
tines will be added to this module for controlling spe­
cific LCD display functions such as backlight, text, 
scrolling, and cursor type. 

Step 5: Add a subroutine into the CharacterLCD 
module for every subroutine shown in Figure 7. Make 
sure you type in the subroutines and names EXACTLY 
as shown. There are a total of nine subroutines that 
will be illustrated in the CharacterLCD.BAS module. 
Figure 8 offers an explanation of all subroutines 

ASCII 
Range 

0-15 

16-31 

32-47 

48-63 

64-79 

80-95 

96-111 

112-127 

128-143 

144-159 

160-175 

176-191 

192-207 

208-223 

224-239 

240-255 

time, 

Implementation 

Using the subroutines within the 
CharacterLCD.BAS module requires little 
effort. For the purposes of convenience 
and illustration, I have created a button on 
the form labeled "Character LCD Device 2" 
as shown in Figure 9. 

Double-click the "Character LCD 
Device 2" button to see the empty code box 
(see the window labeled Form 1 in Figure 9). 
When this new button is clicked, we'll want · 
to control an LCD display set to address 2. 
Enter the code exactly as shown in Figure 
10 into the Form 1 window. 

Figure 10 goes a long way in describ­
ing how to speak to the CharacterLCD 
module. The device number is set to 2 as 
the first order of business. Keep in mind 
you will have to set the LCD display con­
troller to address 2 by installing jumper J2. 

Before anything can be displayed, the 
LCD display hardware must be initialized. This is done 
by calling the CharacterLCD.RebootDisplay subrou­
tine. Note the syntax for speaking to the 
RebootDisplay subroutine. The format is 
module.subroutine. For the purposes of this article, 
CharacterLCD will always be our module. WeOll 
devote our time to using the subroutines from within 
the CharacterLCD module. 

The next subroutine ClearScreen is pretty self 
explanatory. The variable "Device" is passed to EACH 
of these subroutines. Setting the device number to 3 
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would tell an LCD display module 
set to address 3 to clear its screen. 
For example, to initialize and clear 
multiple LCD display, the following 
statements could be used: 

CharacterLCD.RebootDisplay 0 : 
Rem Reboots the display at 
address 0 

CharacterLCD.ClearScreen 0: Rem 
Clears LCD display set to 
address 0 

CharacterLCD.RebootDisplay 1 : 
Rem Reboots the display at 
address 1 

CharacterLCD.ClearScreen 1 : Rem 
Clears LCD display set to 
address 1 

CharacterLCD.RebootDisplay 2 : 
Rem Reboots the display at 
address 2 

CharacterLCD.ClearScreen 2 : Rem 
Clears LCD display set to 
address 2 

CharacterLCD.RebootDisplay 3 : 
Rem Reboots the display at 
address 3 

CharacterLCD.ClearScreen 3 : Rem 
Clears LCD display set to 
address 3 etc .. .. 

The SetCursor subroutine is 
used to turn off the cursor adding 
aesthetic appeal to professional 
installations. But during develop­
ment, you may want to leave it on. 

Pin 1 

0 

"' en 
~ 
"' G) 

g 
~ 
I Solder Side Shown of a 

.a, DB·25 Female Connector. 

000000 
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Relay Driver 
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RS-232 
Input Scanner 

--1-+-~ Address l 

LCD Display 
--1-+-~ Driver Set to 

Address 2 
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Driver Se t to 

--t-t----11 Address 6 

----t LCD Di spl ay 
Driver Set to 
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----t LCD Display 
Driver Set to 
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Figure 14 

Controls up to 8 Mechanical Relays 
Using a Single RS-232 Transmission. 
See "RS-232 Relays" December 1 WI 
N& V for Construction Details. 

Reads the Status of 8 Logic Level 
Inputs. Speaks When Spoken To. 
See "Opening Wmdows to the World" 
March 98 N&V for Details. 

single 18-pin package provides 
addressing to 16 individual displays, 
two user-selected baud rates, back­
light control, and universal compati­
bility with virtually all LCD character 
modules ever created. Because of 
its low cost and low parts count, the 
LCDll is ideally suited for integration 
in just about any project. 

The Display 

Character LCDs (unlike graphic 
LCDs) conform to a standard 
pinout. Whether you buy Epson, 
Optrex, or any other manufacturer, 
they will all have a 14-pin connec­
tion that is compatible with the 
NCD-LCDll display processor. Pin 1 
is clearly marked (usually) on the 
LCD board. The pinout for all man­
ufacturers is shown in Table 1. 

LCDII Implementation 

The LCDll processor does not 
make use of all logic lines going into 
the LCD display. For example, pin 5 
is always tied low, meaning the 
LCDll will only write data to the LCD 
display. No read functions are 
required for this application so the 
read mode is never used. In addi­
tion, pins 7 to 10 are never used. 
The LCD display is controlled by the 
LCDll processor in four-bit mode. 
The LCDll must provide four data 
bits (on pins 11 to 14), and then a 
strobe pulse (pin 6). This must be 
done twice to write a single charac­
ter to the display. 

The next subroutine 
Backlight - is used to turn on the 
back.light of the selected LCD dis­
play. As you can see, using the 
CharacterLCD module is really very 
easy. Board-,. Chips. and LCD Di-,pla)" A' ail ah le l"rnrn 

Hardware Networking 
Displaying Text 
on the LCD 

To More Modular 
Network Devices 

Writing text to the user-selected display requires 
little effort. All you have to do is tell the Text subrou­
tine which display is to receive the text (device num­
ber), which line the text will be displayed on (line num­
ber), and which string of text to display. 

The Text subroutine is far more powerful than you 
might think. For example, using a value of 0 for the 
"line'' parameter writes text starting from wherever the 
cursor happens to be located. A value of 1 positions 
the cursor at the left-most side of line 1 and then 
begins writing text in a right-reading direction. 
Similarly, line values of 2, 3, or 4 home the cursor on 
the beginning of the selected line. Note that line values 
of 3 and 4 should only be used on a four-line display. 

Sending an actual text message to the display is 
also very easy. If you are using a 20x4 display, your 
text message for line 1, 2, 3, or 4 should never exceed 
20 characters. Similarly, if you are using a 40 charac­
ter display, your text message should not exceed 40 
characters. Extra characters will be truncated. 

Project Integration 

As promised, the LCD character display can 
share the serial port with a relay driver and the input 

I would again like to encourage readers to contact me by 
phone at (404) 244-2432 or E-Mail me at ncdryan@aol.com 
with technical questions. If I'm not around, please leave a 
message. Your call will be returned. The NCD-LCDll interface 
processor is only available from National Control Devices, 
(404) 244-2432, http://members.aol.com/ncdcat/. 

National Control Devices is owned by Ryan Sheldon, who 
actively supports the research and software developments for 
the Language Research Center, Georgia State University. 
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As you know by now, up to 16 

scanner you learned to build in previous articles. 
Figure 11 provides a self-explanatory integration of 
the relay driver, input scanner, and the CharacterLCD 
module in a real-world application. Read through the 
code just to get an idea of how easy it is to use sub­
routines and modules to control multiple devices. 

The Hardware 
As you can see in Figure 12, building the charac­

ter LCD display controller is really very simple. The 
controller consists of little more than a PIC, a ceram­
ic resonator (CRl), and a few resistors. 

LCD displays require a negative voltage to position 
the crystals into view. This voltage is easily generated 
by using one-half of a MAX680. The 680 can generate 
up to -10 volts which is compatible with any size char­
acter LCD. The 1 OK potentiometer controls the LCD 
drive voltage level. Varying the LCD drive voltage level 
changes the contrast. The 47µ.F capacitors on the 680 
serve as a chargepump and are critical for proper oper -
ation. Do not confuse the LCD drive voltage with the 
supply voltage. The supply voltage must provide +5 
volts for the logic of the LCD display. 

The LCDII Interface 

Processor RS-232 data comes into the NCD­
LCDII display processor on pin 2, gets decoded, 
and drives the logic, command, data, and strobe 
lines of the character LCD ... but ONLY if data is 
sent to the correct address as defined by jumpers 
J1-J4. 

The LCDII is perhaps the easiest, most expand­
able, ~nd cheap LCD display controller available. This 

modular networkable devices can 
be attached to a single RS-232 serial port. The 
NCD-LCDII implements this very simple networking 
system by making use of four jumpers. These 
jumpers define a range of ASCII characters that will 
be used for all instructions. For example, if you 
wanted to set a modular networkable device to 
address 0 (see Figure 13), you would remove 
jumpers J 1-J4, and the device set to address 0 
would only listen to ASCII characters 0 to 15. 
Similarly, if a device were set to address 6, you 
would need to remove jumpers J 1 and J4 and install 
jumpers J2 and J3. The device set to address 6 
would ONLY listen to ASCII characters 96 to 111. As 
illustrated in the table below, your computer (or 
microcontroller) can provide up to 256 ASCII char­
acters, permitting up to 16 individual devices to lis­
ten to their own range of characters. 

Networkable Interface 

So far you've learned how to write the software 
and build the modular networkable hardware. Now all 
you have to do is attach the networkable devices of 
your choice to a single RS-232 serial port (in any com­
bination of your choice). Figure 14 illustrates RS-232 
connection of multiple modular networkable devices. 
Note that only three wires are required to support this 
network. This illustration demonstrates the power 
modular networkability offers the user. 

Next time, I'm going to highlight inexpensive wire­
less communications methods. Watch for next arti­
cle-"Naked Data" - and see how easy (and cheap) _ 
it is to control the world without wires ... all from your 
desktop PC.using Visual Basic. NV 



I CABLE TV cont. 

SCIENTIFIC ATLANTAN, unmodified, 
original 8570s field pulls $75 ea., 1 O lot 
min. Call 706-398-2100. 

CABLE CONVERTERS original equip­
ment with remote. Top condition. $90 
and $130 with volume. Hurry! Limited 
quantities. Free shipping! COD only 
412-833-0773. 

CONVERTER REPAIR PARTS, 
CASES, TUNERS, REMOTE CON­
TROLS, AS LOW AS $1 EACH. 407· 
676-2530. NO FLORIDA SALES. 

ENGINEERING SERVICE. MEMORY 
DEVICES PROGRAMMED, AND 
MUCH MORE. 407-676-2530. 

FOR SALE: Genuine unmodified Tocom 
5503 VIP, SA 8600s; Panasonic volume 
control converters, Pioneer addressable 
from $65; NSC 550MHz ch. 4 for $25; 
new Zenith volume control 99 ch. from 
$55; DPV-5 or DPV-7, Zenith 1600s 
series as-is from $25 or guaranteed 
from $65; SA 8600 remotes from $3.50; 
Jerrold remotes model 400 & 450 from 
$1.50. Prices negotiable based on quan­
tities. Other brands available. Call Mon­
F ri 11 am-6pm EST. 1-800-909-4333, 
FAX: 718-657-4015. 

NOTCH FIL TEAS 110, 108.5, 106.5, 
97.5 75dB deep notch. $19.95 ea., 1-5 
qty. $15.95 ea., 6-10 qty. $11.95 ea., 
11-20 qty. $9.95 ea., 21 or more qty. 
Call 24 hr. order and information hot line 
516-389-3536. 

ATTENTION: YOU'VE tried the rest, 
now go with the best. UNICORN ELEC­
TRONICS where our valued customers 
ALWAYS come first. CABLE CON­
VERTERS AND ACCESSORIES. We 
will beat all competitors prices GUAR­
ANTEED. All UNITS in STOCK FOR 
IMMEDIATE SHIPMENT. FREE batter­
ies and coax cable. FREE bullet protec­
tion with every unit purchased. FREE 
shipping with a $500 purchase or more. 
NO COD charges. ALL products come 
with a 1 year warranty and a 30 day 
money back guarantee. Please give us 
a call TOLL FREE 1-888-738-8181 
9am to 6:30pm EST. VISA, M/CARD, 
DISCOVER, COD. UNICORN Electron­
ics does not advocate unauthorized use 
or theft of cable services. 

TUNERS TOCOM 5503 tested $4.75 
ea., bargain, 10 lot min. Call 706-398-
2100. 

TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-398-
2100. 

FREE CABLE DESCRAMBLER 
PLANSI For details write: Sierra Pub­
lishing, 909 E. Yorba Linda Blvd., Suite 
H-181, Dept. NVB, Placentia, CA 92870. 

WE PROGRAM 16Cs, 68HCs, 16V8, 
22V10, 2764 EEPROMs for your elec­
tronic needs. 30 days money back guar­
antee. KCS 1-800-879-8820. 

HACKERS GOLD CD-ROMs. Two vol­
umes. The most complete underground 
collection of hackers files ever assem­
bled. 550+ megabytes on each! Pub­
lished: February 1998. Either CD-ROM 
$34.95. Both $49.95. 520-726-2833. 
TELECODE, PO Box 6426-NV, Yuma, 
AZ 85366-6426. http://www.hackerscat 
alog.com/hackgold.htm 

DESCRAMBLER PLANS, schematics, 
instructions, illustrations, PCB patterns, 
parts list, parts layout, easy-to-build, 
complete construction manual: UNIVER­
SAL BASEBAND plan $20; DIGITAL 
RF Jerrold compatible plan $20; SUPER 

· TRIMODE Jerrold compatible plan $20; 
PI03+ DIGIT AL pan plan $35; OAK 
SIGMA 3D emulator station plan $25. 
Money orders or cash only, catalog $3 
(free with order). Ponderosa Company, 
7645 North Union Boulevard Suite 501, 
Colorado Springs, CO 80920. 

WANTED: GENUINE RAW UNMODI­
FIED CABLE TV CONVERTERS. TOP 
CASH PAID. CALL 1-800-538-CABLE. 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

PC BOARDS REPAIRED. Prices start 
at $5. Minimum 25 of one type. Network 
Sales, 616-683-0500. 

CABLE TV CONVERTERS: LOWEST 
PRICES AROUND. 30 DAY MONEY 
BACK GUARANTEE. DEALERS WEL­
COME. 1-800-538-CABLE. 

ZENITH ST-1000 complete as-is $50, 
ST16XX 99 ch refurbished $95. 702-
270-4341 . 

WANTED: RAW & unmodified cable 
converters. Please call 1-800-370-
0801. 

TRIVISIONS CHEAP. The TRI 550 new 
basic 500MHz converters, with new 
remote $38 plus shipping. Each in 100 
lot. Call 706-398-2100. 

SONY PLA YSTATION mod chips allow 
you to play CDR backups & imports. 
$50 ea. Quantity discounts. 1-800-663-
8530. 

CABLE BOX COVERS TOCOM 5503, 
good condition $3.75 ea. 20 lot min. 
Call 706-398-2100. 

EVERYTHING YOU need for CABLE 
and more. Parts & accessories. Best 
prices & quantity discount. WE DON'T 
SELL BOXES. 1-800-MODULE-O. 

SCIENTIFIC ATLANTAN, unmodified, 
original 8570s field pulls $75 ea., 10 lot 
min. Call 706-398-2100. 

152800 110-160 Dec97-May98 
CABLE CONVERTERS, remotes, etc., 
free flyer. Jake 1-800-879-9657. 

ENHANcEo IDE AND ULTRA OMA DRlvEs 
1.08 Gig Western Digital, 10 ms access 
1.75 Gig Seagate. 12.5 ms access 
2. 14 Gig Seagate, 12 ms access 
2. 14 Gig Western Oipital, 10 ms access 
2.14 Gig Quantum Fireball Ultra OMA, 9 ms 
2.55 Gig Maxtor Oiamondmax, 9 ms access 
3.1 Gig Western Oi9ital. 11 ms access 
3.2 Gig Quantum Fireball Ultra OMA, 9 ms 
4.0 Gig Western Digital, 10 ms access 
4.3 Gig Seagate Ultra OMA, 12 ms 
4.3 Gig Quantum Fireball Ultra OMA, 9 ms 
5.0 Gig Micropolis Mustan8, 9 ms access 
5.1 Gig Western Digital, 1 ms Ultra OMA 
6.4 Gig Quantum Fireball, Ultra OMA, 9 ms 
6.4 Gig Seagate Medalist Pro, Ultra DMA, 9 ms 
6.4 Gig Western Digital, 10 ms Ultra OMA 
8.4 Gig Quantum Fireball, Ultra DMA, 9 ms 

SCSl2 DRIVES 

$ 14.99 
$ 24.99 
$ 29.99 
$ 39.99 
$ 79.99 
$119.99 
$ 49.99 
$179.b9 
$ 49.99 
$ 59.99 
$ 69.99 
$ 69.99 
$249.99 
$ 89.99 
$ 69.99 
$ 79.99 
$ 79.99 
$349.99 

$109.99 
$124.99 
$129.99 
$139.99 
$149.99 
$159.99 
$189.99 
$189.99 
$199.99 
$199.99 
$219.99 
$219.99 
$219.99 
$279.99 
$279.99 
$279.99 
$349.99 

2.1 GB Quantum Fireball Ultra SCSI, 9 ms $ 229.99 
2.1 GB Quantum Atlas Ultra Wide, 9 ms $ 249.99 
3.2 GB Quantum Fireball Ultra SCSI, 9 ms $ 269.99 
4.3 GB Quantum Fireball Ultra SCSI, 9 ms $ 299.99 
4.5 GB Micropolis Tomahawk Ultra 8 ms $ 349.99 
4.5GB Seagate Hawk Ultr11Ultra Wide 7200RPM $3491$379 
4.5 GB Seagate Barracuda UltralUltra Wide, 7.9 ms$5291$579 
6.4 GB Quantum Fireball Ultra SCSI. 9 ms $ 389.99 
8.7 GB Micropolis Tomahawk Ultra SCSl2, 8 ms$469.99 
9.1 GB Micropolis Tomahawk UW SCSl2 $499.99 
9.1 Gig Seagate Barracuda Ultra Wide 7.9 ms $ 729.99 
9.1 Gig IBM Deskstar Ultra Wide 7 ms $ 749.99 
9.1 Gig Seagate Cheetah UltralUltra Wide $9491$1029 
23.2 Gig Seagate Elite UltralUltra Wide $2199.99 

Trident P with 2M DRAM I AGP with 4M $39 1$79 
Oiarmnd Stealth 3D, 2Ml4M DRAM PCI $69/$89 
ATI Video Xpression 2M PCI $49 
Oiarmnd Monster 30 II· 3DFX VooDoo Ctipset Add·On $ 249 
Matrox Mystique 22D PCI with 4M RAM $119 
Matrox Millenium II PCllAGP 4MIBM WRAM $179/$249 
Matrox Millenium II Rainbow RunnerlTV Tuner $199/$99 
ATI Xpert@WorklXpert@Play AGP 4M (BM +$501$179/$199 
Di1mond Viper 330 Pro AGP with 4M RAM $179 
ATI All in Wonder Pro PCl/AGP 4M/BM $239/$299 
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BRI6AB ELECTRONICS CREDIT CARD DISCOUNT 
$ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 15°.4 7-9 ALICE ST. - BINGHAMTON, NY 13904 

PHONE: 
FAX: 
E-MAIL: 

(607) 723-3111 
(607) 723-5202 
BRIGAR2@aol.com 

To celebrate our 40th year in $250.00 - $499.99 LESS 20°.4 
business We have increased our $500.00 - $999.99 LESS 25°.4 
crectit card discount - the more $1000.00 AND UP LESS 30°.4 

you buy, the mo'~':. ' ~ou SAVE Ill /Ifill I I I•\ :~!:.!! 
~=~,~~:=s~!f.~:~!rigar2/brigar.html ~ '-~'*'''-~,,~,,~:::~~~~'-~'~~'~'~~~'''~,;~::~::::·=::===· 
~~WOfM@~ •O~fQ>lVJ§'f~\? •§<b~@(Q)I!.§ ·~@®®\?Om -~~IP~~o~~Mii@~ •<b@~§lVJ~~~ 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

WELDEX 1/3" CCD BOARD CAMERAS High Q Video Capture Card 
r.fg: Hauppauge com putarworks 

SEND FOR FREE 
CATALOGUE 

$30.00 MIN ORDER 

teHt63123 
m11sklng blpe 
1" x 80 y•ds 
tJRIOAR 
SAU 
PRICI! ••• 
$1.00 

3.6" 1.44MB FLOPPY DRIVE 
NEWTRONICS CO. # D359T5 

PART# WDPR-2000 
B & W PINHOLE LENS WITH AUDIO 
•Ultra compact 30mm x 30mm (APPROX 1") 
•High performance & picture quality of a full 
featured camera on a compact lightweight board.: 
•Audio feature (Mic is built on the board) 

Card reqlires a 16 ljt eJCpBnsion slot Capbses 
Video In .avl format at llllrlous frame rates & 
size. FramelJ'abersaves pictinslnthe 
folowingformat(.Jpg) (.bmp) HlghQcard 
will work with bolh NTSC & PAL Video delllces. 
High a card will hande up to two Video Input 
delllces & audo lnpU: devices. Comes 

5 VDC - WHITE FACE PLATE 
FOR USE WITH IBM & IBM 
Compatible computers. HIGH 
Density. tJRAND Nl!W ••• $18.85 

•0.03 Lux minimum illumination 
•430 lines resolution 
•8-12 volts DC (9vdc standard) 
Credit card discount not applicable to this item 
BR/GAR SPECIAL 
••••• $98.96 

co1r4liete with software. 
Price .... $99.9' 

PANELITE - LIGHTED PUSHBUTTON SWITCH 
SIZE: 1-3/B'H x0.8S DIA. SOLDER/QUICK CONN. 
TERMINALS. SPOT - N/O, N/C BRIGHT FULL 
SURFACE ILLUMINATION. Opp. force: 7 ONCE 
complete with hardware 
BRIGAR SALE - YOUR CHOICE ..... $1.60 EA. 

PART# COLOR DESCRIPTION . . ... 
LB-16WK12-FJ Green ON/OFF 3A 125 VAC 3A 2SOVAc 
LB-15WK12-GJ BLUE MOM. 0.4VA MAX 28V MAX 
LB-15WK12-EJ YELLOW MOM. D.4VA MAX 28V MAX 

1".ld~~ 
Nidec BETA VHlghVoh.me FAN#TAtlOODC 
Model #A3426~ 
•VOLTAGE: 12VDC •2.0MP 11200cfm 
•24watt llVOLTAGERANGE6-14VDC 
•BALL BEARING• Sound lewl: 55.8 dBA 
llAJum in um housed - • 5 blade phenolic 
Impeller. •UL & Csa ApproW!d. 

ROBBINS & MYERS MOTOR 
tKP-F330 •Volt: 220 v•c 
•Amps .60 •Hz 60 •RPM 1160 
•HP 1120 •PH 1 •Duty: Int. 

llSize: 6-3/4" Diam. x 2"thick 
Brand new factory packed 
1st price ... $56.95 
BRIGAR 
PRICE 
$14.9' 

4' wire leads Weight 3-1/2 lbs 
Size: 4-1/2'H x 4'Dia. 
Shaft Dim. 3/4'L x 5/16'Dia Flatted. 
Recµres 4-440\/ac cap not induded. 
PRICE •••• $8.96 

. '~ 

PICO M600 AUDIO & VIDEO MODULATOR 
•FEATURES: SAW filtered •IF Modulation •Encoder compatibility, using an 
external if loop4hru, to accommodate pay-per view or scrambled signals •excellent 
audio & video linearity - •ul listed •High output: 60 dBmv •Separate 4.5 MHz input 

. for stereo encoder operation •Output capability to 560 MHZ 
RF: Video: 
-otiputchamels2.00, IRC, HRC •Input level: 1 Vp-pl)linfor 
and FCC Oocket21006 all'sels 87.5% mod!Jation. 
~Level: 60dBmV +-2dB •lnpU: Type: Clamped video, 
(chamels 2-36) negative sync 
.SO dBmV +-2dB (channels 37 -60) Ol/isual C/N: 60 dB@4 MHz BW 
-OutpU:Aqustment Range: 15dB -Freq. response: +-.5dB (30 Hz) 
.Spuious Oiiput 60dB Below Video 
carrier (@AN carrier ratio - 15dB) 
oFreguency stal:iity +.O KHz 
-AudioMdeo Ratio: -7 dB to -25 dB 
.Composi11!1 IF o\.tpJt 35 dBmV noninal 

General: 
AC power: 108to125VAC, 60Hz 
Fuse: .25 amp 
MocUar construction allows the lrit 
to be recomg1nd to ariy outpi.t: 
channel 17,f cµilifted senAce center. 
m<>O.Jator Is desilJll!d for aqacent 
channel headend use. Reek mouitable 
lrit. Size: 17"Lx19"wx4-112'h 

Audio: 
•lnpi.t imped. 5k ohms 
Ll1baianced. 
•lr1XJtlevel: 0.5 Vp-pfor25 
KHz peak del.iation 
oPre-emphasts: 75 msec 
&Wtchable for BTSC stereo 
•ftalness: +-1.5dB (50Hzto15KHz) 
4.5Mhz BTSC inpi.tlevel: 10mVto 
1\.tms 
.SUbcarrierfreq. 4.5 MHz (+-2KHz) 

PRICE .... $226.00 
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eao• KEYLOCK SWITCH 
PART 161-371.0.D. 
3 position (ON-OFF-ON) 
&Amp 260V•c 
&Amp 76Vdc 
0.6 Amp 260 Vdc 
Mount in 518" hole - plastic housed -
GP qlick com or solder terminals. 
Comes with 2 keys - Depth behind 
panel 1-1 /Z' - Hi~t above 
panel 1/Z' 
PRICE ••• 
$4.96 

JOHNSON 127120 
6-12VDC Toy/Hobby Motor 
Miniature - Reversible De 
motor. 6vdc @ 6000 RPM 
12 Vdc @ 12,000 RPM 
Size: 1-1/4"L x 1·w x 13/16" 
Shaft: 3/4"L x 1/16'Dia. 
Price •.•••• 60~ ea. 

10 For $4.00 

2 x 16 SMART LCD DISPLAY GOLDSTAR 
MODEL #LC16208 -Character: 16 -Line: 2 •Power 
requirement: 5'Jdc@3mA •Window size: 5/8" x2-1/2"L-2 
goldstar drivers: #GM9120 - Display cornea mounted on a 3-
3/4" x 4-1/4" circuit boardv..ith 16 mini push button sv..itches 
and 3 rectangular LEO'S. (Comes complete IMth schemat­
ics , 68hc11 program and initialization steps) 
SALE •... $12.95 

otSPLAYS COMES 
COMPLETE WITH 
3.5" otSKETTE. 
FILES CONTAIN 
68HC11 PROGRAM, 
LIST OF COMMANDS 
1ctvnatlc1 & 
lnKlallzatlon steps . 

1 MEG 30 PIN SIMM MEMORY MODULE 

Write In 88 on Reader Service Card. 

II HOWARD ENTERPRISES 

TELECAMERA tHA4700 COLOR CCD CAMERA 
with built in Microphone 

CAMERA COMES COMPLETE WITH POWER 
ADAPTOR - VIDEO CABLE - SWIVAL BASE 
camera uses a 1/3' CCD advanced imager, automatic gain 
control, electroric auto iris, fixed focus glass lens, end 
attractive endosll'e - designed for videocornrencing. Real 
time capal:iity. composite signal oulpl.tfor standard 
Interface to : TV monitors,VCRs,use IM1h IAdeo 
networlcs,fnlme IJ'abber compalil:iity etc .... 
•Sc.nnlng system: ntsc (525 vert lines 300 fps) 
•sync system: internal sync only 
•Resolution: Horizontal TV lines 330 
•Malx lllumlHtlon: 10 lux •NTSC Comp•t.ble 
•Foc•I dist.nee: 600mm fixed 
•V'Kleo SIN R•tlo: 46dB 
•IRIS System: Electronic auto iris 
•CCD imllglng: 532h x SOOv 270k pixels 
•Video output: composite video 
•RHr connections: Audio & video RCA jack, AC 
adaptor jack 
•Size: 68.Smm(w) x 43mm(H) x 122mm(D) 
BRAND NEW FACTORY BOXED •••••• $189.85 

MEIUUMAK ~GNETICS CORP. 
ISOLt\.TION TBA.NSFOBMEB 

SIZE: 14-3/4'L x 6"W x 12"H 
WEIGHT: 135 LBS. Hipotted - ul appr. 

PART# T86E-222 
TRANSFORMER, 8 KVA PRICE ... ~.88 
480V 3-PHASE INPUT $225.00 
OUTPUT: 'lUJV 3 PHASE, 1a>V Single phase 

PART# T86E-221 
TRANSFORMER, 8KVA PRICE ••• ~ 
'2!Y3V 3 PHASE INPUT $215.00 
OUTPUT: '2!Y3V 3 PHASE, 120V Single phase 



I CABLE TV cont. 

PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
BONUSES. TOLL FREE 1-888-588-
3715. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642-
0325. 

B & M FOR your CABLE needs, we 
carry accessories and parts only for 
most makes and models. For informa· 
tion, please call 626-443-6510. 

SIGMA ONE, 3D, 2000, and 2001 
unmodified cable boxes avail. $125+ 
808·949-5410. No descrambler sales! 

TELEPHONE/FAX 

EXTENSION PHONE LOCKOUTS. Pre­
vent trashed downloads and FAX blast­
ing. Easily installed with screwdriver. 99 
cents each plus $6.50 per order. Docs 
included. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ. 85552. 520-428-
4073. VISA/MC. synerget ics@tinaja 
.com 

PHONE SYSTEMS WANTEDlll 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. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 

CALLER-ID PHONELINE simulator. 
Test/demonstrate telephone devices 
without phoneline! Six direct dial exten­
sions, Caller-ID, distinctive ringing. 
Authentic dial tone, busy signals, 20Hz 
ringing. "Party-Line" kit includes PCB, all 
components, microprocessor, documen­
tation, $199.95. Custom enclosure 
$32.95. Fully assembled $425. Shipping 
$8. Checks, credit cards. Digital Prod­
ucts Company, 134 Windstar Circle, Fol­
som, CA 95630. 916·985-7219, Fax 
916-985-8460, E-Mail : digprod@aol 
.com Web site: www.digital 
productsco.com 

WHATlll YOU don't have TELECODE's 
NEW 1998 "HACKER CATALOG," yet! 
125+ items. Call 520-726-2833. Surf 
online at: http://www.hackerscatalog 
.com 

MYSTERIES OF PROGRAMMING 
MOTOROLA CELLULAR PHONES! 
(CURRENT MODELS) IDEAL 120-
PAGE TRAINING MANUAL for cell 
phone users & dealers. Contains exten­
sive information-schematic diagrams, 
data port & cable hook-ups. Sorry no 
software. $39.95 PP/PMO. LESS 
BUSTERS ELECTRONICS, 2039 CIVIC 
CENTER DR. #176, N. LAS VEGAS, 
NV 89030. Mail order only 702-642-
0325. 

TELEPHONE CATALOG of Panasonic, 
SWB, lntertel and more, including alarm 
systems, parts, and all phone acces­
sories. Free catalog by voice or fax: 
732-840·1390 or www.heselectronics 
.com Get the full 44 page version by 
sending $2 to HES Electronics, POB 
183, Brick, NJ 08723. Mention this ad 
and get a $10 certificate! 

BEEPER, TWO-WAY radio repairs, 
modifications, duplications, all models, 
test equipment. Call TJ 718-341-1849, 
Fax 718-978-4616. 

CELLULAR PHONE EXTENSIONS. 
Two cellular phones on one number, no 
extra monthly charges. 601-843-1044. 
E-Mail: tm1044@intop.net 

CELLULAR EXTENSIONS $60 plus 
shipping. Motorola loader phones $200. 
Loader phone kits $100. Call Stuart at 
228-831-8708 after 5:30 pm. CST or E­
Mail ccomco@aol.com 

BLUE BOOK PHONE REPAIR. 1000 
models answering machines, cordless, 
wired, $25. KEN's, 2825 Lake, Kalama­
zoo, Ml 49001 616-345-4609. 

COMPONENTS 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Auto­
graphed copies of the seventeenth(!) 
classic printing $28.50. SYNERGETICS 
PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 
818-718-1165, FAX 818-341-5506. 

• LASER WINDOW BOUNCE SCIENCE PROJECTS '/:::Jr:llffgf,~f 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

c=::=CD=====-
AMAZING! 2¢ ALL DIODES: 1N4148, 
1 N4001, 1 N4004, 1 N4007 (1,000 
pcs./package). Also in stock for 7¢: 
1 N5401, 1 N5404, 1 N5408 (200 
pcs./package). Schottky diodes for 10¢: 
1N5817, 1N5818, 1N5819 (200 
pcsJpackage). Brand new parts. Add $5 
freight. Gateway Products Corporation, 
PO Box 936397, Margate, FL 33093, 
954-974-6864, Fax: 954-974-6818 . 
VISA/MC. Free Catalog. 

Remarkable concept allows user to hear sounds within a 
premise over a beam of laser light reflected from a 
window or similar surface. Experimental device provld Supers.mmv. U#ra clear 
hours of Interesting and educ ational use. Utilizes a vlslbl .,~::"""~~~ JMlle+ Vole• Trammltt•r 
red laser that simplifies alignment and discourages , r Ma.+ Telephone wnsmltler 
Illegal use. Usable range wlll vary-expect about 20 to 50 ~ ...._ ~""-=:::- • 
metters i Optrtlohnal lens wlll lnc;rease range 200t~o 400 ~· ~=-- "-.., -- _ 
me ers. Fu er range requires expensive op 1cs. WM LOW,...._ 4 rracklng/Homlng Beacon :::J::.:····. 
Requires a sturdy video tripod (not Incl.) Caution-check ~..:=,:-.- 'B••plng rronamllt•r· 
local law In your state If planning to use for a ccessing · 5- .,,..»an_•_mllt,_•-,R--.o_roadc_ a_m ___ . ... .. ...... 
oral communication. REQUIRES OPTICAL ALIGNMENT .. --- VldeoorAuc11oou1puta 

6 Shor1 =TV/FM Dllfupler ... 
LWB5 Plans ............ $20.~0 LWBSK KIT/PLANS .. .... .... .......... .. .... $749.50 _ NEAT-.N 11D1,_11on,1o,c1v1 .. d ,, 

LWBSO Ready to Use With Selected Laser Polnter ....................... $249.50 ~ · All 6 A bove Kits Plus FREE Info Data Pack on 
HELPFUL HINTS Bwldmg and Tuning Wlfeless Devices 

LWB70 Above With High Performance Laser Gun Sight, Long Range •="'..=.,~ 
Extender Lens and Cushioned Headsets .... .. .. .................. $299.50 ····· Ml'1WIOP1M1111•1n 

COMBOX Parts and Plans for above!..$59.50 
COMBOP Plans for all the above!.. ...... $ 10.00 

4 to 7x brighter 650-630 nm Rodiation 

Al.I. MEW. CONSTllUCllON 

3 Ml FM BROADCAST 
TELEPHONE TRANSMITTER 

GRAVITY GENERATOR 

~~~ ) With ~bock That 
Con lncluai Hypnotic as 
Wall as ALPHA .1181alced 
Stahls of the Mind. Place 
Subjects " Under" Your 
Contnll. Enhances Hidden 
=~IC Ability In~ 

MIND Plans .. .. .. .. ... ............... $ 15.00 
MIND2KKlt and Plans ........ $49.50 
MIND20 Assembled ..... .. .... $89.50 

AmNTION! ! RAILGUN EXPERIMENTERS 

Shock Waves Energy 
Handheld ond Battery Operate WAllPING ,l1YIWION, P1A5MA PROPUlSION, 1A111CE SNAPPING, EMP etc 
~~~~,L i!~~!,~i!!!!~S!._~ 
Pf>P1 Plans ........ .. .............. $8.00 • Lossless Energy Charging 

-a.f'M-. _,...,._ PPPlKKlt/Plans .. .. .......... $49.50 • PrognlmmableVoltageto 2 KV . 
l'nljoct. Only---llUood PPPlOReadytoUse ...... $79.50 andEnergyContrvlto3 KJ ·· 
VWPM7KKlt/Plans ........... $39.50 ------------- • T~gerad SparkSWlh:h (lKJ] • 
BEEPlKBeeperAJertKlf .. $19.95 AmNT/ON! ~~ • Umversol12VDCor115VAC • ...:::...-=.~ ·p. 
HIGH POWER STU"'GU"'S Battrtl'ow9NdMln1s1zec1 \fi • 7.5 x 7.5 x 7" lightweight HOTSHOT ....... ....... 

f"ll f"ll Mocl"'8s for .....,n:h In: , HEP3 Plans High Energy Pulser/lgnltor ........................ .... .. ........ .. .... $15.00 
STUN 100 1 OOKV StunGun ... $29.50 HOVERCRAFT, ION GUNS HEP3K Kit/Plans (Minus Energy storage) .. .................. .. ........ .. ...... $199.50 
STUN200 200KV StunGun .. . $49.50 FORCE F1aos. SHOCKERS aft: HEP30 Assembled (Minus Energy storage) .. .. .... .. .... .. ........ .. ........ $299.50 
STUN300 300KV stunGun ... $69.50 MINIMAX4 4KV@10ma ......... $ 19.50 HEPCAP 800 Joules Energy storage .................... .... .. .................. . $199.50 

INFORMATION 
UNLIMITED DEPT NV 1098 
BOX 716 AMHERST, N.H. 03031 

24 Hr Toll FREE "Orders Only" Line 1-800-221-1705 
Fax Your Order to 1-603-672-5406 
9 to 5 pm EST Information Line 1-603-673-4730 
See Our Web Site at http://www.amazingl.com 

Write In 134 on Reader Service Card. 

We Accept MC, VISA1 Cash, MO. 
Checks. />teasa add ~5.00 
Shipping. COD Otders Add 
Additional $4.75. 
FREE CATALOG ON REQUESTll 
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I 

SIX-MONTH GUARANTEE 
(30-DAV MONEY BACK) 

or 

For orders only: 1-800-742-2567 
H0URS: MON.-FRI. 8-6 CST• SAT. 10-2 CST 

' 

Greenleaf Electronics • P.O. Box 538 • Bensenville, IL 60106 
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REFILL INKS FOR INKJET PRINTERS 
Reftll your old cartridge and save. All reftll kits come with instructions and 
needed materials for re/ti/Ing Inkjet cartridges. Success guaranteed. 
Available for the following: 

CANON BC-01, BC-02 CANON BJlOe, APPLE STYLEWRITER, BJ-200 
Single, Black, $8.00. CANON BJC-600 (BC-201) Single Black or Single 
Colors (3 refills) $8.00. CANON BJ-130/300/330 & IBM Exec Jet (Cart 
•BJI-481 & BJl-642) Black- 3-bottle kit $22.00. CANON BJC-210/240 
(BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON 
BJC4000 and Apple Stylewrlter 2400 Black 3-bottle kit (3 refills BC-20, 9 

refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and 
Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 refills each color for BCJ-11 
$24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. CANON BJC-
800/820/880 3-bottle trl-color kit (Cart #BJJ-643CMY) $24.00. EPSON SlYWS COLOR PR1N1ER 
- (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each color $24.00. 
EPSON SlYWS COLOR 0- (5020047) Triple Black $19.00 (5020049). Tri-color (2 refills each color) 
$24.00. EPSON SlYWS COLOR 400, 500, & 600 (5020093) Triple black (7 refills total) $19.00; 
EPSON SlYWS COLOR 200, 500 (5020097) Tri-color 3 refills each color $24.00. EPSON SlY­
WS COLOR 400, 600, 800, 1520 Tri-color (5020089) 3 refills each color $24.00. EPSON S1Y­
WS 800/1000 (5020025) 3-refill kit, black, $19.00. HP DESK.JET 500/550/560 (51608A, 
51633A, 51626A) Black single refills $8.00. HP DESK.JET 500/550/560. Black 3-bottle kit $19.00. 
HP DESK.JET 500C/550C/560C • Tri-color kit (5 refills each color) $24.00. HP DESK.JET 1200C, 
DESIGNJET 650 (Cart #HP 51640B) Black Three pack (3 refills) $19.00. HP DESK.JET 
1200C/1600C, DESIGNJET 650 (Cart •HP 51640 C,M,Y). Tri-color kit (one refill each color) 
$24.00. HP DESK.JET 600/660 (HP 51629A) Black three pack $19.00. HP DESK.JET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESK.JET 855C/1600C (HP 
51645A) Black three pack $19.00. HP DESK.JET 855C (HP 51641A) Tri-color kit (2 refills each color) 
$24.00. HP PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and 
PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3-
ref!U kit $19.00. HP PAINTJET XL300 Tri-color kit (1 ref!U each color) HP 51639C,M,Y $24.00. HP 
1HINKJET, QUIETJET, KODAK DICONIX 150 (51604A or 92261A) black 5 refills $9.00. 
IBMflexmuk/Execjet/4076 (1380620) black 3-refill kit $19.00. IBM/Lexmark ExecJet DC, 
WlnWrlter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP AND FD1. SYSTEM - Permits 
refilling HP 51626A (black for HP 500-serles) and HP 51629A (black for HP 600-serles) cartridges with­
out making a hole In the cartridge. Consists of spe::ial cartridge holder, syringe, plastic tubing, and dlre::­
tions. STAR1ER KIT - with Ink for 3 refills $28.00. EXTRA INK FOR SNAP & FD1. SYSTEM (black 
only) 4-oz. bottle $18.00; S-Oz. bottle $34.00. Spe::ify whether for HP 51626A or HP 51629A. 

~ ~ HARD-TO-GET PRINTER RIBBONS 
GOrllla Banana, Conunodore 1525 $8.00; Adam Coleco $12.00; 11-850/855 $6.00; Centronlcs 700 Zip Pack 
$5.00; C. ltoh Prowrtter Jr., Rlteman C+ IF+ $6.00; Rlteman Inforunner $8.00; Cormnodore MJ>S.801 $5.00; 
MPS 803 $5.00; Decwrtter U\30/36 $4.00; Apple Scribe $4.00; Mannlsman TaUy Spirit 80, Corrunodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Prlntronlx P-1013 $11.00; Star SJ144 color 3-pack $29.00. 

ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 

Over 300 different ribbons In stock. All ribbons new, not re-Inked. Fully guaranteed. 
Order directly or send SASE for complete list. 

Add $4.00 per order shipping. California residents add 7. 75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 

H.T. ORR Computer Supplies 
249 Juanita Way, Placentia, CA 92870-2216 

714-528-9822 • 800-377-2023 • FAX 714-993-6216 
. r;-1 http://www.extremeplay.com/occomp/orr.htm [[I 

Write In 56 on Reader Service Card. 

EZ-EP DEVICE PROGRAMMER- $169.95 
Check Webll - www.m2/.com 

Fast - Programs 27C01 O in 23 seconds 

Portable - Connects to PC Parallel Port 

Versatile - Programs 2716-080 plus EE 
and flash (28F, 29C) to 32 pins 

Inexpensive - Best for less than $200 

• Correct implementation of 
manufacturer algorithms for fast, 
reliable programming. 

• Easy to use menu based software 
has binary editor, read, verify, copy, 
etc. Free updates via bbs or web. 

• Full over current detection on all 
power supplies protects against 
bad chips and reverse insertion. 

• Broad support for additional devices 
using adapters listed below. 

Available Adapters 
EP-PIC (16C5x,61,62x, 71 ,84)$49.95 
EP·PIC64 (16C62-5,72-4) $39.95 
EP-PIC12 (12C50x) $39.95 
EP-PIC17 (17C4x) $49.95 
EP-51 (8751,C51) $39.95 
EP-11E (68HC11 E/A) $59.95 
EP-110 (68HC71103} $39.95 
EP-16 (16blt EPROMS) $49.95 
EP·Z8 (Z88E02,3,4,6,7,8) $39.95 
EP-SEE2 (93x,24x,25x,85x) $39.95 
EP-750 (87C750, 1,2) $59.95 
EP-PEEL (ICT22v10, 18v8) $59.95 
EP-1051 (89C1051 ,2051) $39.95 
EP·PLCC (PLCC EPROMs) $49.95 
EP-SOIC (SOIC EPROMs) $49.95 
EP-TSOP (TSOP EPROMs) $59.95 

Many other Adapters Available 

M2L Electronics 
310/837-7818 

Fax/BBS: 3101841-6050 
3526 Jasmine #4; 

Los Angeles, CA 90034 
CA orders please add 8.25% 

sales tax. 

http://www.m21.com 

Write In 172 on Reader Service Card. 

I COMPONENTS cont. . j 
ELECTRONIC COMPONENTS and kits. 
Catalog $1. Dan's Small Parts and Kits, 
Box 3634, Missoula, MT 59806. Web: 
http://www.fix.net/dans.html 

AMAZING! 35¢ ALL TOGGLE 
SWITCHES. Brand new. Rated 
6A/125V. Hardware included. 1/4" panel 
hole SPOT on-on, SPOT on-off-on, 
DPDT on-on, DPDT on-off-on. Minimum 
100 pcs., no mixing. Add $5 freight. 
Gateway Products Corporation, PO Box 
936397, Margate, FL 33093, 954-974-
6864, Fax: 954-974-6818, VISA/MC. 
Free catalog. 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. Mes­
sage: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

RF TRANSISTORS, tubes, electrolytics. 
2SC2879, 2SC2290, 2SC1969, 
2SC2166, MRF454, 2SC1307. 
2SC2029, 2SB754, 2SC2312, 
TA7222AP, 4CX250B, 572B, 12D6Q, 
6JS6C, 3-500 graphite, trimmers, resis­
tors. Westgate 1-800-213-4563. 

AMAZING! 4¢ ALL ELECTROL YTICS: 
1 uF/50V, 2.2uF/50V, 3.3uF/50V, 
4.7uF/50V, 10uF/25V, 22uF/25V, 
33uF/25V, 47uF/25V. Also in stock: 
100uF/25V 5¢, 220uF/25V 7¢, 
330uF/25V 9¢, 470uF/25V 10¢. Brand 
new parts. Minimum 1,000 pcs. per 
package, no mixing. Add $5 freight. 
Gateway Products Corporation, PO Box 
936397, Margate, FL 33093, 954-974-
6864, Fax: 954-974-6818. VISA/MC. 
Free Catalog. 

MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS· 
TRIES 818-769-1002, FAX 818-769· 
1084. 

Call Us To 
Sat/sty All Of Your Ca/JIB 

E11ulpmsnt Needs/ 

Honey, I 
shrunk the 

COMPUTER! 
WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, 
EPROMs, PALS, LEDs, CIRCUIT 
BOARDS, DIODES, AND TRANSIS­
TORS. CALL ACTIVE MICRO, 562· 
494-4851 OR FAX 562-494-4913. 
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WE CARRYALL 
THE MAJOR 

BRANO NAMES! 
30 DAY MONEY BACK 

GUARANTEE! 

Write In 95 on Reader Service Card. 

PicStics are like BASIC 
Stamps® on steroids. 
They have more speed, 
more parallel 1/0, more 
code and data space, and 
more neat features like a 
real-time clock, 12-bit 
ADC, and 12-bit DAC. 

. 
www.m1cr 

~ 
4 Park St. • Vernon, CT 06066 

FLASH MEMORY AMD 29F010-120JI 
PLCC, $2; Atmel 29C020-12 PLCC, 
$3.25; AMD 29F040-90JI PLCC, $4.50; 
27C512-15 DIP, $1.25; CCTV cameras 
starting at $80; 1 OBASE-T Ethernet 
Xcvr, $15. Pictures, information and 
more items available on web site: 
www.7shades.com/memory Scott at 
310-325-8456. 

RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 
760-7 4 7-3343. Palomar@compuserve 
.com 



Build Quick Henry to 
asure Inductance 

Build this simple adapter for use with your audio or RF sig­
nal generator and you can measure inductance values from 1 
microhenry to over 1 henry. It uses an internal or external 
analog microammeter, or an oscilloscope, as a peak or null 
indicator. 

(TO OPTIONAL 
EXTERNAL METER) Figure 1: Quick Henry Schematic M 

easuring the induc­
tance of a choke, 
transformer, intermedi­
ate frequency (IF) can, 
toroid, open-air, or any 

other coil is a relatively clumsy 
process for the home experimenter 
or small repair shop. Unless 
equipped with an inductance 
bridge, the measurement of induc­
tance is usually avoided because 
of the difficulty in making the mea­
surement. 

"'"' BP1 ~i--~r----~' _,_1 ---1>----------------1-
RF C1 

BP4 Furthermore, using a calcula­
tor or simple BASIC computer 
program, measurements can 
be calculated beyond these 
ranges. 

However using "Quick Henry" 
and two simple charts, anyone with 
an audio frequency (AF) generator 
can measure inductance quickly 
and easily from 1 millihenry (mH) to 
over 1 henry (H). With the use of a 
radio frequency (RF) generator, 
measurements can be made down 
to one microhenry (uH). 

Figure 2: Resonant Frequency 
vs. Inductance (Audio Range) 
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In addition, Quick Henry 
will allow you to determine the 
resona"nt frequency and 
sharpness of response ("Q") 
of audio and RF circuits from 
below 100 cycles per second 
(hertz , or Hz) to over 15 
megahertz (MHz) with reason­
able accuracy. The resonant 
frequency of unmarked IF 
transformers can be easily 
identified, and you can deter­
mine the inductance of 

Figure 3: Resonant 
Frequency vs. Inductance 

(RF Range) 
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unmarked filter chokes, slug-tuned coils, RF 
chokes, etc. You can design, test, and trim air­
wound coils and audio band pass circuits to your 
requirements. 

or C5), which is placed in parallel with the 
unknown inductor. 

The audio input frequency is varied and, as 
the resonant frequency of the parallel combination 
of the unknown L and the selected C is 

sure external resonant circuits, or to ''trim" an 
inductor with exactly the value of capacitance 
needed for resonance at a desired frequency. 

' Figure 4: Calculating Q with Quick Henry approached, the voltage across BP4-BP5 increas­
es sharply. At its resonant frequency, the parallel 

Resistor R1 and capacitor C1 are used to pre­
vent the signal generators from being loaded 
down by the L-C circuit, which has a very low 
impedance when not in resonance. Diode D1 must I 

fR = Resonant Frequency 
~=3dBDownH~hFreqooncy 
fl= 3 dB Down Low Frequency UNKNOWN 0 

SCOI'( 
KNOWN 

be a germanium diode, since it 
conducts with a much lower volt­
age loss than a more common sil­
icon signal diode. RF choke L 1 is 
needed to prevent the meter from 
acting as a short circuit to the L-C 
circuit at high-resonant frequen­
cies. 

Percent 
of 

Full Scale 

100 

70 

3dB Down 

____ J _____ _ 

9kHz 9.5kHz 10kHz 

fl fR 
Frequency 

Quick Henry's built-in meter indicator is 
optional , and may be omitted by the builder if a 
10,000 ohms/volt or better DC multimeter, 100 
microamp DC meter, or oscilloscope is available 
as an external indicator. The total cost of parts for 
Quick Henry is less than $10.00 if you use an 
external indicator. 

10 
Q = 10.5 - 9.5 

0= 10 

10.5kHz 11kHz 

L-C circuit offers its highest 
impedance to the incoming 
signal. This AC voltage across 
the unknown inductor is recti-

rNCOUCNCY INCQUWCY 
<>V H"' 
-c c 

Figure 5: Typical oscilloscope 
Lissajous set-up has known 

frequency applied to horizontal 
input, and unknown frequency 
to the vertical input. Set scope 

Construction 

for Horizontal Input. The author's with-meter unit 
was built over 30 years ago with 

o 00 ocm 
1:1 2:1 5:1 

1:10 3:5 5:6 

Figure 6: Lissajous figures using 
sinewaves. The ratios shown are verti­
cal frequency to horizontal frequency 
if the set-up is as shown in Figure 5. 

parts commonly available 
at that time. The exact 
enclosure and meter used 
then are no longer avail­
able, but are not critical. 
You may have an appro­
priate small metal or plas­
tic cabinet and sensitive 
meter in your junk box, or 
can retrieve them from 
some other equipment 
you don't need. 

In any case, construc­
tion of the unit requires no 
special techniques. Wiring 
is not critical, but don't 
make the leads longer 

fied by diode DI and passed on to the sensitive DC 
microammeter, Ml, and the RF-blocking choke, LI. 
When using an RF generator, the signal is con-

than necessary, and place 
SI, C2, C3, C4, and C5 near BP4 and BP5. If using 
a metal cabinet, be sure that all binding posts are 
insulated from the box; there shouldn't be any 

The unknown inductor is connected to the "?" binding posts, and a 
parallel capacitor selected. Quick Henry contains few parts, so it is very inexpensive to build. 

Circuit Description 

Figure 1 shows the schematic of Quick Henry. 
Assume an audio generator sinewave signal is 
connected to binding posts BP2 and BP3. The sig­
nal passes through isolation resistor R1 and then 
through the unknown inductance (L) connected 
across BP4 and BP5. Switch SI is used to select 
an appropriate value of capacitance (C2, C3, C4, 

60 April 1998/ Nuts & Volts Magazine 

nected to BP1 and BP2, and coupled to the reso­
nant circuit by isolation capacitor Cl. 

Once the resonant frequency of the L-C com­
bination is known, you can determine the approxi­
mate inductance using one of three methods 
described later: charts, formula, or computer pro­
gram. 

Capacitors C2 through C5 - selected by SI -
allow a broad range of L-C ratios and combina­
tions. The OPEN position of SI allows you to mea-

electrical connections to the box. 
The five-position switch used by the author is 

hard to find, but Radio Shack makes a two-pole 
six-position switch (see Parts List) that will work 
fine. You just use one pole and have an extra 
unused position. Or you can add another "range" 
by using a 1 mF non-polarized capacitor in the 
sixth position. 

The "black box" external-indicator version of 
Quick Henry, shown in the photos, is built into a 



Fuji slide box, designed to hold 36 35mm slides 
(usually found at photo-finishing stores by just 
asking). Or look through your old slides and you'll 
probably find some in these or similar thin plastic 
boxes that make easily cut cabinets for small elec­
tronic projects like this one. 

If you intend to use an available external mul­
timeter to detect the resonant condition instead of 
building the meter into Quick Henry, an analog 
meter is much preferred to a digital meter. You 
can observe the analog needle move up scale to 
a maximum much more easily than interpreting 
an updating and constantly-changing digital dis­
play. 

For an external indicator, bring out two wires 
and clip leads for connection to the external multi-

1£> ' 
.,, } ,' 

.,.,'~~ < 

Operation 

Most inductors with many turns of wire wound 
on a ferrite or iron core measure over 1 mH, and 
can be checked using an audio generator with 
Quick Henry. Typical air-wound coils are in the 
microhenry range, so use an RF generator. Never 
connect both generators to Quick Henry at the 
same time, as all sorts of spurious signals will 
result. 

Connect the generator "ground" lead to BP2, 
and the "hot" lead to either BPI (RF) or BP3 (AF). 
If you are using the external indicator version of 
Quick Henry, connect the clip leads to the external 
DC meter or oscilloscope, observing polarity. For 
more accurate frequency readings than your sig-

(especially when using an RF generator and mea­
suring in the low microhenry range) , but these can 
be ignored. Look for a relatively high response as 
your proper indication of resonance. 

If you don't find any significant response, try 
switching SI to the next higher value (.01 ), and 
sweep the frequencies again. When you do get a 
response, it will be quite definite, and might "pin" 
the meter (or scope display). Adjust the generator 
output for a comfortable peak reading. Most audio 
generators have enough output to deflect a sensi­
tive meter well beyond full scale, and RF genera­
tors will give at least one-half scale under most 
conditions. The best accuracy will be obtained 
with the highest value of C that gives a sharp peak 
meter reading, so re-adjust the position of SI, if 

10 REM * CALCULATE tNDUCTAN©'E * 
20 REM * F=RESONANT FREQUENCY WITH PARALLEL CAPACITOR '" 
30 REM * C=CAPACITOR IN PARALLEL WITH INDUCTOR * 
40 REM * L=INDUCTANCE 
100 INPUT"RESONANT FREQUENCY IN (1) KILOHERTZ OR {2) MEGAHERTZ";A 
110 INPUT"ENTEA RESONANT FREQUENCY";F 
120 IFA=1 THEN F=F/1000 
140 INPUT"ENTER CAPACITANCE IN MICROFARADS";C 
200 L=1f(C*(6.28*F)"2) 
205 IFA=1 THEN L=U1000 
210 PRINT"THE INDUCTANCE IS";L; 
220 IF A;::::1 THEN PRINT"MILLIHENRIES":END 
230 PRIMT"MICROHENRIES" 

LISTING 1: BASIC program to determine inductance when parallel 
capacitor and resonant frequency are known. 

The meter-less Quick Henry has few parts and can be built 
into a 35mm slide box for under $10.00. 

SOURCES&i111, 

r tocal Radio Shack store 

The unknown inductor is connected to the"?" binding posts 
and a parallel capacitor is selected with the switch. 

meter. These points are marked on the schematic 
as A and B. Be sure to use red (positive) and black 
(negative) clips to indicate proper polarity for 
external connections. 

When using an external multimeter to sense 
resonance instead of the built-in meter arrange­
ment, the multimeter should be set on its lowest 
DC current or voltage range, observing proper 
polarity. When using an oscilloscope to sense the 
resonance voltage increase, set the sweep fre­
quency to see many cycles, and the sensitivity to 
show the increased amplitude at resonance. 

nal generator readout, 
you can connect a dig­
ital frequency counter directly across the signal 
generator leads, observing common grounds. 

To start with, set SI to the ".001" position. 
Beginning at the low-frequency end of the signal 
generator, vary the frequency (changing generator 
frequency bands when necessary) until a clear 
meter upward deflection is observed. If using an 
oscilloscope, the amplitude of the display should 
increase to a peak. 

Some minor spurious responses may be seen 

necessary. 
A broad peak, that is, one which is not too def­

inite in relation to the varied frequency, is "low Q," 
and may be improved by using a higher value for 
C (setting SI to a higher value). 

Once you have found the best setting for SI 
(and it really is much easier than it may sound), 
you can use Figure 2 to determine the inductance 
of the unknown coil if you're using an audio gen­
erator, or Figure 3 if you are using an RF genera-
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tor. Enter the horizontal scale at the resonant fre­
quency as read on the generator dial or frequency 
counter and move directly upward until you inter­
sect the line representing the value of capacitance 
selected by SI. Then move straight to the left and 
read the value of the unknown inductance on the 
vertical scale. 

Figures 2 and 3 have been plotted showing only 
the values of capacitance shown in Figure 1. If you 
desire to use any other values, either internally or 
connected to the binding posts externally, you can 
calculate the unknown inductance as follows: 

L= 
1 

C(6.28F)2 

L =inductance in microhenries (uH) 
C =capacitance in microfarads (uF) 
F = resonant frequency in megahertz (MHz) 

When using this formula, be careful about 
your units; 1000 kilohertz is equal to 1 megahertz, 
and 1000 microhenries is equal to 1 millihenry. For 
example, a frequency of 10 kilohertz is .01 mega­
hertz, and an inductance of 10,000 microhenries is 
1 O millihenries. 

A third method to determine the inductance 
once the resonant frequency is known is to use the 
simple BASIC computer program shown in LIST­
ING 1. Th is has worked without modification with 

Radio Shack TRS-80 BASIC, IBM GWBASIC, 
QuickBASIC, and QBASIC. 

For determining the resonant frequency of, 
say, an IF transformer, connect one of the windings 
(an ohmmeter will identify the windings by continu­
ity) to BP4 and BP5, and set SI to OPEN. Using an 
RF generator, find the frequency that peaks the 
meter, and read this resonant frequency right off 
the generator dial. With S1 in the OPEN position, a 
particular value of capacitor may be placed in par­
allel with an unknown inductor, and the resonant 
frequency determined in the same way. 

Series resonant circuits can also be mea­
sured across BP4 and BP5 by noting a DIP in the 
meter reading rather than an increase. When not 
in resonance, the reactance of a series L-C circuit 
is high and the meter reading is high since most 
of the input signal is going through the meter. 
However, the series L-C reactance drops to close 
to zero at resonance, effectively almost shorting 
out the meter circuit. 

You can actually plot the audio band pass of 
an R-C or L-C network by taking successive 
meter readings near resonance and. plotting them 
on graph paper, with frequency along the hori­
zontal axis, and meter reading along the vertical 
axis. In this case, it is convenient to set the gen­
erator output to read full scale on the meter at 
resonance. 

Finding Q 

To find the Q (relative bandpass sharpness) 

of a resonant circuit, you need to determine the 
frequencies at which the meter reading is approx­
imately 70% of the maximum value. These are 
the 3dB-down power settings. 

Set the peak meter reading to full scale by 
adjusting the generator output. Now vary the 
input frequency on both sides of the resonant fre­
quency to the points where the meter reads about 
.7 of full scale. 

Note the frequencies where these meter 
readings occur and apply the following simple for­
mula: 

Q = Fr/(Fh-FI) 

Fr= resonant frequency 
Fh = high frequency 3dB down 
Fl = low frequency 3dB down 

Figure 4 shows an example of a Q calcula­
tion. 

The accuracy of Quick Henry does not qual­
ify it as a laboratory standard by any means. 
Numerous errors are cumulative, such as distrib­
uted capacitance, stray inductance, the external 
capacitance of test leads, and the calibration 
accuracy of the signal generators used. 

However, for the home experimenter or the 
small repair shop or lab, which do not usually 
need extreme accuracy, Quick Henry will satisfy 
a need to measure inductance, resonance, and 
Q quickly and inexpensively. NV 

Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer RF Data Modules 

Features 
• 20 kHz real-time bandwith 
• Fast 32 bit executable 
• Dual channel analysis 
• High Resolution FFT 

• Octave Analysis 

• THO, THD+N, SNR measurements 
• Signal Generation 
• Digital Filtering 
• Triggering, Decimation 
• Transfer Functions, Coherence 
• Dynamic Data Exchange (DOE) 
• Time Series, Spectrum Phase, 

Spectrgram and 3-D Surface plots 
• Real-Time Recording and 

Post-Processing modes 

Appl/cations 
• Distortion Analysis 
• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 
• 486 CPU or greater 
• 8 MB RAM minimum 
• Win. 95, NT, or Win. 3.1 + Win.32s 
• Mouse and Math coprocessor 

• 16 bit sound card 

Priced from $299 
(U.S. sales only- not for export/resale) 

Professional Quality Sound Cards Available ... Call 

DOWNLOAD FREE 30 DAY TRIAL! 
www.telebyte.com/pioneer 

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 
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Transmitters 
•Only 30 x 10 x 5mm 
•ERP 0.25mW into 50. 
•3V(F), 5V(F) or 6-12V(A) 
•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 21 x 47 x 5mm 
•I 3mA; 130uA on power save (I 00: I) 
•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.SO SILRX-4xx-A ................ $39.38 
TXM-4xx-F .............. $25.80 SILRX-4xx-F ................. $41.92 

Transceivers 
•Only 23 "33 x I Imm 
•Up to 40,000bps of balanced code 
• 19200 baud with ASCII 
•Up to 170m range. 
•5v operation 
•0.25mW into 114 wave antenna 
•418 or 433MHz FM 
•Fast !ms enable for power saving 
•Direct interface to 5V CMOS logic 
•Auto TX/RX changeover 

BIM-4xx-F ................. $87.36 

RS232 Transceivers Synthesized Transceivers 

I .. 
•4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
•Microcontroller with user EEPROM 

l)lo.-,~ •RS232 interface protected to ±15kV 
•Auto TX/RX changeover 
•418 and 433Mhz versions 
•Range 120-200m 
•0.25mW, !mW & IOmW verions 
•Reset switch and status LED's 
•7.5-15V de via DB9 connector 20mA 

II . t . .: ~. 
,, ...• . ' ,zy • '. 

• • l .... I 

L - I '_,_., 
- l· J :~-~-
@·:,~·:!.1' r3 '.: .. 
• - ~' _,"i'.o 0 

70 x 55 x 18.Smm 

•64 channels, 25kHz width 
•464.075-464.850MHz 
•Integral loop antenna 
•External antenna option 
•5V operation 
•Up to 2km range 
•TIL logic level 1/0 
• I Okbps data rate 
•<IOOµA in sleep mode 
• IOmW RF o/p power 

BIM-4xx-RS232 .... $139.30 TXR-4xx-DTR100 ................................ $313.SO 

• ABACOM 
TECHNOLOGIES 

Tel: (416) 236 3858 
FaxBack: (416) 231 9681 

Fax: (416) 236 8866 

32 Blair Athol Crescent, Etoblcoke, ON, M9A 1X5, Canada .; ::Ei 



Cololir•li•t ••r 141111 Yoer Of SorYlco II 

MOTION DETl:CTOR KIT 
~aid pcrta:ile. Adds 

• adety lo your hane or office. 
learn the baics c:J molion 

:• delec:tor tedinology. Uses a 
. ---.• wodedric inlrcredseruor. 
- Si""'" aid fun to build. 

-- Bat.r:y opera&d. Complete 
wth di perts, PC boad, cxzo. sdlemaic, 
aid_,,;...., !reining maiual. 

SS5aC Detector Kit 19.99 18.9917.09 

RS-232 MINI Tl:STER 

MT100 

Used lo monitor lhe 7 
moot oarrnonly used 
dola lines to -if 
e<Jiiprnent ha. failed. 
7 t..ocdor LEDs 
chock skrus of ID, RD, 
RTS, as, DSR. m & 
DTR. 

9.99 9.49 8.54 

1 1 PIECE COMPUTER TOOL KIT 

• 

11 piecekit. l/16" & 1/4" 
nutdi-,3 prong rem-. 
Tweezer, 3/16", 1/4", #1 & 
#2 phiUips r..-sctilesaew 

a-1-.T- lO& T-15r..-d>lesa.....ri..., 
14-16pin IC inserter, ICexlrador, 1/8" fla 
saev.di-. flO phiUips saewii-. Black 
vin-,1 zipps-ed Cme 

110100 Tool Kit 17.99 17.09 15.38 

DIGIT AL MUL TIMETl:R 

• 3 1/2 agit Lm 
•Low batery daplay 
•Rooting deamd point 
• Fre<JJl!llcy ocunter 
•AC & DC curr. (600V) 
• Traioislor lester 
•Resistaice test 
•Low ohm oant. beeper 
•R"""'51<1d input jac:b 

redJoos shod< hazord 
•<Mr raigo inaoalor (a. & -0 .l 
•Diod& lest funcion dlows testing c:J 
semioanductor junctions 
• Capacitmce test sodtels 
•3.5" Wx7.5" Lx 1.4" D 

M1700 49.99 .tfl.49 42.74 

D·SUBMINIAT\JRE • SOLDER CUP 
• Sled shell 

- • 1 crnp oanlad wrr. 

• 10 meg Cl res. 
v. . I": ~ ' • ., .. . ... , ,.. - .. 

<XJCe9P 9 Pin Plug 
<XJCe9S 9 Pin Sod<'" 
<XJCelSP t5 Pin Plug 
<XJCe 155 t5 Pin Sodt .. 
Cl:Oll.ll'HD IHidiDenolyf 
Ccal25P 25 P•n Plug 
COOB25S25 P, Sod-et 
CCOB37P '31 P•n Plug 
CCX637S37 Pin Sod<" 
CCT)BSa> 50!';n ~ug 
<XJCe50SSO Pin Sod<et 

. 29 .28 .26 

.37 .35 .32 

.39 .'51 .33 . 

.45 .43 .39 

.59 .56 .50 
.45 .43 .39 
.55 52 .47 
.79 .75 .68 
.89 .85 .77 

1.191.131.02 
1.291.231. 11 

LEAF SWITCH 

~ 
• 4 CIT1p 

'• • N.O. 

581059 .29 .28 .25 

What Do We Have ? 
• l.['1 . • Capa<itOll 
• Ckcilaton • Connectori 
• Crystak • Trimpots 
• Diodes • Kn 
• Tools 
•Laser Diodes 

• ~Sii! 

• LED's 
• Villi • Trrmiston 
• Rliis!on • And man! 

GADGElEER S GOLDINE 

This e>«:i~ng cdleo­
ti on of electronic 
proj eels f&atur es 
experiments rang­
ing from mognelic 
le vita ti on a nd 

lasers to hid>-tedi suMillaice 
aid agitd oammunioclions. 

• 8y Gordon McC.oni> 

---------------------------------• Oder Line - (800] 824-3432 • lnte-naliond - (412) 495-1230 • Fax Oders - (412) 495-7882 
• Tedmiai Support- (412] 495-1231 • No Mnimum Oder - [Oders under $20 subject to$ 5 charge! 
• UPS 3 day, Blue, Red. & Fed. Ex. Shiwing AvcilcDle [Cdl for charges) • PA Res. Add 7 % Sdes Tax 
• Open Mon-Fri 9:00 AM - 5:00 PM [EST) • Corporate Accounts I Quantity Discounts Avcilable 
•We accept M/C, VISA with no surcharge• Call For FR'EE Catalog ($2.00 Outside U.S.] 
• We Cary A Complete Line Of Electronic Components• Emal - unielect@ad.CXllTI 

FREE SH IPPINGI I 
llimrn Bectranics 

1142 State Route 18 
Aliqiippa, PA 15001 on pr&-paid ord8's 

Write In 205 on Re•der Service Card. 

PROGRAMMABLE POWER SUPPLY 
&DATA LOGGER 

RKASYSTEMS 
PRESENTS: 

PROGRAMMABLE POWER 
SUPPLY 

DATAWGGER 

WINDOWS ENVIRONMENT 

EXCEL COMPATIBLE 

• Programmable Power Supply(+/- 10 V, +/- lOOMa) 

• Virtual Digital Storage Scope(lOO Samples Stored) 

• Virtual Digital VOM (Volts,Current,Power,Reslstance) 

Applicatitms: 

+ Lab Testing 

+ Voltage/Current Monitor 

://www.rkas s.com 
RKASystems 

484B Washington St. Unit #421 
Monterey CA, 93940 

Tel: 800 500 0449 
EMail info@rkasys.com 

Write In 165 on Reader Service Card. 

HEWLETT PACKARD 
116658, Modulator (Unused) . . .. ... ..........•. $350 
11683A, Range Calibrator for HP Power Meters ..... $550 
11720A, Pulse Modulator, 2-1 SGHz . .• . •......... $550 
11729C, Carrier Noise Test Set w/Opt. 130 . ..... $16,500 
1651 OB, 80 Channel, 25MHz 

State & Tuning Module .... . ............... . $1000 
16528, Logic Analyzer w/Oscilloscope ... . ....... $4000 
3311A, Function Generator, .01Hz-1MHz .. . ...... $225 
3312A, Function Generator, .1Hz·13MHz ..•..... . $700 
3314A, Function Generator, .001Hz-19.99MHz .... $2800 
3325A, Synthesizer/Function Generator . ........ $1800 
334A, Distortion Analyzer ........... ...... ..... $250 
339A, Distortion Analyzer .... . ..... . . ... .. . ... $1200 
3455A, Digital Voltmeter ............. . • .. ...... $400 
3456A, Digital Multimeter, 6.5 Digits .. . . .. ....... $800 
3457A, Multimeter ...•...............•. . •.... $3500 
3478A, Digital Multimeter .... . ... .. .. ... ....... $700 
3488A, Switch Control . . . . . . .. . . .. ........... $1000 
3551A, Transmission Test Set .... .. ............ $950 
3562A, Dynamic Signal Analyzer ...•....•... . .• $9250 
3562A, Dynamic Analyzer w/Opt. 063 . . ...•. . .. $11,500 
35ffl7A, S-ParameterTest Set .. .... .......... $2700 
3575A, Phase Gain Meter 1 Hz-13MHz .. ........ $1000 
3581C, Selective Voltmeter .. . ....... . ... . ...... $800 
3582A, Spectrum Analyzer, .02Hz-25.5KHz .• . . . . $2500 
35868, Selective Level Meter . ... .... ... . ..... . . $750 
3586C, Selective Level Meter ................... $800 
3779D, Multiplexer Analyzer ........... . ....... $2500 
3852A, Data Acquisition/Control Unit ....• . . . .... $1800 
4342A, 0-Meter . ........... . ........... . .... $1800 
435A, Power Meter ........... .. ..... .. ....... $150 
4358, Power Meter ....... . .... . . . .... ... ..... $500 
436A, Power Meter w/Opt. 022 . ........ . . .. . . .. $1200 
4935A, Transmission lr\l)airment Test Set 

w/Opt. 001 .. ...•........... .. . . .... ..... . $1500 
5314A/01/02, Universal Counter . . ... . . . . . . . . . . .. $225 
53168, Universal Counter .. .. . . .........• . .... $1000 
53288, Universal Counter .... . ..•.......... . .. $1000 
5334A, 100MHz Universal Frequency Counter .•.. $1400 
53348, Universal Counter . . ........ .. . .. . .. .. $1200 
5335A, Frequency Counter. Opt. 10/20 . ... •...... $1200 
5340A, Frequency Counter, 10Hz-18GHz . . ......•. $800 
5354A, Frequency Converter . .. . . .. . ... . . ..... . $800 
5355A, Frequency Converter .....•.....•....•• $1000 
5356A, Converter Head . ...................... $950 
541 OOA. Digitizing Oscilloscope ......•..•...••. $3000 
54201A, Oigitizing Oscilloscope, 300MHz .•...•.. $2500 
542010, Digitizing Osciloscope ...... ... ...... . $2650 
6002A, Opt. 01 , Power Supply, HP-18, 

0.50V/0-10A .. ......•..................... $700 
60128, Autoranging Power Supply, Q.GOV, 0.50A .. $2750 
6034A, DC Power Supply, Q.GOV, 0-10A . . .... ... $1350 
6186C, DC Power Source, 0.300V, 0.100 MA ..• . .. $850 
62278, Dual Power Supply, 0.25V/0-2A .••.... .. . $600 
6291 A, DC Power Supply, (}4()V. 0.5A .......• . .. $650 
6623A, Triple Output Power Supply ..... . .... . . . $2800 
7090A, Measuring Plotter ............. . ..... .. $1200 
8011 A, Pulse Generator ........... .. . . ..... . .. $400 
8011 A, Pulse Generator w/Opt. 001 ... . .. . •.•.... $500 
80128, Pulse Generator .. .. ........ . ... . ..... . $750 
80138, Pulse Generator ... . ....... .... . .. . . ... $750 
8082A, Pulse Generator .................... . . $1700 
8165A/002, Programmable Signal Souice w/AM • .. $2200 
8182A, Data Analyzer ........................ $1500 
8350A, Sweep Oscillator Mainframe .. . ...•.... . $2500 
83508, Sweep Oscillator Mainframe ......•..... $3500 
83522A, Oscillator Plug-In, .01-2.4GHz . . . ..... . . $4500 
83540A, RF Plug-in, 2.().8.4GHz .. ...........••. $3000 
83540A/002, RF Plug-in, 2-8.4GHz .•...• . ....... $3500 
83545A, Oscillator Plug-in, 5.9-12.4GHz .•..... . . $2500 
8411AI018, Frequency Converter .11to18GHz ..... $500 
8502A, Transmission/Reflection Test Set .......••. $750 
853A/8558B, Spectrum Analyzer, 

100KHz·1SO<MHz .. ... . ..•.• .. .. .... ••.... $3850 
853A/8559A, Spectrum Analyzer, 1CMHz·21GHz . .. $4750 
85548, RF Spectrum Analyzer Plug-fl, 

500KHz-125<».4Hz ... . . .. .... .. .. .. . .. ..... . $800 
8559A, Spectrum Analyzer Plug-in, .01-21GHz .... $2850 
8566A/B, Spectrum Analyzer, 1 OOHz-22GHz 

(325GHz with mixers) .. .. . .. ....... .. ..... $35,000 
86408, Signal Generator, Opt. 002, .5-1024MHz ... $2100 
86408, Signal Generator, Opt. 1, 2 ... . •• . ...... $2200 
8654A, Signal Generator, 10.520MHz ...... . ..... $800 
8656A, Signal Generator, 1 OOKHz-990MHz .. •.... $2500 
8672A, Synth. Signal Gen., 2.0.18.0GHz ........ $10,500 
86738, Synth. Signal Gen., 2.0.26.SGHz ...••... $18,000 
8684A, Signal Generator, 5.4-12.SGHz .. ..... . ... $2350 
87468, S-ParameterTest Set. 5-12.4GHz . . • .. .. .. $700 
8748A, S-ParameterTest Setw/Opt. 026 . ... . ... $2500 
8754A/H26, Network Analyzer, w//8748A Opt. 026 . $6000 
8756A, Scalar Network Analyzer . . . . . .... . ... .. . $1500 
87ST A, Scalar Network Analyzer, 1 OMHz.SOOHz .. $5000 
8770A, Arbitrary Waveform Synthesizer ......... $3000 
8901 B, Modulation Analyzer ................... $5000 
89038/001 , Audio Analyzer .............. .... . $3000 
B904A, Multifunction Synthesizer w/Opt. 002 .. . . . . $2500 
8904AI001/003, Multifunction Synthesizer ....•... $2800 
8970A, Noise Figure Meter .................... $5000 

TEKTRONIX 
1503, TOR Cable Testerw/Opt. 04 Recorder . .... $1550 

2236, 1 OOMHz Oscilloscope 
w/Countermmer/OMM ....... .. . . .... .. .... $1550 

2337, 100MHz Oscilloscope w/DMM . . .......... $1650 
2445, Four Channel.150MHz Oscilloscope . . ...... $1800 
466, 1 OOMHz Storage Oscilloscope w/DM44 . •.. . .. $800 
475, 200MHz Oscilloscope ..... .. ............ . . $650 
475A, 250MHz Oscilloscope ... .... .. .......... $800 
485, Oscilloscope, 350MHz •... . . ... .. . . .. ..... $900 
494AP. Programmable Specirum Analyzer. 

10KHz-21GHz .............. . .... . ...... $16,000 
520A, Vectorscope ........................... $400 
7A42, Four Channel Amplifier Plug-in . . ...•...... $650 
7D20, Programmable Digitizer .......... . ...... . $400 
7L 12, Spectrum Analyzer. 100KHz-1.8GHz ....... $1500 
7L 14, Spectrum Analyzer Plug-in, 1 KHz-2.5GHz, 

Opt. 039 .......... .... .... .. ... . ......... $2200 
7L 18, Spectrum Analyzer Plug-in, 1.5-1 SGHz 

Capable of 60GHz with Mixers . ... ... .... . ... $2500 
7S12, TOR/Sampler ..... . . ... .. .... . ......... $450 
AA5001 , Progranvnable Distortion Analyzer ...... $1700 
AM503, Current Probe Amplifier . . .... . .... . ..... $400 
CG5001 , Programmable Calibration Generator . . .. $4000 

CSA803, Sig. Analyzerw/(2) S022 & (1 ) SD42 .. $15,000 
FG507, 2MHz Function Generator .. . ........•... $975 
R2246, 4 Channel Oscilloscope, 150MHz ...•.... $1650 
SG5010, Programmable Oscillator .. .. .....•... . $3000 
SG504, Leveled Sinewave Generator ..... . •.... $2200 
TM5003, Three Slot Power Mainframe . . ... . •..... $450 
TM5006, Six Slot Power Mainframe ........• . . . .• $550 
TR503, Tracking Generator for 492/4/5/6 ... . .••. . . $850 

MISCELLANEOUS 
Acme Elect. PS2L 1000, Electronic Load ......•.. . $850 
Boonton 102F, AM/FM Signal Generator, 

DC-1040MHz ....... . .•.•................. $1850 
California Inst. 4500UM3, AC Power Source ...... $6000 
Eaton 20528, Amplifier, 10Q.512MHz .. . ... .. .... $800 
EIP 545A, Microwave Frequency Counter . ....... $1500 
Fluke 51008103/05, Multifunction Calibrator ....... $4000 

Fluke 51008105, Multifunction Calibrator ..... . ... $3500 

Fluke 51018/03, Calibrator ... . ............. . .. $4500 

Fluke 5200A, AC Voltage Calibrator . . .. . ... .. . . . $2000 
Fluke 5200A/5215A, AC Voltage Calibrator 

w/Power Amp . ..... .. . .. .. .. ........ ... .. $3850 
Fluke 54408, Precision DC Voltage Calibrator . .... $4500 

Fluke 60608, Synthesized Signal Generator 
.01-1050MHz . • . ...... . .... . . . .... . .... . •. $3500 

Fluke 61608, Synthesizer. Opt. 09 . . ....... .. ... $1000 
Fluke 752A, Reference Divider .. .. .... .. ... .. .. $3000 
Fluke 845AR, Voltmeter/Nun Detector . . .......... $350 
Fluke 8520A, Digital Multimeter .. ...... .. ....... $700 
Gen-Rad 14828, Standard Inductor. 100UH ... .. .. $400 
Gen-Rad 1482E, Standard Inductor, 1mH . . ...... . $350 
Gen-Rad 1482L, Standard Inductor. 1 OOmH ....... $350 

Gen-Rad 1482P, Standard Inductor, 1 Henry ...... $400 

Gen-Rad 1633A, Incremental Inductance Bridge ... $1700 
Hughes 8001 -H11 , TWT Amplifier. 18-26.5GHz, 

1 Watt .................................. $2500 
Kikusui PAD16-10L, Power Supply, 16V, 10A ...... $300 
Kikusui PLZ700W, Electronic Load .. . ... . •... . .. $850 
Krohn-Hite 3202/R3202, Tunable Filter/ 

Rack Version ...... . ............ .. .... $500IS3SO 
Krohn-Hite 3342, Tunable Fitter . .. . .. ••. . ...... $1000 
Marconi 2019A, Signal Gen., 80KHz-1040MHz .. . . $2750 
Phillips 5191 , Prog. Synthesizer/Function Gen. 

0.1MHz-2.147MHz . . ...... . ......... . .•.... $1750 
PhiUips PM5715111, SOMHz Pulse 

Generator (New) . .. ...... .... . ...... .. . . .. $1300 
PhiHips 6652C, Prog. High Res. Countermmer. 

8 Digit. 120MHz .... .......... . ..... ....... $1300 
Stanford SR400, Photon Counter .. . ..... . • . .... $1850 
Trans Devices DLR400 15 3500A, Dynamic Load .. $1500 
Valhalla 2703, AC Voltage Standard ............ $2350 

Wandell Golterrnan SPM19, Level Meter. 
50Hz-25MHz .. ...•...•.. . .. .. . . . . .... .. • . . $2750 

Wavetek 178, Automatic Synthesizer ....... . .... $1850 
Wavetek 2002, 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/Defay ........................ $800 
Wavetek 8541, Power Meter. 

10MHz-40GHz (New) .... . ................. $1500 
Wavetek 9-07A, Signal Generator. 7-12.4GHz ... ... $850 

I OUR NEW INTERNET ADDRESS IS: I 
htto://www.rssurolus.com 

ra.J R & S Surplus · j visA j 

~ 1050 E. CYPRESS STREET, COVINA, CA 91724 

(626) 967-0846 • FAX (626) 967-1999 
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OSCILLOSCOPES & ACCESSORIES 

TO 100MHz 
TEK 7A221 MHz High CMRR Differential Amplifier ... : ...... ... ...... .. ..... .. $300.00 
TEK 7B53A 100 MHz Dual Time Base .. ... ....... ........ .. .. ... ....... .............. $175.00 
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series ............. $375.00 

ABOVE 100 MHz 
TEK 7104 1 GHz Oscilloscope, ........ .... ... .... ..... ...... ........................ .. $4,500.00 

with 7A29, 7A29-04, 7B10, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ... ... .... ... .. .. ... .. ... .. $600.00 
TEK 7844 400 MHz Dual Beam Oscilloscope .... ... .. ...... .... ... ............ $1,000.00 

with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing ... .................................... $1 ,000.00 

Oscilloscope frame 
TEK 7904A 500 MHz System, ... ............ ............ .... .. ............ ...... .... .. $1,250.00 

with 7A24, 7A26, 7B80, 7B85 
TEK 7A13 105 MHz Differential Comparator .......... ..................... ........ $225.00 
TEK 7A19 600 MHz Single Trace Amplrtier ... ... ....... ........ .. .... .... .. ........ . $150.00 
TEK 7 A24 400 MHz Dual Trace Amplifier ........... ... ................ .............. $300.00 
TEK 7A26 200 MHz Dual Trace Amplrtier ....... ....... ....... ........... ............ $175.00 
TEK 7B151 GHz Delaying Time Base ............ ......................... .... ....... $450.00 
TEK 7B80 400 MHz Delayed Time Base ... .. .. ... .. ....... .. ... .. .... ........ ... .... $175.00 
TEK 7B85 400 MHz Delta Delaying Time Base .............. ... .... ............. . $175.00 
TEK 7B92A 500 MHz Dual Time Base ... .. .. ... ..... .. ............ .... ... ... .. ....... $275.00 
TEK 7633100 MHz Storage Oscilloscope frame ... ..... ...... ...... .. ...... .... $600.00 

STORAGE 
TEK 7633 100 MHz Storage Oscilloscope ····· ··· ·· ·'·· ····· ·· ··· ·· ··· ··········· ·· $900.00 

with (2) 7A26, (1) 7B92A 

PROBES 
HP 1122A Probe Power Supply .. ............. ............... .... .... .. ...... ............. $200.00 
TEK 1101 Accessory Power Supply, for FET probes ..... ... ... .... .. ... ...... . $250.00 
TEK P6201 900 MHz 1 X/1 OX/1 OOX FET Probe .. ........... ... ....... .......... .. $450.00 
TEK P6202A 500 MHz 10X FET Probe ...................... .. .......... ......... .... $300.00 
TEK P6701-opt.02 O/E Converter, ....... ... ..... .. .... .................... .. ......... .. $675.00 

450-1050 nm/0-1 mW: DC-700 MHz, ST conn. 

CALIBRATION 
TEK 067-0587-01 Signal Standardizer .............................................. .. $300.00 

Calibration Fixture, 7000 series 
TEK CG5001-opt.01fTM5006 Programmable ........ .... ... .. .. .. ....... ....... $6,000.00 

Oscilloscope Calibrator, with power module 
TEK SG503 Level Generator, ...... ....... ................. ... ............... ... .... ... .. .. $600.00 

250 kHz-250 MHz, TM500 series 

WAVEFORM GENERATORS 

FUNCTION 
HP 3310A 5 MHz Function Generator .... .... .................. ... .... .. .. .. ........ .. $250.00 
HP 3310B 5 MHz Function Generator, ... .. .. ... ....... ...... .............. .. ... ...... $325.00 

monocycle & var.phase trigger 
HP 3312A 13 MHz Function Generator ............... ........ .... .. : .. ...... ... . : .... $750.00 
TEK 00501 Digital Delay & Burst Gen., ... ....... .. ... ..... ......... ........ .. ....... $275.00 

for function & pulse gen's 
TEK FG501 1 MHz Function Generator, TM500 series ....... ..... ........... $225.00 
TEK FG503 3 MHz Function Generator, TM500 series .. ..... ... .. ........... $250.00 
TEK RG501 Ramp Generator, TM500 series .......... .. ... .. .. ............ ... .. .. $225.00 

PULSE 
BERKELEY NUCLEONICS 7085B ... .. .. .......... ... ........ ... ... .................... $900.00 

Digital Delay Generator, 0-100 ms, 1 nS res.,5 Hz-5 MHz 
HP 214B-001 1 O MHz Pulse Generator, ............. .. ..... ............ .. .. ...... . $1, 750.00 

50 V/50 ohms, counted burst opt 
HP 8005B 20 MHz Dual Output Pulse Generator ................................ $400.00 
HP 8007B 100 MHz Pulse Generator ..... .. ... .......... .... .... ........... .... ... .. .. $650.00 
HP 8012B 50 MHz Pulse Generator, ... .. ... ... .. ............ .... ... ....... ........ ... . $600.00 

variable transition time 
HP 8080A/81A/83A/84A 300 MHz Word Generator ......... ................... $800.00 
HP 8080A/91 A/92A/93A 1 GHz Single ................................................ $950.00 

Channel Pulse Generator 
TEK PG502 250 MHz Pulse Generator, ... .. .......... .. ......... ... ..... ... .. ....... $600.00 

Tr<1nS, TM500 series 
TEK PG505100 kHz Pulse Generator, ..... .. ... .. .. .... ....... ..... ................. $275.00 

80 V peak, TM500 series 

PROGRAMMABLE 
HP 3325A 21 MHz Synthesized Function Generator, HPIB ..... ... ..... $1,650.00 
HP 8165A-002,003 Prog. Signal Source . ... .. ........ ... ... .. .... .. ..... .. ..... . $2,000.00 

1mHz-50 MHz, log sweep, rear out 
TEK AWG5102 Arb.Waveform Gen .•....... .... .... .. ... .. .. ...... ... ... ... .. ....... $1,400.00 

20 MS/s,12 bits,50ppm synthesis <1MHz 
TEK AWG5105-opt.02 Arbitrary ........................................................ $1,900.00 

Waveform Generator, dual channel option 
WAVETEK 266 20 MHz Synthesized ................................................ $1 ,000.00 

Function Generator. GPIB 

VOLTAGE & CURRENT 

VOLTMETERS 
HP 3456A 6-1 /2 Digit Voltmeter ......... .................................................. $750.00 
HP 3468A 5-1 /2 digit Multimeter ..... ....... .. ..................................... ... ... . $300.00 
HP 3476A 5-1 /2 digit Multimeter, HPIB ...... ........ ...... ........ .... ................ $700.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, ............ ... .. ... ... ..... ............ $1,000.00 

10 nV sensitivity, GPIB 
KEITHLEY 195A/1950 5-1 /2 digit Multimeter. ... . . ... .... .. .. .... ... $500.00 

AC/Current option 
SOLARTRON 7081 8-1 /2 digit Voltmeter ..... ........ .......... ........ .... ....... $3,900.00 

CALIBRATION 
FLUKE 5100B-03,05 Calibrator, wideband AC & GPIB options ....... $4,500.00 
FLUKE 510A AC Reference Standard, 10VRMS, 0-10 mA ......... ...... $450.00 
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FLUKE 515A Portable Calibrator . .. ......... ... .. ........ ....... .......... .......... . $1 ,000.00 
DC/AC/Ohms. line & battery power 

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A ........ $3,000.00 
FLUKE 731 B DC Reference Standard ...... ... ........ ... ... .. ... ......... ............ $400.00 
FLUKE 732A DC Voltage Standard ... .. .......... ...... ... .. .. ... ............ ..... .. $2,000.00 
FLUKE A55-series AC Thermal Converters ........................................ $300.00 
HOLT 11 AC Thermal Converter Set, ................... ............................. $3,000.00 

0.5-1200 V. 20 Hz-30 MHz 
VALHALLA 2703 AC Volt.Std., ... ....... .. ........ ....... ..... ........ ............ ...... $2,250.00 

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 

VOLTAGE SOURCES 
HP 6114A Precision Dual Range ... .... ... ............. ....... ...... .............. .... ... $850.00 

Power Supply, 25V 2A I 40V 1 A 
HP 6115A Precision Dual Range .............. .... .... .. .......... ........ .. .. .. .. ..... .. $875.00 

Power Supply, 50V 0.6A / 100V 0.4A 

CURRENT METERS & SOURCES 
HP 4140B Picoammeter I DC Voltage Source .......... ... .. ... .. .. ... ...... ... $4.zOOO.OO 
HP 6177C DC Current Source, to 50V, 500mA .. ... .. ... .. .. ... .. .... ...... ...... :>500.00 
HP 6181C DC Current Source, to 100 V, 250 mA .................. .............. $500.00 
HP 6186C DC Current Source, to 300V, 1 OOmA ... .. .. ... .... .......... ....... .. $750.00 
KEITHLEY 225 Current Source, .... ...... ... .. ... .. ... .... .. ............................. $500.00 

0.1 uA-100 mA, 10-100 V compliance 
KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance ..... .... .. $800.00 
KEITHLEY 228 Programmable Voltage/Current Source .......... ... .. .... $2,500.00 
KEITHLEY 261 Picoampere Source ... ... .............. .. ................. ......... .... $375.00 
KEITHLEY 614 Electrometer ... .. ... ....... ... .. .. ....... ............ .. ...... ....... .. ..... $800.00 
KEITHLEY 642 Electrometer .. ... ... ... .... ......... ..... ..... ....... ... ....... .. ....... $2,900.00 
TEK AM503/A6302fTM501 AC/DC Current Probe System ......... ..... $1,000.00 
TEK CT-5 -opt.05 High Current ....... .. ..... ......................• .. .............. ..... .. $500.00 

Transformer for P6021 /A6302, to 1 OOOA 
VALHALLA 2301 Programmable ..... ... .. ......... ... ....... ................. ... ...... $1,250.00 

Single Phase Power Analyzer 
VALHALLA 2575A AC/DC Wideband Current Shunt, .. ............... ........ $950.00 

20 mA-100 A, DC-10 kHz 

IMPEDANCE & COMPONENT TEST 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ........... ..... ...... $550.00 
ESI 2160 LCR Bridge, 20 Hz-150 kHz, GPIB ....... ....... ... .. ..... ...... ... .. $2,000.00 
HP 4262A-101 3-1/2 digit LCR Meter, .............................................. $2,250.00 

120 Hz/ 1 kHz/ 10 kHz test, HPIB 
HP 4275A-001 5-1/2 digit LCR Meter, .............................................. $6,000.00 

1 o kHz-10 MHz, 0-35 V int. bias 

STANDARDS 
E.S.I. DB62-11 K 6-Decade Resistor, ............................................. ...... $300.00 

0-11 ,111.10 Ohms, 0.01 Ohm res. 
E.S.I. SR1010 Resistance Transfer ........ .... .... ... .. ....... ........ ....... .... ... .... $700.00 

Standards, 1 Ohm-100 K/step 
E.S.I. SR1050-10M Resistance ... ..... ... .. .. ..... ..... ..... ......... ........ ....... .. $2,500.00 

Transfer Standard, 1 o Megohms/step 
E.S.I. SR1050-1M Resistance .................. .. .. ....... .......... .. ....... ... .. ..... $2,000.00 

Transfer Standard, 1 Megohm/step 
E.S.I. SR1 -set Set of eight Standard Resistors •. .. .. ....... ....... .. ...... ........ $900.00 

1 Ohm -10 Megohms 
GR 1404-A 1000 pF Reference Standard Capacitor ........................... $700.00 
GR 1406 Standard Air Capacitors, GR900 connector, 0 .1 % acc . ....... $375.00 
GR 1409-F + L + T + Y Standard Capacitor Set; ..... .. ............ .... .......... $600.00 

0.001, O.Q1, 0.1, and 1.0 uF 
GR 1409-G/K/M/R/U/X Standard .... .... ...... ............... .. ....... ........ ... .... .... ... $75.00 

Capacitors: odd values half price 
GR 1412-BC Decade Capacitor, ........ ................... ............ ....... .... ...... .. $350.00 

50 pF - 1.11115 uF 
GR 1432-U 4-Decade Resistor . .......... ... ...................... ........................ $125.00 

0-111.1 O Ohms, 0.01 Ohm resolution 
GR 1433-J 4-Decade Resistor • ... ............. ..... ...... .. .... ... ....... ...... .... ....... $350.00 

0-1.11 o Ohms, 1 Ohm resolution 
GR 1433-N 5-Decade Resistor, 0-11 ,111 .. .......... ..... .. , ....... ................. $400.00 

Ohms. 0.1 Ohm resolution 
GR 1433-U 4-Decade Resistor, .... ............ ........................ .......... ... .. .... $350.00 

0-111.0 Ohms, 0.01 Ohm resolution 
GR 1433-X 6-Decade Resistor, ... .... .. .... ... .................................. .. ... .... $450.00 

to 111,111 .0 Ohms, 0.1 Ohm res. 
GR 1462-series Standard Inductors ... .... ..... .. ... ..... ......... ... .. .... .... ........ $275.00 
VALHALLA 2724A Programmable Resistance ............................... .. $1,675.00 

Standard, 0-11 Gigaohms. GPIB 

HI & LO RESISTANCE 
GR 1666 DC Resistance Bridge, 1 Micro-Ohm - 100 Kilohms ....... ..... $600.00 
HP 4326A Milliohmeter ... .. ... .. .... ..... .......... ...... ...... .. ..... ... .... ...... .... .. .. $1,300.00 

CURVE TRACERS 
TEK 57701/177 Storage Curve Tracer, ............................................ $2,250.00 

with standard test fixture 
TEK 57702/177 Curve Tracer, with standard test fixture .... .............. $1,850.00 

T.D.R. 
TEK 1503-opt.04 Time Domain Reflectometer, .......................... ... .. $1,400.00 

0-50,000 feet .chart recorder 

POWER SUPPLIES 

SINGLE OUTPUT 
HP 6200B Dual Range Supply, .... ... ...... .. ...... ... ... ..... .. .......................... $200.00 

0-20 V 0-1.5 Al 0-40 V 0-750 mA CVCC 
HP 6201 B 0-20 V 0-1 .5 A CV/CC Power Supply ................................. $175.00 
HP 6206B Dual Range 0-60 V 0.5 A I 0-30 V 1 A CV/CL Supply ...... .. $200.00 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply ........................... $300.00 
HP6260B-0270-10V0-100ACV/CC .......... .... ... .. ...... .. .. .. ............ ..... $675.00 

Power Supply; 208 VAC line 
HP 6261 B-027 0-20 V 0-50 A CV/CC ... ...... ... .. ..... ... ............... .... ..... .... $675.00 

Power Supply; 208 VAC line 

Write In 37 on Reader Service Card. 

HP 6263B 0-20V 0-10 A CV/CC Power Supply .. .......... ....... ...... .... ..... $400.00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply ... ................ .......... .. ... .. $400.00 
HP 6267B 0-40V 0-10 A CV/CC Power Supply ...... .. .. ... .. .... ...... ......... $550.00 
HP 62698-026 0-40 V 0-50 A CV/CC .... ...... ....... ..... .. ....... ........... .... .. .. $950.00 

Power Supply; 230 VAC line 
HP6261A0-7.5V0-5ACV/CC Power Supply ... ...... ... ... .... .. ... .. .. ... .. .. $175.00 
HP 6284A 0-20 V 0-3 A CV/CC Power Supply ... .. ..... ..... .... .... .... ...... ... $225.00 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ..... ..... .............. ... $225.00 
HP 6384A 4.0-5.5 Vat 6 A CV/CL Power Supply ... ... ..... .... .. .......... ... .. $125.00 
KEPCOATE 100-10M0-100V0-10ACV/CC ..... .. ..... ........ ..... .... ... .... $900.00 

Power Supply, 120 VAC 20 A line 
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC ....... ..... .. .. .................... .... $900.00 

Power Supply, 120 VAC 20 A line 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ........ ........... .. $375.00 
SORENSEN OCR 20-25B 0-20 V 0-25 A CV/CC Power Supply ......... $550.00 
SORENSON OCR 300-1 .5B .......... ... .... ... .. .. ... ..... .... ............ ....... ......... $600.00 

0-300 V 0-1 .5 A CV/CC Pow!)r Supply 
SORENSON OCR 600-0.75B ... ... ...... ....... ... ..... ....... ..... .............. .... ... .. $600.00 

0-600 V 0-750 mA CV/CC Power Supply 
SORENSON SRL 20-12 0-20 V 0-12 A CV/CC Power Supply .. ... ....... $500.00 
SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply ..... .. .. ..... .. $750.00 
TEK PS501-1 Power Supply • .............. ........ ... ............................... .. ..... $175.00 

0-20 V, 2 mV res .• 400 mA, TM500 series 

MULTIPLE OUTPUT 
HP 6226B Dual 0-50 V 0-1 A CV/CC Power Supply ..... .. ... .... .............. $600.00 
HP 6237B Triple Output Supply,+/- 0-20 V 0.5 A, 0-16 V 1 A ....... ....... $550.00 
HP 6253A Dual Output 0-20 V 0-3 A CV/CC Power Supply ....... ..... .... $550.00 
TEK PS5010 Programmable Triple Power Supply, TM5000 series .... .. $750.00 
TEK PS503A Dual Power Supply, TM500 series ... ... ..... ...... .......... .. .... $200.00 

MISCELLANEOUS 
ACME PS2L-500 Programmable Load, ......... ..... ... ... ....... .... .. .......... .... $400.00 

0-75 VI 0-75 A/ 500 Watts max. 
ELGAR 501C/400SD AC Power Source, ......... ..... ... .. .. ..... .... ...... .... .. $1,200.00 

0-135 VAC. 500 VA, 20 Hz-10 kHz 
HP 595018 HPIB Isolated DAG/Power Supply Programmer .. .... .. .. ..... $175.00 
TRANSISTOR DEVICES DAL-50-15-100 .. ... ... .... ...... ..... .... ... .. ........... . $200.00 

Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 
TRANSISTOR DEVICES DVLP-50-300-3000 ....... ... ..... ..... ..... ....... .. $1,200.00 

Programmable Load, 0-60 V/ 0-360 Al 3000 Watts max. 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
FLUKE 1910A-02,03 125 MHz/ 500 nS Universal ............ ... .. .. ..... .... ... $175.00 

Counter, TCXO reference 
HP 5315A 100 MHz/100 nS Universal Counter ........ ........... ......... ....... $450.00 
HP 5315A-002,003 100 MHz/100 nS .......... ... .......... .. .. ..... ....... .......... .. $650.00 

Univ. Counter. battery power, 1 GHz C-ch 
HP 5315B 100 MHz/ 100 nS Universal Counter ........ ... .. .... ............ ..... $500.00 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB .. .................. ..... $600.00 
HP 5316A-003,006 100 MHz/100 nS Counter, ..... .. ... ..................... ..... $800.00 

1 GHz C-ch., offset/n~rmalize 
HP 5316B 100MHz/100 nS Universal Counter, HPIB ..... .. ..... ... .. .... $1,000.00 
HP 5334A 100 MHz Universal Counter, HPIB ........ .. ............ ..... ..... ... .. $850.00 
HP 5334A-010,030,050100 MHz ............... ... .. ... .... ........ .. ... ..... ........ $1,000.00 

Univ.Counter; OCXO, DVM, 1.3 GHz C-ch .• rear in 
HP 5334B-010,060100 MHz ........ ...... .................... ............ .. ............ $1,000.00 

Universal Counter, HPIB, OCXO 
HP 5335A 200 MHz Universal I Statistical Counter ..... ................. .... $1,200.00 
RACAL-DANA 1992-04100 MHz/1 nS ..... ... ............ ..... ... ....... ...... ....... $750.00 

Univ. Counter, 1.3 GHz C-channel, OCXO 
TEK DC5004 Programmable 100 MHz/1 OOnS ........... .. ..... .... .......... ..... $250.00 

CounterfTimer, TM5000 series 
TEK DC5009 Programmable 135 MHz Univ ............... ....... .............. .. .. $500.00 

CounterfTimer, TM5000 series 
TEK DC5010 350 MHz/ 3.125 nS ..... .. ....... ........ ..... .. ... ... ... .. ........ .... $1,200.00 

Universal Counter, TM5000 series 
TEK DC503A 125 MHz/ 100 nS ... ..... ...... ... .. ......... ..... ... ........... .... .... ... $275.00 

Universal Counter, TM500 series 

FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB .. .... .. .... .. ..... ......... .. $3,250.00 
EIP 576-opt.02 ,05 26.5 GHz Source ... ...................... ........ ... ... .... ..... $5,000.00 

Locking Counter; power meas., OCXO 
FLUKE 7220A 1.3 GHz Communications Counter ........... ... .. ....... ... .... $500.00 
HP 5340A-011 16 GHz Frequency Counter. HPIB ........... .. .. .. .......... $1,250.00 
HP 5342A 18 GHz Frequency Counter .... ........... .. .. ....... ... .......... ... ... $2,400.00 
HP 5342A-001 18 GHz Frequency .......... ...... ... .................. .. ............ $2,500.00 

Counter, OCXO reference 
HP 5342A-003 16 GHz Freq.Counter, ....... ... .. ... ....... ... .. .. ... .. ... ......... $2,400.00 

+22 dBm,-20 dBm dynamic range 
HP 5342A-01 ,04,05 24 GHz .. ... ... .. .. ........ .. .... .... ... ..... ................ ..... .. $3,250.00 

Frequency Counter, OCXO, DAG 
HP 5345A/5355A/5356B 26.5 GHz ....... ... ............................ ..... ... .... $4,000.00 

CW/Pulse Frequency Counter 
TEK DP501 1.3 GHz Prescaler, ..... .. ..... ......... .. .. ....... .. .. .. ............. ...... $225.00 

divide by 16, TM500 series 

STANDARDS 
HP 105A Quartz Oscillator. 0.1/ 1.0/ 5.0 MHz .. ........ ................ .... .. ..... $750.00 
HP 105B Quartz Oscillator. 0.1 / 1.0/ 5.0 MHz, battery power ... ...... . $1,500.00 
HP 5061 A Cesium Beam Frequency Standard ...... .... ............ .... ...... $8,500.00 
HP 5087A-opt.033 Distribution ······· ······· ··· ··· ··· ··· ············ ·············· ····· $1,750.00 

Amplifier; 12 ou1puts at 1 O MHz 

AUDIO & BASEBAND 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter •..... ... . ......... ................... ... .......... .. $1,500.00 

50 Hz-32.5 MHz, 50 & 75 ohms 
TEK 7L5/L3/R7603 Spectrum Analyzer, .... ......... .. .. .. .. ... ......... .. .... ... $1,500.00 

20 Hz-5 MHz, 10 Hz min. res.,w/frame 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION • IEJ TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS 

DISTORTION ANALYZERS 
HP 333A Distortion Analyzer, 10 Hz-600 kHz ...... .... ............ ... ....... ... .. $450.00 
HP 339A Distortion Analyzer, built-in low distortion osc . .................. $1,500.00 
HP 8903A-001 Audio Analyzer, .................................. .... .. ................ $2,600.00 

20 Hz-100 kHz; rear panel input 
HP 8903B-001,013,051 Audio Analyzer, .......... ................ .. ...... $3,750.00 

20 Hz-100 kHz; C-message, CCITT 
TEK DA4084 Programmable Distortion Analyzer ............................. $1,000.00 

RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, ........ ...... ............... .. ..... .. .............. $600.00 

180 uV-700 V, 10 Hz-20 MHz 
FLUKE 8922A True RMS Voltmeter, .................................................... $600.00 

180uV-700V,2Hz-11 MHz 

OSCILLATORS 
HP 204C Oscillator, 5 Hz-1.2 MHz, 5 VRMS ........ .. .. ........................... $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. 
TEK SG502 Sine/Square Osc. , ...................................... .......... .. ......... $200.00 

5 Hz-500 kHz, 70 dB step atten.,TM500 

MISCELLANEOUS 
HP 3575A-001 Phase-Gain Meter, ........ .... ........................ ............ .... .. $850.00 

1 Hz-13 MHz, dual display option 
HP 4437A Step Attenuator, 0-119.9 dB, ........ .. .................... ................ $175.00 

DC-1 MHz, 600 ohms unbal. 
HP 461A Amplifier, 20/40 dB, ........ .. .......... .. .......................... .. .......... .. $125.00 

1 kHz-150 MHz, 0.5 V/50 Ohms 
KROHN-HITE 3103 High/Low Pass Filter, .......... .... .. ........ .......... ......... $500.00 

1 O Hz-3 MHz, 24 dB/octave 
KROHN-HITE 3342R 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, 6/12/18/24 dB/oct. . 
ROCKLAND 852 Dual Highpass/Lowpass .......... .. .. .... ...... ........ .... ... $1,000.00 

Filter, 0.1 Hz-111 kHz 
TEK AF501 Tunable Bandpass Filter I Amplifier, 3 Hz-35 kHz ............ $300.00 
TEK AM502 Differential Amplifier, ........................................................ $475.00 

.0.1 Hz-1 MHz, TM500 series 

RF & MICROWAVE 

SPECTRUM ANALyzERS 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ............................ $1,100.00 
HP 119700WR22 Harmonic Mixer, 33-50 GHz ......................... ...... $1,400.00 
HP 8444A-059 Tracking Generator, ............ ................. ..................... $1,250.00 

0.5-1500 MHz, for 8554,8568,etc. 
HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A ..... ..... ... .... .......... $650.00 
HP 8553B/8552B/8443/141 Spectrum Analyzer, ... .. .. ... .. .. ......... ..... .. $2,500.00 

0.1-11 O MHz, with tracking generator 
HP 8565A-100 Spectrum Analyzer, .................................................. $4,500.00 

10 MHz-22 GHz, 100 Hz min. res. 
HP 8566B Spectrum An .. ......................................... .. ......... ... .... ... .. $37,500.00 

100 Hz-22 GHz, HP calibration certificate 
HP 8569B Spectrum Analyzer, ....... .................................................. $8,500.00 

10 MHz-22 GHz, 100 Hz min.res.bw. 
TEK 119-0098-00 WR42 Single Ended ..... .......................................... $200.00 

Mixer, 18.0-26.5 GHz, forTek491 
TEK 119-0099-00 WR28 Single Ended ................. ...... ................... ... .. $200.00 

491 Mixer, 26.5-40 GHz, for Tek 
TEK TR502 Tracking Generator, ............. ....... .. .. ..... .. ..... ... .. .............. $1,250.00 

0.1-1800 MHz, for7L13/7L14 
TEK TR503 Tracking Generator, ..... ... ....... ....... ... ....... ....... .. ..... .. ... .. .. $1,375.00 

0.1-1800 MHz, for 492/4/5/6 
TEK WM490A WR28 Harmonic Mixer, 26.5-40 GHz ..... ............... .. ... .. $850.00 
TEK WM490K WR42 Harmonic Mixer, 18.0-26.5 GHz ... .. ... ..... .. ....... .. $850.00 
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ............. .. ..... .. ..... $2,000.00 

NETWORK ANALYZERS 
HP 11665B Modulator, 0.15-18.0 GHz, N(m/f) .... .... .. .. ..... .. .. .......... ..... $325.00 
HP 11666A Reflectometer Bridge, ............... ................................. ... . $1, 100.00 

0.04-18.0 GHz, for HP 8755/617 
WILTRON 560/ 3x 560-7S50 Scalar Network ..... .. ...... .. ......... ..... .... .. $1,750.00 

Analyzer. w/{3) 0.01-18.5 GHz detectors 

SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Gen. , ............. .. .......................... $2,750.00 

0.1-1050 MHz, 10 Hz res. , GPIB 
FLUKE 6060A/AN Synthesized Signal Gen., ................................... $2,000.00 

10 kHz-520 MHz, 10 Hz res,GPIB 
FLUKE 6062A Signal Generator, ... .. .. .......... .. ............... ...... ............ .. $5,500.00 

0.1-2100 MHz, 10 Hz resolution 
FLUKE 6070A Synthesized Signal Generator, ............ ..................... $2,000.00 

0.2-520 MHz, 1 Hz res. 
GIGATRONICS 605/10-18 Synthesized Source, ... ........... ... .. .... ... .. .. $3,000.00 

10-18 GHz, 1 kHz res., GPIB 
GIGATRONICS 605/2-8 Synthesized Signal Gen., ... .... ... .... ... ... .. ... .. $3,000.00 

2-8 GHz. 1 kHz res. , GPIB . 
GIGATRONICS 840-01 Freq. Doubler, ..... ............. .. .. ......... ... .... ... ... .. $2,000.00 

26.5-40 GHz {WR28) out, 13-20 GHz in 
GIGATRONICS 875/50 Levelled Multiplier, x4, ..... .. ... .. ..... .. ... ........... $3,500.00 

50.0-75.0 GHz output, -3 dBm 
GIGATRONIC"S 875/86 Levelled Multiplier, ..... ..... ............................. $5,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 910/12-18,opt6,14,16 .......... .. ..... ... ......... ...... .. ..... .. .. $3,500.00 

Synthesized Source/Sweeper, 12-18 GHz, 1 Hz res. , OCXO 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ... .. .......... .. $750.00 
HP 851.00V Frequency Mult., ........................................................... . $4,250.00 

10-15 GHz in/ 50-75 GHz out >0 dBm 
HP 8640B-001,002 Signal Gen .• 0.5-1024 MHz, .............................. $2,200.00 

AM, FM, var. audio osc. 
HP 8654A Signal Generator, ............... ..... .. ..... .. .. .. ........... .... .. ...... ... .... $550.00 

10-520 MHz, calibrated AM & uncal. FM 
HP 8660C/86602B-002 Synth. Sig. Gen., ............ ......... ... .... ........... .. $3,250.00 

1-1300 MHz, FM I Phase mod. w/86635A 
HP 8660C/86603A/86633B Synthesizer, 1-2600 MHz, AM, FM ....... $4,000.00 

SWEEP GENERATORS 
HP 8350B/83592C·004 Sweep Oscillator, ................... .... ... ... ......... $18,500.00 

1 O MHz-20 GHz, + 1 O dBm levelled 

HP 8600A Digital Marker, for HP 8601 A ..... ............ ............ ................. $400.00 
HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled .. .. .... $400.00 
HP 8620C Sweep Oscillator Frame ........ ......... .................................... $550.00 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ............ $675.00 
HP 86222A RF Plug-in , 10-2400 MHz, +13 dBm levelled ................ $1,250.00 
HP 86222B-002 RF Plug-in, 10-2400 MHz, ................. .. ................... $1,750.00 

+ 13 dBm levelled, 70 dB atten. 
HP 86230B RF Plug-in, 1.8-4.2GHz,+1 O dBm unlevelled .................. $675.00 
HP 86235A-001 ,002 RF Plug-in, ... .... .......... .. ................................... $1,000.00 

1.7-4.3 GHz, +14 dBm levelled, 70 dB atten. 
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled .................. $1,000.00 
HP 86241 A-001 RF Plug-in, 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 Plug-in, 5.9-12.4 GHz, +16 dBm levelled ................. $1,100.00 
HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ....... ... .. ..... .. $675.00 
HP 86260A RF Plug-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 Plug-in, 2.0-18.0 GHz, +7 dBm levelled ... .. ........ .. ... . $1,750.00 
HP 86290B RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled .. ........... .... $2,000.00 
WAVETEK 962 Sweep Generator, ... .. .. ................ ............................. $1,500.00 

1.0-4.0 GHz, markers, + 12 dBm unlvld. 

POWER METERS 
ANRITSU MP-81B/ML-83A Power Meter, ......................................... $2,500.00 

75-110 GHz {WR10) , -20 to +20 dBm 
ANRITSU MP-82B/ML-83A Power Meter ............. ... ..... .. ..... ..... .. ....... $3,250.00 

90-140 GHz (WAS) pin flange. -20, +20 dBm 
BOONTON 4200-01 A,03/&-4A x2 Dual Channel .............................. $1,500.00 

Microwattmeter, w/(2) 1 MHz-7 GHz sensors . 
BOONTON 42B/41 -4B Analog Power ... .......................... .. ..... ... ........ ... $375.00 

Meter, with 1 MHz-12 GHz sensor 
BOONTON 42B/41-4E Analog Power ............................. .. ... ..... .... ... ... . $500.00 

Meter, with 1 MHz-18 GHz sensor 
GENERAL MICROWAVE 476/4240A Power ....................................... $300-00 

Meter & Sensor, 0.01-18 GHz, -35 to + 10 dBm 
HP 432A/8478B Power Meter, -25 to +10 dBm, 10 MHz-18 GHz ........ $450.00 
HP 435A/8481A Power Meter, 10 MHz-18 GHz, -30 to +20 dBm ........ $900.00 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -10 to +34 dBm ... .. .. .... $950.00 
HP 8477A Power Meter Calibrator, for HP 432 series ..... ... ..... ... .. .. ..... $500.00 
HP 08486A Power Sensor, .... .... .. ... ..... ..... .. ..... .... ..... .. ...................... $1,500.00 

33.0-50.0 GHz, WR22, for 435/617/8 
HP R486A WR28 Thermistor Mount, ............... ... ...... ...... .. .. ........ .. .. ..... $350.00 

26.5-40 GHz, for 432 series 

RF MILLIVOLTMETERS 
BOONTON 9200A-01 RF Millivoltmeter, ................................... ...... ..... $900.00 

10 kHz-1 .2 GHz, GPIB 
RACAL 9303 TAMS Level Meter, ......................................................... $875.00 

10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
BOONTON 82AD-opt.01 A Modulation Meter, .................... .. ............ .... $900.00 

AM, FM, 10-1200 MHz, GPIB 
HP 465A Amplffier, 20/40 dB, ............... .... .. ......................................... $125.00 
. 5 Hz-1 MHz, 1/2 Watt/50 Ohms 
HP 8447A-001 Dual Amplifier, 0.1-400 MHz ........................................ $450.00 
HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .............. $750-00 
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz ....................... $3,000-00 
HP 8901B-1,2,3 Modulation An., ..... .............. ............... .................... $4,500.00 

0.15-1300 MHz, rear input. OCXO, ext.LO 
HP 8970A Noise Figure Meter ................... .................. ........ .. ........... $6,000.00 
HUGHES 1177H01 FOOO 'TWT Amplffier, .......................................... $1,500.00 

2.0-4.0 GHz, 10 watts output 
HUGHES 1177H02FOOO TWT Amplffier, ........ .................................. $1,500.00 

4.0-8.0 GHz, 10 Watts output 
HUGHES 1277H02FOOOTWT Amplifier, ............... ..... .... .. ......... ....... $2,500-00 

4.0-8.0 GHz, 20 Watts output 
HUGHES 8020H02FOOO TWT Amplifier, .. ........................................ $2,750.00 

4.0-8.0 GHz, 20 Watts output 
M.P.D. LAB2-1020-2A Amplffier, 34 dB, 1.0-2.0 GHz, 2 Watts ............. $800.00 
M.P.D. LAB2-714-3A Amplffier, 34 dB, 0.7-1.4 GHz, 3 Watts .. ............. $800.00 
MICROWAVE SEMI.CORP. MC5112 ................................................... $275.00 

Noise Source, 25.5 dB ENA, 1.0-12.4 GHz. N(m), +28 VDC 
ROHDE & SCHWARTZ ESH2 Test Receiver, 9 kf:iz-30 MHz ........... $6,000.00 

COAXIAL & WAVEGUIDE 
AMERICAN NUCLEONICS AM-432 .... ...... ................ ....... ........... .. ..... .... $95.00 

Cavity Backed Spiral Antenna,LHC, 2-18 GHz,TNC(f) 'NEW' 
BIRD 8329-310 30 dB Attenuator, ... .. .. ................................................ $650.00 

2000 Watts, DC-1 GHz, LC{f)/N(f) 
FXR/MICROLAB S3-02N Triple Stub Tuner, ... .. .. ............. ...... .............. $125.00 

200-1000 MHz, 1oowatts max., N(m/f) 
GR 874-LTL Constant Impedance ....................................................... $400.00 

Trombone Line, 0-44 cm, DC-2 GHz 
GR 900-0 GR900 14mm lnterseries Adapters ... .. ... ......... .......... .. ....... $125.00 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 .. .... ......... ........ ... $450.00 
HP 11612A Bias Network, 45 MHz-26.5 GHz, APC3.5 ....... ......... ...... . $550.00 
HP 116910 Directional Coupler, 22 dB, 2-18 GHz .... ........ ...... ............ $450.00 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz ...................... $800.00 
HP 11904B APC2.4{f) x K(f) Adapter, DC-40 GHz ....... ... ................ .... $225.00 
HP 7740 Dual Directional Coupler, 20 dB, 215-450 MHz ...... .. ..... .. ..... $275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ...................... $275.00 
HP 7780-011 Dual Dir. Coupler, ..................... ..................................... $450.00 

20 dB, 0.1 -2.0 GHz, APC7/N(f/f/f) 
HP 8470B Crystal Detector .. .. .. ..... ..... .. ....... .......... ... .. .. ..... ....... ... .. .. ..... $250.00 

1 O MHz-18 GHz, neg. pol., APC7 
HP 8494G-002 Programmable Step ... .. .. ................. ............................ $400.00 

Attenuator. 0-11 dB, DC-4 GHz, SMA. 
HP 8495G-002 Programmable Step Attenuator, .................................. $300.00 

0-70 dB, DC-4 GHz, SMA 
HP 8495H-002 Programmable Step Attenuator, .................................. $400.00 

0-70 dB, DC-18 GHz. SMA 
HP 8497K-004 Programmable Step Attenuator, ... .. ..... ............. ........... $750.00 

0-90 dB, DC-26.5 GHz 
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz ...... ...... .. .. $350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ............................ $450.00 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .................... ...... $275.00 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ..... ............................. $350.00 
HP 07520 WR22 Directional Coupler, 20 dB, 33-50 GHz .......... .. ...... $650.00 
HP R375A WA28 Variable Attenuator, 0-20 dB, 26.5-40 GHz ............. $375.00 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz ........ ........... $400.00 
HP R532A WR28 Frequency Meter, 26.5-40 GHz ....... ........................ $500.00 

Write In 37 on Reeder Service Card. 

HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz ...... .. .......... $450.00 
HP R914B WR28 Moving Load, 26.5-40 GHz ...... .... ... .... ... .. ... .... ....... . $300.00 
HPV365AWR15 Isolator, 25 dB. 50-75 GHz .............................. ..... .. .. $900.00 
HPV752D WR15 Directional Coupler. 20 dB, 50-75 GHz ....... ............ $650.00 
HP X870A WR90 Slide Screw Tuner ....... ........ .. .... ........... .. ..... ........... .. $150.00 
HUGHES 45111 H-2000 WA28 Isolator, 25 dB, 26.5-40 GHz .. ........... $450.00 
HUGHES 45712H-1000 WR22 Frequency Meter. 33-50 GHz ... .......... $900.00 
HUGHES 45721 H-2000 WR28 Precision ... .. ... ................................. $1,200.00 

Rotary Vane Atten., 0-50 dB. 26.5-40 GHz 
HUGHES 45732H-1200 WR22 Level Set .............................. .. ........... . $250.00 

Attenuator, 0-25 dB, 33-50 GHz 
HUGHES47316H-1111 WR1 0Tuneable ............................................. $600.00 

Detector. 75-11 O GHz, positive polarity 
HUGHES 47323H-1211 WR19 Flat Broadband ... .. ............................. $650.00 

Detector, negative, 40-60 GHz 
HUGHES 47974H-1000 WR15 SPST PIN Switch ............................... $375.00 

250 MHz speed, 60-62 GHz response 
INSULATED WIRE SPRR-175-78 Low Loss .......................................... $45.00 

Coaxial Cable, 78 in., DC-18 GHz, SMA(m/ram) 
KAY 4420 Step Attenuator, 0-101 dB, 75 ohms, BNC ...... ............. ...... $100.00 
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, SMA{f) ............. $200.00 
M/A-COM 3-19-300/10 WR19 Directional ..... ...... .. ....... .... .................... $450.00 

Coupler, 1 O dB, 40-60 GHz 
MIDWEST MICROWAVE 3537 DC Block ...... ..... ..... ...... ......... .. .............. $40.00 

0.1-12.4 GHz, SMA(m/f) 'NEW' 
MINI-CIRCUITS ZFDC-20-4 Directional Coupler, ................................... $25.00 

19.5 dB. 1-1000 MHz, SMA(f) 
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA{f) ..... .... $100.00 
NARDA 26298 20 dB Attenuator, 150 Watts, 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 
NARDA 368NM Coaxial High Power Load, ...... .................................... $400.00 

500 Watts, 2.0-12.4 GHz, N(m) 
NARDA 369BNF High Power Termination, ........ ........ .......................... $325.00 

175 Watts, 0.7-18 GHz, N(f) · 
NARDA 3753B Coaxial Phase Shifter, ......... ... ...................... ............ $1,250.00 

0-55 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers .................. $75.00 
NARDA 4203-6 Directional Coupler, ............ .. ... .. ................. .. ......... .. ... $225.00 

6 dB, 2-18 GHz, SMA(f/f/f) 
NARDA 4245-10 Directional Coupler, ............. .. ... : ..... .. ........................ $100.00 

10 dB, 4-12 GHz, SMA(f) 
NARDA 4799 Level Set Attenuator, ......................................... ............ $135.00 

0-15 dB, 4-18 GHz, SMA{f) 
NARDA 5070-SERIES Precision Reflectometer Couplers ... .. ............. $300.00 
NARDA 765-20 20 dB Attenuator, 50 watts, DC-5 GHz, N(m/f) ...... .. .. $135.00 
NARDA 766-10 10 dB Attenuator, 2owatts, DC-4 GHz, N(m/f) .......... $100.00 
NARDA 768-20 20 dB Attenuator. 20 Watts. DC-11 GHz, N(m/f) ........ $125.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz .......... .. .... $375.00 
NARDA 794FM Direct Reading ............ .......... ........ ............... .. ............ $375.00 

Variable Attenuator, 0-40 dB, 4-8 GHz 
OMNI-SPECTRA 2085-6010-00 Crystal Detector, ...................... .. ....... .. $50.00 

1-18 GHz, negative polarity, SMA(m/f) 
PAMTECH KYG1014 WR42 Junction .................................................. $250.00 

Circulator, 18.0-26.5 GHz 
SONOMA ENG. S-4901 WR15 Junction Isolator, ................................ $125.00 

57-59 GHz, 30 dB isolation 
SONOMA ENG. S-4906 WR15 Junction Isolator, ........................... ... .. $125.00 

60-62 GHz, 30 dB isolation 
SONOMA ENG. S-4907 WR15 Junction Isolator, ..... ..... ....... ........ ....... $125.00 

62-64 GHz, 30 dB isolation 
SONOMA SCIENTIFIC 21A3 WR42 Circulator, .................................. $125.00 

20 dB, 20.6-24.8 GHz 
SPACEK LABS D0-1 WR22 Flat ...................... .. ................................. $400.00 

Broadband Detector, 33-50 GHz 
SPACEK LABS K-2X Frequency Doubler, .......................................... $350.00 

9.0-13.25 GHz in/ 18.0-26.5 GHz out 
SP.ACEK LABS KA-3X FrequencyTripler, ......................... ................... $350.00 

8.83-13.33 GHz in/ 26.5-40.0 GHz out 
TAG B528 WR22 Direct Reading Phase .......................................... $1,250.00 

Shifter, 0-360 deg.,33-50 GHz . 
TAG V551 WR15 Frequency Meter, 50-75 GHz ........ .. ........................ $600.00 
TAG W551 WR10 Frequency Meter, 75-110 GHz ..... .. ........................ $750.00 
WAVELINE 100080WR28Terminated ............. .. ................................. $250.00 

Crossguide Coupler, 30 dB 
WEINSCHEL 1515 Power Divider, ..... .. ..... ..... ..... .. ....... ...................... .. $125.00 

2-Way, DC-18 GHz, SMA(m/f/f) 

COMMUNICATIONS 
HP 4972A LAN Protocol Analyzer ............ ..... ............. ........ .. ... ......... $1,500.00 
HP 59401 A HPIB Bus Analyzer ........................................................... $700.00 
TEK 1410R NTSC Gen. , w/SPG2 sync ................ ............................... $800.00 

generator, TSG7 color bars 
TEK 1411 A PAL Gen.,w/SPG12 sync; ........................... .. ................... $750.00 

TSG11 color bars;TSG13 linearity 
TEK 1411R PAL Test Gen., ..... ........ .. .. ..... ... .. ............... ..................... $1,000.00 

w/SPG12,TSG11 ,TSG13,TSG15,TSG16 
TEK 1411 A PAL Test Gen., ........................................................... .... $1, 100.00 

w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16 
TEK 1411R-opt.04 PAL Test Gen .• w/ 
SPG12,TSG11,TSP11 ,TSG13,TSG15,TSG16 ............. .... .. .. ........ .... $1,400.00 
TEK 147A NTSC Test Signal Generator, .......... .. .......... .... ................... $800.00 

with noise test signal 
TEK 148 PAL Insertion Test Signal Generator ........ .. ... .. ..... ... .. .. ... .. ... .. $700.00 
TEK 1750 NTSC Waveform I Vector Monitor ... ...... ........................... $2,250.00 
TEK 520A NTSC Vectorscope ......................................................... .. .. $750.00 
TEK 521 A PAL Vectorscope ... .......... ... .... .. ... ..... .. ...... ........................... $750.00 

MISCELLANEOUS 
P.A.R. 5101 Lock-in Amplifier, 5 Hz-100 kHz ................ ...... ... ... ........... $650.00 
P.A.R. 5206-95,98 Two-Phase ............................. .. ..... .. .. ... ...... ... ....... $1,500.00 

Lock-in Amp., 2 Hz-100 kHz, GPIB 
P.A.R. 5209 Lock-in Amp., ... ..... .... ..... .. ... ..... ...................................... $2,500.00 

0.5 Hz-120 kHz, 130 dB dynamic reserve 
TEK TM5006 5000-series 6-slot Programmable Power Module .. · .... .... $600.00 
TEK TM504 500-series 4-slot Power Module ........................ ..... ... ...... $175.00 
TEK TM506 500-series 6-slot Power Module ...................................... $250.00 
TEK TM515 500-series 5-slot Traveller Power Module ... ........ .... .. ....... $275.00 
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I COMPONENTS cont. 

MICROCHIP 16C56RC/P $2.25 per 
100, resonator 4.0MHz 3 pin, $.40 per 
100, $.35 per 500, $.29 per 1,000. 1-
800-760-0555. 

ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio's largest-cir­
culation monthly magazine. Old radios, 
TVs, ham equip., 40s & 50s radios, tele­
graph, books & more. Ads & articles. 
Free 20-word ad monthly. Subscribe 
today. Six-month trial: $19.95. Yearly 
rates: $38.95 ($55.95 by 1st Class). For­
eign: write. ARC, PO Box 802-G20, 
Carlisle, MA 017 41. Phone: 508-371-
0512; Fax: 508-371-7129; Web: 
www.antique radio.com 

WESTERN ELECTRIC audio equipment 
wanted. 1926-1960s amplifiers, speak­
ers, pre-amps, tube, transformers, etc. 
1-800-old-mics 1-800-653-6427 Great 
Wireless Museum. 

ANTIQUE 
ELECTRONICS 

WANTED: HH Scott model 296 dual 
channel laboratory amplifier w/wo cabi­
net. Jeff Kyle 903-527-4196, 4268 FM 
36 S., Caddo Mills, TX 75135. 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-3311/540-382-2935). 

CRYSTAL SETS. Parts, plans, books, 
kits. Largest source in the world. Cata­
log $2. MIDCO, PO Box 2288, Holly­
wood, FL 33022. 

WANTED: TOP CASH/REWARD FOR 
YOUR DBX Sub-Sonic synthesizer! 
Antique Video Transfer Service, 5001 
Diamond Hts. Blvd., San Francisco, CA 
94131-1621, 415-821-3359 fax 415-
821-7500. 

RAINBOW 
K l's ::"%v~:l~~1~kits 

completely built! 

Relay functions listed 
below are preset. 

• ON I OFF toggle mode 
~ ON/ RESET mode 
• Fixed delay .5 second pulse stretch 
• Fixed delay 10 second pulse stretch 
• Variable lime 1.5 to 14 sec. 
• Variable time 11 to 24 sec. 

~. CALLER ID 
0 

DEFEATER 
0 

© 
The k~ that brings back the privacy in phone calling. 
I know you can defeat CALLER ID if you dial *67, but 
how often do you remember to do that? This kit dials 
*67 automatically. Now nobody can identify you as 
the caller. Easily modified for Centrex telephone 
systems. We supply a DC wall transformer. PCB 
size: 2.75' x 2.25' Case Included 

CID-1 BUILT $69.95 KIT $4995 

A Cricket, gets in your house and 
runs you crazy till you find it 

Well this is no different, sneak this little NIGHT CRICKET 
into someones bedroom, or cozy little nook, when night 
falls the fun begins. Ifs like a bad dream the lights go 
out and the cricket start chirping, tum the lights on to find 
the varmint and the chirping stops. It drives you nuts! 
Operates on a !N battery. Small enough to hide most 
anywhere 2' x 'J". You may want to get more than one. 
How many friends do you want to loose? 

NC-1 KIT $1495 

Great game for the Laser Pointer 
Set your target across the room or pin it to your chest. 
You ~an set it anywhere up to 25 yards. Use the laser 
pointer to shoot the target and the alarm goes off. Fun 
for kids and adults, great for laser tag fun. 
Power requirement: 9v battery PCB size: 1.5" x 1.2" 

LAS-1 TARGETINCLUDED KIT s1495 

@: •. M NJROW 
~c:£~-~j 

~~ 
Use this kit to control cooling fans. It senses heat and turns on 
a fan. The fan can be a ceiling fan or a fan in your computer, 
anything that needs cooled. Output is100mA. Use the Relay kit 
RP-1 or the new Micro-controlled Relay PRC-1 kit for 3 amp. 
operation. Complete with temperature probe. Operating voltage: 
7.5 to 18v DC Size: 1.5' x 1.2 

FC-1 KIT $1495 

I! ~i~t~~~h~~:h
0!~. ~~~r~~-

versations across the room. Add 
a parabolic reflector and hear 
blocks away. The BIG EAR can 
be hidden about anywhere. 
Makes an ultra sensitive inter­

com. 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 

$9.95 with the purchase 

of any kit. 
ELECTRONIC 
RAINBOW 

LASER LIGHT SHOW 
Club Effect Lighting 

Portable 
Red Laser 

12 preset built-in rotating patterns 
Auto mode: Adjustable Music mode: Controlled by 
micr~ O!Voff switch and aut~music switch 
Includes 4 'AAA" batteries 
3mW laser diode LASHW-1 BUil rS6995 

IFANALVZER 

Want to know the code of your car alarm transmitter, your garage door opener or 
any other digitally transmitted Rf signal? This kit will extract the code from the air 
throO'gh the antenna input, send the signal to the computer and display it on the 
screen. This is all done through the parallel port. Information can be stored to 
the hard drive for Mure reference. The RF Analyzer comes complete with Dos 
software. You can operate this kit from a 9v battery or from a wall transformer. 
We supply a wall transformer with your kit. Operating voltage 7.5 to 15v DC 
PCB size: 2.25' x 2.75' 
RFA-1 
RFA-C 

TV NOTCH 
FILTERS 
FOR CHANNELS 
2thru22 
ONLY 

KIT s999s 

Case $12.95 
Our TV filters eliminate unwanted 
TV channels or interference that 
alters both sound and video with 

a beep beep beep. 
Works on cable 
channels 
(2 thru 22) only. 

NOTE: All TV Filter Kits are 
sold for educational purposes 

only. You must obtain permission 
from your local cable company before 

using these filters on your cable system. 

DF-222 KIT$14.95 
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MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

AVIATION ELECTRONICS 

MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

' 

PUBLICATIONS 

HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 
1 & 2, $45.45 each; DSS Bible Volume 
2, $84.45 PPD; DSS Secrets 3-Volume 
set $69.95 PPD; Scanner Hackers Bible 
Volume 1 & 2 $35.45 each; Satellite 
Hackers Bible $55.45; 8.6 Megabytes 
Hacker Software $29.95; Black Box 
Bible $35.45; Phone Phreakers Bible 
$35.45; Phone Box Bible $45.45; Super­
hackers Bible Volumes 1 & 2, $35.45 
each. Add $2 insurance per order for. 
Many more plus videos! Ask for New 
1998 catalog - free in USA, $3 else­
where. TELECODE 520-726-2833 
http://www.hackerscatalog.com 

SMARTCARD BIBLE. New (March 
1998) book covering all aspects of 
smartcards: Hacking, operation, specifi­
cations, theory and more. With software 
and diagrams for smartcard 
reader/writer. $39.95 plus $5.50 P&H. 
520-726-2833. TELECODE, PO Box 
6426-NV, Yuma, AZ 85366-6426. 
http://www.hackerscatalog.com/hac 
kgold.htm 

TORMETS ELECTRONICS BENCH 
REFERENCE. New, first of its kind ref­
erence book. Covers power supply 
design, transistors, digital logic, op­
amps, antenna design, coil winding, 
SMDs, drill sizes and much, much more. 
High quality, spiral bound. 105 pages. 
Send check for $19.95 + $2.50 postage 
and handling to: AMT Engineering, 6863 
Buffham Rd., Seville, OH 44273. 

ELECTRONIC EAVESDROPPING 
EQUIPMENT DESIGN by Winston 
Arrington. This revised edition contains 
117 schematics and text of our produc­
tion equipment. 29 crystal transmitters, 
35 room, 32 telephone, 15 subcarrier, 
countermeasures and much more. 
Request a free detailed explanation 
sheet of contents. PRICE: $65 + S&H 
$6. SHEFFIELD ELECTRONICS CO., 
PO Box 377940-E, Chicago, IL 60637-
7940. Tel: 773-324-2196. 
http://www.adnetmk.com/sheffield 

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 under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
520-428-4073. VISA/MC. 

FREE SAMPLE: "TRANSISTOR NET­
WORK," unique magazine for collectors 
of regular and novelty transistor radios. 
Articles, photos, and ads. Free 20 word 
ad monthly. Subscription: $17 (US); $28 
(Canada); $36 (Foreign). PO Box 43, 
Live Oak, FL 32064-0043. E-Mail: rmori 
son@suwanneevalley.net 



by Karl Lunt 

ith the deadline for the Northwest 
Regionals of the Trinity College 
Home Fire-Fighting event less 
than two months away, I naturally 
devoted all of my precious robot 
time to .. . hacking a GameBoy. I 

.__ _____ _. don't know what it is about these 
little gadgets that makes them so much fun to hack, carries a part number of AM29F040-120JC. This is able on the printer port. Reading a byte of data thus 
but I have this vision of a GameBoy-guided robot the memory chip that you will install in your Zelda requires two operations: one reads the lower four 
and I've become slightly obsessed about making cartridge, after you first remove the existing ROM bits of a byte, and another operation reads the high-
that happen. Note, however, that I did spend some with its pre-burned Zelda code. Adding this memory er four bits. Finally, the 74hc00 creates the various 
time this month on a project somewhat related to chip is by far the most difficult part of the project; gating and control signals needed to exchange data 
the Fire-Fighting contest; more on that in a bit. later in this article , I'll provide you with some tips with the cartridge. 

As you know from last month's column, the and tools that should make the job easier. I decided to build my CARTIO hardware on a 
Nintendo GameBoy has a rabid circle of hackers Finally , you need software to drive your GB standard Radio Shack experimenter's board (276-
and developers who have created some serious reader. I'm using a tool called ReadPlus, available at 158A), using wirewrap techniques. I thought about 
tools for writing and testing GameBoy applications. various sites on the Internet, for this purpose. doing a printed circuit board {PCB), but I only need 
Besides an excellent C compiler, assembler, and ReadPlus can also write data to a GB cartridge that one and - if necessary - it's usually easier to 
linker, members of the GameBoy Developers Ring you have modified as described above. rework a WW board than a PCB. 
(GBDR) have created tools to help design game The first problem I hit involved the 32-pin GB 
backgrounds, sprites, and music, and have even Doing the hack connector. Naturally, it uses some weird metric, 
developed hardware for linking together up to four staggered pinout, which didn't fit in the 0.1 -inch grid 
GBs for interactive play. One person, Jeff Frohwein, I spent several days researching the steps nee- of the Radio Shack board. But such problems are 
has even hooked a servo-based robotic hand to his essary to perform this GB cartridge hack. First off, I trivial to any hacker with a Dremel tool. I marked a 
GB; check out his web page for a picture or two of needed a 3.8 mm security bit, used to remove the suitable rectangle on the experimenter's board out-
his machine. tamper-proof screw that holds a GB cartridge lining the area where I wanted the pins to fit, 

The GB cartridges make perhaps an ideal mod- together. I ordered this from MCM Electronics (1- chucked a cutting wheel into the Dremel, donned 
ule for moving code from place to place. They have 800-543-4330) for $3.49 (P/N 22-1145). At the my protective goggles, and went at it. With just a 
no moving parts, a small package, and little power same time, I ordered some Nintendo GameBoy con- few minutes of careful work, I had cut the needed 
drain. These cartridges come in six different for- nectors - the 32-pin devices that you plug a game clearance for the GB connector pins. 
mats, based on the components inside. The most cartridge into. These cost about $3.00 each in quan- ALWAYS wear eye protection whenever you 
common variety contains read-only memory, in the tities of five (P/N 83-2285) . use a Dremel or any other electrical cutting tool. 
form of a programmed ROM and, for really large Next up was the GB cartridge reader. There are The Dremel cutting bits turn at very high speeds 
games, a memory banking controller. You can spot at least five different systems in use for reading and and can shatter during use, flinging shards in all 
this kind of cartridge by playing the game; turning writing modified GameBoy cartridges. Two of them directions. I've already had one cutting disc snap on 
off the GB forces you to restart the game r-----------------------------------------------------------, me, and the goggles probably saved at 
completely. Since the cartridge contains 

4 30 0 32 least one eye. 
no RAM, you cannot save the game's state Next, I used the Dremel and a sand-
and restore it for subsequent play. o ing disc to remove the alignment pro-

One cartridge format in particular 5 29 jections on the underside of the connec-
deserves close scrutiny by the robotics tor, near the mounting holes. This left a 
community. Cartridges such as Metroid 2 completely smooth surface, allowing 
and The Legend of Zelda contain 8K bytes 32-pin PLCC 32-pin SOIC me to mount the connector flat to the 
of battery-backed RAM, a memory banking footprint footprint wirewrap board. Finally, I marked and 
control chip, and a 32-pin ROM. Replacing drilled two 3/32nd-inch holes in the 
this ROM with a flash EPROM creates a wirewrap board, ran a couple of 2-56 
programmable cartridge capable of hold- screws through the mounting holes in 
ing up to 512K bytes of code and data. 13 21 the GB connector, and bolted the con-

Using a cartridge like Zelda to control nector to the board. 
a robot requires you to jump several hur- 14 20 I collected the various WW sockets I 
dies. First, you need to buy a Relative size and pin layouts for PLCC would need for the project: four 20-pin, 
cartridge with the proper versus SOIC footprints. 16 17 one 16-pin, and one 14-pin. I also need-
innards. Stores such as ed a connector for hooking the board to 
Funcoland (I love that name!) sell used GB L------ ---------------------------------------------------.J the PC's printer port. After some 
cartridges at reasonable prices; current price for a require PC-internal cards, which I decided to avoid. thought, I decided to install a 26-pin dual-row IDC 
Zelda cartridge is about $15.00. The other three make use of the PC's printer port male header on my wirewrap board, rather than use 

Second, you need to build a device that can for transferring data. Of these three, I opted to use a DB-25 connector. I decided to leave the DB-25 on 
read the original Zelda firmware and save it on a PC Pascal Felber's CARTIO system. The schematic is the end of a ribbon cable because I wanted some 
file, in case you ever want to restore your cartridge's straightforward, using just six chips, and provides all flexibility in how I mounted the board into a box. 
data and play the game again. This same device the functionality I need. Refer to the accompanying Wiring the DB-25 directly to the board would have 
must also be capable of writing new data into a schematic, which I've reworked from Pascal's origi- cut down my construction options. 
properly modified Gam·eBoy cartridge. Such nal. I also chose to leave off the small 7805 power 
devices, called GB reader/writers, are quite simple The GB cartridge expects to have a microcon- supply shown in the schematic, instead using a two-
to build and make a neat weekend project. troller driving the eight data lines and 16 address pin male locking connector for external power. This 

Third, you need to buy a 4 MB flash EPROM lines on the cartridge's connector. Creating these lets me run the board from a bench supply, or from 
such as the Advanced Micro Devices' AM29F040. signals from a PC's printer port requires some latch- a small power supply that I might choose to put 
These memory devices go for about $20.00 each es and a multiplexer. As you can see in the inside the final enclosure with the board. I did leave 
from Digi-Key (1-800-DIGIKEY), though you might schematic, the board uses three 74hc574 latches, some extra room on the wirewrap board, should I 
be able to find them cheaper other places. Be sure controlled by a single 74hc138 data mux, to derive change my mind and decide to add the 7805 circuit-
you get a chip rated for 150 nsec operation or the address and data output lines from the eight ry later. 
faster. This speed rating forms part of the dash printer data lines on the DB-25 connector. The data With all the parts in hand, I sat down and began 
number of the device. The suffix also contains a let- input lines require additional handling, as the line the construction. I've always rather liked wirewrap-
ter identifiying the package type and a letter defin- printer port only has four inputs. The two halves of ping. For me, it is like knitting or painting is to other 
ing the temperature range. Thus, a PLCC part rated a 74hc244 split the eight data lines into two four-bit people; a way to occupy your hands, create some-
for 120 nsec in the commercial temperature range nybbles, compatible with the four input lines avail- thing useful or valuable, and fill the hours. Even 
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though it's been a while since my last wirewrap pro- should show at least 4.8 voe, while pins that should artwork off of the board when you try to peel the 
ject, the board went together easily and, after just a be at logic 0 should read no more than 0.3 VDC. board free from the tape. 
couple of evenings, it was ready to test. Wiring errors - such as shorts between two pins - With the PCB reasonably secure, reduce the 

Testing involved software, and for software to can produce a voltage that is not a valid logic level. temperature of your soldering iron to 600 degrees 
drive the CARTlO reader/writer, 1 chose Reiner This will fool a logic probe, which cannot display an or so. You will need a very fine tip for the unsolder-
Ziegler's ReadPlus utility. This is a DOS-based pro- indeterminate state. Take the extra step in your test- ing phase, and you will need to keep the tip very 
gram that supports several different programming ing and use a voltmeter. clean. Carefully apply the iron's tip to a solder pad, 
devices, including the CARTIO, and Reiner has built then use a long needle or probe to lift the broken 
in some nifty features. One that I really like is his The big one pin from the pad. Take care not to overheat the 
test option for wringing out a CARTIO board. I pad, as this will lift the pad and ruin your board. 
hooked my board to the PC's line printer port, I now had three of the four hurdles behind me. Repeat the procedure until you have removed all 
applied +5 VDC to the board, and executed the All that remained was hacking my Zelda cartridge the cut pins from the PCB. Use a high grade of sol-
ReadPlus program using the -t option. This starts a by removing the original ROM and replacing it with der wick to clean up any solder bridges left behind. 
series of tests of the address, data, and control lines a 4 MB flash EPROM. Full of confidence, 1 opened Now you should have a cleaned cartridge PCB, 
in the programmer board. The program first sets the up my Zelda cartridge, pulled out my AM29F040 ready to accept your flash ROM. As I mentioned 
address lines of the GB cartridge connector to a flash, and took a look at the task ahead. This wasn't before, one technique you can use involves solder-
known state, tells you what that state is, then waits going to be easy. The original ROM has a 32-pin ing the flash to as many of the correct pins as possi-
for you to check the relevant cartridge pins and con- SOIC outline, made of two rows of 16 pins spaced ble, then using short runs of stripped wirewrap wire 
firm. When you're ready to continue, you press a 0.5 inches apart. Even assuming I could remove the to connect the remaining pins. This is quite tedious 
key and the ReadPlus utility sets up to test the data original ROM without damaging the fragile PCB and error-prone, but if you have the time and dexter-
lines. After about 16 different tests, you've wrung out below it, I still had the problem of soldering the ity, you can make it work. As always, use as little 
all of the different signals. If your electronics check flash, housed in a rectangular PLCC package, into heat as possible on the pads so you don't damage 
out with ReadPlus, they will very likely work. the SOIC form factor. the board. 

Naturally, I couldn't resist tinkering with either Just for grins, I scanned the GameBoy web A variation of this technique takes advantage of 
the software or the hardware on this project. For the sites to see how others had done this same task. the similarity in the pinouts of the PLCC and SOIC 
electronics, I substituted 74hc574s for the original Two people had posted pictures of their work. In footprints. Working carefully, you can align the PLCC 
74hc374s. This makes for an easier layout should both cases, they had soldered the PLCC device onto package on top of the SOIC pattern, twisting the 
you decide to design a PCB r-------------------------------------------------------------------------------, PLCC package slightly off 
from my schematic. alignment. Done properly, 
Changing the software was this lets you get almost half 
also trivial, since Reiner of the pins touching the cor-
was kind enough to distrib- rect pattern, minimizing the 
ute the C source for his ~ soldering you have to do. 
ReadPlus utility; thanks, <n Given my level of 
Reiner! I cleaned up a bug mechanical skill, I tried 
in the -a option that pre- another path. I used 
vented me from analyzing a Autotrax, my favorite PC 
GB cartridge without speci- board layout tool, to design 
fying a file name. a small PCB that adapts a 

Regarding the testing, I PLCC pad layout to an 
added code to let me break SOIC pad layout. The top 
out of the testing early, by layer of this tiny SMT circuit 
pressing the ESC key. I board contains the layout 
also changed the out- for the flash EPROM. Each 
put pattern from all Os Sch pin of this pattern is routed, 
or all 1 s to patterns of stop using vias and fine traces, 
alternating Os and 1 s. BOTB to the corresponding pad of 
These patterns make it an SOIC outline on the bot-
e as i er to find wiring tom layer of the board. The 
errors involving shorted L------------------------------------------------------------- -----------------.J pads for the SOIC outline 
data or address lines. But my changes to both the ' the PCB in place of the original ROM. The pinouts are only half the length of the pads on a GameBoy 
electronics and the software were minor, and Pascal for these devices share some pins in common, and cartridge. When the PCB is properly cut to size and 
and Reiner are to be congratulated for the excellent the physical spacing between pins is the same for held in place, half of each SMT pad of the PCB is 
tools they have created. both packages, so nine of the pins will be (relative- visible from underneath the adapter board. These 

After I finished testing my GB reader, I plugged ly) easy to handle. It's the remaining 23 that cause exposed pads give you enough room to touch a sol-
in a Zelda cartridge and told ReadPlus to copy the the problem. The pins and pads are so small, and der iron tip; the melted solder will then wick under-
cartridge into a PC file . The read operation went the layout so cramped, that it's easy to damage a neath the adapter board to the matching smaller 
very quickly and, in less than a minute, I had a half- pad or form a solder bridge while doing the delicate SOIC pad, forming an electrical connection. 
meg binary file containing the firmware from my work. I had several boards made by Alberta Printed 
Zelda cartridge. I had used my large PC for this I enlisted the aid of a technician at work to help Circuits, and Dan Mauch - one of the Seattle 
operation, but I wanted to try reading a cartridge me remove the original ROM. Using the proper sur- Robotics Society's machinists - kindly cut one of 
using my laptop PC. I installed ReadPlus on the lap- face-mount tools makes all the difference in the the PCBs to exactly the proper size. Soldering this 
top, hooked up the reader to the laptop's printer world, and he pulled the device without damaging board into place was much simpler than trying to 
port, and gave it a whirl. Despite repeated tries, I the underlying artwork at all. If you don't have access do the procedure described above, and I like the 
was not able to read the Zelda game cartridge on to such equipment or help, I can offer a few pointers. looks of the finished product. Unfortunately, the 
my laptop. Since you don't need to preserve the original ROM adapter board adds .062 inches of height; throw in 

I decided that the problem likely lay with the (you already have a copy, after all) , use fine-tipped the extra height of the PLCC flash chip and the PCB 
laptop's printer port, specifically the four input lines diagonal cutters to snip each lead of the ROM, cut- was so thick that I could not put the plastic shell 
used to read data. I added a 22K pull-up resistor to ting the ROM package free from its leads. NOTE: Be back together. This took only a few minutes to 
each of these lines (Jl-10 through Jl-13), and sub- sure you snip only one lead at a time! If you try to solve, thanks to my trusty, dusty Dremel tool. 
sequent read operations improved, but still aren't rush the job and cut more than one lead at the same Whether you use the hand-wiring method or an 
perfect. I haven't added those pull-up resistors to the time, the twisting force will rip a pad off of the board adapter board similar to the one I built, two pins on 
schematics, since I didn't need them on my big and you will get to buy another cartridge. the original layout require special handling. Do not 
machine, but remember that you might need to After you have cut all the pins and removed the connect pin 1 of the flash to pin 1 of the ROM, and 
include them if you cannot get the reader to work. ROM's package, stick the bottom half of the game do not connect pin 31 of the flash to pin 31 of the 

One more word on getting the cartridge reader cartridge shell to your work surface, using a piece of ROM. Instead, connect pin 1 of the flash to pin 31 of 
running. If you have problems and decide to use the double-sided foam tape no more than 1/4" wide. the ROM layout. Then use short lengths of wirewrap 
test feature of ReadPlus, be sure that you check the This makes a great clamp, and the PCB rests neatly wire to connect one end of a 47K resistor to pin 31 
voltages on the connector pins using a voltmeter, inside the plastic shell. Do not apply the foam tape of the flash and to pin 31 of the GameBoy connec-
not a logic probe. Pins that should be at a logic 1 to the PCB itself, as you will risk ripping some of the tor. This latter connection can be made by exposing 
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1/8th inch of bare wire, then carefully tacking the 
wire directly to the finger of pad 31 on the connec­
tor. Use as little of the gold contact as you possibly 
can, and be careful not to create a solder bridge to 
nearby vias or pads. Finally, connect the remaining 
end of the 47K resistor to any trace on the board 
connected directly to Vdd. Be sure to use an ohm­
meter to verify that the trace you want to use is 
actually connected directly to Vdd. 

I have not included the artwork for my board in 
this article, because I had a layout error that needs 
fixing. I probably won't get around to fixing if, 
though, since I already have all the adapter boards I 
need. You should have enough information here to 
design your own adapter, if you like. Note that there 
isn't a lot of available room on the adapter board, 
and I had to use 8/8 design rules with 20 mil via 
holes to squeeze in all of the circuitry. 

After I finished the wiring and cleaned up the 
residue from my Dremel work, I was ready to try 
programming my new GB cartridge. Using the -p 
option of ReadPlus, I was able to write my previous­
ly saved Zelda game into my flash cartridge. I then 
used ReadPlus' -a option to analyze the file in the 
cartridge; the analysis confirmed that the flash car­
tridge now contained the Zelda program, and that 
the cartridge's checksum was correct. I plugged the 
flash cartridge into a real GameBoy, turned it on, 
and spent a few minutes playing Zelda. 

Though this hack involved some tedious work, I 
think the possibilities it opens up are worth the 
effort. I have a programmable cartridge capable of . 
holding up to 512 KB of code, complete with a 
sophisticated banking scheme, all in a compact and 
rugged form factor. Although my tests involved 
GameBoy code, there is no reason why I couldn't 

add a 32-pin GameBoy connector to an expanded 
68hc 11 board and use the GB cartridge as a memo­
ry device for the 'hcl 1. The GB cartridge only sup­
ports an eight-bit data bus, so using it for a larger 
processor - such as a 68332 - wouldn't be effec­
tive. Still, a lot of projects only need an eight-bit 
processor, and putting that code into a tiny GB car­
tridge makes sense. 

The above discussion only skims the surface of 
this project, and I encourage you to tap into the 
GameBoy Developers' Ring on the Internet, and sift 
through the tons of valuable information on the 
GameBoy. 

It's in the timing 

I watched a lot of Olympics in February, all of it 
broadcast by the Canadian Broadcasting 
Corporation (CBC), which did an excellent job cover­
ing the event. Sports such as downhill skiing, speed 
skating, and bob-sleigh (as the Canadians call bob­
sledding) all require timing, and the results are usu­
ally displayed to the nearest hundredth of a second. 
As I watched these events, I thought about the vari­
ous contests held by the Seattle Robotics Society, 
notably the upcoming Fire-Fighting contest. 

For some reason, the actual timing of our 
events is always left to the last minute. Immediately 

1 before the contest starts, someone remembers that 
we need a timekeeper. A loud cry goes up for Frank 
Haymes, an SRS stalwart who carries a multi-func­
tion digital that can act as a stopwatch. Frank then 
gets pressed into service as a timer, since he owns 
the watch. Despite the fact that Frank always does 
a first-rate job as a timekeeper, I've always worried 
about the haphazard way we handle this important 

, . ,, 

function. After all, Frank is only human, and one 
day he may have to miss a meeting due to some 
emergency or suchlike. Then what will we do for a 
stopwatch and a timekeeper? 

So one evening, during the Olympics, I sat 
down and wired up a BOTBoard to act as a digital 
timer. The circuitry is ridiculously simple, little more 
than an LCD display and a couple of switches. Refer 
to the accompanying schematic. 

I won't bore you with the details of driving an 
LCD using the 68hc 11; I've covered that topic 
countless times in these pages already. 1 just used 
port lines PB2 through PB7 to create a four-bit latch 
and control lines for driving the display. PB2 acts as 
the register select, for choosing writes to either the 
data or command registers, while PB3 provides the 
E signal for latching data during transfers to the 
LCD. PB4 through PB7 serve as data lines D4 
through D7 to the LCD. 

The accompanying SBasic code shows how 
easy it is to make a 2x 16 character LCD act as a 
stopwatch. This code maintains two four-word 
arrays - CLOCKO and CLOCK 1 - and displays the 
values in each on separate lines of the LCD. When 
the user presses the ST ART button, hooked to PCO, 
the stopwatch code copies the time value in 
CLOCKO to CLOCKl, then enables the 68hcl l's 
timer TOC5 to begin counting at a rate of 100 
counts per second. The interrupt service routine 
(ISR) for TOC5 uses each interrupt to increment the 
various elements of CLOCKO to provide a clock 
timer with a maximum value of 24 hours. 

While the clock is running, the code shows the 
value in CLOCKO on the top line of the display and 
the value in CLOCK 1 on the bottom. Though 
CLOCKO is incrementing once each 1/lOOth of a 
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second, the display is updated less frequently, so 
you see a clock value that changes about four times 
a second. However, the real time value, kept in 
CLOCKO, is always accurate to 1/100th of a sec­
ond. When the user presses the STOP button, tied 
to PC 1, the code freezes CLOCKO and updates the 
display one more time. Now the code sits in a loop, 
waiting for the user to press the ST ART button 
again. 

One element of this code shows a powerful fea­
ture of SBasic. I've used the ASMFUNC statement 
to override SBasic's normal _OUTCH function. 
Usually, SBasic uses a library version of _OUTCH to 
send a single character to the SCI. By overriding 
this function, I can use my own _ OUTCH routine to 
send that character to the LCD. This means that all 
of the console output statements, such as PRINT, 
now send their output directly to the LCD. 

Note that the code listed here has a small bug 
in it. The TOC5 interrup - responsible for updating 
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the clock values - is active before the code copies 
the value of CLOCKO to CLOCK 1. Thus, occasional­
ly the value that appears on the bottom line of the 
display will have bumped by one count from the 
value previously displayed on the top line. I'll leave 
the simple fix for this problem to those enterprising 
readers who want to try out this code. 

I spent a couple of evenings wiring up the elec­
tronic~ and putting it in a Radio Shack project box. 
The design lends itself to timing many different 
types of events. If you drill holes and mount a pair 
of RCA phono jacks on the front panel, then wire 
jacks in parallel with both the ST ART and STOP 
switches, you get a stopwatch that can use external 
switch closures to start and stop timing intervals. 
This can come in very handy for soapbox derby 
races or other fast events where the time crossing a 
finish line is important. You ,can also add code to 
support more than one clock array and change the 
behavior of the STOP button code, to build a stop-

watch timer that can track multiple legs of multiple 
racers. 

This is one of those simple but useful projects 
that can mutate in many directions. Spend some 
time going over the code to get a feel for how the 
68hc 11 and SBasic work together to create a high­
resolution timer. Then add your own ideas to tum 
this simple stopwatch into the right tool for your 
club's contests. Now, where did I put that Fire­
Fighting contest robot? NV 



Phone: 1-800-944-0495 
Fax: (540) 775-9638 

E-Mail: anainstr@crosslink.net 

--WlllllMI--
RF & Microwave Test and Measurement 

Equipment & Components 

Electronic Test Equipment Bought and Sold 
Visa and MasterCard .Accepted 

TEKTRONIX 465M SCOPE 
AN/USM-425 militarized DC-100 MHz dual-trace oscillo­
scope with 8x10 CM display. Deflection 5 mv to 5 V/div in 10 
calibrated steps, 1-2-5 sequence + vernier. Modes: TRIG 
View, 20 MHz BW, CH 1, ALT, Add, Chop, CH 2 or X-Y. 
Sweep 0.05 usec - 0.5 s/div in 22 steps+ vernier; delay 0.05 ~--~~ 
us - 50 ms/div. Also X10 magnifier, adjustable handle, cover 
& manual coy. 100-132/200-264 VAC 48-440 Hz; 7x1 .7x21.5, 32 lbs. 
USED-CHECKED, $475.00 

0-135 VDC 15 A Supply 
PP-1459A BA TIERY CHARGER, used to charge storage batteries; 
produces unregulated 0-135 VDC 15 amp output from 115/230 
V AC 50-60 Hz 15 amp input. Has 2.5" dia meters 0-150 VDC and 
0-20 amps DC, Coarse & Fine 12-step controls, plus 115/230 V 
input selector. Input- Output each have circuit breaker; with power 
cord. 12x11x12, 60 lbs sh. Used, $49.50 

LIFTING BODY BALLOON 
Distress-orange inflatable "manta ray" shaped balloon mea­
sures about 8 feet nose-to-tall, wing-tip-to-wing-tip; 3 feet at 
thickest. Intended to be helium-filled to raise a wire antenna 
for air-sea rescue transmitter. Slight breeze lifts it much easier than round balloon 
even when air-filled. Nice experimental item; 3 lbs #SEB-42-ALV, unused, $25 

.,.'E,..HER IAllRE 306 FOOT SPOOL of vinyl-covered 
1 • 1 J .,., J braided #22-size antenna wire intend-
ed for use with above kite or with balloon; usable as long wire antenna 
also. On spool; 3 lbs sh. #SEB-400X3, unused, $12.95 

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD Accepted. 
Allow for shipping charges. Write for latest Catalog. 

Address Dept. NV • Phone 419/227-6573 • Fax 419/227-1313 
E-Mail: fairadio@wcoil.com Home Page: http://alpha.wcoil.com/-fairadio/ 

FAIR RADIO SALES CO. 
P.O. BOX 1105 • LIMA, OHIO • 45802 

Write In 87 on Reader Service Card. 

ALL CABLE NEEDS ,.., 

D SE HABLAN ESPANOL 

ELECTRONICS CORP. 

TOLL FREE ORDEFJ LINE: 

1-800-361-4586 
ALSO 

HOOK-UP HELP LINE: 

1-630-889-0281 
NO ILLINOIS 'SALES 

• coo 

CONVERTERS 
ALL BRANDS 

WITH REMOTE 

COMPETITIVE PRICING 
HOURS: Mon. thru Fri. 9-6, Sat. 10-2 
30-DAY MONEY BACK GUARANTEE 

1 YEAR WARRANTY 

KDE ELECTRONICS CORP. 
P.O. BOX 1494, ADDISON, IL 60101 

Write In 126 on Reader Service Card. Nuts & Volts Magazine/April 1998 71 



~1MELESS PRODUCTs 
The Best Prices and Service • In Business over 15 years/ ... 

Phone 218-346-6660 Fax 218-346-6664 · 

CABLE TV CONVERTERS 
WILL NOT DECODE 

• LARGEST IN-STOCK DISTRIBUTOR OF 
TIMELESS AND PANASONIC CONVERTERS • 

• REFURBISHED CONVERTERS 
ALSO AVAILABLE• 

• QUALITY REPAIR DEPARTMENT FOR 
ALL YOUR TUNER REPAIRS• 

TP1550PC 
• REMOTES AVAILABLE FOR MOST CABLE BOXES • 

I PUBLICATIONS cont. 

THE CASE AGAINST PATENTS. Don 
Lancaster's tested and proven alterna­
tives 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. 

HOW TO CUT YOUR ELECTRIC BILL 
IN HALF - avoid high electric bills! You 
can reduce your bill by 50% using 
proven methods. Call LORD/WYATT 
COMMUNICATIONS for details 718-
789-7329 press ext. 20. 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

Write In 171 on Reader Service Card. 

WANTED: NAVY rate training manuals: 
Torpedoman, Mineman, Radarman, 
Sonarman, Fire Control Technician, 
Gunnersmate Missile, Aviation & Army 
Equivalents. Box 10215, Pittsburgh, PA 
15232. 

WHAT!!! YOU don't have TELECODE's 
NEW 1998 "HACKER CATALOG," yet! 
125+ items. Call 520-726-2833. Surf 
online at: http://www.hackerscatalog 
.com 

HACKERS GOLD CD-ROMs. Two vol­
umes. The most complete underground 
collection of hackers files ever assem­
bled. 550+ megabytes on each! Pub­
lished: February 1998. Either CD-ROM 
$34.95. Both $49.95. 520-726-2833. 
TELECODE, PO Box 6426-NV, Yuma, 
AZ 85366-6426. http://www.hackerscat 
alog.com/hackgold.htm 

MAGAZINE SUBSCRIPTIONS DIS­
COUNTED up to 60%1 CQ, 73, Popular 
Communications! Computer titles! Over 
600 family, business, sports titles! Free 
list (stamp appreciated). Ed Howell, 
Dept. NV, Box 73, Folly Beach, SC 
29439-0073. 

ATTENTION DEALERS: WHOLESALE ONLY! 

10+ 
$57 

20 + 
52 

50+ 
45 

, 

Panasonic 175 
Starcomm DQN 
(99 ch; Refurb.) 

5+ 10+ 20+ 
$72 65 60 

57 55 52 
52 49 
--- CALL! ---

49 45 39 

TOLL FREE: 800-322-9690 Bl FAX: 516-246-5634 
72 April 1998/Nuts & Volts Magazine Write In 55 on Reader Service Card. 

ROBOTICS 
I 

ROBOTS WANTED: dead or alive, 
whole or parts. HeathKit (HERO JR, 
HERO 1, HERO 2000, or Arm Trainer), 
and robots (Topo, BOB, FRED, Andro­
man), RB5X, Gemini, Hubot, Newton 
SynPet, Omnibots, Rhino, Marvin, 
Servitron, ITSABOX, Cyber I, 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 
Cubbemess, St. Clair Shores, Ml 48081. 

, .. 

1/0 CONTROLLER kit 64 12-bit analog 
inputs, 128 digital inputs/outputs, DTMF, 
IR from $79. http://www.takecontrol.com 
706-782-9848. 

HEXAPOD ROBOT, walks forward, 
reverse turns left and right. Comes with 
everything to build your own robot. 
Includes a counterfeit Basic Stamp with 
example code. $150 complete. Add 
$7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard. Tel: 309-382-
1816 Fax: 309-382-1254 Web: 
www.lynxmotion.com Free catalog with 
more robots 

ROBOTIC ARM, 5 axis arm, including 
gripper. Control with any serial port. 
Very accurate and repeatable. Comes 
with everything to build your own robot. 
Includes a MiniSSC2 servo controller 
with software. $195 complete. Add 
$7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard, Tel: 309-382-
1816 Fax: 309-382-1254 Web: 
www.lynxmotion.com Free catalog with 
more robots. 

MICROMOUSE ROBOT, can be used 
for line tracking, mazes, etc. Everything 
you need to build your own robo1. 
Includes a Counterfeit Basic Stamp with 
example code. $95 complete. Add $7.50 
S&H USA. IL residents add 6.25%. 
VISA, MasterCard, Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmo 
tion.com Free catalog with more robots. 



ii 
here is a seemingly unlimited amount 
of information available on the World 
Wide Web. And that means it's tough 
keeping up-to-date with new material 
and changes to your favorite Web 
sites. You can bookmark your favotite 

___ .....,.. sites in your Web browser, but you still 
have to "manually" check each of those sites occasion­
ally for new material and changes. If a site contains sev­
eral pages, finding the page(s) where the new or 
altered material appears can take a lot of time and 

. effort ... so much so that it's often not worth the effort 
to try to keep up with such changes. 

On the other "end" of the Web, developers would 
like some way to cut through the clutter on the Web 
and alert earlier visitors when new material is available 
on a site. The motivation is more than kindness on the 
part of Web developers; advertisers would pay premi­
um prices for space on pages that are sure to reach 
earlier visitors. 

The dream for many Web developers has been to 
create a system that alerts Web site visitors when new 
or updatea content is available or - better yet - auto­
matically deliver such pages to visitors who want to 
receive them. This has become known as push tech­
nology, or webcasting. Several different push tech­
nologies have been developed, but now we are at the 
point where webcasting is becoming simple enough to 
implement on almost any Web site. This means you no 
longer have to rely upon visitors to re-visit your site for 
new content; you can instead "mail" them new content 
and pa~es as you develop them. 

This has a lot of potential for Web users and devel~ 
opers. This month, we'll take a look at how to imple­
ment webcasting on your Web site. 

Early Efforts 
The potential of webcasting was recognized soon 

after the Web became popular. Two popular methods 
were developed by Pointcast and BackWeb. 

The PointCast system requires users to download 
and install the Pointcast software on their PC. Users fill 
out registration forms 'With PointCast or PointCast­
equipped Web sites to indicate what type of informa· 
tion the user wants to receive. When updated informa­
tion is made available by PointCast or participating Web 
sites, it is downloaded to the user's PC "in the back­
ground." This means the material is automatically 
aownloaded even while the PC is visiting another Web 
site. The downloaded material is displayed as a screen 
saver whenever the PC is not being used for a task. 

BackWeb works in a similar fashion, but it indi­
cates when new content has been received by placing 
a small icon on the user's monitor display. Users click 
on the icon to display the new material. 

While useful, technologies like PointCast and 
BackWeb have some obvious limitations. You have to 
install new software on your PC. You are limited to the 
sites supporting these technologies. And you don't 
have control over how the updated material is deliv­
ered or displayed. 

PointCast, BackWeb, and similar push technolo­
gies are "plug-ins" for popular Web browsers like 
Netscape and Internet Explorer. It was natural that 
Netscape and Microsoft would add push technologies 
to upgrades of their browsers. And that's just what they 
did. 

Netscape's Netcaster 
Netscape incorporated a push technology called 

Netcaster in the latest version of their Communicator 

browser released in late 1997. Netcaster was designed 
to take advantage of the huge advantage Netscape 
enjoyed in browser usage prior to 1997. 

The default Web site for Netscape's browsers is, 
not surprisingly, www.netscape.com. This meant that 
Netscape's Web site was the most visited spot on the 
Web until 1997. Netcaster was intended to work with 
Netscape's Web site, and deliver updated material to 
visitors who used Netcaster-enabled Netscape 
browsers. 

Netcaster is a pure Java application, meaning it can 
work in recent versions of the Netscape and Microsoft 
browsers. "Channels" on the Netscape site use Java, 
JavaScript, and HTML, and are delivered to users 
through Netscape. 

Netcaster was intended as a way to sell "channel 
space" on Netscape's Web site, not as a general-pur­
pose Web push technology. Netscape managed to 
conclude deals with several leading media companies 
- such as Disney - to provide content for its various 
channels. However, Netscape apparently did not antic­
ipate the rapid adoption of Microsoft's competing 
Internet Explorer and the rise of search engines sucfl 
as Yahoo and Excite. Netscape experienced some 
delays in getting Netcaster ready, allowing Microsoft's 
competing Active Channel technology to gain a 
foothold. As a result Netcaster is being repositioned as 
a general-purpose push technology. 

Unfortunately, creating Web sites and channels 
using Netcaster is not an easy process. Moreover, it 
wort<s only with sites that have been created for 
Netcaster. If you want to keep up-to-date on sites that 
do not use Netcaster, you'll have to bookmark and 
remember to check them. Finally, buying a channel on 
the Netscape site takes a lot of money, and to date 
Netcaster is rarely used beyond the Netscape Web site. 

Because of these factors, Netcaster does not seem 
to be a good choice for webcasting unless you're well­
funded enough to buy a channel on the Netscape site. 
If you're a Web user instead of developer, Netcaster 
has a lot to offer, however. 

Webcasting With Internet 
Explorer 4.0 

Microsoft's Internet 

even if they are visiting other Web sites. 
A more powerful form of webcasting with Internet 

Explorer 4.0 uses the channel definition format (CDF) 
specification that Microsoft has proposed to the World 
Wide Web Consortium (3WC). Unlike simple book­
marking, a CDF channel is a collection of frequently 
updatea information. The CDF specification describ,es 
the information contained in the channel and when and 
how it is updated or changed. This allows the spidering 
process to be timed to when site content is typically 
updated. CDF also lets you designate which page(s) of 
a Web site are to be webcast. 

CDF is one of the first applications of XML 
(extended Markup Language), the new page authoring 
language that promises to have a major impact on Web 
puolistiing in the near future. See the accompanying 
sidebar for more information on XML. 

Microsoft is using the term Active Channel to 
describe Web content oeveloped using the CDF spec­
ification. Active channel content can be delivered to a 
user's PC in four ways: full screen mode (that is, an 
ordinary Web page display); screen saver mode (Web 
page is dis£1ayecf while the user's PC is idle); desktop 
mode (a mini-page" display like a stock ticker or 
scrolling marquee); and channel mail mode (pages are 
delivered to the PC's mailbox). 

The process of being notified by Internet Explorer 
4.0 when a Web page has new or updated content is 
called a subscription. I think Microsoft made a mistake 
by using this term, since it implies that you need to pay 
money to get the new content. In this context, howev­
er, subscribing to a Web site means you simply add it 
to a list of favorite sites to be inspected by IE 4.0's built­
in "spider~ 

Figure 1 shows the dialog box displayed when you 
select the "add to favorites" item from Internet Explorer 
4.0's "favorites" menu. You have three options. The 
first just adds, or "bookmarks," the page to your list of 
favorite Web sites. The second option causes Internet 
Explorer 4.0 to "spider" the Web site and simply notify 
you if its finds new or updated content on the site. ff 
this option is selected, a "gleam" will appear next to the 
item in the list of favorites; you then can go to the site 
in the usual way. The most ipteresting new option is the 

Figure 1 
Explorer 4.0 browser comes 
with several features that facili­
tate webcasting. In fact, IE 4.0 
supports a form of webcasting 
for any Web site, including 
those that have not been 
designed to support any form of 
pusfi technology. 

This w1 add the page to ycu faYO!iles. 

'Would you also like to d>scrile to this page? 

r. !!2. ~add..-;~ to !.!Jl!~ 

I 

The secret to doin~ this is IE 
4.0's built-in "spidering capabil­
ity. A "spider" is a program that 
searches and indexes the con­
tent of a Web page or site. 
Spiders are used by Internet 
search engines like lnfoseek, 
Lycos, etc., to index and orga­
nize Web pages into different 
categories. Internet Explorer 
4.0's spider searches the con­
tent of all bookmarked Web 
sites, and highlights any book­
marked site where new or 
changed material is detected. 
This spidering is done "in the 
background" by the browser 
whenever users are on-line, 

r )'.es. Won, tel me~ this page is l4>dated 
r Yes. notify me cl updates and§ownloed the page for 

offline viewing 

Hane: llnternet Explorer 4.0 Features 

Modify Ch~l!!fa_I Usag~ · ·:;~: 

Do you wart to subscri>e to this channel? 

Name: Time OnlineActive Desktop 

Figure 2 

URL: http://www.pathfinder.com/timelchannellcha ... 

r. ~g~~-k~I!i:~f.~f~~ 
<"" }'.es. but only tel me when updates occur 

r yes. notify me of updates and ,dowriload the c:hamel 
for offline viewing 

treate in » I 

OK I 
Cancel I 
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SoltW'are Wlsardry 
third one. If this option is selected, Internet Explorer 
4.0 will automatically download the page when you're 
on-line (often when you're viewing another page previ­
ously downloaded) and you can view it later. 

If a site has been prepared using the CDF format, 
the dialog box shown in Figure 2 is aisplayed. A CDF­
developea channel is easier and faster for Internet 

Explorer 4.0 to "spider," since it is XML-based and the 
DTD for the XML page indicates specifically which sec­
tions have been changed. The page can be displayed in 
various ways on a user's desktop, including as a full 
screen, as a screen saver, as a desktop item of a 
desired shape and size, or delivered to the user's E­
Mail mailbox. Developers can give users different 

options as to how they want updated material delivered 
and displayed. 

Like so many things about the Web, I have a feel­
ing we're in the infancy of what will eventually evolve. I 
wouldn't be surprised in a few years if your subscrip­
tion to Nuts & Volts is delivered via the Web instead of 
the mail! NV 

About XML 

H ypertext markup language (HTML) is the standard for Web publishing, but it has some 
real limitations. For example, supposeJou want to include some Japanese characters or 

a mathematical notation on a Web page fille with English text. With HTML, your only solution 
will usually be to add the new characters or notation as graphics, such as .GIF files, instead of 
as text. 

HTML has shortcomings even for the English alphabet. You're limited in the number of 
type fonts and sizes you can use, and HTML presents all sorts of formatting problems for lay­
ing out text and graphics. 

META tags inside HTML documents are used to help search engines like Yahoo and Excite 
classify and index Web pages, but these are overly broad and limited in the amount of infor­
mation they can convey. As a result, Web searches are usually much less accurate than most 
users would like. 

The introduction of webcasting has made the limitations of HTML even more crucial. The 
"spidering" used by Internet Explorer 4.0 (and Web search engines) is not an optimum solu­
tion; it would be better if a Web site could somehow "announce" when it had updated content 
and point out just which pages had changed and not require the entire site to be "spidered." 

It so happens that a solution to these problems has existed for several years. It's called 
standard generalized markup language (SGML) which became an international standard in 
1986. SGML was developed as a platform-independent and extremely flexible way to markup 
text files for publication, and has since been used for everything from typesetting to databas­
es to CD-ROM publishing. If it can be done on a page of printed text or on a video display con­
taining text, it can be done with SGML. In fact, HTML itself is nothing but a subset of SGML. 

So why not just use SGML for Web publishing? The big reason is the tremendous "over­
head" of SGML. SGML includes many features useful for print, CD-ROM, etc., publishing that 
are not required for Web publishing and just take up space. The solution to this problem is to 
select those other elements of SGML that have relevance to Web publishing, add them to 
HTML, and ignore the rest. A group of SGML experts working with the World Wide Web 
Consortium (3WC) studied the problem and, in 1997, released a draft specification for 
extended Markup Language (XML). The final specification may be released by the time you 

read this; it is expected to follow the draft specification very closely. 
Pemaps the biggest advantage of XML over HTML is how it will allow easy conversion of 

existing SGM L documents into Web-ready form. Since it was introduced in 1986, SGML has 
become the standard markup language for books, directories, databases, government docu­
ments, and almost any lengthy text document that's stored in digital form. HTML requires 
extensive reformatting and re-coding to convert from SGML, while XML would involve little 
more than changing the document type declaration (DTD) that is placed at the start of a 
SGML/XML document. The DTD describes such things as special characters, fonts and sizes, 
formatting, etc., used in a document. 

Using a DTD means it will be easy to change the "look" of a Web page merely by chang­
ing the DTD for that document; you won't have to go through the document and carefuUy 
change text, headers, etc. It also means visitors can change how a Web page is displayed by 
selecting a new DTD in their Web browser. For example, Web users with vision problems could 
easily change to a large-print version of a Web page by selecting an optional DTD in their 
browser. 

Another interesting aspect of XML is the flexibility of linking it offers. When you click a 
link on a HTML page, you either go to another section in the same page or to an entirely new 
page. With XML, it's possible to link to a specific paragraph or even sentence in another doc­
ument. This means that you could keep a visitor to your site "anchored" there while permit­
ting them to view selected sections of other pages (to see definitions or graphics, for 
example). ' 

As mentioned in this month's column, CDF is the first use of XML, and so far Microsoft's 
Internet Explorer 4.0 is the only browser that supports XML. Given XML's many advantages 
over HTML, expect Netscape to soon incorporate XML in its browsers. (Remember that both 
HTML and XML are subsets of SGML; adding XML capability to a HTML browser is relatively 
simple.) 

Fortunately, you won't be forced to start using XML immediately. XML is "overkill" for 
many purposes, especially simple pages. But since XML makes it possible to move so many 
existing documents to the Web, you can expect the majority of Web sites to be using XML 
about five years from now. 
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DYNAMIC Technologies 
Advanced Cable Products for a Competitive World 

800-643-4258 • 402-731-9555 
Suite 541064 • Boystown, NE 68154 Fax 402-734-4263 

Stargate Elite Stargate Elite Plus 
• Slim Line Remote 
• SSOMHz I 83 Channel 
• Parental Control 
• Unlimited Favorite Channel 
• HRC I Standard Switchable 
• Auto Fine Tune 
• Manual Tune Override 
• 1 Year Warranty 

As Low As $38.50 

• Volume Control 
• AudioNideo Out 
• Slim Line Remote 
• 550 MHz I 83 Channel 
• Parental Control 
• Unlimited Favorite Chatm.el 
• HRC I Standard Switchable 
• Auto Fine Tune 
• Manual Tune Override 
• 1 Year Warranty 

AS 
LOW 
AS 

$59.95 

Infinity 3000 
• SHARP 125 Channel Tuner 

SHARP's™ New Premiwn Dynamic Tuner 
No Other Cable Box Gives a Sharper Picture 

Stargate Infinity 3000A 
• Upgradeable Micro Decoder Card <l~ 
• Advanced Addressable Base Band D~oder 

• Dynamic Memory Recall 
• Parental Control 

• 125 Chnnel / 800 MHz ~ 'v 
• Volume Control 

• Last Channel Recall 
• Unlimited Favorite Channels 
• Slim Line Remote 
• Automatic Fine Tune 
• Micro Card Slot 
• Volume Control 
• Audio Mdeo Outputs 

• AudioMdeo Outputs 
• Sleep Ttmer 
• Automatic Low Signal Enhancer 
• Dynamic Memory Recall 
• Parental Control 
• Last Channel Recall 

AS 
LOW 

• Unlimited Favorite Channels AS 
• Sleep Ttmer 
• Automatic Low Signal Enhancer 

• Slim Line Remote i5t@jmi 
• Automatic Fine Tune -• ••• • -

AS LOW AS ifflmi 
The Ultimate Navigator Series 

• Advanced Baseband Replacement 
Starting at $219.00 

• Interactive On Screen Display 
• 250 Channel Capable 
• Watch One Premium While Recording Another 
• Parental Control with timed lock/unlock schedules 
• Watch and Record 
• Easy Read Clock 
• Preloaded Channel Labels 
• Unique Favorite Channel Theme System 
• V-Chip Ready 
• AudioNideo Input and Output 
• Addressable/Programmable 
• Electronic Program Guide Available* 

MOVIES 

All Movies 
Action/Adventure 
Comedy 

*StarSight Electronic Program Guide 
Exclusive to the Navigator Series 

Fantasy/Science Fiction 

Closed Captioned 

- ••• SQ!(fojf,CBL(il 8:12P 

• One Touch Recording 
• Eliminates Complicated VCR Programming 
• Current, Future or Series Recording 
• Categorizes All Programming 

• Displays Time, Date, Rating, 
Starring Actors, and More 

• Seven Day Programming Schedule 
• Free Ninety Day Subscription 

All products are FCC approved and comply with the 1996 Telecommunications Act Section 304, Subsection 629 entitled Navigation 
Equipment. In accordance with the 1996 Telecommunications Act, all Dynamic products with decoding functions are addressable and 

must be activated by an authorized cable system. 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT a 'SOLD 

Ailtech 360D11, Frequency Syn .. 01·2GHz ..•..•.••.. $1,000 HP 86408/02/03, Signal Gen., .5-1024MHz ... . .•••.• $1,800 

Argosystems AS210, Frequency Calibration System ... $2,000 HP 8660A/86601 A/86632A, Freq. Syn. . .... , ... . ... $1,000 
Bafco 911A, Frequency~ Analyzer (unused) .... $400 
Ball Efratom PC-10, Rubidium Slandard .. ............ $800 HP 8755C, Network Analyzer Plug-In .... .. .•....••. .. $500 

Bird 4381, RF Power Analyet, Opl 832 . .. ....... ..... $300 HP 8821 A, Medium Gain Bank Amp ... .... ...... .... $150 

Boonton 1028, Signal Generator, .45-520MHz ....•..... $650 HP 8901 A, Modulation Analyzer .•........••....•.. $2,500 
Boonton 428D, Microwattmeter .2MHz·7GHz ....•.. .. . $300 HP 8903A Audio Analyzer "".000 
Boonton 518-M, 0 Standard ....•.......•••••••.•• $250 ' ....................... '"' 

Boonton 82AO, Modulation Meter .............•..... $650 Klffthley 192, Programmable DMM, 6.5 Digits, HP1B ••..• $800 

Boonton 92A, RF Millivollmeler w1Probe ..••..••••••.. $300 Klffthley 614, Electrometer ........................ $700 

Brue! & Kjaer 1612, BandP8$$ Filter • • • • • · · • · • • • • • • · · $250 Krohn-Hite 3202, Filter, LP, HP, BP, Unused . . ..... .. .. $350 
Cushman CE24B, Frequency Selective Voltmeter ...... . $500 . 
Datron 1062, Digital Multimeter •.............••..... $300 Leeds & North 1091 , Capac.tor Decade, .001uF-1uF .... $150 

UOC SR-400, Syrv:ro Resolver Simulator .. ..•...•.• . . $400 Man:oni 2022A, Signal Generator, 10KHz·1GHz .....•. $2,000 

DR Thiedig MILLl-T02, Ohmmeter, PMI 1018B, Peak Power Meter •. . .......•.....•.• • • $350 

E 
1 Milliohm-2 Terraohms · · · · · · · · · · · · · • · • • · • • • · · · · $400 Polarad 1105 E·L, Sig. Gen., 1020A Mod., .8-2.4GHz ...• $300 
aton 380K11, Synthesizer, 1·2000MHz 
Opt 01, 03, 183 ............................. $2,500 Polarad 1207, Signal Source 3.8-8.2GHz .. . .......... $200 

EIP 371, Source Locfcing Microwave Counter, .1 8GHz .. $1,000 Polarad SPNH, Generator 20Hz/20KHz . ....• ...•.. . . $450 

Fluke 3330B, DC Vottage, Current Calibrator . •.•.•. ... $400 Racal Dana 1515, Delay Pulse Generator ... . ......... $500 

Fluke 335A, DC Vottage Standard, (}.llOOVOC · • · · · · · · · $600 Racal Dana 1992, Frequency Counter, High Stab ...... . $500 
Fluke 515A, Portable Calibrator ..... . . .. •...•.• .... $800 
Fluke 5200A, Programmable AC Vottage Standard Racal Dana 9082P, Signal Gen. 1.5·520MHz ..•.. • .•.. $800 

HPIB ..................................... $1,200 Racal Dana 9303, True RMS RF Level Meter ......... . $650 

Fluke 6080A/AN Frequency Syn., .5-1024MHz · · • · · · · · $5,000 Racal Dana 9515, Universal Counter, HPIB, Opt. 41 •.•. . $200 
Fluke 9010A, Micro-System Troubleshooter Opt. 001 ... . $450 
Fluke ASS, Thermal Converter . . ........••..•...... $200 Sanders 5440C, Noise Figure Mir., 10KHz-40GHz ..... . $400 

General Microwave 478A, Peak Power Meter .....• .. .. $700 Sencore TF30, Super Cricket Transistor Tester .. .. ••.•• $200 

General Radio 1422-CB, Standard Cap. · · · · · · · · · · · · .. $200 Tek 11302, Scope, SOOMHz w/(2) 11A71 Plug-ins .. .. • . $1,400 
General Radio 1433G, Decade Resistor ............ . · S350 li k 1241A L · An 1yz ~h Ace · $650 
General Radio 1433G, Decade Resistor, 1.1 11111m ...... $300 e ' o0"' a er, essones · · · · · • · · · · · 
General Radio 1531, Strobetac .... ................ . $150 Tek 1502/04, TOR w~ Chart Recorder ...... . .. . • .. . . $800 

General Radio 1538·P4, High lntensey Flash Capacitor ... $50 Tek 1503/04, TOR, Option 03, 04 . .. . ..•• .. . .•• .. . . $1,000 

General Radio 1633-A, lrv:remental Inductance Bridge · · · $500 Tek 178, Linear IC Test Forture, For 5n ............ . . $300 
General Radio 1650A, Impedance Bridge •.•..••.. .. .. $200 
Gigatronics 600/6-12, Synthesized Source ...•... ... • $l,OOO Tek 2230, Storage Scope, 100MHz, Dual Trace .•..•.. $2,200 

Goldstar OS-7040A, Scope, 40MHz, Dual Trace •....... $200 Tek 2235, Scope, 100MHz Dual Trace ......•........ $750 

Gould 4500, Digital Storage Scope, 35MHz ........... $300 Tek 2336, Scope, 100MHz, Dual Trace ..........• . ... $800 

Guikfline 9l54C, Transvott Standard CeU • • • • • • • • • · · • · $300 Tek 2432, Scope, Digital, 300MHz, 4 Channel. ........ $3,000 
Hitachi V-212, Scope, 20MHz, Dual Trace •......... . .. $200 
HP 1124A, 100MHz Active Divider Probe, Unused .. . .• . $100 Tek 2465, Scope, 300MHz, 4 Channel .... ... ....•.. $2,500 

HP 11638A, Calibration Kit, Type N .. ...• .. .....• . . . . $600 Tek 318, Logic Analyzer, ~h Pods & Acc .............. $500 

HP t1712A, Service Kit for 8670 Series Inst ....••.•... . $500 Tek 464, Scope, 100MHz Dual Trace, Storage .. ..• .. .. $400 
HP 15453A, Pod Set for 8170A .... . ............ .... $200 Tek 

465 
Sc lOOMH D 

1 
T u.v. 

HP 16300, Logic Analyzer, 65 Ch. 100MHz ......... . . $800 • ope, z ua race .. .. · ...... · .... · orovv 

HP 165108, Logic Analyzer Card, 16500A System .• .. . $1,000 Tek 466, Scope, 100MHz Dual Trace, Storage ..••...•• $600 

HP 16530A/16531A, Digital Scope Card, 16500A System $1,000 Tek 475, Scope 200MHz, Dual Trace . .. . • . •••. .. ..•. $600 

HP 1741A, Scope, Storage, 100MHz · · · · · · · · • · · · • · · · $450 Tek 475A, Scope 250MHz, Dual Trace ..... . .•.....•. $650 
HP 1742A, Scope, 100MHz Dual Trace, DMM ......... $400 
HP 1744A, Scope, Storage, 100MHz, Dual Trace •.. ... . $500 Tek 485, Scope 350MHz, Dual Trace ..•••.....•••.•. $700 

HP 214B, Pulse Generator ........••.••••..•..... $1,000 Tek 492/01/02, Spectrum Analyzer . ..... ... ........ $5,500 

HP 2804A, Quartz Thermometer, No Probe ....••• .. .. $300 Tek 492/01/02/03, Spectrum Analyzer •••......•.••.• $6.000 
HP 3325A/01 Function Generator .. .......•...•...• $1,600 Tek 

492102 
S lyz $5 

HP 3325A/01/02, Function Gen. Opt. 01/02 .... .. ..... $2,000 ' pectrum Ana er. .. .. . . . .. .. .. . .. .. . .000 
HP 334A, Distortion Meter ...... ....•...••• . .. . ... $200 Tek 496P, Programmable Spectrum Analyzer . • .•..... $5.000 

HP 3455A, Digital Multimeter .................. . ... $300 Tek 5003, Power Module ....... .. ................ $300 

HP 3580A, Spectrum Analyzer, Opt. 02 · · · · · · .. · .. · · · · $800 Tek 624, XV Monitor ............................. $200 
HP 3581C, Selective Level Meter . . .. .. ............. $500 
HP 4270A, Automatic Capacitance Bridge .. ...•.... .. . $400 Tek 7D20, Programmable Digitizer Pl ..•.•.. . •..•. . •• $600 

HP 432A/8478B, Power Meter & Se..-, .01-18GHz . ... . $450 Tek 7L5, Spectrum Analyzer I L3-1 . . ... . ............. $800 

HP 4800A, Vector Impedance Meter ................. $600 Tek 7S12JS6, TOR Sampler . . .•.. . •.• .... ...•.•••• $800 

HP 5004A, Signature Analyzer · · · · · · · • · • · · • • · · • · · · · $lOO Tek AA5001/TM5003, Distortion Analyzer ......••..•. $1,000 
HP 5006A, Signature Analyzer ..................... $300 
HP 5315A, Universal Counter ...................... $200 Tek CG551AP/515P, Scope Calibrator .........•..•. $1,000 

HP 5334A/010/060, Frequency Counter, Unused ....... $1,200 Tek OC503, Universal Counter 1imer TMSOO .....••. . .. $150 

HP 5335A, Frequency Counter, 11 Digtt, Opt. 010,040 · .. $800 Tek OC504, Counterffimer TMSOO .................. $100 
HP 5340A, Frequency Counter, 18GHz ............... $800 
HP 5340A/01/011, Frequency Counter, LEDs ......... $l,200 Tek MR501, XV Monitor Scope .................... . $200 

HP 5342A, Frequency Counter, 18GHz, Opl 01 ,02 .•.. $2,000 Tek P6046, Differential Probe Kit .......•..•...••... $350 

HP 5342A, Frequency Counter, 18GHz ......... . ... $1,800 Tek PG508, Pulse Generator, SOMHz .•.....•••.•••.. $300 

HP 5345A, Universal Counter ....... · · · .. · .. · ...... $400 Tek S-6, Sampling Head .... ... . .... ... .......... . $350 
HP 5385A, Frequency Counter, Opt. 004 ............. $800 
HP 54001A, 1GHz Active Probe for 5410<>-54110 System . $300 Tek SC502, Scope, 15MHz, Dual Trace ........• • .. .. $250 

HP 54200A, Digltal Storage Scope, Tek SG502, Sig. Gen. 5Hz-50KHz TMSOO Sys .....•.... $200 

Dual Trace, 200/MG/S ........ · · · · · · · · • • · · · · · · $1 ,000 Tek TG501 , 1ime Mark Generator ...... . ............ $400 
HP 6112A, Power Supply, <>-40V, O.SA ............... $200 
HP 6920A, Meter Calibrator ...... . ...........•.... $200 Tek TM503, Mainframe 3 Slot, TMSOO ........ . ....... $100 

HP 8015A, Pulse Generator, .1Hz·SOMHz. 30V ......... $500 Texscan SSG2000, Freq. Syn., 100KHz·2GHz, 

HP 8165A, Programmable Signal Source, AM, FM . .. •. . •.....••.•••••••••••..••.•.•. $1,800 

.0001-SOMHz · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · $1,600 Vu-Data 5110, Semiconductor Tester, In/out Circuit •.••.. $150 
HP 8445B, Spectrum Anyz., Automatic Pre-Selector . . . . . $300 
HP 85538, Spectrum Anyz., RF Plug-in, 1 KC-11 OMHz . . . $200 Wavetek 1038, Network Analyzer, 1 MHz·26.5GHz .. . ... . $800 

HP 8554B/8552B, Spectrum Analyzer 141T, 1.2GHz ... $1,500 Wavetek 1045/14139, Power Meter 

HP 8556A, Plug-In, Spectrum Analyzer, 20Hz·300KHz . .. $300 1MHz·18GHz Opt. 01, 05 . .... .. ...••...•..•... . $800 
HP8557A/180TR, SpectrumAnalyzer,.01·350MHz .... $1,000 W klOS4 s· IG S 35-45GHz $300 
HP 8558811 SOTA, Spectrum Analyzer, .1-1 SOOMHz .. .. $1 ,800 avete ' igna en. weeper, . . .. . ... . 

HP 8559A/182T, Spectrum Analyzer, .Ot -21 GHz ..•• • •. $3,000 Wavetek 185, Sweep Function Gen •. 0001·5MHz .• . .•.. $400 

HP 8559A/853A, Spectrum Analyzer, Digltal, Wavetek t 910, XV Monitor, Dual Trace ..... . .... . .... $600 

.01-21GHz. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · $4,500 Wavetek 2002A, Signal Gen. Sweeper, 1·2500MHz .... $1.000 
HP 8565A, Spectrum Analyzer, .01·22GHz ........... $3,500 . 
HP 8569A, Spectrum Analyzer, .01·22GHz ...•...... . $5,000 Wavetek 3000, Signal Gen., 1·520MHz, AM, FM ........ $600 

HP 86222A, RF Plug-in, .01·2.4GHz ... . .... . . . .... $1,000 Wavetek 3001, Signal Gen., 1·520MHz, AM, FM ....... . $600 
HP 86222B/H69, RF Plug-in, .01-4GHz .....•....... $1,000 Wavetek 452, Filter, Dual HiA.o, 1Hz·10KHz ........... $450 

HP 86241A, RF Plug-in, 3.2-6.SGHz ...... . ... . . . ..•. $400 Wavetek 7530A, FFT Spectrum Analyzer 0-lOOKHz .... . $650 
HP 86260A, RF Plug-111, 12.4·18GHz ....... . .. .. .... $400 
HP 86290B, RF Plug-in, 2·18GHz .. . . ............. $1,400 Wiltron 560A, Network Analyzer ... ... .............. $800 

HP 86408/01, Signal Gen., .5-512MHzAMIFM .. • .... $1,000 Wiltron 610D/6237D, Sweep Generator, 2·18GHz ....... $800 
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The RF Connection 
213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 

http://www.therfc.com/ 

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

UG-218/U N Male for RG-213/214 ........ $5.00 
UG-21D/U N Male for RG-213/214 .. ...... $3.25 

N Connectors for 9913/Flexi4XU9096 

UG-218/9913 .... . $6.00 PinsOnly ...... $1 .50 
UG-21 D/9913 ..... $4.00 Extra Gasket.. ... 75 

Amphenol 83-1SP-1050 PL-259 .......... $0.90 
UG-176/U Reducer RG-59/8X .. 25 or 5/$1 .0C 
UG-175/U Reducer RG-58/58A .25 or 5/$1.0C 
Silver Teflon PL-259/Gold Pin .... .. ..... .. ...... . 
.......................... ..... ...... .. .... $1.00or10/$9.00 

MIL-Spec Coax Available (Teflon, PVC llA) 

New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket.. .......... . 
...................................... 80/ft or $76.00/100ft 
Also New: 9092, RG8X with Type II Jacket 
Intro Price ................................. $23.00/100ft 

Call for Specials of the Month 

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

8 Pin Mike Female ............................... $2.50 
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 

soons3-2666 
301/840-5477 
301/869-3680 

Write In 93 on Reader Service Card. 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with the AES learning system/ 
embedded control system. 
Exlensivc 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 
1/0. for your applications. 

• 32K Byte ROM, 32K Byte RAM· 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad • Digital, Analog, and 
Serial 1/0 • lnterrupts,time.s, 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 togging (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 drivers and MONITOR • Optional Text Book 

Everything you need. From $279 
Money Back Guarantee 

Call for Free Info Pack, or see 
WEB at http:/fwww.aesmicro.com 
714-550-8094, FAX 714-550-9941 

Call 1-800 - 730-3232 

AES 
PMM¥'i·Mmt8\EWMM 

AES m AN'l'ON BLVD, sum 300, COSTA MESA, CA 92626, USA 

BECOME A NUTS & VOLTS 
DISTRIBUTOR 

Call 909-371-8497 
Today! 

COMPLETE LINE OF CABLE PRODUCTS 
0 Quality merchandise by brand name manufacturers 
0 Satisfaction guaranteed 0 Free gift on first order 
0 Technical support 
0 2 year warranty on new converters 
0 COD shipping & overnight shippiQg by request 
0 Experience where it counts 0 Volume pricing llllJll 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES . 

WHOLESALE CABLE M·F 11am-6pm EST (800)-....333 
(718) 262-8900 • FAX (718) 657-4015 • (718) 297-9221 

No NY sales. Federal and local laws provide criminal and civil penalties for unautho­
rized use. Check with your cable providers for permission to use equipment. Must be 
paying for all services you receive. Order by model number only. Some equipment 
refurbished as new. 
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by Ray Marston 

$£CURfTY ElECTRfJNIC$ $Y$TEM$ 
AND CIRCUffS - Part 3 

Contact-operated security cir­
cuits are units that are activated by 
the opening or closing of a set of 
electrical contacts. These contacts 
may take the form of a simple push­
button switch, a pressure-pad 
switch, or a magnetically-activated 
reed switch, etc. 

Ray Marston looks at contact-operated 
security circuits in the third episode of 
this series. 

or more of the switches are closed, 
the relay is driven on and its con­
tacts close and activate the alarm 
bell. Note in the latter case that the 
switches and their wiring pass a cur­
rent equal to that of the relay coil; the 
switches can thus be fairly delicate 
ones, such as sensitive reed types, 
and the wiring can be reasonably 
long. Silicon diode 01 is wired 
across the relay's coil to protect the 
switches against damage from the 
coil's switch-off back EMF. 

The security circuit's output may 
take the form of some type of alarm­
sound generator, or may take the 
form of a relay that can activate any 
external electrical device, and may 
be designed to give non-latching, 
self-latching, or one-shot output 
operation. 

Contact-operated security sys­
tems have many practical applica­
tions in the home, in commercial 
buildings, and in industry. They can 
be used to attract attention when 
someone operates a push switch, or 
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parallel, so that the alarm operates 
when any of these switches are 
closed. This type of circuit gives an 
inherently non-latching type of oper­
ation, and has the great advantage 
of drawing zero standby current 
from its supply battery. 

A disadvantage of the basic 
Figure 1 circuit is that it passes the 
full 'alarm' current through the n.o. 
operating switches and their wiring, 
so the switches must be fairly robust 
types, and the wjring must be kept 
fairly short if excessive wiring volt­
drops are to be avoided. This latter 
point is of particular importance in 

RLA 
-1-

[ (0.0) 

6V 
Relay 
(RLA) 

01 
IN4001 

Figure 1. Simple door-bell 
type close-to-operate 

alarm circuit. 

Figure 2. Relay-aided non-latching 
close-to-operate alarm. 

I 

to give a warning when someone 
opens a door or treads on a pres­
sure pad or tries to steal an item that 
is wired into a security loop, or to 
give some type of alarm or safety 
action when a piece of machinery 
moves beyond a preset limit and 
activates a microswitch, etc. 

A wide range of practical con­
tact-operated security circuits are 
described in this article. 

BELL AND RELAY-OUTPUT 
CIRCUITS 

CLOSE-TO-OPERATE 
CIRCUITS 

The simplest type of contact­
operated security circuit consists of 
an alarm bell (or a buzzer or elec­
tronic 'siren-sound' generator, 
etc.), wired in series with a normal­
ly-open (n.o.) close-to-operate 
switch; the combination being 
wired across a suitable battery 
supply, as shown in the basic 
'door-bell' alarm circuit of Figure 1. 

Note that any desired number 
of n.o. switches can be wired in 
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Figure 4. Transistor-aided non­
latching close-to-operate alarm. 

V+ (6V to 13.SV) 

01 
IN4001 

S2 S3 

R1 SCR 
1k0 C1060 

(see text) 

R2 c 
1k0 

ov 
Figure 6. SCA-aided self-latching 

close-to-operate alarm. 

security applications in which the cir­
cuit is used with several widely sep­
arated n.o. switches. 

The solution to this problem is to 
activate the bell, via a 'slave' device 
(which is fitted close to the bell but 
requires a fairly low input current), 
and to.activate this slave device (and 
thus the bell) via the security switch­
es. Figures 2 to 6 show a variety of 
such circuits, in which the slave 
device takes the form of a relay, a 
power transistor, or an SCA. 

Figure 2 shows a relay-aided 
version of the close-to-operate alarm 
circuit. Here, the parallel-connected 

~ 
J.:eyswitch 

I 
1 6V 
I 

6V 
Relay 
(RLA) 

The Figure 2 circuit gives a non­
latching form of operation, in which 
the alarm operates only while one or 
more of the operating switches are 
closed. 

In most high-security applica­
tions, the circuit should be a self­
latching type in which the relay and 
alarm automatically lock on as soon 

01 
INM>01 

as any one of the n.o. 
switches is closed, 
and can only be de­
activated via a securi­
ty key. 

Figure 3 shows 
the above circuit 

T 
RLA 

1 

..--...----, modified to give this 
type of operation. 
Here, the relay has 
two sets of n.o. con­
tacts, and one of 
these is wired in par­
allel with the n.o. 
switches so that the 
relay self-latches as 

RLA 

(n~o) [ 1'~J .. [ (o.o) 

Figure 3. Relay-aided self-latching 
close-to-operate security alarm. 

V+ (8V to 13.SV) 

01 
IN4001 

S1 52 53 

R1 SCR 
1k0 C106D 

(see text) 

R2 c 
1k0 

ov 
Figure 5. SCA-aided non-latching 

close-to-operate alarm. 

n.o. switches are wired in 
series with the coil of a 6V 
relay (which typically draws 
an operating current of less 
than 1 OOmA), and the relay 
contacts (which can typically 
switch currents of several 
amps) are wired in series 
with the alarm bell, and both 
combinations are wired 
across the same 6V supply. 

Thus, when the switches 
are open, the relay is off and 
its contacts are open, so the 
bell is off, but when any one 

soon as it is operated, and the entire 
circuit can be enabled or 
disabled/de-activated via key switch 
S1, which is wired in series with the 
battery supply line. 

Circuits of this basic type are 
usually used in low-cost 'zone pro­
tection' applications, in which the 
'zone' is a large room or shop floor, 
the S 1 key switch is located outside 
of the zone, and the n.o. trigger 
switches are hidden pressure-mat 
switches or door- or window-operat­
ed microswitches fitted within the 
protected zone. 

An alternative solution to the 
Figure 1 switch-and-wiring 'current' 
problem - but which can only be 
used in non-latching applications -
is shown in Figure 4, in which npn 
power transistor Q1 is used as the 
slave device. Resistor R1 ensured 
that - when any of the activating 
switches are closed - Q1 's drive 
curent is limited to less than 60mA, 
which (assuming that Q1 has a nom­
inal current gain of at least x25) 
enables the transistor to switch at 
least 1.SA through the alarm bell. 

Another solution to the 'current' 
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Figure 7. Simple open-to-operate alarm 
draws a 1 mA standby current. 

Figure 8. Improved open-to-operate alarm 
draws a 25µA standby current. 

Figure 9. CMOS-aided open-to-operate alarm 
draws a 1 µA standby current. 

problem is to use an SCA (silicon 
controlled rectifier) as the slave 
device, as shown in Figures 5 and 6. 
These circuits rely on the fact that 
ordinary electromagnetic alarm bells 
are self-interrupting solenoid 
devices that incorporate a self-acti­
vating on/off switch in series with the 
solenoid's supply line. 

This switch is normally closed, 
allowing current to reach the sole­
noid and throw out a striker that hits 
the bell dome and simultaneously 
opens the switch, thus breaking the 
current feed and causing the striker 
to fall back again until the switch 
closes again, at which point the 

REs~tl 

ently self-latching devices that, once 
they have been initially turned on, 
remain on until their anode current 
falls below a 'minimum holding' 
value, at which point the SCA 
unlatches and turns off. 

In the Figure 5 circuit, the SCA 
thus automatically unlatches each 
time the alarm bell self-interrupts, 
but in the modified Figure 6 design, 
the bell is shunted via A3, which is 
wired in series with n.c. switch S4, 
which ensufes that the SCA's anode 
current does not fall below the 
C106's minimum holding current 
value when the bell self-interrupts, 
thus providing the circuit with a self-

R1 
12M R3 

3k9 

Q1 
2N3906 

to pins 
8,9,12, 13 

of IC1 

IC1 •40018 

RLA 
12V 

180R+ 

RLA 
01 - 1-

IN4001 (n.o) 

switches, and a basic circuit of this 
type is shown in Figure 7. 

In Figure 7, the coil of a 12V 
relay is wired in series with the col­
lector of transistor 01, and bias 
resistor A1 is wired between the 
positive supply line and 01 base. 
The alarm bell is wired across the 
supply lines via n.o. relay contacts 
ALA/1, and n.c. operating switch S1 
(which may consist of any desired 
number of n.c. switches wired in 
series) is wired betWeen the base 
and emitter of the transistor. 

Thus, when S1 is closed, it 
shorts the base and emitter of 01 
together, so 01 is cut off and the 
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RLA 
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draws a quiescent current of 1 mA via 
A1. When S1 opens or a break 
occurs in its wiring, 01 's base-to­
emitter short is removed and the 
transistor is driven to saturation via 
A1, thus turning the relay on and 
activating the alarm bell via relay 
contacts RLA/1. 

This basic circuit gives a non­
latching type of alarm operation, but 
can be made to give self-latching 
operation by wiring a spare set of 
n.o. relay contacts (ALA/2) between 
the collector and emitter of 01, as 
shown dotted in the diagram. 

Thus, the Figure 7 circuit gives 
fail-safe operation, but draws a qui­

escent or standby current 
of 1 mA. This standby 
current can be reduced 
to a mere 25µA by modi­
fying the circuit in the 
way shown in Figure 8. 

Here, the value of A1 
is increased to 470K, and 
01 is used to activate the 
relay via pnp transistor 
02, and the circuit's 
action is such that 01 -02 
and the relay and bell are 
all off when S1 is closed, 
but turn on when S1 is 
open. Figure 10. Self-latching CMOS-aided alarm draws 

a 1 µA standby current. &---------------------------------- The basic circuit 
gives a non-latching form 
of operation, but can be 
made self-latching by 

whole process starts to repeat, and 
so on; the bell's operating current is 
thus drawn in pulsed form. 

In the Figure 5 circuit, the alarm 
bell is wired in series with an SCA 
that has its gate current derived from 
the positive supply line via current­
limiting resistor A1 and via the paral­
lel-connected n.o. security switches, 
which (when A1 has a value of 1 kO) 
pass operating currents of only a few 
milliamps. When all the switches are 
open, the SCA and alarm bell are 
off, but when any one of the switch­
es is closed it feeds gate current to 
the SCA via A1, so the SCA turns on 
and activates the bell. 

Note in this design that, since 
the bell is a self-interrupting device, 
the circuit effectively gives a non­
latching type of operation in which 
the SCA and bell only operate while 
one or more of the switches are 
closed. 

Figure 6 shows how the above 
circuit can be modified to give self­
latching operation. SCAs are inher-
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latching action. Figure 11. Simple self-latching loop alarm circuit. 
Note that 

the C106 SCA used in the Figure 5 
and 6 circuits has an anode current 
rating of only 2A, so the alarm bell 
must be selected with this point in 
mind. Alternatively, SCAs with higher 
current ratings can be used in place 
of the C106, but this modification will 
probably necessitate changes in the 
A1 and A3 values of the circuits. 
Also note in these SCA circuits that 
- to compensate for the SCA's typ­
ical 1 V anode-to-cathode volt drop 
- the supply voltage must be at 
least 1 V greater than the nominal 
operating voltage of the alarm bell. 

OPEN-TO-OPERATE CIRCUITS 
A major weakness of the Figure 

1 to 6 circuits is that they do not give 
a 'fail-safe' form of operation, and 
give no indication of a faulty condi­
tion if a break occurs in the contact­
switch wiring. This snag is overcome 
in circuits that are designed to be 
activated via normally-closed (n.c.) 

Metal security case ~ 
I - - - - - - - - - - - - - - - - - ·- - - - - - - - - - - - - - . - - - - -
1 Test (non-latching) ~FF : 

51 
: 

1 02 2 Key swlch' 
I 

14 

R2 
10k 

R3 
3k9 

to pins 
5, 6, 8, 9, 
12, 13 of 

IC1 

IC1 = 40018 

S2 Anti-tamper 

IN4001 I 
I 

Q1 1--.. 
2N3906 : RLA 

I 2 

RLA 
12V 

180R+ 

1 (n.o) 

RLA 
1 

(n.o) 

I 
I 
I 
I 

+ I 
I 

.,- I 

:12V I 

- - - - _5!it~ j~t!!_xtl - - - - - - - - - - - - - - - - - - - - - - - - -

Figure 12. Improved version of the self-latching loop alarm. 

relay and the bell are inoperative. 
Under this condition, the circuit 

wirjng a spare set of n.o. relay con­
tacts (ALA/2) between the collector 



The switch is nonnally held closed (via downward 
pressure on the coll spring) by the unit's security 

case, and Is open when the case Is open 

t 
...--collspmg 

Bonding material 
~--!El..+---. 

V+ 

'Siren' 
waveform 
generalor 

ov 

V+ 

OUtput 
driver =. ll)) 

circuit, with its 
series-con­
nected S1 
security 
switches 
replaced by a 
number of 

abled. This TEST (non-latch) posi­
tion is meant to be used when test­
ing the loop wiring. 

PCB, with drilled 
mounting holes 

Figure 14. Basic elements of a siren-sound 
generator. 

series-con­
nected wire 
'loops' that -
when key­

When S1 is in the position '3' 
TEST (latching) position, all of the 
circuit except the bell is enabled. 
When S1 is in the position '4' ON 
position, the entire circuit (including 
the alarm bell) is enabled, and the 
circuit gives normal 'security' oper­
ation. Tactile 'keypad' 

switch (n.o) and momentarily oper­
ating RESET switch S2, 
at which point the 

Figure 13. Basic way of constructing an anti­
tamper switch (see text). 

bistable's output latches 
back into the high state and turns off 
01 and the relay and bell. The circuit 
draws a quiescent current of about 
1µA. 

and emitter of 02, as shown dotted 
in the diagram. 

If desired, the standby current of 
the Figure 8 circuit can be reduced 
to a mere 1 µA or so by using an 
inverter-connected CMOS gate in 
place of 01. as shown in Figure 9. 
The gate used here is taken from a 

'LOOP' ALARM CIRCUITS 
One type of contact-operated 

alarm circuit that is widely used in 
4001 B quad two-input NOR ,.------------------. 
gate IC, and the three 
unused gates are disabled 
by shorting their inputs to 
the OV line, as shown in the 
diagram. 

Gate 
lnput-~4 

( OV=ON) 
V+=OFF 

C1 
ON OFF 

ov 

The used gate has a 
near-infinite input imped­
ance, and the standby cur­
rent of the circuit is deter­
mined mainly by the R1 
value and by the leakage 
current of 01. The basic cir­
cuit gives a non-latching 
form of operation, but can 
be made self-latching by 

Figure 15. Basic BOO Hz monotone ·siren ' 
waveform generator circuit. 

R1 
100k 

IN 

V+ 

Gated 

V+ V+ 

Gated 
I~ 

'Siren' 'Siren' 
waveform 
generator OUT 

waveform 
Gated 

IN 'Siren' generator OUT waveform 
51 generator OUT 

ov OV ov 
(a) 

Close-to-operate 
(b) 

Open-to-operate 
(c) 

Supply-line switching 

Figure 18. Alternative ways of gating the Figure 15 to 17 'siren' 
waveform generator circuits. 

wiring a spare set of n.o. relay con­
tacts (RLA/2) between the collector 
and emitter of 01, as shown dotted 
in the diagram. 

Figure 10 shows an alternative 
way of making the basic Figure 8 cir­
cuit give self-latching operation, 
without resorting to the use of a 
spare set of n.o. relay contacts. In 
this case, the relay-driving transistor 
(01) is driven by a pair of 4001 B 
CMOS NOR gates that are config­
ured as a bistable multivibrator and 
has an output that goes low and self­
latches if S1 is briefly opened or its 
leads are broken. 

As the bistable output goes low, 
it turns 01 on, thus activating the 
relay and alarm bell. Once the 
bistable has latched the bell into the 
'on' state, it can be reset into the 
standby or 'off' mode by closing S1 

large shops and stores (and also in 
domestic garages and garden 
sheds) is the so-called 'loop' alarm, 
in which a long length of wire is run 
out from the alarm unit, is looped 
through a whole string of 'to be pro­
tected' items in such a way that none 
of them can be removed without cut­
ting or removing the wire, and is then 
looped back to the alarm unit again, 
to complete a closed electrical cir­
cuit. 

The alarm sounds instantly if an 
attempt is made to steal any of the 
protected items by cutting the wire 
loop, i.e., by effectively opening its 
'contacts.' Figure 11 shows the cir­
cuit of a simple battery-powered unit 
of this type. 

The simple Figure 11 loop alarm 
circuit is a modified version of the 
self-latching CMOS-aided Figure 9 

operated switch S1 is closed - acti­
vate the self-latching alarm if any 
part of the loop wiring becomes open 
circuit. 

In the diagram, only two loops 
are shown, but in practice any 
desired number of loops can be 
used. The entire circuit (except the 
loops) is ·housed inside a metal 
security case, and the loops are con­
nected to screw terminals on the 
main circuit board via grommet holes 
in the side of the case; unwanted 

V+ (4.5 to 15V) 

Gate input _ _..,_-\ 

( 
OV=ON) 
V+=OFF C1 

100n 

IC1 z: 40018 

ov 

The final point to note about the 
Figure 12 circuit is that n.c anti-tam­
per switch S2 is wired in series with 
the loop network and (when S1 is 
set to the ON position) activates the 
self-latching alarm if it (S2) takes up 
an 'open' state. 

82 is actually an ordinary n.o. 
tactile 'keypad' switch with a short 
coil-spring bonded vertically to its 
touch-pad, and is fixed to the main 
circuit board in such a way that the 
switch is held in the closed n.c. 

ON OFF 

Figure 16. Basic pulsed-tone ·siren' waveform generator circuit. 

V+ (4.5 to 15V) 

Gate 
Input 

(OV=ON) 
V+ =OFF 

C1 ON OFF 

7 
i~1i11i111i11i111i1111r 

IC1 =40018 IN4001 

ov 
Figure 17. Basic warble-tone 'siren' waveform generator circuit. 

loops can be replaced by short cir­
cuits connected between the appro­
priate screw terminals. The entire 
circuit can be turned on and off via 
key switch S 1 . 

Figure 12 shows an improved 
version of the Figure 11 self-latch­
ing loop alarm circuit. The first 
points to note about this version of 
the circuit are that a LED is con­
nected across the relay coil via R4 
and thus illuminates and gives a 
visual indication whenever the relay 
is turned on, and that the circuit's 
+ 12V power feed is controlled via 
four-way key switch S1 and diodes 
D2 and D3. When S1 is in position 
'1,' the entire circuit is turned off. 
When S1 is in position '2,' the main 
part of the circuit (including the LED 
indicator) is active, but the alarm 
bell and self-latching facility are dis-

position (via the spring) when the 
circuit's security case is closed, but 
opens (thus sounding the alarm) if 
the case is opened while the alarm 
system is still turned on. 

Anti-tamper switches of this 
basic type are quite easy to make 
from readily-available components. 
Figure 13 illustrates the basic 
method of construction. 

Before leaving this BELL AND 
RELAY-OUTPUT CIRCUITS sec­
tion of this article, note that the var­
ious relay-output circuits shown in 
Figures 2, 3, and 7 to 11 can, if 
desired, be used to activate any 
type of electrical or electronic alarm 
or system via their n.o. relay con­
tacts when the relay is triggered in 
response to an input contact­
switching action, and are thus not 
restricted to use with alarm 
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Figure 21. Medium power (up to 6.6 watts into 8RO) 
output driver. 

(c) 
Bridge-driven piezo output 

make practi­
cal siren 
waveform 
generator cir-
cuits. 

Figure 
15 shows the 
basic circuit 
of a simple 

frequency of the 6Hz astable is con­
trolled by R1 -C1, and that of the 
800Hz astable is controlled by R2-
C2. 

Figure 17 shows how the Figure 
16 circuit can be modified so that it 
produces a warble-tone alarm sig­
nal. These two circuits are basically 
similar, but in the latter case the 6Hz 
astable is used to modulate the fre­
quency of the right-hand astable 
(rather than to simply pulse it on and 
off), thus causing the generated 
tone to switch alternately between 
600Hz and 450Hz at a 6Hz rate. 

Figure 19. Alternative ways of driving a piezoelectric 
·sounder' from the outputs of the Figure 15 to 17 'siren' 

waveform generator circuits. 

Gate 
Input 

Gated 
'Siren' 

waveform OUT 
generator 

ov 

R1 
3k3 

+4'.5 to +12V 

SPKR 
64R 

gated 800Hz 
(monotone) siren waveform gen­
erator. Here, two of the gates of 
a 4001 B IC are connected as a 
gated 800Hz astable multivibra­
tor, and the IC's two remaining 
gates are disabled by wiring their 
inputs to ground. 

The action of this astable is 
such that it is inoperative, with its 
pin 4 output terminal locked high 
(at V+) when its pin 1 input ter­
minal is high (at V+), 

Note that the pin 1 and pin 8 
gate terminals of the two astables 
are tied together, and both astables 
are thus activated by the pin 1 'gate' 
input signal; the circuit is inopera­
tive, with its pin 11 output terminal 

right-hand astable is controlled by 
R2-C2, and the 'warble-tone' swing 
of the right-hand astable is con­
trolled via D1-R3. 

Note that each of the Figure 15 
· to 17 gated waveform generator cir­
cuits are inactive (with their output 
terminal locked high) when their pin 
1 input terminal is high (at V+), but 
can be gated on by pulling pin 1 low 
(to OV). 

Each of these circuits can thus 
be gated on and off by using any of 
the three input connections shown 
in Figure 18. Thus, they can be 
gated on by closing an n.o. switch 
by using the input connections 
shown in (a), or by opening an n.c. 
switch by using the input connec­
tions shown in (b), or can be gated 
on or off by making or breaking the 
supply line connection by using the 
input connections shown in (c). In 
cases (a) and (b), the circuit draws a 
typical standby current of only 1 µA 
or so when in the 'off' state. 

If the Figure 15 to 17 gated 
waveform generator circuits are to 
be used in alarm-sound applications 
where fairly low acoustic output 
powers are required, these can be 
obtained by feeding the circuit's out­
put to a low-cost piezo sounder in 
any of the three basic ways shown 
in Figure 19. 

Thus, in (a), the sounder is dri­
ven directly from the Figure 20. Simple output driver 

circuit that can feed up to 520mW 
into a 64R speaker load. 

but acts as a square-
wave generator when 
its input pin is low (at 

R1 
100R 

+1sv generator's output, and 

bells only. 

SIREN-SOUND 
SECURITY CIRCUITS 

OV). The generator can 
thus be gated on and off 
via the pin 1 input termi-
nal, and produces its Gate 
output signal on pin 4. input 

The astable's operating 
frequency is controlled 
by the R1 and C1 values. 

ov 

in (b), it is driven via a 
4001 B gate that is used 

SPKR as a simple inverting 
'4RO buffer; in both cases the 

RMS 'alarm' voltage 
applied across the 
piezo load equals 50% 
of the V+ value. Contact-operated security cir­

cuits can easily be designed to pro­
duce electronically-generated 'siren' 
alarm sounds in piezoelectric 
'sounders' or in electromagnetic 
loudspeakers. Such systems can be 
made to produce a variety of 
sounds, at a variety of power levels, 
and may be designed around vari­
ous types of semiconductor devices. 

Figure 16 show~ a 
single 4001 B IC used to 
make a gated pulsed­
tone waveform genera-

Figure 22. High power (up to 13.2 watts into 4RO) 
output driver. 

In (c), the sounder 
is driven in the 'bridge' 
mode via two series­
connected 4001 B 
inverters that apply anti-

All siren-sound generators take 
the basic form shown in Figure 14, 
and consist of a siren waveform 
generator, an output driver, and an 
electro-acoustic transducer. 

One of the cheapest and most 
useful semiconductor devices for 
use in this type of application is the 
CMOS 4001 B quad two-input NOR 
gate IC, which draws near-zero 
standby current, has an ultra-high 
input impedance, can operate over 
a wide range of supply-rail voltages, 
and can be used in a variety of 
waveform-generating applications. 

The rest of this article shows 
various ways of using one or two 
4001 B I Cs and a few other compo­
nents to make a variety of contact­
operated siren-sound security cir­
cuits. 

Figures 15 to 17 show three dif­
ferent ways of using 4001 B ICs to 
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tor. Here, the two left­
hand gates of the IC are 
wired as a gated low-fre- RS 
quency (about 6Hz) 100k 
astable squarewave 
generator, and the two 
right-hand gates are 
wired as a gated 800Hz 
astable that is gated via 
the 6Hz astable. 

14 

81 
7 

IC1 :: 4'001 B 

+4'.5 to +12V 

IN4001 

ov 

phase signals to the two 
sides of the piezo load, 
causing the piezo load 
to 'see' a squarewave 
drive voltage with a 
peak-to-peak value 
equal to double the V+ 
value, and an RMS 
'alarm' signal voltage 
that equals the V + 

SPKR value. The (c) circuit 
MR thus gives four times 

more acoustic output 
power than either of the 
(a) or (b) circuits. 

The action of this cir­
cuit is such that it is inop­
erative, with its pin 11 
output terminal locked 
high (at the positive sup­
ply rail voltage) when its 
pin 1 input terminal is 
high, but becomes active 

Figure 23. Low-power (up to 520mW) warble-tone alarm­
call generator, activated by closing a n.o. switch. 

If the Figure 15 to 
17 gated waveform 
generator circuits 
(which each have an 

and produces a pulsed-tone output 
on pin 11 when its input pin is low (at 
OV). 

This generator can thus be 
gated on and off via the pin 1 input 
terminal and, when gated on, pro­
duces a 800Hz tone that is gated on 
and off at a 6Hz rate. The operating 

locked high (at V+) when the pin 1 
input terminal is high, but becomes 
active and produces a warble-tone 
output on pin 11 when the input pin 
is low (at OV). 

The operating frequency of this 
circuit's 6Hz astable is controlled by 
R1-C1, the center frequency of the 

output that is locked high when the 
generator is gated off) are to be 
used in alarm-sound applications 
where fairly high acoustic output 
powers are required, these can be 
obtained by feeding the astable's 
output to inexpensive 'low-fi' or 
horn-type loudspeakers (these have 



an electro-acoustic power conver­
sion efficiency that is typically some 
20 to 40 times greater than a normal 
hi-ti speaker) via one or other of the 
simple direct-coupled 'driver' circuits 
shown in Figures 20 to 22. 

Thus, the simple Figure 20 dri­
ver circuit is designed to pump a 
maximum of only a few hundred mil­
liwatts of audio power into a cheap 
64R speaker. When the siren wave­
form generator is gated off, its out­
put is high and 01 is thus cut off, but 
when the generator is gated on, its 
output drives 01 on and off and 
causes it to feed power to the 64R 
speaker. The output power depends 
on the supply rail voltage, and has a 
value of about 520mW at 12V, or 
120mW at 6V, when feeding a 64R 
speaker load. 

Note that, since 01 is used as a 
simple power switch in this applica­
tion, very little power is lost across 
the 2N3906 transistor, but its current 
rating (200mA maximum) may be 
exceeded if the circuit is used with a 
supply value greater than 12V. 

The Figure 21 driver circuit can 
pump a maximum of 6.6 watts of 
audio power into an SRO speaker 
load, or 3.3 watts into a 16R load. 
Here, both transistors are cut off 
when the waveform _generator is 
gated off, but are switched on and 
off in sympathy with the siren wave­
form when the generator is gated 
on. 

Note in this circuit that the posi­
tive power supply rail is fed directly 
to the output driver, but is fed to the 
waveform generator via decoupling 
network R1-C1, that voltage divider 
R2-R3 ensures that the output 
stages are not driven on until the 
generator's output voltage falls at 
least 1.9V below the supply rail 
value, and that diode 01 is used to 
damp the speaker's back-EMF 
when driver 02 switches off. 

Finally, the Figure 22 driver cir­
cuit can pump a maximum of 13.2 
watts into a 4RO speaker load when 
powered from a 15V supply. Here, 
all three transistors are cut off when 
the waveform generator is cut off, 
but are switched on and off in sym­
pathy with the siren waveform when 
the generator is gated on. 

Thus, Figures 15 to 17 show 
three alternative 'siren' waveform 
generator circuits that can - when 
used in practical contact operated 
security circuits - each be gated in 
any of three basic ways and be used 
in conjunction with any of six basic 
types of acoustic output driver cir­
cuit, thus offering a total of 54 differ­
ent circuit combinations. 

Figure 23, for example, shows 
how the Figure 17, 18(a) and 20 cir­
cuits can be combined to make a 
warble-tone alarm-call generator 
that can be activated by closing an 
n.o. switch and which can pump 
520mW into a 64R speaker load 
when operated from a 12V supply. 
NV 
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available. 808-949-5410 voice. 808-955-
3959 fax. 

, AMAZING MINI MICRO STEREO 
~ FM RADIO: $7.50 

~
4'' · 1"& : Much lighter than a heavy jam 

~ box with really good sound! 
This tiny radio 

The popular photon microlight has been improved. These super-bright 
(better than 8 candellas!) LED lights are visible over a mile away. The 
LED is secured in a tough ABS case and offers a squeeze button for 
quick use, and a constant on slide switch for prolonged lighting 
needs. The lithium batteries last a very long time (10 year 

. (1.s"x1.06"xo.3s") has a seek 
button, reset control, and an 

on/off switch. 
Personal listening has never sounded 
better: Ideal ior ballgames, studyhall, 

shelf lifel) and are included. The light won't burn out 

and workouts. 

because it is an LEDi Specify your choice of five incredible 
bright colors. Great for home or office use, popular with fire 
and rescue professionals, pyrotechnicians, stage performers, 
and dimly lit restaurant patrons. PHOTON II microlights 
include a keyring and come in ruby red ($13.SO), amber yellow ($13.SO), 
sapphire blue ($17.SO), diamond white ($17.SO), and emerald green 
($17.SO). Includes two replaceable 2016 lithium batteries. 

Battery and nugget style 
earphones included. 

surf the internet? www.gatewayelex.com 
r------------------~ 
1 Projection Pocket Laser $29.95 1 

V>C1-R CASE $12.SO 

I 
Pocket size laser pointer with clear case allows you to 'see inside' I 

and sports hl-brite LED "disco lights" when the switch button is 
I activated. Use as a regular laser pointer or attach one of the 6 I· 
I 

interchangable bezels to turn the ordinary red laser dot into a I 
large image. Select from an arrow. mud flap girl. peace sign 

I fingers. skull. angel. or I (heart) U message. Can be projected on I 
I a wall, ceiling. etc. Great gadget to amuse and impress your I 

We had a cm designed specifically for the popular little Ymu 
HT. A fully adjustable cm made of a durable polypro web 
material, it features an elastic side slot to store your spare 

battery or drycell case (some aftermarket antennas fit well here 
tool), a heavy-duty velcro closure to keep your radio secure yet 

accessible, and a super strong velcro belt loop to attach 
conveniently to your belt. Cue fits several other radios including 
the VXF-1 FRS radio from Vertex. (Note: Elastic side slot may 

not be appropriate for batteries on other radios.) A great cue at 
a very affordable pricel Yes, we do sell the Yam VX-1R as well 
as many other popular Yam, Kenwood, lcom and Alinco radios! 

friends. Includes 3 LR44 button batteries. Approx. 15mmx90mm. 
I Includes keyring. I 
I • • • • • • • • • • • • I 

~ The peltler junction is a solid-st.au: tl1ermovoltaic device. Current applied to tl1e device will produce heat on one side of the device and a 
127THERMOCOUPLES PELTIER JUNCTIONS · \) 

'\,./' cold surface on the other side. WaU:r placed on the surface will freeze or boll depending on polarity of applied voltage. Ideal for 
applications from 3-12 VDC -- grab a batU:ry and let your imagination run wild! DOCUMENTATION INCLUDED!!! 

Small Peltier Junction $20.00 (approximaU:ly 1.17'x1.17'x.12") Large Peltier Junction $29.50 (approximaU:ly 1.56''x1.56''x.15") 

MEMBRANE TOUCHMOUSE $19.~0 
Tkis is A muckpAd MOUSE REplACEMENT. "LET youn fiNGERS do rkE poiNTiNG.. h will fuNCTiON AS A STANdAnd SERiAl MOUSE REplAcEMENT. No 
NEEd Fon A clEAn dESkspAcE, MousEpAd, on EVEN A TRACkbAll .. . you pur youn fiNGER ON rkE rouckMouSE, swinl ir AROUNd rkE flAr MEMbRANE 

sunfACE, ANd PRESTO, YOUR poiNTER is EXACTiy wlirnE you CAN pul youR fiNGER ON irl 

Passive infra-red Talking Motion Detector!!! $27.50 
"Stay out of that refrigerator!", "Watch your step!", "Do your homework", "Don't touch that remote!" ... The 

possibilities 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-laws) 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 jack). May 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 1-1/2". 

,,,-------------------------,~-~ I Infra-Red CCD Camera . I 

I 
$99.50 •• 

I 
Black and white board-level camera is small but mighty. Operates on • @ • 
9-12 VDC with adjustable lens. Features an infra-red LED boarder 

I for viewing 'in the dark' ... forget those night vision goggles! • • 
The whole thing measures a tiny 1.5"xl.5"x0.75". Small size is great 

I for applications requiring a concealed camera. Same camera available • • 
I without IR LED feature, $85.00. 

11.-'~----"--!L.m!!!l!Ll-----L'---~---------- - - - - - - - - - - - ~ newl POWER ONE SWITCHING 
· .,,.. · '" • ·•· · <'" POWER SUPPLY $19 .50 
• He•e'• a g•eaf buy in a new 
,:·· .. ,) switching power supply manu-

0:: · · :::; factured by POWER-ONE™. 
" '. .: :: ) Great looking open-frame supply 
.. ,,.,,, ,,,,,:,·;,.,,.,.,.:.:·'·: ........ ~ ... :.<':'·' appropriate for 110/220 VAC 

input with popular output values: 
+5V@20A. +12V@ 5A. +12V@ lA. -12V@ lA 

Approx. 8-1 /2" X 4-1 /2" X 2" 
Note: Mdl order cl.15tomers please allow an extra S 2.00 for 

shipping/ha'ldling on this item. 

THE FINE PRINT , PRICES SUBJECT TO CHANGE 

II WllllOUT NOllCE •GATEWAY IS NOT RESPONSIBLE 
FOR PRINllNG ERRORS• MASTERCARD, VISA AND 

DISCOVER ACCEPTED• YES, WE'LL TAKE YOUR 

• 

CHECK ,, SORl!Y, NO C.O.D.s • SI 0 MERCHANDISE 
MINIMUM ON MAIL ORDERS• SUPPLY Of SOME 

ITEMS IS LIMITED• PRICES DO NOT INCLUDE 
SHIPPING• UPS GROUND SlllPrtNGIHANDLING 

WSA WlllllN THE CONTINENTAL U.S. (ITEMS REQUIRING 
- ADDITIONAL AMOUNTS ARE NOTED) .. . $4.2~ FOR 

HIE FIRST ITEM, SO. 50 FOR EACll ADDITIONAL ITEM. 
RESTOCKING CHARGE MAY BE ASSESSED ON RETURNED 

ITEMS. If A SMu1f ltold~ hii !Mtw", wkA1 coloR will lie tuRN? 

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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TRANSISTOR THEORY SIMPLIFIED. 
A new, easier to understand approach. 
Other basic electronics theory included. 
Lots of useful information. 22 page text 
$6.45 ppd. Credit card orders 703-549-
5325 or mail to: THERMADYNE, INC., 
206 Birch St., Alexandria, VA 22305. 
Details on our web page: WWW.pacific 
ocean.comlthermadyne 

200+ ELECTRONIC PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. Loose 55¢ 
stamp for catalog & dealer info. 
MATCO-A4, POB 509, ROSEVILLE, Ml 
48066-0509. 

BUILD A radar jammer out of your old 
radar detector. No electronic knowledge 
needed. Call 24 hr. for easy step-by­
step plans. "GUARANTEED: New from 
"Image Master Publishing" 1-800-295-
0953. Only $9.95, $2.50 S&H. 

CIRCUIT BOARDS. Single sided. No 
minimum. No set-up fees. No hidden 
costs. No per hole charge, up to 1 ,000 
holes per panel. Complete price list 
available. Circuit Design, PO Box 5415, 
Central Point, OR 97502, 
541-664-7904. Phone or Fax. 
http://www.cdsnet.net/Business/circuits/ 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

SURVEILLANCE TRANSMITTER 
SCHEMATICS! FM band- 2 telephone 
and 3 room transmitters constructed 
using Radio Shack parts with their num­
bers given. One telephone and two 
room transmitters are tunable from 65 to 
305MHz, and constructed with listed 
supply house parts. PC board patterns 
presented. PRICE: $25 + S&H $2. For 
immediate shipment, pay with money 
order. SHEFFIELD ELECTRONICS 
CO., PO Box 377940-E, Chicago, IL 
60637-7940. Tel: 773-324-2196. 
http://www.adnetmk.com/sheffield 

UNLIMITED UNDERGROUND elec­
tronics plans/kits, schematics, parts, 
assemblies, EMP, lasers, plasma, rail 
guns, electronic weapons, alternative 
energy, etc. High energy plasma gener­
ator, plans $5; high power EMP genera­
tor weapon, plans $8; 12" arc generator, 
plans $2; Tesla earthquake machine, 
plans $7; rail gun designs, plans $5; 
cold fusion R1 gen. plans $8; 12VDC to 
1'15VAC inverter, plans $2; radio 
freq/signal jammer, plans $3. For orders 
or catalog send SASE to: 1839-D West 
Vistaway #515, Vista, CA 92083. 
Http://www.access1.net/ninteach/ 760-
639-5527/vm. E-Mail: ninteach@acc 
ess1.net 



VAN DE GRAFF GENERATOR kit. Bat­
tery powered. Produces 70KV at 0.6uA. 
Send SASE for more information or 
$29.95 + $5 S&H (KY residents add 6% 
tax) by check, money order, VISA, or 
MasterCard to: American Laboratory 
Equipment, PO Box 592, Owensboro, 
KY 42302-0592. 

DATA ACQUISITION 12 bit, bipolar, 
eight channel analog to digital converter 
module with 1/0 for your PC parallel 
port. Bare PCB $15, kit $65 or assem­
bled $85. Embedded Acquisition Sys­
tems, http://www.hooked.net/-jfong 

LASAR RADAR construction schemat­
ic, technical discussion, easily built, $1 O; 
RADAR JAMMER, extremely simple 
construction circuit, jams X/K bands 
$10. Both for $15. Money orders only. 
Ponderosa Company, 7645 North Union 
Boulevard Suite 501, Colorado Springs, 
C080920. 

MANUALS - SCHEMATICS 
WANTED 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
818-769-1084. 

MANUALS FOR tolling : PRD 809 Kly­
stron P/S, Motorola P-13-IA-L HT, 
radars: RCA AVQ 10,55 military APN 
59, Raytheon 50KW HTMTRLOG, 
Sorensen FC-75 inverter. Box 10215, 
Pittsburgh, PA 15232. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

ELECTRON TUBES: All types bought 
and sold. Daily Electronics, B-6 10914 
NE 39th St., Vancouver, WA 98682. 1-
800-346-6667, 360-896-54 76 FAX. 

SOLAR-POWERED FAN HAT. Base­
ball type hat with solar powered fan. 
Great for sports fans, golfers, etc. Avail­
able in red or blue. $19 plus $2.00 ship­
ping. CA residents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr Com­
puter Supplies, 249 Juanita Way, Pla­
centia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216. 

IMPROVED: PHANTOM, POLICE 
LASER/ RADAR JAMMER & DETEC­
TOR: 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. 

HIGH QUALITY TOOLS AND STAIN~ 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut­
drivers, pliers, hex- keys, balldrivers, 
and more! Wiha, Bondhus, and 
Knipex. Stainless cap screws, 
machine screws, nuts, washers, U­
bolts, and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, Fair 
Haven, NJ 07704. Telephone or fax 
732-758-8388. E-Mail: W2TV@com 
puserve.com 

RADAR GUNS: MPH Industries, model 
· K-55. Displays your speed & target 
speed. Comes w/case & instructions. 
Only $300. 1-800-539-2859. 

ELECTRONIC ASSEMBLY MACHIN­
ERY. We buy and sell assembly 
machinery including solder machines 
and board cleaners, insertion machines 
and lead formers. Petlock Inc., Rialto, 
CA. 909-877-8900, FAX 909-877-8902. 

FREE LIST of electronic parts and tools. 
Bigelow Electronics , PO Box 125, 
Bluffton, OH 45817. 

CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
.com/ B.G. Micro, PO Box 280298, Dal­
las, TX 75228. Order line 1-800-276-
2206. 

NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and high voltage components and 
equipment. Guaranteed quality at rea­
sonable cost. OE Technologies, Box 
703, La Madera, NM 87539. Ph: 505-
583-2482, Fax: 505-583-9190, E-Mail: 
oetech@newmexico.com http://www 
.oetech.com 

ELECTRONIC PARTS - LOW PRICES! 
Phone, fax, E-Mail for tree catalog. Hoff­
man Industries, 853 Dundee Ave., Elgin, 
IL 60120, Ph: 847-622-8201, Fax: 847-
622-8202, Toll free: 1-888-311-4248, E­
Mail: hoffmanind@worldnet.att.net Visit 
our Web Site & browse our On Line cat­
alog: www.hoffind.com 

NEW, USED, and "as is" Radio Shack 
items. Software, printers, computers, 
books, parts tor RIC cars, etc. List $2. B 
and B Enterprises, 208 S. Pulaski St., 
Baltimore, MD 21223. 410-566-5388. 

Sun G<juipmenf Corpora/ion One Year Warranty. 15 Day Money Back Guaran 

P. 0. Box 97903, Raleigh, NC 27624 E-mail: sun~quipco@i~ass.net School purchase order accepted. Bids accepted. 
TRiest FREE CATAL.OG, lase call, fax, wnte, ore-mail us. 

DC POWER SUPPLY (CC/CV) 
All models: protection of short ckt, overload. reverse polarity, over­
voltage; Constant Current & Voltage (CC/CV) are fully adjustable. 
Regulation: s.01%+3mV (line); s.01%+3mV (load); slmV ripple. 
SINGLE OUTPUT ;f~,rDiijlJii:i 

~303 $159.00, 30V/3A. 
PS-305 5219.95, 30V/5A. 

RF SIGNAL GENERATOR GRID DIP METER 
SG-41608 $124.95, lOOKHz-lSOMHz DM-4061 589.95 l.S-2SOMHz, 
up to 4SOMHz on 3rd harmonics in 6 6 bands; 6 plug-in coil!, 
ranges; AM modulation; Accucy: ±5%. 2 traruistor, and 1 diode. 
RF Output. 1 OOm Vnns to 35 MHz; Modulation:• 2KHz Sinewave. 
Modulation: Int. lKHz (AM) =30%; Ext. Cryatal Oscillator: l -15MHz. 
SOHz-20KHz, at least 1 v _input. Wave abso tion meter. 9VDC ball 
Audio Output: lKHz, 2V _minimum. PS-1610S 5289.00, 16V/10A. 

PS-2243 5139.00, 12V/24V select, 3A. 
PS-2245 SJ59.00, 12V/24V select, SA. 
8107 $399.95, 30V/10A. 
8110 5289.95, 60V/3A. 

SG-4162AD (-Freq. Counter) $229.95, Spec. see SG-4160B. 
COUNTER SECTION: lOHz-lSOMHz; Max. Input: <3V effective 
Gott Tim.: .I , lsec. Input Serultivity: 35mV, JOHz-]OOMHz. 
Input 1 edance: lMC(HF), SOC(VHF). DI la : 1- . ·1 LEDs. 

~ 8112 5399.95, 60V/5A. 
m,tuiJ 1'9lllndq & A1141ot~ 
8200(8201) St 79.95($239.95), 30V/3A(5A) 
Dl,rttol.D&pht.p 821011300 5199.95, 30V/3A. 

821111301 5259.95, 30V/SA. " '" ;~ ····•· • ?'JP'"'•··· .. 

~~; ... :J 
PS-30JD 5314.95, 30V/3A. PS-l05D $399.95, 30V/5A. 
TRl_PLE OUTPUTS a llsed SV/JA output, lndepend/Traddng 
D~pisplf91 8202(8203) 5499.95($549.95), dual 30V/3A(5A). 
AMIPtlm.141i 8102(8103) 5399.95($489.95), dual 30V/3A{,SA), I • 
with Parallel (30V/6A) and Series (60V/3A) Mode oitf on. 

•HEifiit;1i•i«•l!";l:fJ;_U • Ou 
CPG-1366AS159.95, VHFNTSC; A¢ :k 
Freq.: 45.15, 175.25, 187.25 MHz; '"°""'• 
RF Output: lOmV. 
Imptdance: 15 Ohm; 
Video Output: BNC, lV,., . 
CPG-1367A 5159.95, VHF PAL. 

SWR/RF/mW POWER METER 

-~~""~ 
•'.!Sr- 1 t t 
~~ 
. ' 

310 $89.95, l.8- lSOMHz; RFPower: 
0-4W/20W/200W 3 ranges; Slffl 

Measurement.: 1.0-ao, 4W minim:wn. 
Accuracy: 5%-10%; Insert Loss: .3dB 
Inpur!Output Imp.: SOC ; S0-239plug 
320 $89.95, 130-520MHz. Spec. 310. 

330 5119.95, l.8-520MHz. Spec. see 310. 
SWR-3P $26.95 1.7-l SOMHz; 
RFPowtr: O.S-10W, 0.5W-100W. 
SWR-2P 522.95, l.7-30MHz;RF Powtr: 0.5-lOW. 
mW RF Power Meter 340 5219.00, l.8-500MHz;RF 
Power: 20mW/200mW/2W 3 ranges; Imped.: SOC ;Accuracy: ±10% 
full scale; SWR <1.15; N- connector; BNC e ou ut.. 

Carrier: 98MHz ±2MHz; 
Output: lOmV, lmV &0.lmV 
COMPOSITE SIGNALS: 
Pilot: l 9KHz ±2Hz, 0.8Vnns 
INT. MODULATION: 400KHz, 
lKHz ±1 %, 1 Vrms, distortion< .5%;L-R S•paratlon: >SOdB. 
EXT. MODULATION: Freq.: SOHz-ISKHz 
L-R Separation: >45d8 100Hz-3KHz; >3SdB SOHz-lSKHz. 

TOOLKITS - ELECTRONIC/PC 

MV-3100A $159.95 wide band 
5Hz-lMHz; 3 scales, mV, dB &dBm; 
300µV-100V in 12 ranges, lOµV 
resolution; -7~ in 12 ranges, 
OdB=l Vnns,OdBm=0.755V); ±3% 
accuracy; Input impedance lOMC ; 
Noise <2%. MV-32018 S309.95 dual 

OSCILLOSCOPES 

(S RodudloDI) SE-6100 ~ $19.95 
TRACER: Gain 60dB maximwn. 
An11111aJlon: 0/2Q.140!60dB 
Input lmp1d: l OOKC ;M1tl1': Vu lOOµA 
Output lmp1d. : 6000; Sp.aku: 8 c. 
INJECTOR: • lKHz Squuewave; 

' ... 
LCR METERS 

DMM-120 524.95, 3'h digit, 600VDC, 2ADC 
SOOVAC, 2MC, hFE/diode/continuily test; 1.2%. 
DMM-12J+Caped1Uce $4435, 3'h digit, 
600VDC/600VAC, lOADC/AC, 2GC, 20µF, 
hFE/diode test, conlinuity beeper; 0.11"-' accuracy. 
DMM-lu+cap.+T-..+Freq 5'9.95, 3'h dig, 
600VDC/SOOVAC, -58-752'F, 2GC, 20mF, 
200KHz, 34' phase/diode/conlinuity test; 1.2%. 
DMM-125$54.95,~ 32MC, 
600VDC/AC, lOADC/AC, diode/conlinuity test 
Mic.JS 559.95, Autonnse, 3'h LCD, 20MC, 
1000VDC/7SOVAC, 20ADC/AC, data hold, 
diode/conlinuity test, free holster, 0.5% accuracy. 

MIC-39 $129.95, Aulorange/BaJgrh, True RMS, 3% LCD, 40MC, 
40µF, 1000VDC/750VAC, 20ADC/AC, 600KHzfreq. cntr, data 
hold, •lnmode. mem1=<!functionsfolster!0.3%. 

m1u.1 •. ilriiib~JI iii:1· 
CM3300A 5139.00 10 ranges, 99.9pF -99.9mF, automatic. 
Ruolutlon: O.lpF lowest, 0.1% full scale. 
Accuracy: 
0.5% of full scale ±1 digit to 99.9µ1', 
1% of full scale ±1digilto99.9µ1'. 
Display: 3 digit LED. 
Unit: F, nF, µF, mF, Ov 

Freq. Range: 3KHz< 10% HS/CCIR; 
3.15KHz<10% DIN. 

M•asuremt: .031.1 1.31113% full scale. 
Accuracy. ±5% of full scall. 
WF-3105A 5799.95, digital display; 
Function: LIN/WOW/Flutter/WID. 
Fr•q Count•r: 10Hz-9.99MHz. 
Indication: CCJR/DIN/JJS. 
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.A9 XK-700 Digital I Analog Trainer 
~fence's newest advanced designed Digital I Analog Trainer is specially 

designed for school projects. It is built on a single PC board for maximum reliabil· 
ity. It includes 5 built-in power supplies, a function generator with continuously sine, 
triangular and square wave forms. 1560 tie point breadboard area. Tools and meter 
shown optional (Mounted in a professional tool case made of reinforced metal). 

XK-700 
Assembled and Tested 

$189.95 

XK-700-SEMI KIT 
w/ Fully Assembled PC Board 

$174.95 

XK-700K - Kit 

S-1325 25MHz 
S-1330 25MHz Delayed Sweep 
S-1340 40MHz Features: 

• One instrument with four test and measuring systems: 
• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter $159.95 

Made in the USA 

S-1345 40MHz Delayed Sweep 
S-1360 60MHz Delayed Sweep 
S-1390 1 OOMHz Delayed Sweep 
DS-303 40MHz/20Ms/s Analog/Digital 
DS-603 60MHz/20Ms/s Analog/Digital 

$325 
$439 
$475 
$569 
$749 
$895 
$895 
$995 •Digital Triple Power Supply- 0-30V @ 3A, 15V@ 1A, SV @2A 

.A9 Tektronix DMMs 
Gfil' • 40,000 count 

• High Accuracy 
- • Tektronix quality 

• 3yr warranty 

Model 26111 
Model ?Olli 
Model 73111 
Model 75111 
Model 77111 
Model 79111 

Model 389 
Model 390 
Model 391 
Model 5360 
Model 5380 

DMM 912 $179 
DMM 914 $229 
DMM 916 $275 

Fluke Multimeters 
$195 Model 12 

$85 Model 83 
$115 Model 85 
$139 Model 87 
$154 Model 863E 
$175 Model 867BE 

B&K Precision Multimeters 
$109 Model 388A 
$127 Model 2707 
$143 Model 2860A 
$ 195 Model 5370 
$265 Model 5390 

Digital Multimeter 
Model M-1700 

$39.95 
11 functions including freq to 
20MHz, cap to 20µF. Meets 
UL-1244 safety specs. 

Simm Module Tester 
B&K Precision Model 898 

• Tests 72 and 30 pin SIMMs to 36 bits. 
• Stands alone and portable. No other equipment required. 
• Automatically identifies width, depth and speed of SIMMs. 
• 10 built-in tests identify mosts memory defects Pre-~eat 

cycle prior to tests. .~ .... 
$625 -r.:11 __ >-/ 
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$84 
$235 
$269 
$289 
$475 
$650 

$99 
$75 
$79 

$219 
$295 

20MHz Sweep I Function Generator with 
Frequency Counter Model 4040 

• 0.2Hz to 20MHz 
• AM & FM modulatk>n 
• Burst Operation 
• Ex1erna1 Frequency counter to 30MHz 
• Linear and Log sweep 

10MHz Model 4017 $309 
SMHz Model 4011 $239 

DIGITAL LCR METER 
Model LCR-1810 

• Capacitance . 1 pF to 20µF 

• Inductance 1 µH to 20H 

• Resistance .010 to 2000MO 

• Temperature ·2Cl'C to 750' C 

• DC Volts 0 • 20V 

• Frequency up to 15MHz 

• Diode/Audible Continuity Test 

• Signal Output Function 

• 3 1/2 Digit Display 

Fluke Scopemeters 
123 .. . NEW . . . . $950 
928 .. . . .. . . . $1445 
968 .. .. ... . . $1695 
97 ... . . ... . . $1695 
998 ...... . .. $2095 
1058 . NEW ... $2495 

ALL FLUKE 
PRODUCTS 

ON SALE 

B&K High Current 
DC Power Supply 

• Variabte3-14VDC 
•Thermal Protection 
• Current Limiting 

Model 168612A 
$159 

Model168828A 
$239 • B & K 13.BV Fixed ~r Supplies 

Model 1680 6A $39 
Model 168215A $75 

Technician Tool Kit 
Model TK-1500 

28 tools plus a DMM 
contained in a large 
flexible tool case with 
a handle ideal for 
everyone on the go. 

Quad Power Supply 
Model XP-4 

4 Fully Regulated DC Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 1 A, ·SV @ 250mA, 

+ 12V @ 500A • 1 Variable 0-12V @ 500mA 

Standard FRS 
Model FRS-14 

• 112 Watt Output, 14 Channels 

Handheld Universal Counter 

Features: 

REPAIR SYSTEM 
SOLDERING AND DESOLDERING 

Model SL-916 
• LCD Channel & Code Display 
• 38 Selectable Channel Codes 
• Back-Lit Display. 
• No License Required! 

$159.95 each or 
2 for $300.00 

Model XP-581 
4 Fully Regulated DC Power Supplies in One Unit 
4 DC voitages: 3 fixed· +5V@ 3A, +12V@ 1A, ·12V@ 1A 

1 Variable • 2.5 • 20V @ 2A 

sag.gs 

• 10-Digit LCD Display. 

• 250MHz Direct Count. 

• 16 Segment & RR Signal Strength 
Bargraph. 

• NiCad Battery Included. 

Model F-2800 
1MHz - 2.SGHz 

Write In 85 on Reader Service Card. 



PRIME ELECTRONIC COMPONENTS, INC. 
· M••'•' "' wE~~~E is 150 West Industry Court, Deer Par_k, NY 11729 wE~~~E is .o--r-r. ....... / 

BACK uP1 CHECK OUT OUR WEB SITE@ www.pnmelec.com BACK uP1 ~ 

516-254-0 l 0 l • FAX 516-242-8995 • 1-800-707-8160 (ORDERS ONLY) 
EPROM a CPU/MPUs SOCKET PULLS USED MICROSOFT PS/2 MOUSE 

Malh-Coproccessor a CPU (New Style Contoured Type) 
lnl7-l . .. . .. .. . . ... $19.95 8748H ... . ........ .. $6.50 Used Microsoft PS/2 mouse. from older upgraded c00'4>Uler 
&J287XL. ..... .. .. . . $19.95 8749 ................ $5.95 systems. All tastwtth 30-dayworranty. 
8'.J386DX-16 . . ... . ... . $4.95 8749H . . .. ... .. . .... $6.50 

=~~:~ : : : : : : : : : m~ gm fl : : : : : : : : : : : : : : ~:~ .,_Used __ M_s_PS_1_2_M_ouse __ .... _ ... _ ... _ .... _ ... _ ... _ .... _ .. . _ ... _ .. .. _ .. . _ ... _ .. S6_._95_Ea_. -t 
80387SX-25 .. .. ..... $19.95 8752 .. .. .. ...... . .. $13.95 
80387DX-20 . . . . ..... $17.95 8755 ...... . ......... $6.95 
80387DX-25 .. . . ..... $24.95 MC68020RC20 ...... $14.95 
80486SX-25 <PGAl •••• $14.95 MC68020RC33E ... . . $19.95 
AM486DX-33 <PGAl ••• $17.95 MC68CmRC25 ...... $24.95 
80486DX-50 Cl'G...i .•• . $19.95 MC6l!Onle33 . ..... $29.95 
8741 ..... ...... ..... $3.95 MC68881RC20 .... .. . $9.95 
8742 ....... . . . . . .... $4.95 MC68882RC25 ...... $14.95 
8748 ... ' ' . ' ' ' ' ' ' ' . ' ' $4.95 
M parts, al sodt:et i>t* ("""5t be Cleaned &. &osed). •Note: Speed selec­

tlon avalabkt at ock:lttonal d'lol'ge end al pcm a.t:;ect to avallabllty. 

EPROMS 
2708 ..... ......... $0.75 27C256 . .... ... .. . . Sl.35 
2516 ' .... . ... .. . .. $0.65 27512 .. ' ... .. ' ... '$1.75 
2716 ... ....... . .. . S0.65 27C512 ..... .. . .. .. Sl.95 
2732 . . ' . . • . ' ' ' ' ' .. $0.65 27C010 ' ..... ' ' ' ... $2.25 
2764 ....... . .•.... $0.65 27Cl00 ............ $2.25 
27C64 . . ..... . •.... S0.65 27Cl001 ..... . . . ... $2.25 
27128 . ... . .. ... .. . $0.65 27Cl024 .... ..... .. $2.25 
27128A .. ' ... '.' ' . ' $0.65 27C020 ' .. ' .. ' '. '. '$2.95 
27256 .... .. .... ... $1.25 

All DRAMS are clean socket pul~ ond hove fl.jJ leods. 
4164-15 ............... so. 18 Ea. 4125(>-15 .............. .. Sl.OO Ea. 
4164-12 ............... S0.25 Ea. 4125l>-12 ................ Sl .25 Ea. 

4125l>-10 ................ Sl.35 Ea. 

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5" floppy dsk drive mfr. by Nps for IBM 
Tl1lll<pods 755 Serles computers. This drive replaces the 1.44 
Meg drive by transferring It into the original momting tlmcket 
(5 min.) and It wift be auto<letected when the computer is 
started.~ 7'XJl./1 .44Meg/2.88Meg stoodads. 
TP755/2.88 (IBM P/N 1619718) ........................... $49.95 Ea. 

NEW HAYES ACCURA 
28.8 INTERNAL FAX/MODEM 

28.8 Hayes Accum ntemol plug-n-ploy fax/modem. Card comes 
with Quorteftleck lntemetSulte 2 Ond Webtolc. Requi'es 16 bit ISA 
slOt. Wndows 95 PIJQ-n-Ploy compotible. Five year monutocturers 
worronty. Accura 28.86 Fox Modem ............... $49.95 Ea. 

NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 

New retcil box Intel math C<>pl'OCessor comes complete with 
used glide. utlltty and diagnostic sottwCJ'e. Great price and 
easy installation on 1.Wadable systems. (Clip package 169 
pin PGA.) A80487SX ............ .. .............................. $24.95 Ea. 

NEC 6X CD-ROM DRIVE 
FOR VERSA 2400 SERIES 

New fast 6X CD-ROM add-on or upgrade for NEC Versa 
2400 laptop computer. Slides easily into VersaBay 2400 slot. 
One year manufacturer's Umted warranty. 

OP-260-65001 Nersa CD 6X Drive) .. .. ............... $69.95 Ea. 

NEW COLORADO JUMBO 120 
INTERNAL TAPE BACKUP DRIVE 

New COiorado Jumbo 120 tape backup system has up 
to l 20MB capacity using data compression. lnstallS in 
minutes connecting to most existing floppy controUers. 
Includes powerful. easy-to-use COiorado backup for 
DOS software program. Fits into s-114· or 3-1 /2" ha~ 
height drive bays. QIC-40 compattble. Kit Includes: 
drive. cable. mounting screws. and all documentation. 
Note: Tape not included. 
Jumbo 120 Tape Backup .. ............. .... .. .... ........... $29.95 Ea. 

WALL PLUG WALL ADAPTERS 
Input: 117 Voe 50/60 Hz. Outputs Avallable. 

Quantity 
Pricing 

Available 

8Vdc 500Ma .... ................... $2.00 Ea. 
9Vdc 200Ma ....................... $1.50 Ea. 
9Vdc 300Ma ............... ........ $2.50 Ea. 
9Vdc 450Ma ....................... $3.50 Ea. 
9Voc 500Ma .. ............ .. ....... $2.95 Ea. 
9.5Vac 750Ma ........... ......... $3.50 Ea. 
l2Vdc lOOMa ............ .. .. ..... $1 .25 Ea. 
12Vdc 200Ma ........... .. ........ $1 .50 Ea. 
12Vdc 500Ma ..................... $2.95 Ea. 
12Vdc 600Ma ............ .. ...... . $3.95 Ea. 
l 2Vdc 800Ma .......... ........... $6.95 Ea. 
12Voc 830Ma .... .............. ... $4.95 Ea. 
14Vdc 700Ma ... .................. $5.95 Ea. 
16Vdc l .2Amp ................... $6.95 Ea. 

NOW UP-TO-DATE, WINDOWS 3.1 ll 
WINDOWS 95 SCHEDULE AND CONTACT 

MANAGEMENT SOFTWARE 
Powertul schedule. To-Oo lists. Contacts. printtng Avery 
latlelS. Day timer book formats. CD-ROM cantoins Windows 
3. l & Windows 95 versions. lOMB hard dsk space, VGA or 
SI/GA display. mouse required. New retail box. 

Now Up-To-Oate (CD-ROM) .............. .. ........ ....... ..... $9.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 2~ DPI. 
Scan Width: 4.2 In. Scan Length: 11 In. 
Interface: 16 Bit high speed (ISA) cord. 64K SAAM. System 
Requirements: 286/386/486 PC CompaltJle 

(16MHz). 
Available 16-Blt Interface slot. 
Windows 3.1.4 Meg RAM. 
10 Meg of Availatlle HD 

space (Min.). 
Mouse or other poirltlng 

device. 
Software Included: Pk:ture Publisher 
lf 3. 1. (Imaging Softwae). Perceive 
Personal 2.1. (OCR Software) 

Nlscan/GS Plus .... ... .... ............................... .......... ..... $29.95 Ea. 

NEW TANDY SUPER VGA 1 MEG DRAM 
(16·BH ISA Bus Type) 

This board IS your basic super VGA video board with 1 meg of 
DRAM type memory. (ISA BUS lYPE.) Core Logk: Chip: 
Wl)l;OC31 -zs.oo-02. Resolution/Color: Mlx480/256C. 
f!IJJ1HJJ/256C. 1024x768/256C. 1024xl024/l6C. Note: Software 
drivers Included with board. WindoWS 3.1. VESA. Autocad. etc. 

Tondy SI/GA 25-4055 """""""""""""""'"""""""""'$1 2.95 Ea. 

NEW 300W BABY SWITCHING POWER SUPPLY 
UL Be CSA RATED 110·220VAC 

Input voltage: l 10-220VAC 50Hz/60Hz UL & CSA. Output 
voltage: + 12VOC @ 12 amp/-12VOC @ 0.5 amp; +5VDC @ 
30 amp/-5VOC @ 0.5 amp. 

Model # Hlpro HP-300PPFS """"""""""""""""""'$39.95 ea. 

NEW INTEL N80287XLT 
MATH CO-PROCESSOR 

New retaN box Intel math co-processor comes complete 
with used guide. utillty and clagnostlc software. Great 
price on a hard-to-find part for 286 laptops. (Chip package 
44 pin PLCC.) 

N00267XLT ....... ...... ....... ....................... .. .. .......... ........ $19.95 Ea. 

NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix FosMalh CC>pfocessors for 80386DX16-33 systems. 
ThlS FPU unit is used In place of Intel's 80387DX16-33 part, 
Originally priced at SHD.00. a steal $10.95. Case: 68 pin grid 
array. 

Cyrix CX.a3087-3~P ........................... .................. $10.95 Ea. 

NEW SQUARE EQUIPMENT FANS 
115 Voe 3. l" or 4.7" .. ....... ... , ...... $7.95 Ea. c· 

12 Vdc 3. l" or 4.7" .. .... ..... .. ...... 56.00 Ea. . · 0 • 

12 Vdc 2-3/8" ........................... $4.95 Ea. ' . 
12 Vdc '2-5/8" ............ .. .. ........... $6.00 Ea. ' 

HARVARD GRAPHICS 4.0 (CD-ROM) 
The ~way to create professional presentattons. 
Designed excklslvely for Windows 95. Pentium 75 or 
better. 13MB to 44MB hard disk space. SVGA display. 
Wll'ldows 95. mouse. New retail box 

Harvard Graphics 4.0 (CO-ROM) ......... ........ ..... $24.95 Ea. 

512K PCMCIA SRAM CARD 
New 512K PCMCIA SRAM CCJ'd made by Fl.jitsu. Will work in 
most laptop. PDA, or handheld computers with PCMCIA 
socket and socket management software. HPl00/200. 
OmniGo. Zruus. Etc. 
Reqt.ires one lithium coin l:>ottery CBR2325/CR2325). 
Note: Battery not ilcluded. 
fujl!Su (512K SRAM PCMCIA) ...... .. ..................... $24.95 Ea. 

NEW 28.8/V.34 PCMCIA MODEM/FAX 
MADE SIMPLE TECHNOLOGY 

New 26.6N.34 PCMCIA modem/FAX. cellulaf ready (MNPlo-EC 
& lX-CEL Protocol) with Flash upgradeabiity to 33.6. Wfldows 95 
PkJg n· Ploy, Hot swap capobilties. Bi!ware Fax software 
lnduded. 
Note: Seporote purchose ot connecting cable from Simple 

TecMology needed for CeUular operotion. 

28.8 Conrnunlcator (Simple Tech.) .... ........... ... $49.95 Ea. 

USED PULLED WORKING ASSORTED 
HARD DRIVES 

Pulled from workilg eq~nt. tested ond guoronteed for 30 
Cloys. IDE ond SCSI. from 40 Mags to 500 Mags. Col for ovoiabiily. 
model numbers. ond current plicing. 

NEW TEAC 1.2 MEG 
5-1/4" FLOPPY DRIVE 

5-1 /4" Ha~ HeightTeac, Model #FD-55GFR. 
Tan face plate only. 
l.2M TEAC FD-55GRF ................... .. ........... ........ .. $14.95 Ea. 

NEW 500MEG SCSI 3.5" SEAGATE 
ST1480N ...................... .. ........................................ $74.95 Ea. 

NEW 16-BIT 256K ISA VGA CARDS 
Desigled for the PC-XT/PC-AT & corrcxitt>leS.1hls Is a 
basic law cost VGA video cad. 256K DRAM with chips & 
technology 82C45 l . Full tlockwad COf1'4)0llbllty with 
EGA. CGA. MDA. cnd Hercules modes. Cord type: ISA 
16-blt. 

Model# VGA 300 NGA Cad) ......... ..... .. ............ $9.95 Ea. 

FIRST AID 95 BY CYBERMEDIA 
New retcin boxed CO-ROM version for Windows 95 end 
3. l. Axes Windows problems automatlcaly. System Req. 
IBM CompattJle 386 or higher PC with Windows95. 3. l. 
3. 11 / 4MEG RAM / 7MEG HD Space. 

RrstAID 95 Ver. 2.0 .......... ................... .. .............. $9.95 Ea. 

QUARTERDECK WINprobe4 (3.5" Disk) 
Powerful troubleshooting soflwtie tool for Windows end 
Windows 95 operating systems. Progan coo run over 
200 indMdual tests to keep your system rumlng at full 
speed. l MB free HD space required. New retal box. 

WlNprobe 4.0 (3.5" Disk) ... .. ............. .. ............ .. ..... $9.95 Ea. 

NEW INTERNAL IMES 6X IDE CD-ROM 
DRIVE 

New 6X IDE lntelface. Caddytess desigl. onve comes 
with lnslruct1ons sheet. IDE cable. and dltver disk for 
DOS and Windows. Unit Is Wlndows95 Plug & Play 
compattble. 

IMES 6X CD-ROM Dflve ........................... .. ........... $49.95 Ea. 

NEW MICRONICS PENTIUM HX CHIPSET 
MOTHERBOARD 

New Mlcronlcs Model DSCUB Pent1um AT style 
motherboard. This motherboard comes with t>ult-ln 1/0 
support for 4) IDE devices, 2 com ports. floppy 
contrOller. cnd pmter port. The motherboard Is bull 
around the Intel HX Ollpset and coo support MMX cnd 
NON-MMX Pent1um CPUs and Cyrtx 6X68 CPUs lOOMHz 
ttvough 200MHz. 2561< cache. 4) n-p1n SIMM sockets. 

Mlcronlcs DSCUB ... ................... ......... ............ .. $74.95 Ea. 

NEW 1.44 MEG 3.5" FLOPPY DRIVE 
New l.44 Meg 3.5 • floppy drive with gray face plate. 
Floppy l.44/Gray ................................................. $19.95 Ea. 

NEW INTEL PENTIUM 60/66 CPU 
HEATSINK 12VDC FAN COMBO 

New PentkJm tJJ/66 heatsi1k 12VDC ton combo tor cooing the 
older. hotter. CPUs. Low profietypewlth seven Inch wires. Con be 
used on other CPUs ~ you hove the physical space .. 
Pentium 60/66 CPU CoOler ........ ........... ................ $4.95 Ea. 

NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5" 

The Teoc combo Is o 3.5" noppy dt1ve Ond QIC tope tlocicup unit 
bui~ into 5.25· tlolf height frame. Groot tor systems with 1111ited 
drive boys. Tope tlOCkup unit utllzes tile PC's exist1ng floppy 
controler. Capacity 61Uv1B compiessed/34CMB uncompiessed. 
Tope Foonot: QIC-30l(}MC. Doto Trans. Rote: 0.5 & lMbps Tope 
Media: 3M MC3IXXlXl. c.m ft.). Sottwore Incl: Arcada Boclcup for 
Windows 95. Wi1dows 3. l & DOS (l .44 Meg floppy). (Note: Bock­
up lope or cables not ilctJded with dl1ve.) 

FF-3101/700 Combo ........................................... $69.99 Ea. 

Write In 48 on Reader Service Card. 

&"·'·""lmt·'·'ji i .,,.,,.zm.IJ L. .. ¥.. ; W; E.H. Yost & Co. -YOUR SOURCE FOR :lrdJ1Ji Mt'NiCd ... ··.····· - .. 

* BATTERIES! * * AMATEUR I COMMERCIAL I AVIATION RADIO * 
*LAPTOP COMPUTERS* VIDEO CAMCORDERS* * CELLULAR & CORDLESS TELEPHONES* * SEALED LEAD ACID* PHOTOGRAPHY°* * MEDICAL EQUIPMENT -tr TESTING EQUIPMENT* 
t102m:10rn@rn:c11rrnrw·a1rrnn11vJ1lR]IURJllH'fCAt1ro1n1i1mrnmm1 
Phone l6081831-3443 /Fax l6081831-1082 

E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 

CABLE TV BOXES 
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 

Write In 204 on Reader Service Card. Nuts & Volts Magazine/April 1998 85 



I MISC. ELECTRONICS FOR SALE cont. 

MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818·769· 
1084. 

INVENTORY LIQUIDATION: Trans­
formers dual output 14 vac & 42 vac; 
saw filters; photodiodes; DC motors 
w/gear boxes; transistors; capacitors; 
many other items. Call 1-800-424-1228 
or fax 765-289-9403. Sun Distribution of 
IN. 

SOLAR KING'S MANY MILLION DOL· 
LARS OF SOLAR PANELS IN STOCK. 
SOLAR PANELS: 6" X 12"15V, @ 
.125A, 1.5W, $17.95, $150/10, 
$1,300/100, 6" x 6" 7 .2V @ .065A, 
.75W, $7.95, $59/10, $500/100, 
$3;980/1,000. Also credit card solar 
cells, call wholesale retail mail order, 
material running low. Cat'I on web: SATELLITE SAM'S inventory liquida­

tion: 2000 low profile transformers dual 
output 14 & 42 VAC; saw filters; 24V DC 
motors w/gear boxes; opto-interruptors 
OPB-1819; transistors; capacitors; 
Draco power supplies. Call 1-800-424-
1228 or fax 765-289-9403. Sun Distrib­
uting of IN. 

ALL ITEMS for sale. Pre-assembled 
cables for Toshiba, advance communi­
cation boards, local area network prod­
ucts, telephone products & fiber prod­
ucts, mounting & cable management 
tool, coaxial communications and 1/0 
products. Ohio Service Supply Compa­
ny, PO Box 8802, Canton, OH 44711-
8802. 

WWW.BNFE.COM BNFE, Rte. 1S, 
Peabody, MA 01960. T978-536-2000, 
F978-536-7400. Estab. 1964. 

FREE FL YER on cable TV, phones, 
credit cards info, schematics, project 
boards, other misc. items. Bill 1-800-
879-9657. 

DMM-11 ($19.9S): 3~ digit, DC/AC V, 0, bFE, 
diode, llilPlll outpul(+3V,.O.SV1q.~) 

DMM-178 ($39.9S): 3~ digit,DC/ACV, contin.. 
DC/ACA, 0, eap.citmce,bFB, diode, Freq 

DMM-21 (S74.9S): AC/DC (V, A). Freq, cont., 
Copoc, Induct. 0. bFE, diode, duty cycle 

DMM-22 (S89.9S): 4000counta, b.r papb, Freq, 
ACJDC(V ,A). 0, Capecitance, diode, contin. 

DMM-23T (S99.9S): 4~ digit, high nsol. (IOuV, 
IOnA, IOmO). bFE, diode, contin., true DD1 

DMM-1'3 ($179.00): true nm, AC/DC (V,A). 0, 

1------f"---1 b.r papb, hi. capoc, dBm, top:, diode 
I DMM-113 ($2.4.9S): Pocbt Si2lo, DC/ACV, 0, 

diode, Continuity beeper 
DMM-121 ($2.4.95): economy type. DCV,ACV, . 

DCA. o,bFE, diode 
DMM-122 ($$9.9S): DC/AC(V,A). 0, bFE, . 

capocitance. hi, top:, continuity 
DMM-123 ($44.9S): DMM + capocitance. 
; DC/ AC(V .A). 0, bFE, diode, continuity 

DMM-124 ($69.95): EleclriCll+Temp,DC/ACV, 
·' , capocitance. hi, 3 pbue, diode, contin. 
DMM-125 (SS4.9S): Autannge + b.r papb, 

DC/A contin . 

• Short Circuit and overload protected 

-0- - u­
~ap" 0 
Cl c::;l 6 
~9~9t? 

• Constant current, constant voltage mode 
• 0.02%+2m v line regulation; 0.02%+2m v load regulate 
AIUl!y Mflfn,,,,,,., Dlr#4I V!A'4n, AIUl!y Qqrmt 
PS-303 ($159.00) 30V{3A PS-8200 ($179.9S) 30V/3A 
PS-30$ ($219.9S) 30V/5A Ps.8201 (S239.9S) 30V/$A 
PS-8110 (S289.9S) 60V/$A 
PS-8112 (S399.9S) 9JV/5A 
PS-1610 ($289.00) 16VllOA 
PS-8107 ($399.9S) 30V/t0A 

_, 

i::::::·:m1:11tm1::::::::: .. ·,::::;1111.~:::1111111::::::::: 
CAP-15 (J-19.95): 3~ diilit. O.lpF- J'C-1211 (1129.95): l.25GHz Handheld, 8 

20mF, 9 ~ O.lpF ~ digits display, l()ppm occmuy, sensitMty 
zmo adjustment 5mV (130-3SOMHZ). 30mV (440MHz). 22m 

LCa.1'5 (189.95): luH-lOOH (800MHz). batteries or 9V adapter. . 
(mduct.). O.lpF-lOOuF(Capoc.). J'C-2511 (1179.95): 2.5GHz Handheld, 8 digits 
0.0IQ.lOM O(resistmtce) display, 4ppm ICClllU)', sensitMty <SOmV, 

LCR-114 (1189.9$): O.luH·200H, batteries or 9V adapter. 
O.lpF-20mF, O.IQ.20MQ, Q J'C527'A (JU9.95) 1.2 Gbz bench type. 8 
Factor, dissipolion,zmo adjust digit, IOppm, 35mV sensi!Mty, IOVJ>-p 

LCa.tltD (1129.95): autonnge, max. input,powerby9Vadaptcr. 
O.luH·lllkH, O.lpF-IOmF, lmQ. J'C5711 (1329.95) l.3GHz bench type, 8 digit, 
IOMQ, Q Factor, saioVpmllcl, I ppm ocancy, 20mV sensi!Mty, period 
120Hz/lldlzteotingmoclo ~ ~ldeal for teat .t.teplirof 

. HtllWH.U s-..M- •SoundmderSl69.95 •WattMeterSl29.95 
' 12 S 84.95 '28 Sl,399 • l!MF Tester $69.95 •High Voltpe Probe 

,._II S 75.95 "8 $1,699 •Conductivity $169.95 $59.95 

7J.ll S 91.95 "B Sl,999 • Thamometer •pH Meter $79.95 
7S.ll $129.00 1158 $2,499 $69.9S-$89.95 • Li8ht Meter $80-$90 
7'-ll $17$.00 "3E $469 • Humid.ll"emp meter •Light Adlpter $49.9$ 
77-11 Sl55.00 167J: ~ Sl69.95 •Anemometer Sl79.95 

7'/2'-11 Sl75.00 •Plat. mder $299.95 •Anemometer adapter 
17 $287.00 • l!lectr. scoJe $89.95 (And More) $89.95 

l!l!llr~l~~!: ~~==v·:~ 

-·· 
• SG-41'2 (S229.9S): Generate sune llilPlll 
IS SG-4160, but with int counter (ISOMHz). 

A ... ~ . 
• AG-2'11 (Sl24.9S)l0Hz. l MHz, 0-SVpp 
sine, 0-1 OVpp squarewave 

• AG-2'13 (S229.9S): Same u AG-2601, but 
with additionll counter and digilol display. 
..-~ 
• J'G-21NA(Sl69.9S).2Hz.2MH7.SmV·20V., 
• J'G-2112AD (S229.9S) sune u FG-2100A, 
but with int counter and TJ1., CMOS output 
• J'G.2113 ($329.9S) Swlp O.$Hz.$MHz, 
. VCG GCV llldint counter 

• Short Circuit & overload protected • One fixed 5VDC, 3 Amp output 
• Constant current & constant mode 
• Indcpendcnt or Tracking 
"""'l):tstilg '11Hln v 41/Jlgllml 
PS-3030 ($314.9S) 30V/3A/30V/3A 
PS-3050 (S399.9S) 30V/5A/30V/5A 
PS-8108 (SS49.9S) 9JV/3A/60V/3A 
PS-8109 (S699.9S) 9>V/5A/60V/5A 

• Parallel to double current output 
(PS-8102 & PS-8103 only) 

Trlpk °"""" '1!!41tt "8llml 
PS-8102 ($399.9S) 30V/3A/30V/3A 
PS-8103 ($489.9S) 30V/5A/30V/5A 
DllltglDlgllm 
Ps.8202 ($499.9S) 30V/3A/30V/3A 
PS-8203 (SS49.9S) 30Vl5A/30Vl5A 

•Dull CH I Delay sweep •Dual CHIX-Y operation • 2 variable out 0-30V,0-3A • Constwltagc, cummt mod •High slability, low drift J'G.8115G($189.9S)SWeep DM-lll4(Sl79.9S) 3~ dgt 
• ALT trigger, trigger lock • 1 mVfdiv sensitMty • One fixed SV,3Aoutput • Voltage regulation .gl.01% • One fixed SV,3A output • o .. 02Hz.2Mhz,no counter • ACIDV(V.A).C,O,diode 
• lmV/divscn.,delayline •z..xisinput,CHI output •Autotnct,saial,panllel •Cumntregulation.gl.2% otOOpointprognm(PPSser) •SinefSqu/liilpup • IOOOV,20A,O.$%accu. 
• l.axis input.CHI output •TV syn., trigger Jovel •Const. volt, cummt moclo •PS: 2 onalog or I digilol dis • SOpoint prognm(PPT ser.) J'G.811'G (S239.9S) DM-R41(S339.9S) 3~ dgt 
• Hold oft; TV syn. lock • 4 onalog or 2 digilol display • PR; 2 onalog or 2 digilol dis •Auto scrillfporall.(PPT ser) • 0.02Hz.2MHz wt counter • ACV to SOkHz, true nna 
•2probes(xl,xl0) •2probes(xl,xl0) ..,. _ll'°-.

9
S) Altalo M v:...1-, •Autotnct(PPTseries). •Pulae,functiongenerator DM-18S!(S649.9S)5~dgt 

~--- ,~,, f d6S ..,,__, IEl!E-488.2 llld SCP! J'G.8117G(S249.9S)Sweep • 0.006% buic 11CCU1110y 
0S-J0S (S209.9S) • S MHz One Chonnel PC.llllD (SS49.9S) PS-1131 (S209.9S) 18V/3A ~Die command set • Sinelfri/SqufITL'CMOS • luV lmO,lnA iaolution 
OS-311 ($324.9S) • 10 MHz One cblnnel PS-1151 ($219.9S) 18Vf5A (optionll) • 0.02Hz-2Mhz, FM mod. • dBni,auto,REL, minimax 

:.: .. a--.dra1i~1m1::: :::::g~~::~~~~ ;:=g:::::~ ]r~~~ ~~~~~: 
• N1lW • $1409.96 Pa.JIA (S314.95)30V/6A PPS.allG (Sl,099.9S) J'G.811' ~09.9~ Fr"l'lmcy COIU!Un 

"Opentinc Rating: wlllge 3-60V, cumnt 6mA-60A, PR.all ($314.9S)60V/3A PPT-11l1G (Sl,399.9S) :!0:..~2'°_!! ... 
9 

co~eepter JC-1131 '°"9.9S)l.30Hz 
power 300W, temp G-40C(oponteY· l 0-70C (store) r ~"" \~" S) o>w ,..,. 

•Over voltlgc, over cummt, over power protection PPT-36l5G (Sl,399.9S) • 0.05Hz.SMHz w/counter J'Cl27' ($629.9S)2.7GHz 
• Openlion moclo: ...-it voltlgc, current, taistlnce Digitlll M d6S Dilpt.y • INTIJ!XT AM1FM mod UC2111G (S294.9S) 

• Tnnsient Gen. Frequency IHz.lkHz; duty 10-90% PS-11l1D(S219.9S)l8V/3A FG-all ($1,499.9.5) 30MHz • 20mHz Freq. n:so1ution ~ 
•High llelolution: 20mV, 0.2mA, 0.3mQ PS-1151D(S244.9S)l8V/5A Syntbesi:ood Function Gen. • Lineor11og sweep , . ,; , '!!!!!!!l!lJi" 
:=~~~a;-~~ =D(S2:~5)30~:. -~~-~= :~~~) , "' h 
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CLOSEOUT ITEMS, Tesla coil kit world 
famous $19, $55/3; wind speed Indicator 
kit $5, $13/3; fan/motor speed control 
$3, $10/4; voice/sound activated switch 
modu. $1, 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. Cat'I on web, 
WWW.BNFE.COM BNFE, Rte. 1S, 
Peabody, MA 01960. T978-236-2000 
F978-536-7400, estab. 1964. 

RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 
760-7 4 7-3343. Palomar@compuserve 
.com 

DESOLDER STATIONS: own pump: 
Hakko pistol style, $250; Ungar 4024 
mint, $225; Weller DS1000 readout, 
$350; Pace solder/desolder: MBT200, 
$400, MBT210 digital w/T J70 thermojet 
NU IR70, $600; Hakko 850 mint w/5NU 
heads, $900; desolder handpieces: 
Pace SX25, $75; Ungar 4088AS, $100; 
airvac 70 watt uses Paces, $50. Air 
powered: Ungar 2000 desolder, $150; 
Raychem air pencil, $200; Weller 
WTCP, $45;· EC2000ESD, $100; 600 
watt iron, $100. Jim 310-515-2058. 

ANAHEIM WIRE PRODUCTS. DIS· 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items avail­
able from our stock: Hook up wire, Auto-

- motive primary wire, GXL, SXL, Plenum 
cable, Teflon wire, Multi-conductor 
cable, Irradiated PVC, SO-CORD, Mil­
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors. If inter­
ested, please call 1-800-626-7540, FAX: 
714-771-5043. Visa/MC/Amex. SEE US 
ON THE INTERNET: http://www.ana 
heimwire.com OR E-Mail: info@ana 
heimwire.com 

A NEW text, comprehensive filter 
design. Contains all transformation, 
design and charts, including finite a 
considerations to design LP, HP, BP, 
BS filters. Software is also included. $79 
+ $6 S&H. Contact: Lee Watkins, 3134-
93 East McKellips Rd., Mesa, AZ. 85213. 

MISCELLANEOUS 
ELECTRONICS WANTED 

WANTED: BALANCING machines & 
vibration analyzing equipment manufac­
tured by the following: Spectral Dynam­
ics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538-
8273. 

TESTERS WANTED: Immediate offers 
made for Ultrasonic, Magnetic Particle, 
Eddy Current, X-Ray and Borescopes, 
24hrs. Leave detailed message with 
make/model. 1-800-530-3371. 

WANTED: ELECTRONIC OR VISUAL 
AUTOCOLLIMATORS, ALIGNMENT 
TELESCOPES, working or not. Taylor­
. Hobson, Hilger-Watts, Davidson or K&E 
products; optical instruments, compo­
nents. METROPTICS, PO Box 726, 
Glendora, CA 91740. Phone: 626-335-
5136, FAX 626-335-7896. 



BRTTElllES REPLRCEMENT 
BRTTERIES 
RLL NEW • MRDE IN l.i.S.R. 

KENWOOD 
P81 12v@ 1100 mAh $50.00 
KNB-3 7.2v@ 1200 mAh 30.00 
KNB·4 7.2v @ 2200 mAh 69.00 
PB6 7.2v @ 760 mAh 35.00 
.PB7 7.2v@ 1500 mAh 49.00 
PBB 12v @ 850 mAh 49.00 

. PB-13 7.2v@ 750 mAh 37.00 
./ PB· 14 12v @ 800 mAh 49.00 
(~ _PB-18 7.2v@ 1500 mAh 47.00 

D ICOM 
} 7S 13.2v @ 1400 mAh $53.00 

~~ i~~ 1 1:~ ! ~i~ ffi~ U:~ 
·~ SA/SAT !j BP82, BP83A 
~·· BP84 7.2v@1200 mAh 3• $39.00 

BP85B 12v 600 mAh 3• 69.00 

YAESU 
FNB-2 10.8v 600 mAh $19.00 
FNB-4 12v 750 mAh 39.00 
FNB-4A 12v 1000 mAh 55.00 
FNB-17 7.2v 600 mAh 30.00 
FNB·10S 7.2v 1200 mah 39.00 
FNB·12S 12v 600 mAh 40.00 
FNB-25 7.2v 600 mAh 35.00 
FNB-26 7.2v 1200 mAh 44.00 
FNB-26$ 7.2v 1500 mAh 49.00 
FNB·27S 12v 800 mAh 49.00 

AllNCO 
EPB·10N 7.2v@ 700 mAh $36.00 
EPB-12N 12v@ 700 mAh 47.00 
DJ·F1T 
EPB-16N 7.2v@ 750 mAh $37.00 
EPB-16N 12v@ 600 mAh 47.00 
DJ· 1 BO, DJSBO 
EPB·20N 7.2v @ 800 mAh $34.00 
EPB·20NX 7.2v @1600 mAh 44.00 
EPB-22N 12v@ 800 mAh 49.00 

CAMCORDER 
Panasonic PB 80/88 

ORIG PAN .................... .... ... $39.00 
Sony NP77H 2400 mAh 39.00 
Sony NP55 1200 mAh 29.00 
Sony NP22 500 mAh 29.00 
Canon 8mm 2000 mAh 36.00 
Panasonic Palm 2400 mAh 39.00 
JVC GR Type C 1500 mAh 36.00 
Sharp BT 21/22 2000 mah 45.00 
RCA/Hitachi 8mm 2400 mAh 39.00 

ALL BRANDS AVAILABLE 

SRLE! 
ALL 7.2 VOLT 
@ 1500 mAh* 

BATTERY 
PACKS 
s3900 

'EXCEPT FNB-35(S)(SJ 

MasterChargers• 
·MasterCharger I DELTA V, 

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

MasterCharger Ila 
TAPER CHARGER 

ALL VOLTAGE 4.Bv • 13.2v 0 HOURS 

DUAL CHARGERS 
• MasterCharger i+I 
• MasterCharger l+lla 
• MasterCharger lla+lla* 

'AUTOMATICALLY CHARGES TWO 
BATTERIES AT THE SAME TIME 

All MasterChargers 
(Single and Dual) Feature: 

• Interchangeable Cups 
• Fully Automatic Oeeration 

NEW/ 
KENWOOD Tll22ATn9A 
PB32 6v @ 600 mAh 
PB33 6v @ 1200 mAh 
PB34 9.6v @ 600 mAh 

~,~ .. l. FNB~3~ES~.fJ-l 1 ~4 RmAh 
''.i· FNB-331Sl 4.8v ·@ 1500 mAh 
~· FNB-35SS 7.2v @ 1500 mAh 
fil FNB-38 9.6v @ 600 mAh 

ICOM-W21 AT/2GX 
BP-157 7.2v @ 900 mAh 
BP·157(S) 7.2v @1500 mAh 
BP-132 12v @ 850 mAh 
'"available with and without microphone" 

MOTOROLA 
GP-300 7.Sv @ 1200 mAh 

BRT.,.L! l.J v .,.L!,ff IN' ' 800 SOUTH BROADWAY, HICKSVILLE, NY 11801 
I '9' 11 • I '9' 1 • 800-442-4275 • FAX 516-496-9523 

• Built in Overcharging Protection 
• User Friendly 
•More Than 50 Cups Available 
• Optional DC Charger 

SEND FOR FREE CRTRLOG • DERLER INQUIRIES WELCOME IN NEW YORK STATE CALL: 516-496-9520 

WANTED: ELECTRICAL materials, 
Allen-Bradley, Agastat, Appleton, 
Crouse-hinds, T&B, Square D, Pyle 
National, Russel & Stoll, circuit break­
ers, fuses, connectors. Call Seiner 
Sales, 805-376-9044, FAX 805-376-
8207. 

EXCESS INVENTORY WANTED: Tran­
sistors, semiconductors, capacitors, PC 
boards, & diodes. We buy it all!! Con­
tact: SEMITECH, INC., 381 Roberts 
Road, Oldsmar, FL 34677. Phone 813-
854-3311, FAX 813-854-3422. 

WANTED: ELECTRON tubes, ICs, 
semiconductors. Astral, PO Box 707NV, 
Linden, NJ 07036. Call 1-800-666-8467. 

Write In 131 on Reader Service Card. 

MILITARY TRANSISTORS & DIODES 
& INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, tenninals, 
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., 937-847-2300 OR fax 
937-847-2350. 

WESTERN ELECTRIC audio equipment 
wanted. 1926-1960s amplifiers, speak­
ers, pre-amps, tube, transformers, etc. 
1-800-old-mics 1-800-653-6427 Great 
Wireless Museum. 

RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642-
0325. 

WANTED: ELECTRONIC estates. 
Ham, broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the 
more worthwhile. We fly anywhere . 
Sumner McDanel 1-800-251 -5454. 

WE BUY your electronic excess inven­
tories. ICs, caps, transistors, LED, con­
nectors, PCBs, computers and related 
products. Call Jim Eskue 714-558-8813, 
fax 

WANTED: MORSE code equipment for 
learner. Please call 978-453-2833 or fax 
978-441-9468 for further info. 

BBS & ONLINE SERVICES 

VISIT DON Lancaster's GURU'S LAIR 
website at http://www.tinaja.com PICs, 
pseudoscience, Postscript, patents, 
Tinaja quests, flutterwumpers, book-on­
d em and, magic sinewaves, money 
machines, Navicubes, tramways, 
wavelets, and Webmastering. Online 
reprints, consultants net, forums, anno­
tated hot links, surplus bargains, great 
heaping bunches more. 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

WANTED: EXCESS ELECTRONIC 
INVENTORIES, ICs, MEMORY, 
EPROMs, PALs, LEDs, CIRCUIT 
BOARDS, DIODES, AND TRANSIS-

WANTED: TUBE HiFi/commercial 
amps, preamps, corner/horn speakers. 
Altec, Marantz, Mcintosh, Western Elec­
tric, etc . 405-737-3312 fax 405-737-
3355. 

Closing Date For Next Issue - April 6th 

TORS. CALL ACTIVE MICRO, 562- ~-'""""!~~~~-------...---------------------------494-4851 OR FAX 562-494-4913. 

WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Com­
pany, 7098 Delair Road, Cranbury, NJ 
08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 

HIGHEST PRICES paid for Western 
Electric tubes, new and used. Call 
Don Slngerhouse/Singerhouse 
Sound. Toll free 1-888-715-tube. 

BUYING USED and excess memory, 
EPROMs, circuit boards, etc. SMA 812-
849-0007 fax lists 812-849-4035. 

WANT USED or surplus DC motor con­
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 
3 HP. C. Woodruff, 5507 55th Ave. So., 
Seattle, WA 98118. Voice/Fax 206-723-
8487. '-'ii--iiiiiiiiliiiliiiijiiilii 
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Our readers are always looking for new and interesting electronic items. 
Showcase your NEW PRODUCTS here to help stimulate your product's success. 
Submit all news releases, product information, and/orliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil 
photos to: 

OP6400 TOUCH-SENSITIVE 
BACKLIGHTED OPERATOR 

INTERFACE 

Z-World announces the release of 
a new touch-sensitive user inter­

face display. Ideal for machine con­
trol, embedded systems, and OEM 
applications, the new OP6400 dis­
plays user-defined graphics on a 
bright, touch-sensitive screen. The 
OP6400 can store up to 400 user­
specified screens, each having up to 
48 software "buttons" or locations on 
the touchscreen that are defined to 
be active. 

The OP6400 is designed so the 
OEM or user can easily create com­
mand sequences, or "script," and 
graphical screens using readily 
available word processing and 
paintbox tools, such as PC 
Paintbrush, NotePad, or Microsoft 
Word. DOS and Windows platforms 
are supported by the OP6400 soft­
ware. Scripts and screens are 
stored in local memory for rapid 
recall. In addition, the unit will 
accept both binary and ASCII com­
mands from host PCs or other con­
trol devices. 

The OP6400's 256x128 graphi­
cal LCD and 15x15 touch-sensitive 
transparent matrix can sense 
"presses" and "releases" by a user. 
The touchscreen communicates 
with any Z-World controller or PC 
through an RS-232 port. Screw ter­
minals on the OP6400 facilitate 
easy wiring to a PC or Z-World con­
troller. Communication baud rates 
range from 600 to 57,600 bps, mak­
ing it virtually a universal display. 
User screens and scripts may be 
recalled automatically on system 
power-up. 

The size of the OP6400 makes 
it ideal for embedding into systems 
that are tight on mounting space. 
The unit may be either flush mount­
ed using a bezel and gasket for a 
NEMA rating, or directly mounted in 
a cabinet with cutout. 

The OP6400 is available with a 
88 April 1998/Nuts & Volts Magazine 

development kit that includes a ref­
erence manual, serial cables, pro­
gramming cable, wall power supply, 
and software diskette including sam­
ple programs. The OP6400 is avail­
able from stock, a.nd is priced from 
$756.00 each. 

For more information, contact: 

Z-WORLD 
2900 SPAFFORD ST., DEPT. NV 

DAVIS, CA 95616 
916-757-3737 FAX: 916-753-5141 

E-MAIL: zworld@zworld.com 
WEB: www.zworld.com 

ANl-1 MINIATURE ANI ENCODER 

Communications Specialists' ANl-
1 miniature ANI encoder is a 

microprocessor-based PCB that 
provides instant identification of 
mobile and portable two-way radios. 

The ANl-1 uses a high-speed 
multi-tone sequence for data trans­
mission on an RF channel. Incoming 
unit ID and status message trans­
missions can be decoded and dis­
played on a personal computer by 
using the ANl-2 station decoder. It is 
compatible with links and repeater 
systems. 

The AN 1-1 measures 1.13 x .66 
x .22 inches with easy interface con­
nector. 

The ANI Automatic Numbering 
Identification System is available 
from stock and carries a five-year 
warranty. 

For more information, contact: 

COMMUNICATIONS 
SPECIALISTS, INC. 

426 W. TAFT AVE., DEPT. NV 
ORANGE, CA 92865-4296 

714-998-3021 FAX: 714-974-3420 
1-800-854-0547 

VLF RADIO! "THE SOUNDS OF 
LONGWAVE" 

The lowest radio frequency to 
which most people will ever tune 

is 530 KHz on their car's AM radio 
dial. The cassette tape VLF RADIO! 

goes beyond this barrier with sound 
samples from virtually every type of 
radio signal that can be heard on 
longwave and below. 

This 60-minute cassette pro­
vides narration and actual record­
ings of ships at sea, non-directional 
beacons, European broadcasters, 
experimental lowfers, military 
radioteletype stations, WWVB, 10-
14 KHz Omega, and natural radio. 

Many of these signals are con­
sidered "endangered species" and 
have been preserved here for their 
historical value. Included with the 
tape are reference notes, a long­
wave spectrum chart, and a listener 
logsheet. VLF RADIO! is designed 
to serve as an introduction for the 
newcomer or as a reference tool for 
the seasoned DXer. 

Tapes are available for $11.95 
each postpaid (US funds). 

For more information, contact: 

KEVIN CAREY 
P.O. BOX 56, DEPT. NV 

WEST BLOOMFIELD, NV 14585 
E-MAIL: kcarey@mdsroc.com 

CABLE AND HARNESS TESTER 

""' "''' .. The Cable Eye"" Model M2 PC-
Based Cable Tester lets users 

find defective cables instantly, dis­
play a wiring diagram, highlight the 
error or defect in color, save wiring 
notes and labels with text, print 
schematics, and much more. 

Featuring a compact fixture with 
152 test points which can be cas­
caded to achieve up to 1 ,000 test 
points, this unit connects to a PC or 
laptop via a serial port for testing 
complex cables and wiring harness­
es. 

Supplied with menu-driven soft­
ware and an on-line database which 
holds an unlimited number of user 
cables and includes descriptive 
notes and label text for each one, 
the CableEye Model M2 PC-Based 
Cable Tester can be set up for one­
button operation to easily execute 

complex test sequences. Unlike 
stand-alone benchtop testers, this 
unit takes advantage of a PC's high­
resolution graphic output to provide 
IS0-9000 documentation. 

The CableEye Model M2 PC­
Based Cable Tester sells for 
$1,595.00 with 152 test points and 
software. 

For more information, contact: 

CAMI RESEARCH, INC. 
442 MARRETT RD., DEPT. NV 

LEXINGTON, MA 02173 
781-860-9137 FAX: 781-860-9139 

E-MAIL: 
sales@camiresearch.com 

WEB: 
http:Hwww.camiresearch.com 

LP3100 LOW-POWER 
C-PROGRAMMABLE 

CONTROLLER 

Z-World announces the release of 
a low-power C-programmable 

controller. The new LP3100 is ideal 
for applications where available 
maximum voltage and current are 
low. The LP3100 operates on 3.3 
volts and consumes only 16 mA, 
drastically minimizing operating 
power. The LP3100 is perfect for 
reliable operation in mobile or 
remote installations, battery-pow­
ered embedded systems, and OEM 
applications. 

The LP3100 is equipped with 20 
digital 1/0 lines, four channels of 
conditioned 12-bit analog input, two 
RS-232 serial channels, an RS-485 
port, 512K flash memory, a real-time 
clock and calendar, and an LPBus 
expansion port. The unit will operate 
on input power in the range of 
3.5VDC-24VDC. The LPBus expan­
sion port facilitates the addition of 
user-designed boards for direct use 
with the LP3100 controller. 

The LP3100 is equipped with a 
sleep mode that shuts down the unit 
to conserve power. Sleep mode is 
invoked by software, and the real­
time clock can be used to "wake-up" 
the LP3100 at a future date or time. 
The sleep mode will reduce the 
required current to 200 microamps. 

The four channels of condi­
tioned 12-bit analog inputs allow 
interfacing to a wide variety of ana­
log sensors. Offset and gain of each 
analog channel is user-configurable. 
The 20 digital 1/0 lines can be con­
figured in several combinations of 
inputs and outputs. A real-time clock 
and calendar allow time-date stamp­
ing of critical data. Daylight savings 
and leap year compensation are 
user programmable - ideal for 
remote applications. The LP31 OO's 
compact size - it's only 2.5" wide x 
3.5" long x 0.5" thick - allows 
embedding into the tightest of 



spaces. 
The LP3100 is available with a 

development kit that includes a ref­
erence manual, serial cables, pro­
gramming cable, wall power supply, 
development board, 2x20 LCD, and 
mounting plate. 

The LP3100 is available from 
stock. The unit is pr iced from 
$119.00 each. 

For more information, contact: 

Z-WORLD 
2900 SPAFFORD ST., DEPT. NV 

DAVIS, CA 95616 
916-757-3737 FAX: 916-753-5141 

E-MAIL: zworld@zworld.com 
WEB: www.zworld.com 

SURGE SUPPRESSOR 

This surge suppressor has 
modem/fax protection. It pro­

vides surge and noise suppression 
for both equipment power line and 
telephone line input. Suppresses up 
to 360 joules. It also handles up to 
27,000A spikes. 

Included are six electrical out­
lets and a 3-1/2 foot power cord. 
RFl/EMI line noise filtering exceeds 
20 dB at 1 MHz. 

For more information, contact: 

JENSEN TOOLS, INC. 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
1-800-426-1194 

602-968-6231 FAX: 602-438-1690 
E-MAIL: 

jensen@stanleyworks.com 
WEB: 

http://www.jensentools.com 

OPTICON ALL-METAL 
RETROREFLECTORS AND 

ARRAYS 

Opticon all-metal retroreflectors 
feature monolithic cast alu­

minum construction with tapped 
holes for bolt-in-place mounting to 
create arrays on back plates, cylin­
ders, and in enclosures. Providing 
up to four times greater thermal sta-

bility than glass, they can be manu­
factured in virtually any shape with a 
1/2" to 2" aperture and incorporate 
UV-VIS-IR coatings. 

Ideally suited for demanding 
field applications, motion systems, 
and aerospace environments, 
Opticon all-metal retroreflectors and 
arrays are capable of withstanding 
up to 50,000 Gs shock while main­
taining alignment. These truly mono­
lithic individual hollow cube-corner 
and roof prisms exhibit up to two 
arc-second surface accuracy and 
one-qµarter wave surface flatness. 

Opticon all-metal retroreflectors 
are priced according to size, quanti­
ty, and design requirements. 

For more information, contact: 

OPTICON CORP. 
76 TREBLE COVE RD., DEPT. NV 

NORTH BILLERICA, MA 01862 
978-663-6105 FAX: 978-663-0015 

SURFACE MOUNT MODULES 

Accutek's custom surface mount 
' modules can be designed to 
solve space and volume constraints, 
enhance socket functionality, or 
replace end-of-life and obsolete 
parts. Typical modules include resis­
tor terminators, RC filters, op amps, 
analog mutiplexers, digital logic cir­
cuits, CPUs, and memory circuits in 
DIP, ZIP, SIP, QUIP, SIMM, pin grid 
array, and mezzanine packages. 

Capable of 48-hour turnaround 
depending upon surface mounting 
integrated circuits , discrete semi­
conductors, passive components , 
and connectors on FR4 substrates. 
End-of-life or hard-to-find monolithic 
ICs and modules can be reconfig­
ured using readily available prod­
ucts and used as drop-in replace­
ments. 

For more information, contact: 

ACCUTEK MICROCIRCUIT CORP. 
2 NEW PASTURE RD., STE. 1 

DEPT.NV 
NEWBURYPORT, MA 01950-4054 
978-465-6200 FAX: 978-462-3396 

1-800-652-7505 
E-MAIL: accutek@seacoast.com 

WEB: 
http://www.accutekmicro.com 

ISOLATED TRANSCEIVER 
MODULE HYC3030 

Shoreline Electronics, Inc. 
announces the HYC3030. The 

HYC3030 isolated transceiver mod­
u I e was designed specifically to 
handle noisy networking environ­
ments . The HYC3030 was also 
designed for extremely close node­
to-node distances, without the usual 
reflection problems. The HYC3030 
is a hybrid module that incorporates 
both a transformer for isolation and 
a custom IC to filter out noise. 

The HYC3030 was specially 
designed to work in noisy environ­
ments like factory automation or 
industrial machines. A custom IC 
was incorporated in the design of 
the hybrid to filter out the noise. 

The HYC3030 will support a 
node-to-node distance of only 50 cm 
at 312.5 KHz with minimal reflection 
between nodes. This is especially 
useful if networked machines have 
to be close together in a assembly 
line, POS terminals, or gaming 
machines. 

For maximum safety an isolation 
transformer is incorporated in the 
hybrid circuit. The transmission 
speed can be increased to 5.0 MBs 
if the distance between the nodes is 
increased. 

The HYC3030 is designed to be 
a drop-in replacement for existing 
industry standard isolated hybrid 
module HYC2488. It was also 
designed to be compatible with 
industry standard protocols, Arcnet, 
Ethernet, Carnet, RS-232, and RS-
485. 

· For more information, contact: 

SHORELINE ELECTRONICS, INC. 
2098B WALSH AVE., DEPT. NV 

SANTA CLARA, CA 95050 
408-987-7733 FAX: 408-987-7735 

NEW ENHANCED 
GPIB <-> SERIAL INTERFACE 

I CS Electronics announces a new 
GPIB-to-Serial interface with 

expanded features. These new fea­
tures give the user an · expanded 
range of baud rates and better con­
trol of the serial interface for opera­
tion with RS-485 networks. The 
Model 4894A operates as a GPIB 
interface for serial devices and as a 
Serial-to-GPIB controller for a single 
GPIB device. 

ICS has redesigned their GPIB 
<-> Serial Interface Module to make 
it compatible with the higher baud 
rates used in todays modems and in 
other serial devices. 

The new Model 4894A lets the 
user select any standard serial rate 
from 50 to 115.2 Kbaud. The user 
can also enter any non-standard 

baud rate and the 4894A will pro­
vide the closest baud rate based 
upon its 14.746 MHz internal oscilla­
tor. This feature assures that the 
4894A will always be compatible 
with new serial devices. 

Another new command lets the 
user select full or half duplex opera­
tion for controlling RS-485 networks. 

The Model 4894A is CE certified 
for sale in Europe. Price starts at 
$475.00 each. 

For more information, contact: 

ICS ELECTRONICS 
473 LOS COCHES ST., DEPT. NV 

MILPITAS, CA 95035-5422 
408-263-5500 FAX: 408-263-5896 

INTERNET: www.icselect.com 

PK2400 C-PROGRAMMABLE 
CONTROLLER 

Z-World announces the release of 
a C-programmable controller 

with built-in graphic display and key­
pad. The PK2400 is ideal for 
machine control, embedded sys­
tems, and OEM conrol applications 
that require a controller with built-in 
operator interface. 

The PK2400 offers nine protect­
ed digital inputs, two conditioned 
analog inputs, six high-current out­
puts, two non-latching relays, two 
serial ports, graphic LCD, and 20-
key keypad with three additional 
softkeys. The 128 Kbytes of non­
volatile flash memory allows hassle­
free in-system programming. 

The keypad is constructed of 
membrane switches with snap­
domes, offering tactile feedback to 
the user. The three softkeys are 
software programmable, allowing 
custom input prompts. The number 
and letter legend on the 20-key key­
pad can be easily changed to fit the 
needs of the user and the applica­
tion. 

The size of the PK2400 makes it 
ideal for embedding into systems 
that are tight on mounting space or 
those that require a slim package. 
The PK2400 measures just 8.25"L x 
4.5"H x 1 "W. The PK2400's wiring 
terminals make it easy to connect 
directly to photosensors, tempera­
ture and pressure sensors, strain 
gauges, and a variety of other sens­
ing devices. 

For more information, contact: 

Z-WORLD 
2900 SPAFFORD ST., DEPT. NV 

DAVIS, CA 95616 
916-757-3737 FAX: 916-753-5141 

E-MAIL: zworld@zworld.com 
WEB: www.zworld.com 

Continued on page 106 
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WHITE.-STAR. 
ELECTRONICS 

TEL: 405-631-5153 FAX.f.405-631-4788 
CONVERTERS: ............................................... 20 
Regal CR-83 (RAN) .......................................... .45 
Panasonic TZPC-175 (RAN) .............................. 75 
Centurion CF-3000 (NEW) ................................ 65 
Regal CR-83 Volume (RAN) .............................. 69 

Call for FREE catalog. 
405-631-5153 

50 100+ 
39 35 
69 
59 55 
65 59 

REMOTE CONTROL C----=~!':!':__..___.. Write In 92 on Reader Service Card. 

HAND UNITS: ............................. 20 
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 R/M ................... 7.50 

50 100+ 
4.50 4.25 
4.50 4.25 
7.00 6.50 
4.50 4.25 
7.00 6.50 
4.50 4.25 
6.50 6.25 
7.00 6.50 

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• E-Mail: WSE405@AOLCOM 

Write In 209 on Reader Service Card. 

EDUCATION 

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 under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Auto­
graphed copies of the seventeenth(!) 
classic printing $28.50. SYNERGETICS 
PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 

BUSINESS 
OPPORTUNITIES 

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 under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

RETIRED IN AUSTIN, TEXAS? We 
need part-time engineers & technicians 
for RF and digital product design and 
production testing. Daytime availability 
preferred. Emphasis on quality crafts­
manship a must. Very interesting small 
quantity, high quality product environ­
ment. Contact Kathy Mitchell, 512-453-
1133 9am-3pm. 

THE CASE AGAINST PATENTS. Thor­
oughly tested and proven alternatives 
that work in the real world, $28.50. SYN­
E RG ETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

HOME AUTOMATION DEALERS 
WANTED. Free information. Call 1-800-
838-4051 or fax name, address, and 
telephone to 402-729-3863. 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transis­
tors, semiconductors, ICs. Electronic 
Material Industries, 818-769-1002, FAX: 
8f8-769-1084. 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. Mes­
sage: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

WORK AT HOME, cash in on the WEB 
TV explosion. No f'.'C necessary. Full 
training. Call now for all the details, 1-
800-98 WEB TV, 1-800-989-3288. 

Discaunt Camputer Systems - SHOP Us LAST ! 
Intel Pentium P166MMX MZH 

Multlmedla System 
Systems include: 

Mid TW. CASE, MB W/VX CHIPS 512 CACHE, 16MB EDO RAM, 
1.7 GB HARD DRIVE, 12X CD ROM, IMB 64 BIT PCI VIDEO 
CARD, 3.5" l.44MB FD, 16 BIT 3D SOUND CARD, 33.6 FAX 

MODEM WITH VOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD 
80 WATT SPEAKERS, WIN 95 REL 2, 

14" SVGA MONITOR INCLUDED 

$1185 

Intel Pentium P200MMX MZH 
Multlmedla System 

Systems include: 
Mid TW. CASE, MB W/VX CHIPS 512 CACHE, 32MB EDO RAM, 
2.5 GB HARD DRIVE, 16X CD ROM, 2MB 64 BIT PCI VIDEO 
CARD, 3.5'' l.44MB FD, 16 BIT 3D SOUND CARD, 33.6 FAX 

MODEM WITH VOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD 
80 WATT s·PEAKERS, WIN 95 REL 2, 

14" SVGA MONITOR INCLUDED 

$1499 

Intel Pentium P233MMX MZH 
Multlmedla System 

Systems include: 
Mid TW. CASE, MB W/VX CHIPS 512 CACHE, 32MB EDO RAM, 
3.5 GB HARD DRIVE, 16X CD ROM, 2MB 64 BIT PCI VIDEO 
CARD, 3.5" l.44MB FD, 16 BIT 3D SOUND CA~D. 33.6 FAX 

MODEM WITH VOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD, 
80 WATT SPEAKERS, WIN 95 REL 2, 

14" SVGA MONITOR INCLUDED 

$1775 
Also: 266 MZH System Available at Similar savings! see AD MART 

800-804-6552 All Software Loaded & Tested ,~~\ 
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RESOURCE BIN 

Shattering a few virtual 
reality illusions. 

ur usual reminder here 
that the Resource Bin is 
now a two-way column . 
You can get tech help, 

consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at (520) 428-4073 
weekdays 8-5 Mountain Standard 
Time. 

I'm now in the process of setting 
up my new Guru's Lair web site you 
will find at (where else?) www.tina­
ja.com. This is the place you'll go for 
instant tech answers. Among the 
many files in our library, you will find 
complete reprint sets for all of the 
Resource Bin and other columns. 
Plus a brand new Research 
lnfoPack Service. 

You will get the best results if 
you have both Netscape 
Communicator and Acrobat Reader 
3.0 installed. 

Virtual Reality Today 

There is a company called 
Doron at www.doranprecision.com 
who is the leading purveyor for 

whatever at a time. Much of the con­
tent here is real planetary footage 
gotten from JPL, NASA, and else­
where. This has been seamlessly 
combined with utterly amazing new 
computer animation. 

I was commenting to Leonard 
how some of those fractal land­
scapes on Venus looked overstated 
to the point of being too obviously 
fake. But he assured me that all of 
his Venusian Fractals were quite 
real. It seems their only enhance­
ment was his modest resolution 
improvement of the actual flyby 
footage. I'll keep the ride ending a 
secret, except to say that it happens 
rather suddenly and unexpectedly. 

The term "virtual reality" can 
have many meanings, and it is real 
hard to get a grasp on what is 
important and what is not. It is even 
harder still to separate what is pos­
sible today from the absolute hype. 

I'll call virtual reality the creating 
of an artifical environment that's 
used to immerse one or more indi­
viduals in a simulation task. Perhaps 
for design, fun, training, medicine, or 
profit. 

the high school driver's educa­ NEXT MONTH: 
tion auto simulators. These 
folks have long since branched 
out into delivering multi-pas­
senger motion simms to 
arcades, museums, science 
centers, and similar venues. 

Don looks into some home 
automation products and 
resources. 

These are typically a "short sub­
way car" looking beastie up on 
hydraulic stilts. A dozen passengers 
watch high definition videos while 
they subject themselves to total sur­
round sound; motion simulation, and 
related special effects of one kind or 
another. 

Our local Museum Of Discovery 
has one. It's recently been repro­
grammed by the incredible Leonard 
Wikberg 111 of DigitalLight 
(www.digialight.com) in Flagstaff, 
AZ to create a spectacular solar 
system tour. You'll start off by drop­
ping through the museum floor, rid­
ing up nearby Mount Graham, and 
circling their VAT optical and SMT 
radio telescope facilities. 

From there, it is literally off to 
the moon, followed by a grand tour 
of the entire solar system. Fully 
detailing one planet and asteroid or 

The VR task might be a video 
game such as a flight simulator or 
an "if it moves, kill it" slash and 
hack, or some more thoughtful 
Riven like adventure. Or a real flight 
simulator for fighters, jumbo jets, or 
even spacecraft. Or a walkthrough 
for a new architectural design. Or 
checking for any assembly interfer­
ence in CAD/CAM models. 

Or a tour of the town. Or dildon­
ics. Or amusement park and arcade 
rides. Perhaps an Omnimax show. 
Or special effects for some movie or 
video. Or a realtor's catalog. Or the 
training for a surgeon or an eye spe­
cialist. 

Or the web itself. Which is noth­
ing but one huge virtual reality 
machine. For you never really go 
anywhere or do anything when you 
surf it. 

Here's a random sampling of a 

few virtual reality resources ... 

VR Publishing 

This outfit seems to have a 
good bargain: For $29.00 total, 
they'll offer six booklets which 
include a 600 entry virtual reality 
resource directory, a 436 pager on 
desktop VR, a IRML primer, their 
special virtual reality report, a longer 
VR lnfomania book, and some virtu­
al reality cartoons. 

Their url is www.vr-publishing 
.com. Included is info on homebrew 
VR, a glossary, free VR trade show 
listings, and useful industry links. 

Web Sites 

There's gazillions of virtual reali­
ty web sites. The big problem is 
sorting them all out. One very useful 
"link to links" site is tin.ssc.plym 
.ac.uk/vr.html. Two others include 
www.senseB.com/resources/online 
_resources.html along with www 
.jmbe.com/vrpage.html. 

A virtual reality bibliography is in 
www.cms.dmu.ac. uk/-cphNRbib.ht 
ml. A lengthy summary of hot VR 
sites is in www.itl.nist.gov/div894 
/ovrt/hotvr.html. 

An interesting glossary is online 
at www.cyberedge.com/home/www 
/4al.html. 

There are dozens more where 
these came from. Try ... 

groucho.gsfc.nasa.gov/eve/Links.html 
www. fes. uwaterloo. ca/u/mdetfgaa/pl 
an220/group 1 /links.html 

www.vrworlds.com/more/vrlist.html 

webs te r. skypoin t. net!mem 
bers/kht!html/vrlinks.htm 
www.hitl . washington.edu/pro 
jectslknowledge_base/onthenet_list. 
html 

The real trick lies not in finding 
VR info, but in getting it all sorted 
out so that it makes some sense to 
you. 

30 Graphics 

The center of the virtual reality 
universe appears to be 3D graphics. 
Such graphics are created as a data 
base of numeric values. You'll often 
start with an armature supporting a 
wire frame that's full of triangles or 
polygons. Or possibly use some­
thing fancier such as Nurbs cubic 
spline surfaces. Some cubic spline 
basics do appear in www.tinaja.com 
/cubic01.html. It is not at all unusual 
for an object to consist of many 
thousands, or even millions of poly­
gons. 

At rendering time, the wire 
frame model applies its hidden line 
removal algorithms to present only 
the aspect to be viewed. Surfaces 
are then added to the wire frame. 
These surfaces are then modified by 

new from 
DON LANCASTER 

ACTIVE FILTER COOKBOOK 
The sixteenth(!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital incegrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

RESEARCHINFOPACKS 
Don's instant cash-and-carry flat rate consulting 
service. Ask any reasonable technical question 
for a detailed analysis and complete report. See 
www.tinaja.com/info01 for specifics. $75.00 

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 earty stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, Postscript video, Case Against 
Patents, Incredible Secret Money Machine 11, and 
Hardware Hacker II reprints . $119.50 

LOTS OF OTHER GOODIES 
Tech. Musings :V. or :VJ ..•. .. . . . . ..... $2~.50 
Ask.the. G.uru.l.or. LI .or.Ill . . ........ .. . $2~.50 
Hardware.Hacker II, JIJ .or.IV .......... $2~.50 
Micro Cookbook I . . .. ... . . .. .. . . .. . $:19.50 
Pas!Script Begiaaer Stuff . .. .... . . ... $29.50 
Pas!Script Sh.aw and Tell . .. . • . . .. .. . $29.50 
Intro .to.P.ostScript.Video. . .... ... .. . . $29.50 
Pas!Script Reference JL • .•...... •• .• $3~.50 
Pas!Script Tu.tociaVCookbook . . . . .... $22.50 
Pas!Script by.Example . . . .. . .. . . . .. . $32.50 
Underst~nding. f.>S. P.rograrnming .. ... . $29.50 
Pas!Scnpt:.A.\l1sual Approacb .... ... . $22.50 
Pas!Script Program. Design .. ... .. .. . $2~.50 
Thinking.in.P.ostScript. .... ... . . . . . .. $22.50 
LaserWriter Refereace . ....... . ..... $i9.50 
Type.1 .F.ant.F.ormat . . .. . .. ..... . .. . $:16.50 
Acrobat Reference .. .. ....... . .. .. . $2~.50 
Wbole. works ~au .P.ostScrip.t} . ... . ... $380.00 
Technical.Insider. Secrets .... . .. . ..... F.REE 

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. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
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 

SYNERGETICS 
Box 809-rtV 

Thatcher. fiZ 85552 
(520) 428-4073 

FREE Catalog: http://www.tinaja.com 
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Phtc• Wodd"'))iY ~~-
5th Fir ,, ;;;w? ~Climb$~' 

Nashua .. ·~ " Allanta GA 30039 
(918) 835-'3\61 (m>}43Hl66\, 

<:ybereclae Journal Machine Design 
1 Gate 6 Jld 1100 Superior Ave 
SausaHIO CA 94965 Cleveland OH 44144 
(415)331-3343 (216)696-7000 

Deslgt\ News McMast.er-Carr 
Box54960 

PCIM 

Power Transmlulon Des 
1100S~Ave 
CleWland OH 44114 
(216) 696-7648 

Pl'oduc:t DMfOn .. Dev 
Box945 
NewYorkilff 10159 
(212) fl33.7300 

~St N 
P~NH03458 ' 
(603)92~1 

SIGRAPWACM 
1515~ 
New V<>PI NY 10036 
(212)62,0-0500 

<:''''~;~,. 

~W:~ct' 
San DieaO CA 92111 
(619) :?'7'1•3888 

SmaUParts 
POBox4650 
Miami Lakes FL 33014 
(305) 557""8222 

Stewart 
~MainMaH 

wes.,-.x 
8773 S Ridoline BIVd 
Highlands Aanoh co 80126 
(617) 558-4$42 

Los Angeles CA 90054 
(213) 692·5911 

2472 Eastman Ave #33-34 
Ventura CA 93003 
(805) 658-0933 

Vancouver BC V6J 1Z4 
(604) 822-2872 

4545 E lndusttlat $t #58 
Simi Valley CA 93063 
(805) 520-2~ 

adding texture and color, by using 
specialized lighting algorithms or by 
literally growing fur, grass, or hair on 
them. 

As you might guess, humon­
gous computing power is required 
for a realistic rendering. Sun 
Workstations have been the norm, 
but ganged high end PCs are now 
starting to approach their capabili­
ties. It is not unusual to spend 60 
hours of computing per runtime sec­
ond of rendering. 

Some Magazines 

The pricey CyberEdge Journal 
seems to be a leading magazine 
here. There's also a $29.00 yearly 
Virtual Reality World, and a $65.00 
Virtual Reality Now. 

Another useful pub is that 
superb Game Developer. Plus these 
guys ... 

Alpha FX 
CAD/CAM Update 
Computer Aided Design 
Computer Graphics World 
Intelligent Systems Report 
Mondo2000 
New Media 
Retrograde Motion 
Simulators 
Telemedicine & Virtual Reality 
Virtual Reality Report 

More details on all these titles 
are in www.tinaja.com/webwb01 
.html. 

There are also scads of multi­
media magazines which are heavily 
into 30 graphics and touch on other 
virtual reality topics. We looked at 
these back in RESBN45.PDF, along 
with the video game tools and tech­
nique magazines of IRESBN65 
.PDF. Both of these can be found on 
www.tinaja.com/resbnO 1.html. 

Many of these mags can be free 
to qualified subscribers. 
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Sigraph 

One premier event for pretty 
near everything using computer 
graphics is the annual Sigraph con­
ference, put on by those ACM peo­
ple, short for the Association for 
Computer Machinery. 

All the show proceedings are 
now available separately or included 
in the special issue of their quarterly 
SIG Computer Graphics publication. 

Books 

A well annotated review of all 
the major virtual reality books 
appears as the CyberEdge Electric 
Best VR Books. Found at 
www.cyberedge.com/4bl. html. A 
second useful listing is online at 
www.smokefreekids.com/virtbook.ht 
ml. 

Some of today's top virtual reali-
ty books include ... 

Design of Virtual Environments 
Experiments in Virtual Reality 
How Virtual Reality Works 
Information Sources for Virtual 

Reality 
Possible Worlds: VR Social 

Dynamic 
Virtual Reality Casebook 
Virtual Reality Construction Kit 
Virtual Reality Homebrewer's 

Handbook 
Virtual Reality Systems 

More info on these and other 
titles at www.tinaja.com/amlink01 
.html. 

VRML 

There is this fairly new computer 
language that is primarily intended 
for virtual reality extensions of the 
web. This ne is called VRML and is 
an acronym for Virtual Reality 
Markup Language. There's a lot of 
good VRML stuff on the web. 

Some major new books on 
VRML include ... 

3D Graphics and VRML 2.0 
Advanced VRML Techniques 
Annotated VRML 2.0 Reference 

Manual 
Building 3D Worlds in Java and 

VRML 
Building VRML Worlds 
Creating Cool 3D Web Worlds 

with VRML 
Creating your own VRML Web 

Pages 
Delphi VRML for Internet 

Solutions 
HTML, VRML, and JAVA Web 

Publishing 
Java for 3D and VRML Worlds 
Late Night VRML 2.0 with Java 
Mecklemedia 's Official Guide to 

VRML 
Teach Yourself VRML 2 in 21 

Days 
Using VRML 
Virtus VRML Starter Kit 
VRML & 3D on the Web for 

Dummies 
The VRML 2.0 Handbook 
VRML 2.0 Sourcebook 
VRML: Bringing Virtual Reality .. . 
VRML: Exploring Virtual Worlds .. . 
VRML: Flying through the web 
VRML Clearly Explained 
VRML Programmer's Library 
Web Publishers VRML Quick 

Reference 

You can get more info on any of 
these at www.tinaja.com/amlink01 
.html. 

We have also seen above that 
VR Publishing has a concise 32-
page VRML Primer book. And you 
should shortly discover a 
comp.Jang. vrml newsgroup just 
below. 

Newsgroups 

There sure are a lot of news­
groups that involve themselves with 
virtual reality in one way or another. 
A few of these include ... 

alt.3d 
alt.cyberspace 
comp.ai 
comp.ai.games 
comp.ai.philosophy 
comp.cad.autocad 
comp.graphics.algorithms 
comp.graphics.animation 
comp.graphics.misc 
comp.Jang. vrml 
comp.multimedia 
comp.graphics. visualization 
comp.robotics.research 
rec.aviation.simulators 
rec.games. video.arcade 
rec. video.desktop 
sci. virtual. worlds 
sci. virtual. worlds.apps 

Mechanical Stuff 

Besides Doron, a few of those 
other simulator manufacturers are 
Stewart, Westrex, and Basic Service 
Amusement Rides. A more com­
plete list can be found in the above 
directories or via the Thomas 
Register link you'll find at www.tina 
ja.com/webwbO 1.html. 

If you are interested in the actu­
a I design of simulators, rides, 
robots, tactile gloves, or whatever, 
your best starting point will often be 
the trade journals. As always. 

Your biggies here include 
Machine Design and Design News. 
Individual bits and pieces are found 
in Product Design and Development 
and in New Equipment Digest. Also 
check Design Engineering and 
Design Product News. 

Hydraulics and Pneumatics 
cover the obvious. Your robotic stuff 
is best found in Sensors, Power 
Transmission Design, Measurement 
& Control, PCIM, or Motion maga­
zines. 

The all time greatest place for 
small parts is, of course, Small 
Parts. Helped along by the usual 
W.W. Grainger and McMaster-Carr. 

Your really big thing these days 
in motion platforms is called the 
inverted hexapod. These newly see 
major use in everything from milling 
machines to simulators. These are 
just six pivoted push or pull struts 
whose combined motions determine 
the head or pod movement. 

All actions are simple exten­
sions or compressions; you will find 
zero side loading and nothing what­
soever that resembles a precision 
way or a sliding friction surface. 

Finally, the special effects good­
ies used by the movie magic folks is 
a secret industry all to itself. Their 
little known trade journal is Cinefex. 

This Month's Contest 

For our contest this month, just 
tell me about any virtual reality 
resource I may have missed out on. 

Or, better yet, how about com-



ing up with a brand new virtual reali­
ty concept, use, or application. With 
all of that humongous new comput­
ing power available these days, and 
super web access to pretty near 
anything, there should be all sorts of 
new apps you can dream up. 

I still strongly feel there are all 
sorts of potential new VA uses for 
lower pressure pneumatics. 
Actuated with simple bladders, 
rolling diaphrams, or bellows. Power 
can be easily done with an aquari­
um air pump. And control can be as 
simple as a low-cost automotive 
TCS or SCS three-way valve. More 
details on such valves at 
http://www.tinaja.com/barg01.html. 

Another emerging new VA area 
involves tactile feedback. With 
gloves or surfaces that "push back" 
or let you "feel texture." Piezo 
microactuators might be one route 
here. Free samples from Amp 
Piezo. 

The tactile problem lies in real­
time management of zillions of actu­
ators, each of which has to be very 
fast responding, low in cost, and 
provide an effect that is both realis­
tic and safe. 

Lots of possibilities here. 
There should be a largish pile of 

my new Incredible Secret Money 
Machine II going to the dozen or so 
better entries, plus an all-expense­
p aid (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. 

For More Help 

Additional hot-linked VR content 
is found in www.tinaja.com/resbn01 
.html, while VA book access links 
are found at www.tinaja.com 
/amlink01.html. The VA magazine 
sources can be reached through 
www.tinaja.com/webwb01.html. 
Customized and personal consulting 
services for VA or nearly any other 
technical topic are reachable by way 
of www.tinaja.com/info01.html. NV 

Microcomputer pioneer and guru 
Don Lancaster is the author of 35 

boo~ '~nd countless tech articles. Don 
maintains his no-charge US tech 
helpline found at (520) 428-4073, 
besides offering all of his own books, 
reprints, and consulting seNicesl. Don 
also offers a free catalog full of his 
unique products and resource secrets. 
The best calling times are 8-5 on week­
days, Mountain Standard Time. 

Don is the webmaster of his Guru's 
Lair found at http://www.tinaja.com 

Full reprints and preprints of all 
Don's columns and ongoing tech sup­
port appear here. You can reach Don at 
Synergetlcs, Box 809, Thatcher, AZ 
85552. Or send any messages to 
his US Internet address of donOtina 
}a.com 

WORLD OF SAVINGS FROM l.E.S. 
We can help with all your cable needs. 

One stop source for converter parts, tools, and accessories. 
•Low Prices 
•Quality Service 
•Quality Products 

Feature Of The Month 
PIC16C54 $1.90 
PIC16C56 $1.99 

PIC16C621 $3.15 
PIC16C622 $3.30 

68H705C8P $7.99 

Call now for your FREE catalog. 

I 

Tel: 405-634-1535 
Fax: 405-634-1587 

M ICROCONTROLLERS 

EXPANDABLE SBC for robotics, 
embedded control, OEM, teaching. 
89CXX, 32K RAM, 64K E(E)PROM, 
RS232, RS485, 5 IRQs, 4.75"x3.2" and 
more. RS232 downloads program. 
Stack up to 7 expansion.boards, ours or 
your designs. Boards: Dl/O, 72 TTL and 
24 hicurrent outputs. Ml/O, 11 input 12 
bit AID, 4 channel 8 bit DIA, 2 channel 
12 bit D/ A, 24 TTL, LCD and keypad 
interface, three counters. Proto, size 
4.75"x3.2". Starting at $99. Includes 
assemblers, basic, simulator, disassem­
bler, examples. Innovation West, 626-
309-6085, lnovwest@aol.com 
http://members.aol.com/lnovwest/ 

GET STARTED with BASIC Stamps 
and PICs. Solderless breadboard has 
everything you need to prototype with 
Stamp I/II, PICStics, and 16C84/16F84. 
Details and free software: http://www.al­
williams.com/awce.htm 

~)lone ••• 
Real-T"une Jritemet telephone 
TJse.tb,e.llltemet to call long distance 
for jl.Jst the cost ofa, local call.• 
Full Duplex - no delayed audio - no 
dropouts. 

Als1 avallable at Finl El1ctr1nlcs 
11l521.80Bli 

Minimum 100 lot 

E-Mail: intek8111@aol.com 

Write In 91 on Reader Service Card. 

http://www.dontronics.com is Don­
Tronics Home Page. Hardware: Atmel 
and PIC microcontroller prototype and 
development boards, programmers, 
SimmStick™. Software: BASIC Stamp II 
Windows 95 Front End, AVRBasic for 
the AT90S1200, BascomLT for the 
AT89C2051, multi-media "Pacman-like" 
tutorial for the PIC16F84, and lots more. 

COMPLETE 68HC11 SBC with con­
troller area network, LCD, RS232. 
Download programs to 32K flash. Plugs 
into solderless breadboard for rapid pro­
totyping, great learning tool, $175. CAN­
PORT: Connect PC to controller area 
network. Includes DLLs, libraries, appli­
cation, $89. Order: EMICROS, 25759 
Ridgewood, Farmington Hills, Ml 48336. 
248-477-6639. Info: www.emicros.com 

COMPACT 68HC11 microcontroller 
32K, RS232, LCD interface, compatible 
with interactive C, for your robotic and 
custom control applications. Bare PCB 
$20, kit $95 or assembled $145. 
Embedded Acquisition Systems, 
http://www.hooked.net/-jfong 

MaxMover and MaxMover Pro 
16 Bit Stepper Motor Controllers 
The MaxMover Pro is a high output 
power model for more powerful step­
per motors. 

MaxMover .................................... $259 
MaxMover Pro ............................. $359 

REPAIRS - SERVICES 

HP POWER SENSOR REPAIR AND 
CALIBRATION 8400 series sensor 
repair from $230 with return loss plot. 
NIST traceable commercial calibration 
with new reference cal. factor chart from 
$100. Fast turnaround. MasterCardNisa 
accepted. Call QuinStar Technology 
310-320-1111, Fax 310-320-9968. 

WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. FAX 864-244-
6349. http://www.page biz.com/durafix/ 

PINBALL MACHINES! Books, Maga­
zines, Manuals, Diagrams, Supplies, 
Parts. $2 catalog, Marco Specialties, 
5290-N Platt Springs Rd., Lexington, SC 
29073-9252. 803-957-5500. FAX 803-
957-6974. E-Mail: tilt@ix.netcom.com 
http://www.pinballusa.com 

:i-~~~~"""'""1'--"'" ............ , 
l 
1 
I 

Maxt/O .1PlU!LIMIMARv l 
Maxl/O is the illtimate peripheral • 
connector that allows you to con-
trol up to 65,535 devices at 16 bits 
per device from a. single paralle 
port. Now there is no limlt to what , 
you can control with your com- : 
putet. 

ww.paramax.net 
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TORNADO 
COMMUNICATIONS 

CATV REPAIR: most models, great 
prices, warranty included. Please call 
573-363-0402. 

Z-1600 TUNER & power supply repair. 
Call 573-363-0402. 

nB=O· ! ~pit~ m Bypass 5 Bypass Trf1 
ECB BCE 

+ SPECIALIZING IN ALL CONVERTERS 
+ WHOLESALE DEALERS ONLY 

PLEASE CALL MON-FRI 

SEMICONDUCTOR CROSS-REFER­
ENCE Library (SCRL) software for the 
PC. 378,000+ devices, with descrip­
tions, lead and case drawings for most. 
$69 plus $6 S&H. We will include the 
ELECTRONIC REPAIR TIPS (40,000+) 
for additional $30, FCC ID CODES for 
additional $10. Checks & credit cards 
accepted. E-Mail: customsoftware 
@usa.net web: http://www.electronic­
repair.com Custom Software Creators, 
PO Box 30415, Clarksville, TN 37040-
0007. 931-647-6120. 

8:00AM THRU 6:00PM EST 
+ EXCELLENT PRICES 
+ CALL (800) 685-2497 Ext. 78 

+ ALL EQUIPMENT IN STOCK AND READY TO SHIP 
MILITARY SURPLUS 

ELECTRONICS 

20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, CAM­
CORDERs, AUDIO on disk. COMPO­
NENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. Easy look-up 
by model/chassis number. ADD your 
own tech repairs. PRINT out repairs. 
Special Sale this month - only $125. 
Send this ad with check or send $5 for 
sample program with over 300 repairs. 
HIGHER INTELLIGENCE SOFTWARE, 
60 FARMINGTON LANE, MELVILLE, 
NY 11747.1-800-215-5081. 

ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF expertise. Microcontroller 
designs for HC05xx, HC11 xx, 
PIC16C5x. 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. E-Mail: diasys@cyber 
highway.net website: www.cyberhigh 
way.net/-diasys 

New company 
Positive Filters 

Min Purchase 10pcs 

Channels In Stock 
2-24 and 95-99 

Visa, Mastercard, Discover and UPS COD 
24 hours a day 7 days a week. Same day Shipments 

800-6 84-053 9 
94 April 1998/Nuts & Volts Magazine 

PICS, GALS READ if you've lost your 
masters. Programming service avail­
able. Call for info. Network Sales, 616-
683-0500. 

(E)EPROM PROGRAMMING done 
quickly and economically. One day tum 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. Mes­
sage: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

Cable TV Outlet 

-Unbeatable Wholesale Pricing-
-Replacement Converters-
-Filters and Accessories-

-Fu II Satisfaction Guaranteed-
www.qbvideo.com 

QB VIDEO 
Open M·F 9a to Sp (CT) 

1-800-249-3025 
Visa, MC & C.O.D.'s Welcome 

Write In 52 on Reader Service Card. 



Ml - GROSSE P011'111! WOODS • South Eastern Ml 
ARA Hamfesl Thom Duggan WA8RLI, 810.777-
2443. E-Mail: wa8rli@juno.com 
Ml • KALAMAZOO • Super Computer Sales. Wings 
Stadium, 3600 Vanrick Dr. 10am-4pm. Computers 
And You 734-283-1754 
MY· PO<IGHKEEPSIE • Mt. Beacon ARC Hamfest. 
Ken Akasofu KL7JCQ, 914-485-9617 
OH • ATHENS • ARA Harnfest. Drew McDaniel 
W8MHV, 614-592-2106. E-Mail: mcdanied®oak.cats. 
ohiou.edu Web: http://www.seorf.ohiou.edu/-xxOl 7 I 
hamfest.html 
OH • CAl'tFIELD - Hamfest & Computer Flea 
Market. Canfield Fairgrounds, Rt. 46. 8am-3pm. Don 
Stoddard N8LNE, 33(). 793-7072 
PA • WILKES BARRE • Computer Show. Genetti's 
Best Western. 9:30am-4pm. MarketPro 301-984-0880 
VA· ANl'tAl'tDAU;: ·Computer Show. Northern VA 
Community College. 9:30am-4pm. MarketPro 301-
984-0880 
VA· ROANOKE • Computer Show. Roanoke Civic 
Center. 9:30am-4pm. MarketPro 301-984-0880 

MAY 1998 
I 

LA - BATON RO<IGE • Harnfest & Computer Show. 
Fri. 5pm-9pm. Sat. 8am-4pm. Herb Ramey W5LSU, 
504-654-6087. E-Mail: W5GIX@aol.com 
Web: http://members.aol.com/w5gix/index.html 

CA • VISALIA • International DX Convention. Rick 
Samoian W6SR, 714-993-0713 or 310-616-3912 

AL - MOULTON • Hamfest. H. A. Alexander Park. 
9am-5pm. Lee Creuzer N8MHC, 205-584-0111. 
E-Mail: N8MHC®AOLCOM 
AZ • SIERRA VISTA· Cochise ARA & SE Harnfest. 
Ronald Slomlnski KC7QXJ. 520.376-3018 
CA • BAKERSFIELD • Computer Show. Kem Co. 
Fairgrounds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
CA • SAl'l'll!E • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-In. 619-561-0052 
CO • COLORADO SPRJl'tGS • Pikes Peak RM 
Harnfest. Phil Pearsall KC5LXC, 719-531-5319. 
E-Mail: pearsall@msn.com 
CO • QRAND JUNCTION • Western CO ARC 
Hamfest. Diana Dodd KBOREW, 970.243-7441 
KY • OWENSBORO • ARC Hamfest. George Stokes 
KD4CKT, 502-683-2169. 
E-Mail: w4nho@occ-uky.campus.mci.net 
MD • GRASOl'fVlu.E • Anne Arundel RC & Kent 
Island ARC Hamfest. Glenn Durbin WN3G, 410-643-
1125. 
E-Mail: K30RC@amsat.org or pvtpilot@friend.ly.net 
Ml • CADIU.AC • Hamfest. Cadillac Middle School. 
8am-lpm. Dan KE8KU, 616-775-0998. 
E-Mail: ke8kudan@juno.com 
Jllll't • DULUTH • Arrowhead RAC Hamfest. Bud 
Fisher KBOSBL, 216-879-9284. 
E-Mail: kbOsbl@cp.duluth.mn.us 
NC • GASTONIA • ARC Hamfest. Lynn KD4CDP, 
704-735-2197 
NH • SEABROOK • Computer Show. Seabrook 
Greyhoud Racetrack. Northern Computer Shows 
976-744-8440. E-Mail: tchc@iamerica.net 
NY • OWEGO • Hamfest. Marvin Park Fairgrounds, 
Rte. 17C. 8am-4pm. BARA, POB 853, Binghamton, 
NY 13902. E-Mail: owego98@ibm.net 
Web: http://www.wtsn.binghamton.edu/bara 
RI • SMITHFIELD • City Slickers Radio Operators. 
Frank Grzych KElFJ, 401-231-3993 
E-Mail: cobra@ibm.net 
SC • ELKO • Tailgate Party. Rosewood Farm. 9am-
4pm. Bill Wetzel W40XA, 803-245-5522. 
WI • CEDARBURG • Ozaukee RC Hamfest. Gabe 
Chido, 414-377-2784 or 414-284-3271 
WI • SUPERIOR • Arrowhead RAC Hamfest. Jeff 
Daniels NOVQF, 218-485-8131 

CA. VAU.EJO. Computer Show. Solano Co. Fgrds. 
MarketPro 415-456-6730 Web: http://marketpro.com 
GA. LAWRENCEVJu.E ·Computer show. Gwinnett 
Fairgrounds. Georgia Mountain Productions 
706-838-4827 
TX • ABILENE • Harnfest. Civic Center. Sat: 8am· 
5pm, Sun: 9am-2pm. Peg Richard KA4UPA, 915-672-
8889. 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CA • SAN DIEGO • Computer Show. Scottish Rite 
Center. MarketPro 415-456-6730. 
Web: http://marketpro.com 
IL • SANDWICH • Kishwaukee ARC Hamfest. Bob 
Yurs W91CU, 815-895-3219. 
E-Mail: mailto:n9zna@aol.com 
Web: http://tbcnet.com/-jleonard/hamfest.htm 
MD • HAGERSTOWN • Hamfest. Junior College 
Athletic and Recreation Community Center. 8am-

3pm. Donald Jones KB8WHW, 304-726-7769. E-Mail: 
kb8zqm@intrepid.net 
ME • LEWISTON • Computer Show. Central Maine 
Civic Center. Northern Computer Shows 978-744-
8440. E-Mail: tchc@lamerica.net 
NY • YONKERS • Flea Market. Lincoln High School. 
Kneeland Ave. 9am-3pm. Otto Supliski WB2SLQ. 
914-969-1053 
PA • WRIGHTSTOWN ·Warminster ARC Harnfest. 
Tony Simek N3YNH, 215-674-5218 
WV • RIPLEY • Jackson Co. ARC Hamfest. Gary 
Casto AG8RY, 304-372-2849. Web: http://jackwv. 
simplenet.com/jcarc/index.html 

NH • ROCHESTER • HOSSTRADERS Hamfest. Joe 
Demaso KlRQQ. 207-469-3492. E-Mail: 

II.I. .,. 
c 0 R 

'Special Purchase 
Video AB Switch 

Jebsee # SW78S 
Compact, shielded two 

position co-ax slide 

switch. Standard F con­

nectors for 75 ohm input 

and outputs. Good quality 
assembly with solid 

switching action. CAT#ABS-2 

$1 !a~h 10 for $15.00 
100 for $100.00 

REDUCDQNI ' 
SI:. WABER11PowerMaste 
Surge/Noise Suppressor 

Protect your computer, phone, VC~, 
TV and stereo equipment from ~Q~ 
damaging transient voltage ~ 
surges. Just plug in, and you've 
got full 3-line protection. Visual 
indicator lets you know that the 
device is functioning. 
UL, CSA listed. 

CAT# PW-103 $275 each 
Formerly $3. 75 

I S-VHS Tape (Used) J 
Super VHS tape 
users! Save a bundle 
on name-brand S­
VHS, T-120 tapes. 
These tapes were 
used for a brief peri­

od, then bulk erased. 
The record-protect tabs 

have been broken out, so you 
will have to cover the notch with a 

piece of tape, but they work great and 
cost a fraction of the "new' price. Try some, 

you'll be back for more. $300 
CAT #S-VHS each 
I 10 for $28.00 • 100 for $250.00 I 

k 1 rqg@aol.com 

CA • FONTANA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CO • GRAND JONCTION • Western CO ARC 
Hamfest. Diana Dodd KBOREW, 970.243-7441 
NH • MAl'ICHESTER • Computer Show. Center of 
NH Expo. Northern Computer Shows 976-744-8440. 
E-Mail: tchc@iamerica.net 
OK • EUFAULA • Mcintosh Co. ARC & Pittsburg Co. 
ARC Hamfest. John Petersen KM5ES, 916-452-2279. 
E-Mail: km5es@eufaula.lib.ok.us 
OR • HILLSBORO • Portland ARC Hamfest. Marilyn 
Lum KJ7AY, 503-236-4463. E-Mail: KJ7AY®juno. 
com 

SC • GREENVIUE • Blue Ridge ARS Hamfest. Gene 
Owensby WB4ZBZ, 864476-2609 
WA • STANWOOD • Stanwood-Camano ARC 
Harnfest. Vic Henry N7KRE, 360-387-7705 
WI • MAl'lrTOWOC • Harnfest & Computer Swapfesl 
Manitowoc: County Expo Center. 8am-12pm. Glenn 
M. Debaker M9MT, 92().684.7096. E-Mail: gdebaker 
@lakefleld.net 

CA • SACRAMEHrO • Computer Show. Cal Expo. 
MarketPro 415-456-6730 Web: http://marketpro.com 

OH • KETTERll'IG • Annual Banquet. Alex's 
Continental Restaurant. Robert Dingle KA4LAU. 

Continued on page 104 

QUALITY 
PARTS 

CALL, WRITE, FAX 
or E-MAIL For A 

FAST 
SHIPPING 

Free 96 Page 
CATALOG. 

DISCOUNT 
PRICING 

Outside the U.S.A. 
send SJ.oo Postage. 

I Digital Voice Module 
Good-quality, natural voice or 
audio reproduction. 20 seconds 
of record 
time. 
Stores mes­
sage practically 
forever without 
battery back­
up. Includes electret microphone, speaker and 
4 AA battery holder. LED recording indicator 
light. Motion sensor switch plays recorded 
message when module is moved. Can be 
easily replaced with a pushbutton. 0.5uA 
standby current. 30 mA playback current. 

Board size: 1" x 2.4". 650 
CAT # DVM-2000 $ each 

12 - 120 Vdc Worm Gear 
Drive Motor 

\.IVL IVIVlUI ff UC-.i!OL 

This very unusual 
motor will operate on 
any AC or DC voltage • 
from 12 to 120 volts. It :--.. ~ • 0 

has been prepped with a full wave 
bridge rectifier for AC use. If you bypass 
the bridge rectifier it works very nicely on any 
DC power from 12 volts on up. The final drive 
is a 0.8" long worm gear that turns a 0 .8" diam­
eter plastic gear at 120 RPM @ 12 Vdc (no 
load). Replaceable brushes. Motor body is 

1.41" diameter x 2.15" 1ong. $SSO 
CAT # DCM-96 each 

I 3 Volt Lithium Coln Cell ) 
Panasonic# BR2330-1GU 
3 volt, 255 mAh coin cell. Lithium ~ 
batteries have a very long shelf life 
and are great for memory back-up 
protection. 0.9" diameter x 0.12" thick. 0.7" 
between positive and negative pc leads. 

CAT #LBAT-16 

2 for$1
50 

20 for $12.00 
100 for $45.00 
1 K for $300.00 

I RED Ultrabrlght LED I " 
PAINFULLY BRIGHT RED LED 
2500 to 4000 med @ 20 ma. These 
T 1 3/4 (5 mm diameter) red LEDs are 
significantly brighter than conventional 
LEDs. At close range, they are painful 
to look at. They are great for attention 
getting displays that can be seen from a 

distance. Water clear in off-state. 
CAT# LED-42 ..--1-0-fo_r_$_5-.0-0--. 

2 120 100 for $45.00 
for$ - 1000 for $400.00 

l!lgh Brlgl'ltnHs 
FLASHER LEDs 

T 1 314 (5mm) high brightness RED 
LEDs with built-in flasher unit. 

3-5 Vdc operation 

CAT # LED-4 2 for 90¢ 
100 for $40.00 • 1000 for $300.00 

Airpax # LB82246 
Unipolar, two-phase, 6 lead 

stepper motor. 500 ohm coil. 7.5 degrees 

per step. 1.4" dia. X 0 .7" body. Oval 

mounting flange has holes on 1.65" ctrs. 
0.08" (2mm) dia. shaft is 0.4" long and is 
fitted with a 0.31 " dia. gear 

with 18 teeth. 15" leads. $200 
CAT # SMT-28 -;;;;h 

"Hl-8 11 Video Cassette 

SONY Hi~ Topq"'"'· ~ 
metal particle 120 minule """"' ~. 

video cassettes. Used ~ 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. CAT # VCU-8 

1 O for $28.00 
100 for $250.00 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRON/CS 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 
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. 

VISA 

ij MANUFACTURERS • We Purcha• EXCESS INVENTORIES ... Call, Write, E-MAIL or Fax YOUR LIST. I 
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Multi-Tasking PC WatchDog , 
PC ISA & Printer Port Data Acquisition, 

i Remote Download, Expandable 8051 SBC.. ' 
Fie.SJ starts at $99! Our stack on cards 
upand SBC to fit your needs or desicn 
your owo circuits with the proto board. 
Projects up in no time! 
• 89C3X, 1 l.039MHz., 4.73"x3.13" 
• Download and debug progr>m file Ihm 

run, all from your PC. Its thal simple! 
• RS232 II: RS483 ports . 3 Ext. Interrupts 
•Expansion Cards: AID, D/A, DVO, LCD/ 

Keypad, Counter, proto<ypc board. 
•FREE Assembler, Disassembler, Simula­

tor, Basic and C compilers. Manual 

I 
I only $991 

UNIQUE MULTI-TASKING PC WATCHDOG monilOn up kl 
4 proarams, resets PC if any ooc crashes. 30 seconds off-line, is 
better than a wedccnd!I Has two 16 bit cntrs, 24 DVO. Only $80 
PC DATA ACQUISITION CARD, has 24 DUO, 8 ch 8 bil AID, 
12 bit counter. PCDA--02 for $63, PCDA--01 with counter $73. 
PRINTER PORT DATA ACQ., 8 ch 8 bit AID, 8 Oil, 8 D/O for 
$87 With ca5C II: PIS ooly $120. All orden add $6 s/h 

Serial Proble1ns??? 
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 

2732 
27C64 

2MEGX32 SIMM 
4MEGX32 SIMM 

27C512 IBHtiMil!U;fi IQ;U!fff}it!;bj 
27C256 8748 80C31 
27C128 8749 8255 

Kihiilli1·!41 27C010 8751 ~~;j 
~~~ 27co2o 87C51 8284 
62256 27C040 8752 8275 
628128 27C080 8259 
AND MUCH MORE . . . 

I WE BUY YOUR EXCESS INVENTORY I 
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200,000 VVALL 
TRANSFORIVIERS 

3.& voe .. .. soo MA .... . 2.25 
12 voe .... 100MA .. .. _1.10 
12 voe .... soo MA ..... 1.75 
12 voe ... . aoo MA_ ... . 2.10 
14 VAe ... . 500MA .... . 1.75 
16 VAe ... . 1.25A . .. .. 2.95 
Min I 000/type - - Call for other types 

SUlll•t~US 'l'llAHEllS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 51 4-345-8303 

NEW/ SLR 30M, 40M OR 80M 
RECEIVER KITS WITH 
ANTENNA. VERY SENSITIVE. 
HAS HIGH lftt'MUNITY TO 
LOCAL AM BROADCAST AN 
QRN. SEE QST 10/97 
..................... .. ..... $101.50 pp 

PCBs 
PERSQIN 
$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75 

PCB ~ 
LAYOUT~ 
PER COMPONENT PIN $100.00 MINIMUM 

ENGINEERING .. 
DIAGRAMS ~ 
PER COMPONENT PIN $100.00 MINIMUM 

V&V MACH. & EQUIP .. INC. (HOUSTON TX OFFICE) 
PH (281) 397-8101 FAX (281) 397-6220 

MARKETING TECH. S.A. (MEXICO/PLANT) 

PH 011 (525) 361-3351 FAX 011 (525) 361-5996 

• Evaluate your idea instantly! 
• Breadboard it, for quick hardware changes 
• Program it in-circuit, for quick software changes 
• Debug your application- not the basics! 
ADAPT-11 MoctJlea feature ..... I-Ott 110 porta. SPI. sa, ·~t 1-bft 
.,.1og Input channnela0 hardw.,. timenlcounW•, &. interrupts. AU 
Starter Pac:kagH Inch.HI• PC HrLal download Cllble, documentation. & 
clak of utllttles & exampleL Bundle lnw.geCraft C tor Window• OCC11) 
with any StaWr P.:lulge for an additioMI U9$120 + $5 S&K. 

:n.:,wur P•c;p;~:r~TM us• 74.15. $5 S&H 
AD11C7S.SP IK EE/512 byW RAM USS 17.00 • U S&H 
AD11C750X.SP IK EE/32K bytee RAM US$120.00 + $5 S&H 
A011..sPMK ~APT·11 w / 3ZK EE/32K RAM memory ax~on 
card & du .. alot aclaptlr (2 1/0 ports lo«) US$123.00 + $5 S&H 

ADAP1..a12 f.o h.wes 68HC812A• , {• K EE, lK RAM, 851/0 liMs, 
etght high speed 8-bit anal~ inpub), memory expansion conMdor, 
RS232 & RS48S, conYenient f1rm1NOre boorioodM, plu1 support for oU 
SOM podt . All thi1 on o compod 2.2s• 11 J .2s• board. S!ottet 
Pa cka ge (A0812-SP) USS99 t SS S&H. Add USS1 2S for ICC12'MN. 
AVAIUUILI S-NI MAl'To912 fooN<., 68HCl12B32 (32K 
Aash, 768 EE, 1 KRAM, 56 1/0 lin.s, 8 cho n. analog), RS23'2 and 
RS485. All this and more o n o compod 2.2S• 11 J.25• board I Starter 
Pad.a • IA0912·SP) US$99+ $5 S&H. Add US$1 25 fa< ICC12W1N. 

TECHNOLOGICAL ARTS 
voice/fax: 1416) 963-8996 

www in•terlog.com/ - techart 

PROMAX EMP-20 MEGAMAX MEGAMAX4 SIMM/SIP TESTER EMUPA ' 

CALL ADVANTEC H LABTOOL 599 EETOOLS SIMMAX I 
629 ICE TEC H MICROLV 795 C HROMA SIMM/SIP [ 
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPNR I 
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 49 EPROM 1 G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM 1 G TO 1 MEG 
409 XELTEK SUPERPRO II P 99 EPROM 4G TO l MEG 1 
249 XELTEX SUPERPRO L 199 EPROM l 6G TO 1 MEG 
165 XELTEK ROMMASTER 11 69 EPRO M 1 G TO 6MEG 
479 MOD-MCT-EMUPA 129 EPROM 4G TO 6MEG 1 
739 STAG O RBIT-32 250 EPROM 6G TO 61',1EG i 

• .,.,, I 
I 

Sales 916-393-1655 Fax 916-392-4949 I 
Web www.generaldeviee.eom E-Mail iedeviee@best.eoml 

PnP BWE °' PnP WET 
for H1gi Precision Easy H~ 

Professional PCB layouts Quality PCB s 
1. laMrPrlnt 1. Loserf'rlnt 
2. lron·On 2. Iron-On 
3. PHl·Olf 3. Soak-Oii w/ War.r 
4. Etch 4. Etch 

Adds an Extra layer of Transfels laser Printer 
Resist for Super Fine orCoplerToneras 
lines on Std Clad Bds Resist ta Std Oad 8ds 

20ShS30/40ShS50/l OOShS 100 Blue/Wet (No Mix) 
Sample Pack 5 Shts Blue ~ 5 Shts Wet $20 

I 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mall 

Tcchniks Inc. P.O. Box 463 Ringocs NJ 08551 
(908)788-8249 

l 00% Money Boele Guoronteel-Deoler Inquiries Invited 

, .. ,.._ 

B~ 
e I e c t r 0 

~ 
We'll Buy your 

excess Inventory 
IC's, Transistors, Diodes, 

capacitors, trlmpots, etc. etc. 
•Purchase outright 
•Consignment 
•Partnering agreements 
Send your excess list 

for a quick offer/ 
Contact Bob Harris 

Phone (214) 343-2170, FAX 1854 
email - bcdelect@onramp.net 

web- http://www.bcdelectro.com 

Convert RS-232 to RS-485 
or TTL1 CMOS for Only 549.00 

COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• R5-485/R5-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE ANO SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-n/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

H.E. S.ll ITll 
(513) 874-4796 

'311 TYLERSVILLE RO • HAMILTON OHIO ~5011 
FAX 15131 rn-1236 

Peltier Junction ~ COMREXRGB 
Composite Display 

1 3116 "x 1 3116" 
cool/ngaru 

Quantity Pricing 
Available 

WITH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

"refufbished 
""00-day warranty 

ONLY $99!! 
Great for studio or lab monitors/I 

640x480 resolution 

Retu,,,. subject to • 15ll restocl<lnt tee. Prices are 
subject to cllanl• without notJce. 

WE ACCEPT \llSA, MASTERCARD, AMEX, DISCOVER 
Shreve Systems 
318-424-9777 

Ask for Jake http://www.shrevesystems.com 

The PH200A is the 
smallest pinhole • 
camera in the Industry. 

I •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.Smm wide angle 
pinhole lens •Can be easily mounted 
behind a 'Ii •" hole for any custom or covert 
applications. ONLY. .. $79"' with ad 

Surveillance Catalog $5 00 

s,...1' uu11.cr 
2468 Niagara Falls Blvd 

Tonawanda NY 14150 
(716) 69S·8660 Fax (716) 695·7380 

Diagnose a Dead PC 
in less than 60 Seconds 

Software Buy Mail offers the P.O.S.T. 1. 
This hardware card will pinpoint the cause 

of tiardware failure in less than 60 seconds. 
This hardware works on all machines from 
an XT to a Pll 333MHz. Order today for 

just $64.95. Other products include Check­
it, Check-it for Win 95, and PC Gillin. Call 1· 
800-745-6324. Visa/MC/Amex/Disc/COD. 

Fedex delivery available. 

,. 
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YOUR #1 SOURCE 
FOR ALL YOUR CABLE NEEDS/ 

CONVERTERS • PICs 
FIL TEAS • ALL MODELS 

FULL 1-YEARWARRANTYI 
Dealers wanted, extremely 

competitive. Lowest quantity 
discount available! Act now! 
Call today to order your own 

viewing cable box. 

QUALITY DIRECT ELECTRONICS. INC. 
ORDERS ONLY 1-888-868-2020 

TECH . 1-904-760-9538 

FREE 
SAMPLE COPY! 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classifieds "'." Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, SO's & 60's Radios -
Early TV - Auction Reports & more ... 

1-Year: $38.95 ($55.95by1st Class) 
6-Month Trlal - $19.95. Foreign - Write. 
~ A.R.C., P.O. Box 802-019 f;iiiiiiiil 
mo Carlisle, MA 01741 ~ 
Call: 508-371-0512 - Fax: 508-371-7129 

Web: www.antlqueradio.com 

ENGINEERING 
&ASSEMBLY 

Producible designs since 1970 
Contract Engineering 

Embedded Microprocessors 
nalog Including RF to 1 GHz 

Instrumentation 
AID and DIA 
PCB Layout and Packaging Design 

Contract Assembly 
Kit or Turn-key 
Through hole 
Surface Mount 
Run sizes one through thousands 
Test and burn-in available 

Bilocon Corp. 
800-736-5927 
425-353-2276 

www.bilocon.com 

PC ADAPTER FOR 
FIXED FREQUENCY 

111~~~ 
resolution. 

Specifications -Controller: Tseng Lab 128·bit 
ET6000, support 4MB MDRAM, MPEG, 3D apps; 

Tseng Lab 64·bit ET400032P, support 2MG DRAM, 
PCI or VLB bus. Driver Supported: Windows 

3.XINTi95, AutoCAD, Lotus 123, WordPerfect, 3D, 
and others. Sync: sync on green (3 BNC conn.), 
composite sync (4 BNC conn.), separate sync (5 

BNC conn.), HV (13W3 conn.). Manufacturers sup­
ported: Radius, Hitachi, Sun, HP. Sony, Tektronics, 
DEC, IBM. Mitsubishi, lkegami. Appolo, and others. 

Call us today at (909) 738-1416 
or visit our web site at 

http://www.riverside.quik.com/ming 
Tech Support: (909) 372-0489 

Fax: (909) 549-3628 

ATTENTION DEALERS 

WHOLESALE ONLY! 

•ANY CABLE MFGR 
CONVERTERS & ACC 

• BEST PRICING & 
SERVICE 

•SHOP US NOW 
PANASONIC• NOVA, ETC. 

800-777 -7731 

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 HAMILTON ROAD 
EDEN PRARIE, MN 55344 

650/367-8320 
Fx-365-5845 
VISA/MC 

3580 Haven Ave. a. 
Redwood City.CA ..... 
94063-4603 ,. . 

10&30X 

Spectrum Research 
Engineering and Design 

Product Engineering 
Reverse Engineering 
RF Circuit Design 
Gal, Pal, Pie Chip Read 
Prototype Development 
Parts Aquisition 

941-921-3484 

CCTV SPECIALS 
Panasonic AG-TL500 
161HourTirne-LapseVCR 

Panasonic AG-RT600 
4Q HO<lrReal Time VCR 

''"'""" TlmolOoteGono<olM 
Auto Rep .. t Reconlng 
Alam! SHreh • Aarm I ssso 

Detection Dynamics DOC-6000P Detection Dynomics DDLCD4 
ColorPinholew/Audio ActiveMatrix4"ColorLCD 

Monitor 

CaU us for an types of 
security & industrial closed 

DETECTION circuit television equipment 
DYNAMICS www.ddaustln.com 

7801 N. Lamar, Suite D-84 • Austin, Texas 78752 
(512) 345-8401 ·FAX 926--0940 

CCTV CATALOG $5.00 ·REFUND W/PURCHASE 

CUSTOM METAL BOXES 
WE ACCEPT SMALL ORDERS TOO 

SHEET METAL 

20GAUGE 

SILKSCREEN 

T 
I 118 
J. 

ALSO PCB. sr.n. PROTOTYPES. ASSEf1lBL Y. 
PLASTIC ~10LDS. INJECTION MOLDING. 

USA Office: V&V Mach. & Equipment, Inc. 
Pit (281) 397-8101, Fax: (281) 397-6220. 

Mexico Plant: Msrketln9 Tech. 
Ph: 011 (525) 361-3351, Fax: 011(525)361-5996. 

CONTROL • ME,ASURE • INPUl 
MODEL 4o-$109 ·~~~--. 
• RS-232 interface 
• 28 lines digital 110 
• Eight analog Inputs 
• PWMoutput 
• Three stepper ports 

MODEL 100-$279 
• 12-bit 100KHz ND • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (608) 643-8599 • FAX: (608) 643-6754 

DON'T MISS THIS ONE! 

CABLE TV CONVERTERS 
ALL MODELS AVAILABLE 

LOWEST PRICE 
QUALITY SERVICE 

30-DA Y MONEY BACK 
1-YEAR WARRANTY 

SAME DAY SHIPPING 

OPEN 9 A.M. TO 9 P.M. MON-SAT 

TL ELECTRONICS 
Toll Free 1-888-823-604 7 

27C256 27C040 27C1024 87C51 
27C512 27C400 28F010 8751 
2732A 27C4096 28F020 8755 
27C32 574000 28F040 68705 
27C128 574200 8749H 2564 
27C64 27C402 8748H 2516 

m~ ~~gm 8741 14;1.IQa-14.1;1 
27C512-90 27C010 :~~ 8255 

iit.Siti;f·'M' MMiMl•l;'W ~~1 

•2764 
TEL: (818) 774-9444 · FAX: (818) 774-0822 

WE BUY EXCESS INVENTORY 

Everything you need to get started with the 
exciting PIC microcontrollen today! 

PIC-n-GO Package includes: 
ITU PIC-1+ Programmer 

• 

e PrognunsALLPICl6C$Sx/6"'7x/1bl 
9x, PICl6Flx. and PICl2C devlccal 

• Spin._wonheada'forin-Sy1tcm 
Prognmmlng 11111 odap<cn 

• Power S,.iply, Cable, Soflwan:, 
Manuals and Example Propams 

Options: 18 pin ZIF - ldd $IS 
4-0/28 pin ZIF adapter - $39 

PLUS: aPICl6FS4-101P o~. ~i. Kit 
Elec~cally-Erasable :'{Cb\ only $45 

Microcontroller ~ 

Discount: Computer 
Systems 

Intel Pentium II P266MMX MZH 
Multlmedla System 

SYSTEMS INCLUDE: 
Hid TW. CASE, MB W/P II CHIPS 512 CACHE, 

64HB EDO RAH, 5.1 GB HARD DRIVE, 
24X CD ROH, 4HB 64 BIT 3D VIDEO CARD, 
3.5" l.44HB FD, 16 BIT 3D SOUND CARD, 

33.6 FAX MODEM WITH VOICE, 
WIN 95 HOUSE, WIN 95104 KEYBOARD, 

80 WATT SPEAKERS, WIN 95 REL 2, 
17" SVGA MONITOR INCLUDED 

l:t•I•j~,il.-te-tJI 

+ CALLER IDs + 
Only $3.99 each + S/H 

reconditioned 

Carbide Drill Bits & Router Bits 
.40¢ each $10.00 minimum 

•FREE CATALOG• 

3M Static Bags, Test Equipment, 
Components, Phones, Computer 

Equipment, and much, much morel 

T.T.I. 
300 EUGENE ST., S.E. 

GRAND RAPIDS, Ml 49507 
616-475-8531 • 616-475-8534 FAX 
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A
s anyone who's used an 
etching tray knows, 
sloshing etchant over 
copper is a poor way to 
make printed circuit 

boards. A "real" etching tank is 
faster, and far more convenient. For 
even more convenience, ammonium 
persulphate should be used with the 
tank. It's less messy than ferric chlo­
ride and has the advantage of letting 
you watch the etching cycle 
progress. 

Unfortunately, once mixed, it has 
a limited shelf life, and due to the 
high volume of many "store bought" 
etching tanks, it often loses its 
potency before it's used up. Now you 
can have the low volume (and low 
waste) of the tray, and the conve­
nience and speed of the tank. Not 
only that, you can build it yourself 
for less than the price of a "store 
bought" tank. 

Build a "super" etching tank! It 
requires one-tenth the etchant of 
many "standard" etching tanks and 
it's faster! 

The low volume of etchant 
required by the "super" ~tching tank 
will save you money, and the tank's 
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Build a "SupeP" 
Etchinq Tank 

Etch Printed Circuit Boards Faster and 
Conserve Etchant at the Same Time! 

innovative design will save you time. 
This is because it forces rising bub­
bles around your PCB, rather than 
letting them diffuse in a tank much 
larger than most people: need. 

As shown in Figure 1, the 
"super" etching tank channels the 
flow of bubbles and etchant around 
the PCB to maximize etching speed. 
In addition, it creates a circular flow 
pattern to increase the overall flow 
rate. 

You've probably noticed that 
PCBs etch faster where the bubbles 
contact them the most; the "super" 
etching tank takes full advantage of 
this. 

Once you've used this tank, 
you'll never want to use a "standard" 
tank again. The "super" etching tank 
can also eliminate the hassle and 
expense of installing a heater, since 
it's made to be used in a container 
of warm water - and the container 
can be as simple as an old aquarium 
or five-gallon bucket (Figure 2). 

In this day and age of conserva­
tion, it's nice when you find a device 

Figure 2. Place the .. Super,. 
a container of warm water t 

to speed up the etching. ptoo 

that not only conserves, but does a 
better job as well. 

Description 

As shown in Figures 3 and 4, the 
"super" etching tank consists of two 
parts: a carrier and a tank. The carri­
er holds the PCBs and allows you to 
conveniently place them in and 
remove them from the etchant. The 
tank holds the etchant and is sus­
pended in a container of warm water 
which provides heat to speed up the 
etching process. If you use the tank 
for less than two hours, a heater isn't 
needed. If you use the tank for 
longer than that, you can use a 
heater or simply exchange the water 
in the outer tank with warmer water. 

The "super" etching tank can 
comfortably etch PCBs up to 5 by 5-
1 /8 inches (while using a miserly 
two cups of etchant!) and, if needed, 
can etch PCBs up to 7 by 5-3/16 
inches. A check of hobbyist electron­
ics magazines shows that most PCBs 
are 5 by 6 inches or smaller (mostly 
smaller). The "super" etching tank 
was designed to accommodate these 
sizes. Of course, you can "custom 
size" the "super" etching tank to 
meet your particular needs. 

The carrier and tank 
can be built for under 
$30.00 - including the air 
pump. 

When you consider that 
"store bought" etching tanks cost 
$40-$80, and may continue to cost 
money by wasting etchant, this is 
quite a bargain. 

Construction 

The "super" etching tank is 
made of clear 1 /8-inch thick acrylic 
plastic sheeting, which we'll refer to 
by a common brand name: 
"Plexiglas." The total amount of 
Plexiglas needed for the tank and 
carrier is two square feet, but you 
should get over three square feet to 
allow for practice, mistakes, etc. 
Additionally, you'll need a square, a 
straight edge, a drill, and a scoring 
tool. 

Plexiglas is easy to work with, 
but some knowledge of how it's cut 
and fabricated is required. There are 
two basic methods of cutting plexi­
glas: sawing, and scoring, then 

breaking. Sawing is 
best done with a table 
saw and a special plas­
tic cutting blade 
(which few people 
have). 

With that in mind, 
we'll cover only scor­
ing, then breaking 
(cutting a grove in the 
plastic, then breaking 
it along the grove). For 
this method, you'll 
need an acrylic plastic 
scoring tool. A razor 
knife is an extremely 
poor substitute. 

The technique is 
simple, but you should 
practice it before mak­
ing your etching tank. 
Plexiglas comes with a 
removeable paper 
backing. Begin by 
using a pencil and a 
combination square 
(or carpenter's square) 
to mark the backing 
all the way across a 
piece of Plexiglas. Use 
a straight edge for 
alignment and drag 
the scoring tool over 
your mark to make a 
grove in the Plexiglas 
sheet (Figure 5). 

A light pressure is 
best for the first few 
passes, then a moder­
ate pressure may be 
used. Do this about 6-
10 times in one direc­
tion, then in the other 
direction. Score the 
grove at least one-half 
the thickness of the 
Plexiglas (narrow 
strips will need to be 
scored more deeply). 

Place the sheet on 
a sturdy table with the 
grove upward and 
aligned with the table's 
edge. Pin the sheet 
down with one hand 
and a straight edge 

r--------, 
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Figure 1. 

The 
"Super" 
etching 

tank 
forces 

bubbles 
and 

etchant 
over the 

PCB, + 
then 

creates 
a circuJar 

flow 
pattern 

to 
increase 
the over­
all flow 

rate. 

(Figure 6). Use the other hand to 
press down quickly and firmly on the 
section hanging off the table. The 
Plexiglas should break neatly. 

After some practice cutting 
Plexiglas, you can begin making 



Figure 3. The carrier allows 
the PCBs to be COJ1Veniently 
placed in and re ved from 

the etc 

your etching tank. When marking 
the material for cutting, you can 
save time and avoid waste by plac­
ing sections which are the same 
width side by side. Keep in mind that 

SIDEBAR 
The air pump should be elevated above 

the level of the etching tank. If not, 
use an anti-backup valve on the air line, 
or you may find your pump in a puddle 
of etchant. 

The stronger your pump is, the bet­
ter. Two good >1".easonably priced air 
pumps are the "Apollo 3" and "Apollo 5," 
both sold at Wal-Mart 

If you choose to use a heater, get a 
l OO·watt unit. ff the etcllant gets too hot. 
you can always tum a big heater down, 
but l10t vise-versa. In fad, on most 
heaters, you'll have to rt:tJ'rl~ve the adjust­
ment knob so that yoti cahforce the 
heater to provide a higher temperature. 

Occasionally, the carrier may "rattle" 
due to vibration caused by the bubbles. 
This doesn't hurt anything, but it can be 
annoying. You can eliminate the "rattle" 
by using an alligator dip to attach the 
top edge of the tank to the carrier's back. 

Always mix ammonium persulphate 
etchant outside of the tank. This makes 
crystals of etchant dogging the air tube 
Jess likely. If the air tube does get 
dogged, it may be unclogged by forcing 
hot water through the air hose with a de· 
solder bulb. 

Since it's difficult to predict how 
much potency is left in a batch of stored 
ammonium persulphate, you may want 
to mix a new batch each time the tank is 
used. The small volume of the "super' 
etching tank makes this an economical 
option. 

When mixing ammonium persul­
phate, use 120 degree Fahrenheit water. 
The etchant dissolves poorly in cold 
water. This also eliminates waiting for the 
water in the outer tank to warm the 
etchant 

Buy a real acrylic plastic scoring 
tool. Attempting to use a razor knife can 
result in untold frustration and wasted 
Plexiglas. Scoring Plexiglas is much easi­
er with the proper tools and techniques. 

Figure 4. The .. Super" etching tank can etch a 5-1/8 by 5 inch PCB 
while using only two cups of e J;ltf If needed, the tank can etch 

PCBs up to 3/ 16 inches. 

all cuts must be completely across 
the sheeting. Also, don't automatical­
ly ass1:me the corners on your mate­
rial ar-.: square. After cutting the 
parts, use a sanding block with 180 
grit sand paper to remove any burrs 
or rough edges. A smooth, even 
edge is needed to avoid leaks. 

Finally, drill pieces as shown in 
Figures 7 and 8. Use a variable 
speed drill; drill slowly and carefully 
without too much pressure. Practice 
drilling some scrap before drilling 
the carrier and tank. 

Air Tube and Carrier 
Support Pins 

As shown in Figures 4 and 
8, bubbles are provided by a 6--
3/4 inch section of 3/16-inch 
O.D. hard aquarium air tube. 

Follow the pattern in Figure 
8 to carefully drill the holes with 
a drill press and a #77 bit. Hold 
the tube perfectly stationary 
while drilling, and don't attempt 
to drill both sides at the same 
time (Figure 9). It may seem 
that the tiny bits break if you 
look at them wrong, but with a 
steady hand you can drill hun­
dreds of holes with a single bit. 

If you don't have access to 

holes, use glue to plug the end 
opposite inlet. When the glue is dry, 
connect the tube to your air pump 
to test it; submerge the tube horizon­
tally in six inches of water. If you've 
checked the tube to confirm all the 
holes are unobstructed, and bubbles 
still don't emerge from each and 
every hole , use a bigger air pump. 
DO NOT skip this step! The air tube 
should be tested BEFORE installa­
tion. 

The carrier support pins are 
shown in Figures 3 and 7. Notice 
the wedge-shaped notches in them. 
These notches make the PCBs "self­
centering." A file or razor knife can 
be used to cut them. 

Assembly 

Plexiglas may be glued with any 
glue made specifically for acrylic 
plastic. The best I've found is "Weld 
On #16;" it's thick, it "melts" the 
pieces together for an excellent 
bond, and it's fast setting, which 
speeds up the assembly process. 

Once you've begun gluing, the 
assembly process is difficult to stop, 
so set aside a time when you won't 
be disturbed. Work on a flat, level , 
and uncluttered surface. If the 
assembly process is followed cor­
rectly (assuming the parts are cut 
correctly) the process is somewhat 
"self-squaring." However, a square is 
still needed, and at a minimum 
should be used to check your work 
before the glue sets. 

Carrier Assembly 

Before assembling the carrier, 
place a grid of evenly spaced 1/16-
inch tall "glue bumps" on the inside 
back of the carrier (Figures 3 and 
7) . These bumps keep the PCB from 
sticking to the carrier via unwanted 
suction. They should be smooth and 
rounded rather than sharp and 
jagged (to avoid damaging the etch 
resist on double-sided PCBs). Since 
the glue will shrink, you'll need to 
apply several layers. Practice apply­
ing these bumps first , so you can 
get a "feel" for how to apply them 
neatly. 

As shown in Figures 3 and 7, 
the sides of the carrier form caps 
over the front and back. Also note 
that the bottom edge of the sides is 
5/8-inch above the bottom of the 
front and back. 

Carrier assembly is as follows: 

Rest one of the carrier sides on 
a flat surface. Apply a bead of glue 
to the side piece where the back will 

I 
I 

-------------------------------~ 

a drill press, you can make the 
holes with a #10 sewing needle. 
Heat the tip red hot and use it to 
puncture the tube (it's easier to 
complete one side, then flip the 
tube over and complete the 
other side.) The melted bumps 
which form around the holes 
can be scraped off with a knife. 
You may have to repeat this 
process to make sure the holes 
are cleared, but be careful not to 
make them oversized. 

After you've made the 

Figure 5. Mark the pieces with a square and a pencil, then use a straight 
edge and scoring tool to make a grove one-half the material's thickness. 
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join. Place the back piece 
into position on the side 
and hold it perpendicular 
to it until the glue partially 
sets. Apply another bead of 
glue to the side, where the 
front piece will join. Place 
the front into position and 
hold it until the glue partial­
ly sets. Apply glue beads to 
the remaining side, then 
join it to the other pieces. 
While the glue is partially 
set, but still soft, stand the 
carrier on its bottom to be 
sure the front and back 
plates line up squarely. 

Let the carrier dry 
before installing the PCB 
support pins. The pins fit 
into the carrier as shown in 
Figures 3 and 7. Insert the 
pins completely to test for 
proper fit. Then back the 
pins out of the front until 
they're only partly inserted 
into the holes in the back. 
Apply glue in the back 
holes and on the part of -
the pins sticking out of the 
front. Push the pins com­
pletely into position. Use 
pliers to rotate the pins so 
their notches face the top 
of the carrier. 

Tank Assembly 

Note Figures 4 and 8, 
which show that the sides 
of the tank form a cap over 
the front and back. The 
bottom, in turn, is a cap 
over the sides, front, and 
back. When assembling 
the tank, apply glue to 
BOTH surfaces, and 
remember that the glue 
also acts as a sealant. 

Tank assembly is as 
follows: 

---------------------------------, glue around the tube 
where it meets the tank's 
outer right side and in 

Figure 6. Hold the Plexiglas down with one hand and a straight edge. Use the other hand to 
press down quickly and firmly on the piece to be broken. The material should break easily. 

the hole on the tank's left 
side. Push the tube into 
the hole in the tank's left 
side and use glue to 
caulk where the tube 
meets the tank's sides. 
Last of all, rotate the tube 
so the bubble holes face 
the front and back of the 
tank. 

Checkout and Use 

Allow the tank to dry 
overnight before using. 
Checkout is straight for-

' ward. Make sure your 
tank and carrier match 
the drawings, place the 
carrier in the tank to 
check for proper fit, then 
check the tank for leaks. 
Individual leaks may be 
sealed with glue. However, 
if your tank has multiple 
leaks, you may find it eas­
ier to tilt the tank and 
carefully pour a stream 
glue down the vertical 
inside corners. The tilted 
sides form a trough which 

r---------------------------------------------------------------------------------, channels the glue neatly 
down the inside ed_ge 
where it's needed. You 
can also guide the flow 
of glue when it reaches 
the bottom to seal those 
edges. Let the glue set 
before sealing another 

t---s 114'--i 

front 
view 
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Figure 7. A grid of 1/16 inch 
tall "glue bumps" prevents 

PCBs from sticking to the car­
rier via unwanted suction. 
The wedge-,shaped slots in 
the PCB support pins make 
the PCBs ~self-centering" in 

the carrier. 

side 

corner. 
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Figure 8. Cut the pieces according to the parts list 
and assemble as shown. While assembllng, note that 
the sides are "caps" over the front and back, and the 

bottom is a "cap" over the front, back, and sides. 

Figure 9. A simple jig can help you keep the air 
tube stationary during drilllng. 

1/ 4' spo.ced holes 
on loath sides 

of' tuloe 

[1._::_:::_::: __ ::_:::_::::: __ ;::_::_::-__ ::_::_::-... :: __ ::_::: .... :: __ ::_:::_= __ ::_::_:;: .. _::_::_::-_:z;m---R~---------------------

' 1/2' 

' 

end 

tank is now ready to save you time 
and money. 

er and tank to fit your needs, and if 
you etch a lot of small PCBs, you 
can make .a tank that REALLY con­
serves etchant. 

the same time. It uses only one cup 
of etchant! 

Variations 

You can custom-design the carri-
My personal favorite is the tank I 

use to etch two 2- by 4-inch PCBs at 

While you're experimenting, 
remember that the fit of the carrier, 
the tank, and air tube are very inter­
related. NV 

PARTS LIST 
ETCHING TANK AND CARRIER 
(all parts are 1/8-inch thick 
Plexiglas unless otherwise speci­
fied) 

CARRIER 
2-(sides) 5 by 5/8 inches 
1-(back) 12 by 5-1/4 inches 
1-(front) 5-5/8 by 5-1/4 inches 
4-(PCB support pins) 3/16 

inch (O.D.) hard aquarium air 
tube, 5/8 inch long (notched to 
align PCBs in carrier) 

TANK 
2-(front and back) 10 by 5-3/4 
inches 
2-(sides) 10 by 1-1/4 inches 
1-(bottom) 6 by 1-1/4 inches 
2-(tank supporting arms) 12-
1/2 by 1-1/2 inches 
2-(carrier support blocks) 3/4 
by 1/4 inch 
1-(bubble tube) 3/16 inch 
(O.D.) hard aquarium air tube, 6 
3/ 4 inch long (drilled or pierced 
for air holes) 

Miscell l-aquarium air 
pump . 6 inch flexible 
aquarium air hose 

SOURCES 
* Plexiglas is available from 
hardware stores and businesses 
that specialize in acrylic plastic 
sheeting. In fact, some business· 
es that specialize in selling 
acrylic plastic also sell long 
strips of 1/8 inch thick scrap 
sheeting,4inchesto 7 inches 
wide for as little as $1 .00 per 
pound. These strips are ideal for 
building your etching tank. 
* Plastics specialty stores are 
the only place you're likely to 
find Weld-On #16 acrylic adhe­
sive. 
* Acrylic plastic scoring tools 
are available in hardware and 
building supply stores. 
* Hard, 3/16 inch O.D. aquari­
um air tubes and flexible 3/16 
inch air tubing are available from 
stores that specialize in aquari­
ums and tropical fish. 
* Ammonium Persulphate is 
available from Mouser 
Electronics, 958 North Main 
Street, Mansfield, TX 76063 
(800) 346-6873. 

The etching tank and carrier are 
available as a complete kit (pro­
fessionally cut and completely 
pre-drilled, everything but the 
glue and the .ftir pump) from: 
Futuretech;P.O. Box 6291, Gulf 
Breeze, Ft' 3.2561. The price is 
$34.95 (plus $5.00 shipping and 
handling) PL residents add 7% 
sales tax. 
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Dual Electrolytic Capacitor Needed 

Q, I cannot find a replacement for a dual capacitor in a tube amp. Can I 
replace it with two discrete caps? Who can I ask about this? 

Tater Schuld 
via Internet 

A. You can ask me. Been there, done that. Dual capacitors used to be 
quite popular because they were cheap to make. However, they tended to 
fail a lot because they were so cheaply made. The deadly ingredient was 
a very caustic electrolyte paste which either dried out (zero capacitance) 
or leaked all over the place (the Blob). Moreover, because of the electrolyt­
ic paste, it was very important that the voltage rating of the capacitor 
matched the working voltage of the circuit. If the voltage of the cap was 
higher than the operating voltage, the cap would fail prematurely. 
Thankfully, today's capacitors don't have that problem. So in answer to 
your question, use two capacitors with a voltage rating equal to or higher 
than the original. All Electronics (800-826-5432 http://www.allcorp.com) 
usually has a couple in stock, but you'll more likely find what you're look­
ing for from Allied Electronics (1-800-433-570Q; http://www.allied.avnet 
.com). Don't worry about the capacitance value. It wasn't important in the 
days of old, and it isn't that important today. Today's 10 uF will easily 
substitute for an old 20 MFD (note the change in nomenclature), and a 
100 uF will replace a dead 80 MFD. BTW, let me give you a couple trou­
ble-shooting tips on finding the defective section of a dual-, triple-, or 
quadruple-section capacitor. Using a good 50 uF capacitor of 250 volts or 
more, short it across the suspected defective cap (watch the polarity and 
your fingers!) and notice the change in performance. Every bridge will 
change something, but when you hit on the defective section it becomes 
immediately apparent. Often you can simply solder a new, single capaci­
tor in place to fix the problem - for a while. However, my experience has 
been that when one section fails, the others aren't far behind. 

Microprocessor Design For The 68HC 11 

Q. In the Feb. '98. Q & A column, you mentioned your book Microprocessor 
Design Made Easy for the 68HC11. I called the number you listed, but it 
·doesn't work. When I asked the operator for a new number, she didn't have a 
clue. Could you please send me the information for purchasing the book? 

Ted Baranowski 
Erle, PA 

Q. I'm interested in purchasing the book you mentioned in the Feb. '98 col­
umn. I dialed the number you printed and all I got was a message that this 
number is not in service. I've also tried two local bookstores, but have had no 
luck. How can I get this book? 

Kerry Boura 
via Internet 

f'w e spend more money on storage than on servers,• declares Joe Furmanski. systems 

support managu, University of Pittsburgh Medical Center (UPMC) Heallh System. The 
research and teaching hospital maintains terabytes of disk storage across douns of Um 
(Sun Solaris. RS/6000, Digital) and Windows NT servers. In addition, its 6,000 to 8,000 
PCs average about 1 gig arage 
option available - magn 
skyrocketing storage de 
medicalresearchcrs, and 

F~.,_,wed.. v- .,.._, 
• Accept .. Mjed ... chmgBt. 
• R ....... ...i reied individuiol chmlges. 
• a-. • ...- ..... wilh SIJlo 6...,.. 

es, 

estimate ** 2.4 minion single user, 570K multiuser - Source IDC UPMC isn't alone in the 
scramble for storage. Recent market research from International Data Corp. (IDC). 
Framingham. Mass .• shows the total installed terabytes of storage worldwide so•ing. 
growing from 20.000 terabytes in 1993 to 500,000 terabytes in 1997. By the year 
2000. IDC projects worldwide storage to reach 3 million terabytes. Meanwhile, the 

cost of a me8ilbyte of storage is dropping like a rock (-41% compound annual growth 
rate). to $0.45 per megabyte for muh:iuser systems in 1997. 'The price is projected to 
hit S0.07 per megabyte by 2000. 

VOLUWE DRIVES DEMAND 
' ,.,,,.,,,"!5e.. 

A. Thank you Pa Bell, one more time. It seems that the original area code 
has been split. What used to be 305, Pompano Beach, FL is now 954; why 
the operator didn't catch it, I can't answer (the change happened only two 
months ago). So the new phone number is 954-784-0900. The same as 
before, but with a different area code. Oh yeah, the price of the book has 
increased, too, to $55.00, but that includes all the software. If you're really 

serious about ordering, I'd use 
their 1-800-972-3733 number (at 
least that area code won't 

~ 
~ ELECTRONICS INTERNATIONAL 

Lowest Dealer Price Available 
change). BT\.\!, I'm only a contrib­
utor to this book, even though I 
wrote more than half the text, and 
make no royalties off of its sale. 
It's part of a training course that 
the company sells (along with 
optional hardware) and the book 
has hands-on experiments that 
will get you through a lot of the 
68HCJ 1 's kinks. Here's their 
address. 

~OMP...UT.ER lP...41U'.S 

DRAM SIMM 

1MX9-70 SIMM.... .. . ....... $12.00 
4Mx9-70 SIMM ................................. 525.00 
1Mx32136·70 72-p;n SIMM (4MB) ......... S11/S22 
2Mx32136-70 72-pin SIMM (BMB) . $201$36 
4Mx32/36-70 72-pin SIMM (16MB) ....... $39/$49 
8Mx32-60 72-pin SIMM (32MB) .... . ....... S59/S79 
256Kx4 DIP DRAM .... . .......................... $3.00 
1 Mx1 DIP DRAM........ . ..... $2.50 
1Mx4-80 DIP/ZIP DRAM.... . .......... .. .. $15/$14 
256Kx8-00 VIDEO SOJ ORAM .. . .......... $8.00 
256Kx16-70 VlOEO SOJ (2CAS) ............ $8.00 
256Kx16-70 VlOEO ZIP (2CAS/2WE) .... $181520 

CACHESRAM 

CPU & CO-PROCESSORS 

NE2000 NET COMBO CARO $25.00 
INTEL 4860X2-66 (5v) CPU............ . $35.00 
INTEL 4860X4·100 (5v) CPU... . .... $75.00 
INTEL PENTIUM 1331166 CPU ................... $95/5125 
80387SXIOX CO-PROCESSOR $19/$32 

MISCELLANEOUS 
486 IWB+256K CACHE+100MHz CPU+SMB RAM 

$119.00 

PENTIUM MIS 133MHz, 256K CACHE, 16MB RAM 
$199.00 

MMX AOAPTOR allows your MIS to accept MMX CPUs 
$35.00 

64Kx1-15ns 22-0IP ............................. $5.50 AMO 486DX4-100+5v ADAPTOR+CPU FAN 
32Kx8-25120115ns 28-0IP ..................... S31S2/S2.50 This kit wil1 allow you to upgrade your old MIS to • faster CPU 
64Kx8-15ns 32-0IP ............................... $8.00 $65.00 
128Kx8-15120ns 32-0IP Narrow .......... 5151$15.501$16 
128Kx8-15120/25ns 32-0IP Wide ... . ..... $151515.50/$16 LBA CARD upgrade your hard drive beyond 540MB 

without the expense of upgrading your present BIOS 

We carry a complete Un• of memory for 

AST, Apple, Compaq, DEC, IBM, HP, 

$29.95 

tPU!IALTIH 
Notebooks, and printers. CALL for c.urrent 

prices. PACKARD BELL UPGRADES 

·:· International Sales & Shipping ·:· 
CPU. CACHE. VlOEO, SIMM. & MOTHERBOARDS 

CALL 

•OTHER PARTS AVAILABLE, CALL FOR QUOTE' VOLUME DISCOUNTS OFFERED 
•PRICES SUBJECT TO CHANGE WITHOUT NOTICE ' TERMS.COD (CASH).VlSA/MC 

MINIMUM OROER $20 ' SHIPPING & HANDLING: 57 MIN. 
ORDER LINE (800) 586-4199 

P.0- BOX 261095, San Diego CA 92196 
TEL (619) 586-7610 FAX (619) 586-1482 

e-mail: lapazusa@pobox.com 
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*R-8750 .-------____, 
Volume control 

converter 

- Parental control 
- STD/HRC switchable 
- 85 channel capability 

10+ 20+ 50+ 
$79$75$69 

- Brand New '--------------' 

10+ 20+ 50+ 
$55 $50 - $45-

--~-~-

RA. 5SuE 

*RA-550E 
CA TV converter 

- Parental lock 
- STD/HRC switchable 
- 85 channel capability 
-Brand new 

* Refurbished w I remote - from $29 /ea 
No decoder sales .rWarranty included 

METRO SURPLUS 310-515-5085 

Adoanced Microcomputer 
Systems, Inc. 

1460 S. W 3rd St. 
Pompano Beach, FL 33069 

Floppy Falls Windows 95 

Q, I've got a pet peeve with 
Windows 95. Explorer only works 
with 1.2M and 1.44M floppies and 
applications allow me to only open 
and save to floppies of these two 
sizes. Is there a way to set Windows 
95 to read/write to 720K and 360K 
floppies, as well as the higher densi­
ties? 

John McMlchael 
via Internet 

A. Well, I have no problems with 
5 1/4-inch 360K or 3.5-inch 720K 
diskettes and Windows 95 
Explorer. My guess is that the 



diskettes aren't properly formatted. For whatever reason, Windows 95 
forces you to go to the MS-DOS prompt for this chore (often a low-density 
diskette that's been formatted from the Windows 95 prompt doesn't work 
properly). Click on Start, Programs, and MS-DOS Prompt. You'll now see a 
black screen. Type 

FORMAT A:/F:720 

This tells the A: drive that there's a 720K diskette in the drive, not the 
typical 1.44 MB. If your B: drive is a 5 1/4-inch, as most are, then the 
command is FORMAT B:/F:360 

which says to format the diskette in the B: drive with 360K. Well, you're 
starting to get the idea. You can identify a 1.44 MB diskette by the two 
holes punched at the top of the disk; a 720K has only one hole. 
Unfortunately, you have to look at the label of a 5 1/4-inch disk to know 
the difference between 360K and 1.2 MB; a 1.2 MB will have the word 
HDD, MD-2, or something similar on the label. When you're done with the 
formatting, type EXIT. Now bring up the Explorer and - using the right 
mouse button - do a Copy To command, as shown below. I expect you'll 
have no more problems. 

Paint Shop Pro Image 
CKTAe 
BAK.Fie 
Microsoft Word 6.0 ... 

3/l 8198 2:39 
3118198 5:21 
3118198 5:44 

31181981:19 

BTW, if you're trying to format an Apple or Macintosh diskette for use 
with an IBM compatible, you may have to take the extra step of first read­
ing a properly-formatted IBM diskette, ejecting it, and replacing it with the 
now-to-be-formatted Apple diskette before issuing the FORMAT command 
(this isn't always necessary, but it's worth mentioning). 

Video Gamers Need Speed 

Q. I read one of your reviews on video cards and thought maybe you could 
help me. I'm in the process of purchasing a Dell Dimension 300 MHz Pll and 
they offer a choice of two video cards. One is the STB Velocity using the 
nVidia Riva 128 chipset and the other is the Diamond Fire GL 1000 Pro with 8 
MB. I've asked Dell and they just give me the specs and won't comment on 

which is best for gaming. I have a nine-year-old son and our single largest use 
of the computer is for games so this is very important to us. If you are familiar 
with either or both of these chips, I would appreciate your insight and recom­
mendation. 

Ken Wollman 
via Internet 

A. I'm glad that you're looking at the video engines (chips) and not the 
board's bells and whistles for making up your mind. I've tested video 
cards with both chips and found the nVidia Riva chip to be slighter faster 
than the SJ chip that's embedded in the Diamond Fire GL I 000 Pro. When 
it comes to gaming, though, the question isn't speed, but whether the 
games you play support one chip or the other. Each chip requires a differ­
ent driver and not all games support both. So my suggestion is to check 
out the games you want to play and see which games support which 
chip, then chose between the two - you might be surprised. Good luck 
and stomp a Mech Warrior for me! 

Mailbag 

Dear TJ: 
I was fascinated by your statement that 90% of the electron flow was in 

the outer 10% of a wire. I also found Arlen Raasch's formula about the region 
of void interesting, but I think that he is comparing apples to oranges. I believe 
that determining the amount of void is entirely different from determining the 
amount of current flow in a section of a wire. Do you stick by your statement? 

Response: 

Robert Olson 
via Internet 

Well, I didn't pull this number out of thin air. It actually comes from 
the "Standard Handbook For Electrical Engineers." However, the size of 
the wires they deal with are often times an inch or so in diameter, so I 
think Mr. Raasch has an argument for 24-gauge wire. My original point, 
though, was why pay premium bucks for gold-plated monster cables 
when there's no noticeable difference in the sound for normal use - and I 
stick by that statement. Now I'm sure Mick Jagger uses monster cables for 
his mile-high stage speakers, as well he should. 

Dear Mr. Byers: 
Thanks for publishing the JPL stepper motor controller circuit for Jack 

Shubert. It halved the number of flip flops in my design. I've started imple­
menting it, and discovered two problems with the circuit. The clock input 
appears to be tied to the reset circuitry, and the TIP120s seem to be wired in 
the wrong way. I've done the timing by hand with the clock tied to the CP, and 
the circuit does what's expected of it. 

Response: 

Bruno Mallsheskl 
via Internet 

Yes, the transistors are reversed (see correction in the Mar. '98 column 
- mea culpa!) and the clock obviously drives the CP inputs. BTW, this 
design has drawn a lot of good response, and many readers have the cir­
cuit up and running with raves about its simplicity. 

Converters * Remotes * Converters * Remotes * Converters * Remotes 

Modern Communications • (405) 691-0594 TEL&FAX 

~ Converters: 10 50 100+ Parts, Parts, Parts 
~ Panasonic: TZPC175 .... $75.00 $69.00 $65.00 CL> Centurion CF-3000 ..... . $65.00 $60.00 $55.00 50 200 500 ..... fD 1-t DRZ-3 or DRX-3-105 .... $29.00 $25.00 $18.00 18 VAC, 300 MA PIS $3.00 $2.50 $2.00 

t:I ~ 
Remotes: 65.8 MHz Saw Filters $2.50 $2.35 $2.10 

Jerrold: 400, 450, 550 ... . $4.50 $4.00 $3.75 PIC16C54 $2.20 $2.10 $2.00 
CFT: 2.XXX ............. . $4.95 $4.50 $4.25 PIC16C56 $2.35 $2.30 $2.25 0 

s:= S/A: 075, 175, 475 ....... . $4.95 $4.50 $4.25 Micro 68H705C8P $9.50 $9.00 $8.50 ,.... 
0 SIA: 8600 Original ...... . $5.95 $5.50 $5.00 4MHz fD 

Zenith (ALL) ........... . $4.95 $4.50 $4.25 (Resonance 2 pins) $0.45 $0.40 $0.35 
fn t) Tocom 5503-VIP ......... $4.95 $4.50 $4.25 Call for FREE CATALOG 

Pioneer (ALL) .......... . $4.95 $4.50 $4.25 
(405) 691-0594 Pioneer: Made in Korea .. . $5.95 $5.50 $5.00 

Converters * Remotes * Converters * Remotes * Converters * Remotes 
. . 
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~ 1_J_j~) 

BUY DIRECT FROM THE WHOLESALER 
GET THE BEST PRICES AND SERVICE 
ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 

CABLE CONVERTERS 
AND ACCESSORIES 
CALL FOR PRICING ON 

ITEMS NOT LISTED 
QTY QTY QTY QTY 
5 10 25 50 

~~ (b([)~[TiiJ'rn[TI~ 
CENTURY CT-3000 
COMMERCIAL-11 
PANASONIC-1003 

$68 $64 $60 $55 
$75 $70 $65 $62 
$55 $49 $48 $46 

DIGITECH-550 MHZ $55 $49 $48 $46 

NV-5600 
NV-5700 
NV-5800 

~®W£WO~O®~~ 
$175 $170 $165 
$175 $170 $165 
$175 $170 $165 

$155 
$155 
$155 

QTY 
100 

CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 

NV-6600 $269 $249 $239 $229 CALL 

wrn~wrnobjOOrn[]) a:®~wLrrnw~ 
PANASONIC-145R $55 $50 $42 $38 CALL 

• • I I • • I I 

Write In 51 on Reader Service Card. 

Con tinued from page 95 
Southwest OH Chapter, 1117 Big Hill Rd. , Kettering, 
OH 45429-1201 

OH - DAYTON • HamVention. Dick Miller N6CBU, 
g37-276-6930." E-Mail: chair@hamvention.org Web: 
http://www.hamvention.org/ 

CA· FRESNO - Computer Show. Fresno Fgrds. 
MarketPro 415-456-6730 Web: http://marketpro.com 
CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
MA - WESTPORT • Computer Show. White's Conv­
ention Center. Northern Computer Shows 978-744-
6440. E-Mail: tchc@iamerica.net 
MN ·WILLMAR· Hamfest & Electronics Swapmeet. 
9am-2pm. Steve Gardner WBOMAO, 320.235-1560. 
E-Mail: WOSW@AMSAT.ORG 
TX • HONDO - Medina Co. ARC Hamfest. Ray Mart­
inez N5VRE, 630-931-3307. E-Mail: n5vre@stic.net 

GA · KENNESAW· Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
70&8384827 

CA • STOCKTON • Computer Show. San Joaquin 
Co. Fgrds. MarketPro 415-456-6730. Web: http:// 
marketpro.com 
MA • CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembernd KAIMQX, 617-253-3776. 
Web: http://web.mit.edu/wlmx/www /swapfest.html 
Ml. Fl.INT· Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
610-890-0966 
NH • PORTSMOUTH - Computer Show. Yoken's. 
Northern Computer Shows 978-744-8440. 
E-Mail: tchc@iamerica.net 

MS • PASCAGOULA • Hamfest. Jackson County 
Fairgrounds. Fri. 5pm-9pm, Sat. 6am-3pm. Charles 
Kimmerly N5XGI, 226-826-5611 

CA • YUBA CITY • Computer Show. Yuba-Sutter 
Fgrds. MarketPro 415-456-6730. Web: http://market 
pro.com 
CT • VERNON - Natchaug ARC Hamfest. Wayne 
Rychling NIGUS, 660-467-1921. 
E-Mail: warych@neca.com 

WY - RAWLINS· Carbon County ARS Hamfest. Ken 
Fults KC7RZI, 307-324-6067 

CA· SAN DIEGO • Computer Show. Scottish Rite 
Center. MarketPro 415-456-6730. Web: http://market 

When Visitinq Disney World And Sea World . . . 
Come To The World Of Electronic Surplus! 

The Pocket Programmer 
............ ---

S~A!£MfT~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairbanks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* Nl·CAD BATTERIES 

********* 
We Buy Surplus 

Electronic Parts -
FAX your list. 

FAX 407/647-4831 

PH 407/628·5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30·6:00 

Saturday 8:30·5:00 
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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 8r Phone Number for 13 Years.i .••• 
Now isn't that Amazing ? 

lntronics, Inc. 
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 

pro.com 
CA - SANTA ROSA • Computer Show. Sonoma Co. 
Fgrds. MarketPro 415-456-6730. Web: http://market 
pro.com 
IL· CHICAGO· ARC Hamfest. 8am-3pm. DeVry 
Institute of Technology, 3300 N. Campbell. George 
Sopocko WA9JCZ, 773-545-3622 
MD - WEST FRIENDSHIP • Hamfest. Howard Co. 
Fairgrounds. 8am-2:30pm. 301-879-2765. E-Mail: 
FSARC@aol.com 

r --+-=--

CA • MODESTO • Computer Show. Centre Plaza at 
Double Tree. MarketPro 415-456-6730. Web: http:// 
marketpro.com 

NE - SO<rrH SIOUX CITY • Midwest/Dakota Div. 
Convention. Mike Nickolaus NFON, 402-4940070. 
E-Mail: nfOn@avalon.net 
Web: http://www.pionet.net/- kObrd/hamboree/ 

NY • ROCHESTER • Atlantic Division Convention. 
Harold Smith K2HC. 716-424-7164. E-Mail: rochfst@ 
frontiernet.net Web: http://www.rochesterhamfest.org 

CA • STOCKTON • Computer Show. San Joaquin 
Co. Fgrds. MarketPro 415-456-6730. Web: http:// 
marketpro.com 
CO - LOVELAND • Superfest Swatmeet. Larimer 
County Fairgrounds, 700 S. Railroad. Michael 
Robinson N7MR, 970.262-1167 
ME - PORTLAND • Computer Show. Expo Center. 
Northern Computer Shows g78-744-8440. 
E-Mail: tchc@iamerica.net 

CA - VENTURA • Computer Show. Ventura Co. 
Fgrds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
OR • SEASIDE • SEAPAC Ham Conv. Seaside 
Convention Center. Randy Stimson KZ7T, 503-297-
1175. Web: http://www.easystreet.com/- otvarc 

CA • SACRAMENTO • North Hills RC Hamfest. Bob 
Naylor AC6HF, 916-966-3654. E-Mail: ac6hf@juno. 
com Web: http://www.ns.net/-NHRC 
CA • SANTA ANA • Swapmeet. ACP parking Jot. 
Mary Russo 714-558-6613 
CANADA· QUEBEC· SOREL-TRACY· Hamfest. 
Jean A. Gadoury VE2UL 
E-Mail: jgadoury@sorel-tracy.qc.ca 
IL. GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 647-940.7547 

JUNE199B 

TX • ARLINGTON • West Gulf Division Convention. 
Tom Gentry K5VOU, 972-442-1721 

CA - SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CANADA· QUEBEC· MONTREAL· ARC Hamfest. 
James Hay VE2VE, 514-697-7205. 
E-Mail: jrhay@haya.qc.ca 
ME • HERMON • Pine State ARC Hamfest. Roger 
Dole KAITKS, 207-848-3646 
Ml - GRAND RAPIDS · Annual Hamfestival. 
Hudson-ville Fairgrounds, off 1-96 x-way. Randy 
N6KQX, 616-532-5450 
TN - NASHVILLE ·ARC Hamfest. TN State Fair­
grounds. 6am-5pm. Bob Malone WB5ZDS, 615-665-
6225 

CA • SACRAMENTO • Computer Show. Cal Expo. 
MarketPro 415-456-6730 Web: http://marketpro.com 
WA. DRYDEN - Apple City ARC Hamfest. Greg 
Johnson WA7TSP, 509-663-1061. 
E-Mail: g.c.johnson@mail.sprint.com 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CA • SAN DIEGO • Computer Show. Scottish Rite 
Center. MarketPro 415-456-6730. 
Web: http://marketpro.com 
CT • NEWINGTON • AR League Hamfest. Ralph 
Borriello NI VIM, 660-a28-1695 
IL • PRINCETON • Starved Rock RC Hamfest. 
Debbie Burton N9DRU, 615-795-2201. 
E-Mail: dbkatz@mtco.com 
Web: http://www.prairienet.org/srrc/ 
IN • WABASH • County ARC Hamfest. Don Spangler 
W9HNO, 219-563-3487. Web: http://www.netusal. 
net/-qrziota/ 
NY • QUEENS - Hamfest. NY Hall of Science 
Parking Lot, Flushing Meadow Corona Park, 47-01 
11 Ith St. Stephen Greenbaum WB2KDG, 716-898-
5599 night only. E-Mail: WB2KDG@bigfoot.com 



OH· MEDINA· Two Meter Group Hamfest. Mike 
Rubaszewski N8TZY, 330-273-1519 
PA • B<JTLER • Hamfest. Butler Farm Show 
Grounds. 8am-4pm. George Artnak N3FXW, 412-
854-5593. Web: http://www.users.sgi.net/-wolfie/ 
VA· MANASSAS ·Ole Virginia Hams ARC 
Hamfest. Mary Lu Blasdell KB4EFP, 703-369-2877 
WI • JUNCTION CITY • Swapfest & Auction. US 
Army Reserve Ctr. John Feltz W9JN, 715457-2506. 
E-Mail: jfw9jn@tznet.com · 

GA • ALBANY • ARC Hamfest. Arthur Shipley 
N4GPJ, 912-439-7055 

CA • FONTANA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CANADA· ONTARIO ·FERGUS. Guelph & 
Kitchener-Waterloo ARCs Hamfest. Bill Smith 
VE3WHS, 519-821-6642. E-Mail: smith.ve3whs@sy 
mpatico.ca Web: http://www.kwarc.org/Aeamari<et 
KY • PADUCAH • ARA Hamfest. Executive Inn 
Convention Ctr. 8am-3pm. Craig Martindale 
WA4WBU, 502-444-6822 
NY • CORTI.AND • Skyline ARC Hamfest. Andrew 
Slaugh KB2LUV, 607-753-0597. E-Mail: sany@sany 
ips.com 

GA· DALTON ·Computer show. North GA Fair­
grounds. Georgia Mountain Productions 
706-838-4827 

, ; , ; ... 
IL • WHEATON • Six Meter Club of Chicago 
Hamfest. DuPage County Fairgrounds, 2015 
Manchester Rd. Joseph Gutwein WA9RJJ, 630-963-
4922 
KY • ERLANGER • Ham-0-Rama '98. Lions Pali<. 
8am-3pm. Robert Blocher N8JMV, 513-797-7252 
eves. E-Mail: krood@tso.cin.ix.net 
Ml • FUNT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81 ().890-0988 
NY • BETHPAGE • Long Island Mobile ARC Hamfest. 
Richie Selzer N2WJL, 516-520-9311. E-Mail: n2wjl@ 
Juno.com 
TN • KNOXVIU..E • RAC of Knoxville Hamfest. David 
Bower K4PZT, 423-974-5064. E-Mail: d.bower®ieee. 
org Web: http://www.kormet.org/rack 

GA· An.ANYA· Hamfestival '98. Greg Barrett 
N5BDJ, 770-649-1467. E-Mail: 
gbjb®mind.spring.com Web: http://www.saf.com/arc 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
NJ • DONEU.EN • Raritan Valley RC Hamfest. Doug 
Benner WB2NJH, 908-469-9009. E-Mail: wb2 
njh@aol.com 
WV • BLUEFIELD • East River ARC Hamfest. Don 
Williams WA4K, 540-326-3338. E-Mail: 
WA4K@AMSAT.ORG 

~-· 

GA· KENNESAW· Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
706-838-4827 

IN • CROWN POINT • Lake Co. ARC Hamfest. Lake 
Co. Fairgrounds. Malcolm Lunsford W9MAL, 219-
769-3925. E-Mail: w9mal@cris.com 
MA • CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembernd KAlMQX, 617-253-3776. 
Web: http://web.mit.edu/wlmx/www /swapfest.htrnl 
MD • FREDERICK • ARC Hamfest. Eric Gammeter 
N8AAY, 301-865-0865 
Ml • MONROE • Monroe Co. Radio Comm. Assn 
Hamfest. Fred VanDaele KA8EBI, 313-242-9487 
OH· MACEDONIA· Cuyahoga ARS Hamfest. Rich 
James N8FIL, 1-800-404-2282. http://www.cars.org 

FL· FT. MCCOY· ARC Hamfest. Tom Bench 
KT4VF, 352-546-3967. E-Mail: w4frc@qsl.net Web: 
http://www.qsl.net/w4frc 

IL • GLEN ELLYN • Computer Show & 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 

JULY 1998 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 

PA • WILKES-BARRE • Murgas ARC Hamfest. 
Robert J . Michael WB3FM, 717-288-3532 

CA· FONTANA· Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
IN • INDIANAPOLIS • Central Division Convention. 
Rick Ogan N9LRR, 317-251-4407 
MO • KANSAS CITY • PHO ARA Hamfest. Bob 
Roske WAOCLR, 816-436-0069. E-Mail: waOclr®juno. 
com Web: http://www.tfs.net/- caltrnan/phdara/ 
phdara.htm 
NC • SALISBURY • NC Alligator Group Hamfest. 
Walter Bastow N4KVF, 704-279-3391 . E-Mail: alliga 
torl@juno.com 
OK • ALTOS • <'Jtus Area ARA Hamfest. Ronald 
Hughes KB5UVC, 580-482-7994 
WA • KENNEWICK • Tri Cities ARC Hamfest. Dick 
N7WLD, 509-783-3479. E-Mail: dick_goranson@kcc­
computers.com 

IL • PEOTONE • Kankakee ARS Hamfest. Don 
Kerouac K9NR, 815-939-7548. E-Mail: K9nr@juno. 
com Web: http://www.geocities.com/CapeCana 
veral/Hangar/5711/ 
Ml • FUNT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81 ().890-0988 
NJ· AUGUSTA· Sussex Co. ARC Hamfest. Dan -
Carter N2ERH, 973-948-6999. E-Mail: 
scarcnj@qsl.net Web: http://www.qsl.net/scarcnj/ 
NY • ALEXANDER • Genesee Radio Amateurs 
Hamfest. David Carlson KA20QZ, 716-786-3622. E­
Mail: carlson@frontiernet.net Web: http://www.front 
iernet.net/-wittrnan/wittman/GRAM 
PA • KIMBERTON • Mid-Atlantic ARC Hamfest. Bob 
Haase W3SA, 610-293-1919 

MT· EAST GLACIER· MT State Convention. Gerry 
Leach VE6BVZ, 403-285-5547. E-Mail: leachg@cad 
vision.com 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
TX • TEXAS CITY • Tidelands ARS Hamfest. Carl W. 
Steele Jr. WA5WVP, 409-948-0308 

MA· CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAlMQX, 617-253-3776 
Web: http://web.mit.edu/wlmx/www/swapfest.htrnl 
MO· WASHINGTON· Zero Beaters ARC Hamfest. 
Keith Wilson KOZH, 314-629-2264 
NY • FARMINGVIU..E • Radio Central ARC Hamfest. 
Jo Ann Colletti N21ME, 516-399-1877. Web: http:// 
www.li.net/-n2mdq 
OH· VAN WERT· Hamfest. County Fairgrounds, US 
127 S. Louie Thomas WD8LLO, 419-23~2812. E­
Mail: barnesrl@bright.net Web: http://www.bright.net 
/-bamesrl/w8fy.htm 

CARL'S ELECTRONICS 
PO Box 722 LEOMINSTER, MA 01453*PHONE (978)840-8834*FAX (978)840-6172 

OVER 200 ELECTRONIC PLANs AND Krrs, SPY AND SURVEILLANCE, Pws THE 

LATEST INFo ON CABLE AND SATELLITE DESCRAMBLING. 

SURFACE MOUNT FM TRANSMITTER SURFACE MouNT PHONE TAP V OiCE CHANGER 

Used for remote monitoring/ surveil- Wtra small circuit 0.6"x 0. 7". Disguise your voice with this 
ance. Wtra small circuit t" x 0.6". Trarumiu both sides of a conversa- easy to build kit. Just like the 

TransmiU sound to any FM radio. tion to any FM receiver. ones used on secret witnesses. 

• 9 Volt Battery or power source. • Tunable from 88 - 108 MHz . • Man to women. 

• Tunable from 88 - 108 MHz. • Range up to 3/ 4 mile. • Several push button adj . 

• Range up to 3/ 4 mile. • Powered by phone line. • Includes ROBOT voice 

• Surface Mount Solder Guide. • Surface Mount Solder Guide . • Operates on 9Volt Bat. 
Kit - CK214 .................... $21.95 Kit - CK215 ......... .. .. . $19.95 Kit - CK211 .............. $19.95 
Assembled - CK214A ......... $49.95 Assembled - CK215A .. . $49.95 Assembled - CK211A .. $49.95 

ORDER BY PHoNE, FAX, OR WEBSITE: 

iPu:AsE INCLUDE $5.95 FOR SIIlPPING. 

MAsTERCARD, VISA, AND AMEX. 

FL · MILTON • Milton ARC Hamfest. Mark McAnally 
KE4QKN, 850-626-7686. E-Mail: 
KE4QKN@AOLCOM 
OK • OKLAHOMA CITY • OK State Convention. 
Harold Miller KBlZQ, 405-672-7735. E-Mail: nl lpn@ 
swbell.net 

AZ • FLAGSTAFF • AZ State Convention. Mark 
Kesauer N7KKQ, 602-440-2039 

NC • WAYNESVIU..E ·Western Carolina ARS 
Hamfest. Thomas Queen K4BNP, 704-2~2639 
OH • CINCINNATI • OH-KY-IN ARS Hamfest. Dana 
Laurie WA8M, 513-761-7388 

CA· SANTA ANA· Swapmeet. ACP parking lot. 
Mary Russo 714-5~13 
IL • GLEN ELLYN • Computer Show & 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 

AUGUST199B 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
KY· BOWLING GREEN ·KY Colonels ARC 

VIEW OUR ENTIRE CATALOG ON-LINE. 

urrr://wv.'W.ELECTROMCKITS.COM 

REQUEST A FREE CATALOG. 

Hamfest. Leon Garrett K4CIT, 502-842-5307 
NC • HIGH POINT • ARC Hamfest. Mark McMahan 
KB4MFP, 910-887-3039 
OH • COLCIMBUS • Voice of Aladdin ARC Hamfest. 
Jim Morton KB8KPJ, 614-846-7790 

CA • FONTANA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA • ALBANY • Computer & Electronics Expo. 
Hasan Temple, 1822 Palmyra Rd. 9am-5pm. Sandy 
Rabb 912-888-9393. E-Mail: GODS@SURFSOOTH. 
COM 

MA • CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembernd KAlMQX, 617-253-3776 
Web: http://web.mit.edu/wl mx/www/swapfest.htrnl 
Ml • FU1'IT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81 ().890-0988 

IL • GLEN ELLYN • Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Comer of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940-7547 

OLYMP ELECTRONICS 
& VIDEO 

OFFERS GREAT PRICES ON: 

• Converters • Remotes 
• Filters • Accessories 

• One Piece Systems 
Tri-Vision 

1·888·290·9102 
MON-SAT 10 am-6 pm CST 

C.O.D. ONLY 
NO ILLINOIS SALES 

nday, 8am-2pm 

ay 31st 
REE Admission & Parking 

Shop 1 OO's of Sellers 

in ACP's Giant Parking Lot 
Advanced Computer Products, Inc. •• 
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MFJ-4035MV DC REGULATED 
POWER SUPPLY 

M FJ Enterprises, Inc. announces 
the new MFJ-4035MV 35/30 

amp adjustable regulated DC power 
supply - only $149.95. 

MFJ's new heavy duty power 
supply features 35 amps surge and 
30 amps continuous, and is 
adjustable and regulated. 

The MFJ-4035MV voltage is 
front panel adjustable from 1 to 14 
VDC with detect set at 13.8 voe. 
The power supply has lighted front 
panel meters and an ON/OFF 
switch. 

Three different OUTPUT termi­
nals include a five-way binding post 
for HFNHF radio, two pairs of quick 
connects for low current acces­
sories, and a cigarette lighter socket 
for mobile accessories. 

It has a front-panel fuse holder 
for convenient fuse replacement. 
The voltmeter and ampmeter moni­
tor load continuously. A quiet internal 
cooling fan generates a tremendous 
airflow, keeping components cool. 

For more information, contact: 

MFJ ENTERPRISES, INC. 
P.O. BOX 494, DEPT. NV 
MISSISSIPPI, MS 39762 

601-323-5869 FAX: 601-323-6551 
1-800-647-1800 

E-MAIL: mfj@mfjenterprises.com 
WEB: 

http://www.mfjenterprises.com 

THE CAPANALYZER 88 

" "' 

Electronic Design Specialists 
introduces an in-circuit electrolyt­

ic capacitor checker that is guaran­
teed 100% accurate in circuit, with a 
money oack guarantee. 

The The CapAnalyzer 88 auto­
matically discharges the cap, mea­
sures DCR, checks or shorts, and 
measures ESR in circuit, all in one 
step. 
106 April 1998/Nuts & Volts Magazine 

Values from 0.47 uF to 2200 uF 
can be measured with 100% accura­
cy. Only 2.5 seconds is required for 
each cap, so that an entire PC board 
can be checked in just minutes. 

All signals are under 50 millivolts 
with a 5-ohm test impedance to pre­
vent semiconductors, resistors, or 
coils from causing false readings. 

A slider control sets the value of 
DCR for the alarm beeper to warn 
the technician. The state-of-the-art 
design uses a microprocessor and a 
two-color 20 segment LED meter to 
read ESR with a resolution down to 
0.1 ohm. A beeper allows eyes-off 
use by beeping from one to five 
beeps depending on the ESR read­
ing and quality of the capacitor. 

Included is a one-handed, gold­
plated tweezer probe that can check 
both conventional and surface­
mounted capacitors, and a handy 
three-color chart on the front panel 
that shows typical ESR readings for 
good and bad capacitors in refer­
ence to their capacity. 

It is battery-operated (AAA bat­
teries) and handheld to make it eas­
ier to use, either in the shop or in the 
field. A three minute warning beeper 
alerts the technician that the unit is 
on if no testing is detected. 

The CapAnalyzer 88 is available 
at most electronics distributors, as 
well as from EDS directly, for 
$169.00. 

For more information, contact: 

ELECTRONIC DESIGN 
SPECIALISTS 

4647 APPALACHIAN ST. 
DEPT. NV 

BOCA RATON, FL 33428 
561-487-6103 

FIVE NEW ACCESSORY HEADS 
FOR PMM-1 

Amprobe Instrument announces 
the release of their five new inter­

changeable accessory heads to 
expand the capabilities of their pen 
multimeter, model PMM-1. The 
accessory heads were designed with 
the HVAC Technician in mind. 

The complete series extends the 
PMM-1 's existing testing capabilities 
from AC and DC volts and resis­
tance to now measure capacitance 
(start/run capacitor testing), DC 
microamps (flame rod and flame 
sensor testing), relative humidity, 
carbon monoxide (IAQ testing), and 
single or differential temperature 
(compressor efficiency testing). 

AC amps to 300A is accom­
plished with the existing accessory, 

model PMM-C. 
Each new accessory head is 

designed to output imVDC per unit 
measured. The unique mechanical 
design allows each head to slide 
onto the PMM-1, but may be used 
with any DMM with a DC millivolt 
resolution in conjunction with the 
appropriate test lead, model TL-10S. 

For more information, contact: 

AMPROBEINSTRUMENT 
630 MERRICK RD., P.O. BOX 329 

DEPT. NV 
LYNBROOK, NY 11563 

516-593-5600 FAX: 516-593-5682 

THE WIRELESS 
CONTROLGATE™ 

Emge Industries, Inc., announces 
the introduction of a new line of 

industrial radio remote controller 
modem systems designed to inter­
face with electrically operated 
machinery and equipment. These 
systems are available in either sim­
plex (one-way communication) or 
duplex (two-way communication) 
versions. A variety of analog, digital, 
RS-232, and RS-485 inputs and out­
puts are available for tailoring the 
system to the customer require­
ments. 

The ControlGate™ ACE-928 uti­
lizes state-of-the-art frequency hop­
ping spread spectrum radio technol­
ogy. Operating in the 902 to 928 
MHz band, the ControlGate ACE-
928 design offers unmatched noise 
immunity for the most stringent appli­
cations where communication relia­
bility is of prime concern. 

Electrical equipment or machin­
ery controlled by a 0-5 voe or 4-20 
mA analog signal command can be 
safely and easily operated by the 
ControlGate ACE-928. 

Eliminated by the ControlGate 
ACE-928 are the traditional wiring 
costs associated with long runs of 
control wiring and conduit to such 
devices as potentiometers, flowme­
ters, temperature sensors, pressure 
sensors, displacement sensors, 
velocity sensors, machine con­
trollers, PLCs, and PCs. 

The ControlGate ACE-928 sys­
tems also offer digital contact clo­
sures for simple ON-OFF com­
mands. In addition, RS-232 and RS-
485 ports are available on some 
models for easy computer interface. 
The duplex version offers standard 
two-way communication and the 
ability to setup a MODBUS network 
with master/slave units. Closed loop 
control is easily facilitated with the 
ControlGate products. All units are 
conveniently powered by low-volt­
age DC. 

For more information, contact: 

EMGE INDUSTRIES, INC. 
1060 WING FOOT ST., DEPT. NV 

PLACENTIA, CA 92870-4444 
714-996-5777 FAX: 714-996-5748 

Continued from page 15 

Connect each thermistor from ground 
to the five-volt supply through a resistor 
to limit the current. Select the resistors 
to keep the thermistor power dissipa­
tion at 10 to 80% of their rating over 
the temperature range. 

The op-amps are used as simple 
comparitors. One connects to the pan­
nel and reservoir thermistors, a sec­
ond to the reservoir and water heater, 
and a third to the water heater and a 
pot to set the shut off point. 

Each comparitor can drive a solid- · 
state relay and the corresponding 
pump. 

You should be able to salvage the 
solid-state relays and thermistors from 
your present system. 

_ Mike Beaver 
Los Altos, CA 

ANSWER TO #129713 • DEC. 1997 
Your IC-2F and IC-3P by Inoue 

Communications Equipment were 
imported and marketed in the USA by 
Varitronics, Inc., of Phoenix, AZ. - long 
since defunct. 

The ICE models FOFM-2 and 
FOFM-2S preceded the IC-2F. Only 
after Varitronics' demise did Inoue 
market under the name learn in the 
U.S. 

Diodes 011 and 012 are in a cir­
cuit similar to the typical VSWR detec­
tor. 011 detects "forward" RF power 
and drives the meter via potentiometer 
FVR4. D12 detects any "reflected" RF 
power and drives the automatic pro­
tection circuit. Potentiometer FVRB 
controls APC threshold adjustment. 

Inoue typically used 1 NBD germa­
nium diodes in this function in similar 
equipment and a pair of 1 NBO's or 
equivalants such as ECG-11 DA should 
function perfectly. The TCG110 is most 
likely just a 1 NBD, certainly it is similar. 

If you need a manual and adjust-

ANSWERS 3981 ·MAR. 1998 
A sim hardware method to 

obtain accurate low-frequency square­
waves begins with the construction of 
an astabte multivibrator using a 
TLC555 CMOS timer IC configured to 
provide an adjustable frequency range 
of 1 00 times the desired output fre­
quency range. 

The output of the TLC555 timer is 
then divided by 100 using two stages of 
CMOS 4D17 divide-by-1D ICs. 

All ICs and components needed can 
be inexpensively obtained at Radio 
Shack. The IC pin-outs and data can be 
found in Radio Shack's Semiconductor 
Reference Guide. 

John McMichael 
Laramie, WY 

ANSWERS TO #3981 - MAR. 1998 
A good answer to this quest.ion can 

be found 37 of the same issue 
the que ' as in March '98, in T J 
Byer's "8ectronics Q & A" column. I 
recommend the TLC555 circuit. 

Dick Moore 
via lntemet 
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ment information, contact me directly. 

Robert G. Wheaton W5XW 
San Antonio, TX 

ANSWER TO #2987 - FEB. 1998 
The lntech VOAC 1842N is a video 

ANSWERS TO #3985 ·MAR. 1998 
1. It is hard t;o give you an accurate 
answer t;o how you can learn the 
Morse Code better. You gave no indi­
cation of the process you are using 
now. Nor did you indicate the speed 
you are presently able t;o copy and your 
goal speed. As a person who regularly 
teaches Morse Code, I offer you these 
suggestions. 

To learn code, first you must know 
each letter. number, and character or 
symbol required. Leaming them is 
best with a computer t;o generate 
code. This is very easy to do as soft. 
ware is abundant and audio cards are 
cheap. 

Determine your goal speed. Take 
that goal speed and use that as the 
actual speed for learning your code 
and each character. The trick is to use 
a method known as Farnsworth 
Spacing. This method sends the chat'­
acter at a higher speed and spaces 
the characters out. for a resulting 
•iower'' speed of transmission. What 
you are trying t;o do here is recognize 
the 'igound1

' or "rhythm" of each char­
acter at the higher speed, and as you 
progress, reduce the timing between 
characters to build your speed. 

This is the most effective way to 
learn Morse Code, proven over many 
years. There are other methods peo­
ple attempt t;o use, which "may'' help 
you learn code, but my experience has 
been that these other processes cre­
ate much confusion. 

The International Morse Code is 
the "real" Morse Code used today. The 
other common code used in "tel& 
graph" days was the American Morse 
Code. This was a code better-suited for 
the "click" of the telegraph systems, 
Don't spend time learning this for code 
tests. It is not the same, though simi­
lar. 

Mark Hanz 
Houston, TX 

2. The best way t.o learn Morse code 
#'is to practice for 15 rTliflutes a day. 
Practice with a friend if you Gan, and 
don't skip any days! You'll attain fiv& 
words-per-minute in about a month, 
qualifying for a Novice class amateur 
radio license. In about two more 
months, you'll attain 13-wards-per­
minute and qualify for the General 
license. 

There are no short cuts, but be 
sure to think of each letter as a 
SOUND made up of dits and dahs. 
Never think of dots and dashes, and 
don't think of the printed represent& 
tion of the dits and dahs. That only 
adds a useless extra step. 

A dit followed by another dit or dah 

OAC with binary input, .015 microsec­
ond settle time, TIL logic, CMOS logic, 
and latches. 

According to the IC Master 
OataBook (1994 edition), the 1842N 
is made by Advanced Analog (a division 

should be pronounced di [dih], not dit. 
For example, B is DAH<li-di-dit. 

International Marse Code is the 
"real" Morse Code, being used almost 
exclusively today. It's the Morse Code 
you need · tO learn for your amateur 
radio Ileen 

The 1• ., Morse Code is called 
the G. Morse Code. It was . 
widely g ago in wire circuits, 
but is ever used in radio. 

Pra every day and don't get 
discouraged! I qualified for the General 
class license when I was 14, and it was 
a lot of fun. 

John J. Herro 
Palm Bay,R. 

3. I ass e you are practicing on a 
regul t that you've reachecl 
a plates is common. The only 
way througf't the plateau is to press 
onward bnd keep practicing. Yau 
might speed the process by changing 
your mind set. Spend some time leam­
ingwhat common words and letter 
groups so1,1hd like. Just as "CQ" proba-
bly has a · all its awn to you by 
now, s r:ds like "the," "Q.TH," 
"nam 11 some day. 

that in the back of your 
mind whi e\;yoi.J're using the code, you 
might get there sooner. Get on the air, 
after a few weeks of operating, your 
speed will pick up on its own. If you're 
using a straight key, think about mov­
ing t;o a keyer. Your transmit speed will 
pick up faster than your receive speed 
and that will encourage your contacts 
to transmit faster to you. This will push 
you to keep up. 

If you're not on the air yet. try to 
find practice tapes that send the char­
acters at a rapid rate, but pause 
between characters long enough for 
you to recall the meaning. That way 
you won't be counting dits and dahs 
and translating, but will start to hear 
the pattern of the characters as a 
complete · Or dah dah just sounds 
like W 's 110 longer one dit and 
tWo · , dah didididit dit is 
THE' , , 

'other question, the 
Morse (AKA. the American 
Morse Code], was used in early tele­
graph syst;ems. Those systems had 
pens that actually drew the dots and 
dashes on a paper tape. The opera­
tors eventually learned t;o bypass the 
paper tape by decoding the sound of 
the mechanism directly. The 
lntemationa( Morse Code (hopefully 
the code yo!} are studying] is a slight 
variation on the original and is what is 
used in radiocommunication. 

Tom Tillander 
Bay Village, OH 

of lntech). 
You probably can get a data sheet 

from a sales representative in your 
area. The following is all the information 
on sales representatives in your area. 
Also listed are three phone numbers 
and the company address of Advanced 
Analog, since I am not sure which is 
closest to you. 

LaJolla KSA 619-453-5720; 
Manhattan Beach Pacific Edge 21 3-
372-5435; and Sunnyvale Pass Assoc. 
408-735-9040. 

Company address: 

Advanced Analog (Division of lntech] 
2270 Martin Ave. 

Santa Clara, CA 95050 
408-988-4930 

Dennis Gifford 
Henagar, AL 

ANSWER TO #2984 - FEB. 1998 
I assumed you didn't want a tour of 

the factory, but some practical infor­
mation on how to replace a defective 
bipolar cap during a repair job or how 
t;o make an odd-ball size for that week­
end project. 

This circuit will do the job just fine. 
There are a few important design con­
siderations. 

A. These capacitors are NOT in 
series for calculation purposes. 

The total capacitance in the dia­
gram is not 

1 - 1 + 1 5 uF 
C to ta I 1 0 uF 1 0 uF 

It's just 10 uF. 
Also the total voltage capacity is 

not 1 00 volts. It's just 50 volts. These 
capacitors are not in series. The diodes 
simply put one capacitor into the circuit 
and then the other. 

8. The diodes and the capacitors 
might have to carry some surprisingly 
high currents. Good examples are the 
power stage of an amplifier or the ver­
tical deflection circuit of a television. Be 
sure to check the "ripple current rat­
ing" and "core temperature" for the 
capacitors and the "forward current 
rating" and PIV for the diodes. 

If the old capacitor burned out, 
consider designing 20%-50% more 
current carrying capacity into the 
replacement. 

C. Pay attention to safe design 
practices. If a diode "opens" due t;o high 
current or a bad solder joint, the asso­
ciated capacitor can explode Oust like 
any other reversed-biased electrolytic). 

01 

Robert V. Miller 
Trenton, NJ 

ANSWER TO #1987 - JAN. 1998 
Your problem is simple to build, 

thanks to a fairly new product from 
National Semiconductor. 

The LM34CZ-NO is a precision 
temperature sensor that is packaged 
in a TG92 case. The range is 40 to 
230 degrees F. The device has a wide 
power supply range (3-15 VOC, I think) 
and the current drain is very low. 

With the sensor that I made, I sol­
dered three 24 ga. wires with shrink 
sleeving, added a little silicone adhesive, 
and shrank another piece over the 
whole thing exposing only the case of 
the device. This enables the sensor to 
be immersed. 

The three connections are ±V and 
output voltage which corresponds to 
the temperature, i.e., 220-230 deg. = 
2.200-2.300 VOC. The device is avail­
able from Digi-Key 1-800-344-4539. 

Craig Dodds 
Pensacola, FL 

~ad 
Continued from page 6 

Nuts & Volts audience includes 
beginners, as well as seasoned elec­
tronics engineers. A beginner is 
depending on an accurate circuit 
description of operation to learn 
from the article whether or not he 
actually builds the circuit. 

I sincerely do not intend to dis­
courage Mr. Blechman. I admire his 
writing ability, as well as his technical 
capabilities and I commend him for 
submitting interesting articles. 

Response: 

John Smith 
Plano, TX 

John, you may have a good 
point regarding the use of the LED 
as a voltage stabilizer. I did not 
remove the LED to test the effect, 
but the unit is quite stable in opera­
tion with the LED, and since the tele­
phone company is supplying the 
power, there's really no reason to 
remove it. It also acts as a "power­
on" indicator. 

Thanks for your kind comments 
about my articles. Twenty-two con­
struction projects, many of which 
have appeared in past issues of Nuts 
and Volts, are in my new book, 
Simple, Low-Cost Electronics 
Projects from LLH Technology 
Publishing (www.LLH­
publishing.com), 1-800-247-6553. 

Fred Blechman 
West Hills, CA 

After reading "Reader Feedback" 
about the "3-1/2 Digit Module 
Primer," I have a comment. Yes, one 
cannot connect the negative power 
supply to the negative of the mea­
sured voltage, but as long as the 
inputs are 1.5 volts within the power 
rails, the meter will work. 

John Erskine 
Los Angeles, CA 
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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 
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MINI ISOLATION 
TRANSFORMER 
Use for control circuits and other small-load 
equipment drawing 25 Watts or less. Step 
240V down to 120V or 120V up to 240V, or use 
for 120V to 120V or 240V to 240V isolation. 
Split primary and secondary for versatility. 2" 
x 2.25" x 2.375". Wt. 1.5 lb. Signal P/N A41-
25-230. 
95N004 

"T HUNT" TRANSMITIER 
Goodfor"THunts," Beacon, CW, Rig, Telem­
etry experiments, etc. This one-Watt trans­
mitter will operate from approx. 100 MHz to 
150 MHz. 24 MHz crystal is included (may be 
tuned to harmonic). Assembled, with docu­
mentation. Must be modified to frequency of 
choice. Runs on 9VDC. 
97K003 Only $24.95 each 

11-PIN SOCKET 
98J001 $1.49 

11-PIN PLUG 
98J002 $1.49 

BIPOLAR STEPPER ACTUATOR 
12VDC@0.9A, 100s/rev, 3.6°, with 2"x0.25" 
lead screw. NEMA-17 size. 
98M001 $2.49 each 

MSDOSS.O 

AC-DC METER 
Scale calibrated to 24VDC 
and 240VAC. 10mA move­
ment. Approximately 1.5 
inches square. 
98A002 S2.95 

3.5" diskettes, with manual. 
97C048 

V/H COAXIAL SWITCH 
RLC Electronics No. 029-394707-004. 28 
VDC, four SMA connectors, with pinout sheet. 
968001 $90.00 each 

24V300mA 
MOTOR WITH 
FAN 
1/8" x 1" shaft, 1-1/5" diameter x 2-1/4" long. 
94M009 $2.89 each 

MAGNETIC 
CONTACTOR 
Two poles, 600 VAC @ 30A contacts, 115 
VAC coil. NEMA Size 1. GE P/N CR305K002. 
988004 $19.95 each 

LCD DISPLAY 
1 Row, 8 characters, with backlit face 1-3/8" x 
9/16". Standard 14-pin interface with pinout 
sheet. 
97L001 $7.95 each 

SONY 
WALKMAN 
Ni Cd 
BATIERY 
6V, 900mAH, 2.75" x 1.75" x 0.75". Part No. 
BP-MZ1. Sony list price $79.95. 
97E026 Our price $19.95 

ROTARY 
COAXIAL 
CABLE 
STRIPPER 
For RG-58, RG-
59, RG-62 type 
cables. 
97Z025 $9.95 

CUTELITILE 
SUCKER 
Mini-vac also works as a mini-blower. Runs 
on four AA batteries (not included). Accesso­
ries include dustbag, brush, crevice tool. 
97Z028 $5.99 

UNIPOLAR 
STEPPER MOTOR 
DRIVER IC I 
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 timer, parallel port, etc. Build your own 
robot, anything that requires precision posi­
tioning. 
931002 $4.50 each 

NIPPON PULSE 
MOTOR 
7.5 deg./step, 48 s/rev, 5 V, 
stepper with brass gear 
mounted on shaft. NPM P/N PF42-48ES. With 
spec sheet. 
92M010 $3.95 each 
COMBO PACK! 
One 931002 IC and 92M010 motor (both shown 
above) with schematics. 
931003 $7.95/set 

AIR VARIABLE CAP 
30- 1000 pF. 
98P001 

"Semluniversal 11 

$19.95 each 

$4.95 each 

RCA 39-BUTION REMOTE 
CONTROL 
This versatile unit works on sev­
eral products and brands. Just 
press desired function button and 
enter the 3-digit code provided. 
Requires four AAA batteries. Un­
used. 
97V010 

LAPTOP/ 
PALMTOP 
COMPUTER 
CARRY 
CASE 
High-density, impact-absorbing close-cell 
EVA foam on all exterior walls and 2mm PVC 
inner belt for extra protection. ABS fabricated 
handle and bottom has 200 pounds holding 
strength. Reinforced water-repellent and stain­
resistant polyurethane coating. Smooth, self­
healing nylon zippers plus anodized strap 
loop attached to metal plate base. Movable 
velcro partitions. Ergonomically-designed 
shoulder strap with nonslip backing and extra 
padding for user comfort. Easy-to-lock/de­
tach quick hook system. Size 17" x 11" x 3". 
15-7056 $20.00 each 

ATARf 1020 
COLOR PRINTER 
For all Atari 8-bit computers. (Not PC-com­
patible!) Package includes: printer, power 
supply, software, pens, paper and interface 
cable. These are new units in factory sealed 
boxes. 
94C037 $14.95 each 

TV AUDIO DEMODULATOR 
Unused unitfrom cable TV box takes channel 
3, 4 or 5 signal and demodulates the audio. 
Comes with documentation and schematics, 
plus additional schematics to build add-on 
video demodulator board. 
92A028 $9.95 each 

~ LT ONICS 
2300-D Zanker Road - San Jose, CA 95131-1114 

World Wide Web: htt ://www.alltronics.com 
(408) 943-9773 - ax (408) 3-9 76 
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LOW LIGHT MINI TV CAMERA 
I/A LED allows this camera to •see• in the 
dark. Element: 1/3" monochrome CCD. Lens: 
Fixed 3.5mm, f: 1.8. Field of view: 76° horiz., 
55° vert. Automatic electronic iris. Resolution: 
360 horiz., 420 vert. Illumination: Ambient 
light and/or I/A LED supplies additional light in 
low light conditions. Sensitivity: 0.1 lux @ 
f1 .8. Video output: EIA std 75 Ohm 2: 1 inter­
lace. 1.0 Volt P/P composite video. Output 
connections: 7' video and power leads. Power: 
12 VDC :r1V@ 150 mA. Size2.125" x2.5" x 
1.2". Power supply included. 
95V004 $119.95 each 
ROCKER SWITCH 
European-style, DPST, 
BA, 250V, mounts in 7/8" 
x 2" hole. Translucent 
amber switch. 
978026 

9-PIN MINI DIN 
EXTENDER 
CABLE 

$1.25 each 

Wi~T ~ 
~F~~h~~~~1-3/4size, 750 ~ 
med, 3-12 voe, water clear 
SE5012G 69¢ each 
•Extra bright,T1-3/4 size, 1000 med, 2VDC 
max at 45mA, water clear 
SE5012H 59¢ each 

1486 CLIP-ON HEAT SINK 
Will work on any 4.5cm PGA package. Plastic 
frame holds heatsink securely to CPU. 
97C051 99¢ each 

SUPER MINI 
MOTOR I 

..... ,.. __ _ -- ;;;;::. 
1.5 VDC@ 60 mA pager motor with counter­
weight. Size approx. 7/8" long by 1/4" diam­
eter. 
97M026 $15.95 each 

f-E 
Cd GENDER CHANGER 

DB-9Fto DB-9F. 
98C002 $1.85 each 

~~\~ 
INTRODUCTION~6'J 
AUDIO POWER AMPS 
Kit uses discrete parts to construct a Class A 
and Class A/B power amplifier that delivers 
over a Watt into the supplied 8-0hm speaker. 
Hands-on learning about bootstrapping, cross­
over distortion, push-pull outputs and compli­
mentary pairs. Uses two 9V batteries. Termi­
nal strips for inputs and outputs. 
Kit 48 $13.95 each 

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 

All Sales Final. 
California Residents Add Sales Tax. 

Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication ;. ,,,..]:· ·· ·- '· .. 

Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 
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TEST RECEIVERS 

R11 
TEST II 

RECEIVER 
••••••••••••••••••••• 
30MHz - 2GHz 
••••••••••••••••••••• 
Hand held 
Receiver 

Instruction Indicators:--­
LED 's will illuminate which 
mode the R 11 is configured for. 

Built - in Speaker : ---. 
Instantly demodulate any receiv­
er frequency between 30MHz -
2GHz ( Cellular Blocked ). 

Power --

Optoelectronics is pleased to introduce the all new Rl 1 
Nearfield FM Test Receiver. Capable of sweeping 
30MHz - 2GHz in less than one second, the RU can lock 
onto a 5 watt UHF signal as far away as 500 feet in less 
than one second, demodulate the signal through its built -
in speaker, and display the general band the frequency is 
transmitting in on its LED indicator. The Rl 1 Test 
Receiver presents all new performance, features, and 
capabilities. 

II Volume & Squelch Control Knobs 

+ •s CI-V and Headphone jacks: 
CI-V jack allows for connection to 
the Scout for Reaction Tune. The 
Headphone jack connection also 
allows for external speaker. 

Frequency Band Indication: 
Displays what band the 
received frequency is transmit­
ting on. 

Hold I Mute Button: 
The Hold button allows the RU 
to stay locked on the received 
signal. 

Lockout I Lockouts on-off: 

U.S. Patent r· 5,471,402 

Skip I Clear Lockouts: 

The RU allows for 1000 user 
activated lockouts. 

.__ __ Shift I Off: 
The Shift button controls all of 
the Rl 1 's secondary functions. Press the Skip button to contin­

ue sweeping. Clear Lockouts 
will empty the lockout memory. MADE 

IN 
USA 

~ FACTORY DIRECT ORDER LINE: B00-327-5912 
8. ____ -;;;;•- ' ' •J! w ,.._,_rJ_; n• ,ll_1_1r_r_® 

''I I', .. , • '-1 I'' 'l•I' s P --• 
5821 NE 14th Avenue • Ft. Lauderdale FL• 33334 

Telephone: 954-771-2050 Fax 954-771-2052 Email: sales@optoelectronics.com 
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Visa• Mastercard• C.O.D. • Prices and Specifications are subject to change without notice or obligation. 

Check Out Our Web Site: www.optoelectronics.com 
This device has not been approved by the Federal Communications Commission. This device may not be sold, or offered for sale, until the approval of FCC has been obtained. Contact Optoelectronics for information on avai lability. 

Write In 124 on Reader Service Card . 
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