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CLONE, FORMAT, REPAIR 
AND TEST ANY DISK DRIVE 

STAND ALONE DRM DUPE·m 
CLONES ENDRE DRMS 

uopy 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 INCWDES FACTORY 
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 IOI ........................................................... $395. 

COMBO IDE AND 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 SOFIWARE WITH PRINTER PORT 
P /N SDIPRO •.................................................. $995. 

CORPORATE SYSTEMS CENTER 
www.corpsys.com 

ORDER FAOORY DIREO: 

408·743·8739 
CD 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. 

COPY ANY CD 
INSTANTLY! 

CDDUPE-11! 
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 aunoN OPERATION. 
NO PC NEEDED. 

Insert your original disc and press 
"start". The multimedia processor 
quickly copies any CD to the internal A/V 
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 .\~~~.~~l..~!!!~L. ....... $159. 
CASE OF 100 BlANK DISCS .rn~lrt&~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! 

Parallel-Port Keyboard! 
+ Perfect for notebook computers, laptops, palm-tops, etc. 
+ Full-size 101 keyboard by ALPS, model LPT 101 

+ Includes manual, installation diskette 

+ New in OEM box, 90-day warranty 

HSC#17160 $49.95 

Attention: Kalidor Users 
+ For those who purchased (or missed out!) on our offering 
of the Kalidor palmtop computers, please inquire at our 
Santa Clara store. Although the original new computers we 
had sold out very quickly, we have come up with a limited 
supply of refurbished units, as well as some accessories, like 
the parallel-port keyboards (above) and RAM modules. 

Sound Card Specials! 
Diamond Multimedia Wavetable Sound Card 

+ Multi-interface for CD/ROM (Sony, Mitsumi, Pana., IDE) 

+ Full featured sound capabil ity, 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, 44.1 KHz 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 

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: 

A. 

rr Consists of new external Reno CD/ ROM 
drive.docking bay with SCSl2 port, AC Adapter, 
cable kit, travel pouch, headphones 

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

" Double-speed 180mS 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) 
""' SCSI Controller & software required for IBM use 
rr Brand new, 90-day warranty 

Now-
$59.00 

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

Toll Fre.e (Orders Only) 1-800-4 HALTED 
Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 

PCMCIA Device Corner 
We present here a collection of PCMCIA items that we have 

accumulated (note - limited quantities!): 

Trimble Mobile GPS Gold Card 
t Turn your notebook into a GPS locator! 

t Receiver is PCMCIA Type I card 

+ Includes roof or panel-mount antenna with 15' cable 

+ Trimble Mobile GPS software & instructions inc luded 

+ Software gives coordinates, not maps 

+ New, OEM pack, 90-day warranty 

$149.00 
BSMB PCMCIA Hard Disk Drive 
+ Integral Peripherals Model 1882PA 85 MB drive 

+ Add Plug and Play storage to your notebook any time! 

+ New, OEM package (no box), 90-day warranty 

$69.00 
170MB PCMCIA Hard Disk Drive 

+ Integral Peripherals Model 8170E "Viper 170E" drive 

+ Add even more storage to your notebook! 

+ New, OEM package (no box) , 90-day HSC warranty 

$125.00 
Flash RAM Mass Storage Modules 

+ These are not technically PCMCIA devices, but they are 
small modules that will enhance your notebook computer! 

+ SunDisk Solid-state Mass Storage modules behave like 
a hard disk with no moving parts ... nothing to wear out! 

+Non-mechanical storage means high speed, ruggedness! 
+ IDE-intertace (2mm 44-pin·style), instruction sheet 

+ New pulls from custom systems -- DOS formatted 

10.4MB Flashdrive $65.00 
20.9MB Flashdrive $95.00 
41.9MB Flashdrive $175.00 

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 
+ 15W built-in amplifiers, SOW peak, 5.4W RMS 
+ 40 - 20,000 Hz, built-in SAS 3-D stereo 
+ Measure approx. 3.75" x 6.125" x 9.25" tall 
+ AC adaptor, audio cables included 
t On-off switch, 3-D switch, tone & volume controls 
t Attractive off-white finish with grey grille-cloth 

HSC#16670 $29.95 

GNT3000 3-way Bass-Reflex speakers 
t 4" woofer, 2" midrange, 1" piezo tweeter 
t 23W built-in amplifiers, 120W peak, 20W RMS 
+ 20 - 20,000 Hz, similar to GNT3500, but no SRS 3-D 
t Measure approx. 6.25· x 6.5M x 9.75" tall 
t AC adaptor, audio cables included 
t On-off switch, bass, treble & volume controls 
t Attractive off-white finish with grey grille-cloth 

HSC#17085 $39.95 

Electronic 
Supply 

(1-800-442-5833) 
http://www. halted. com 
(408) 732-1573 

~ 
Df'ACSS 

4837 Amber Ln., Sacramento, CA 95841 {916)338-2545 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 

FAX your orders to: 

(408) 732-6428 

II' ~ 

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

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

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

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

+ 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 7" 

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 (lrDA) standard. 

+ Also will emulate a COM port for cable-less hook-ups 

+ Communicates up to 11 SKBps, or up to 1. 152MBps with 

the included TranXit Software . 

+ Operates over distances up to 3 meters (1 Oft.) 

+ Includes Card, transceiver module, driver disk & book 

+ Both stytes new in box, 90-day warranty 

1 
11 

HSC#16483 PCMCIA Version $19.95 
HSC#16813 ISA-Bus Version $19.95 
Or a package deal ... get both for $29.95 

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

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

t Large Nicad pack has 10 D-size Sanyo Cadnica cells. 
t Built-in charger and battery monitoring circuitry 
t Tiny piggy-back PC board is a SCSI interface 
t Case measures 18. x 14• x 7", with several compartments 
t SCSI II to CEN50 SCSI cable, many great parts inside! 
+ 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 Nicad Pack, 12.SVDC, 5AH $17.50 
HSC#17179 SCSI 11 Cable. 1 ft. long $12.50 

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

you need it! (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 SO-tooters! 

HSC#17172 4-0utlet strip wt 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 http://www.halted.com 
+ Site is constantly being revised, please visit often! 

+ Check out the amazing "Gizmo of the Week" feature! 

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

+ Delete footage, rearrange up to 99 scenes automatically! 

+ No expensive computer cards to install! 

+ Requires 386 or higher computer, Sony-type Control-L 
(LANC) source camcorder and a recording VCR with 
intra-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 portotyourcomputer ·- 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 E ~.· ': ~ ,,i~ =~·c;:J ... _ 
~= ' 

HSC:-:::°i'='--:::""' - ·- ':'~::' $29.95 

SCSI Drive Case Deal! 
+ Bargain case for 5.25" drives, brand new! 

+ 7" x 4.5" x 10.5'' overall size 

+ 50-pin SCSI connectors 

+ SCSI ID switch 

HSC# 17130 5.25" SCSI Drive Case 

Full CD-ROM I Sound Card Kit 
+ Diamond Multimedia 12X CD-ROM kit -- Full Bundle! 

+ 12X Mitsumi Internal IDE CD·ROM drive 

+ 32-voice Wave Table sound card, 3D Audio 

+ Installation video, manuals, driver software included 

+ Includes Myst, CorelDraw 4.0, several CD Games 

+ New in colorful retail box, 90-day warranty 

HSC#17198 $99.00 

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 warran(y 

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

HSC#17036 $29.95 

Rugged Mike & Speaker! 
+ Extra-heavy duty hand-held microphone & enclosed 

speaker for extreme environmental use 

+ Made by GE for Ericsson EDACS "Orion~ mobile radios 

+ Easily modifiable for your own use (ham, CB, etc.) 

+ Brand new in box, with custom Ericsson power cable 

HSC#17172 $29.95 

Backup Tape Drive Deal! 
+ Conner Peripherals CTM 420R-F 400MB tape drive 

+ Unit fits in 5.25" drive bay 

+ Uses commonly available DC2120XL tapes 

+ Connects to standard floppy interface 

+ Works directly with Windows 95 Backup utility 

+ Includes new Sony QW5 122F QIC tape ($4.95 value') 

+ New, OEM package, 90-day warranty 

HSC#17161 $29.95 

HSC Catalog on/ine! 
+ 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! 

Terms: Some quantities limited; all items subject to prior sa le. Minimum order: $10.00 plus shipping. Orders under $20.00 subject 
to $~.00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
(no P .0. Boxes) unless otherwise specified, in which case prevailing carrier rateJ2h!S. $5.00 handling tee applies. Prepaid orders that 
don't include shipping charges will be shipped freight COD . There isa $4.75 UPS charge added to shipping charges for COD shipments. 
If you have questions about your order, please ca ll Customer Service at (408~ 732-1854 M-F 9AM to 5PM PST. 
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Building a 
custom digital 
thermometer. 

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. 
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massive 
"hiss "teria 
at the Robot 
Wars competi· 
tion held in 
San Francisco 
last summer. 
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Better Designs - Faster 
With the Personal Design Solution 

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

Personal .&lililo 

Full-featured schematic capture 
and SPICE 3F circuit simulation! 
The world's best selling circuit design software. With 
analog, digital and mixed A/D SPICE simulation , a 
full suite of analyses and over 4000 devices. Imports 
netlists. 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 FEATURES 
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 

OllLL aoo-263-5552 
For a free demo, visit our website 

at http://www.interactiv.com 

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

PGIMlllt-MClaD FEATURES 
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 416-977-5550. 
TRADEMARKS ARE PROPERTY OF TH EIR RE SPECTIVE HOLDERS. OFFER IS IN U.S. DO!IARS AND VALID ONLY 
IN THE UNITED STATES AND CANADA. All ORDERS SUBJECT TO $15 SHIPPING AND HANDllNG CHARGE. 

Fax: 416-977-1818 E-mail :ewb@interactiv.com ~. 
CompuServe: 71333,3435/BBSA16-977-3540 ~ · 

Nuts & Volts Magazine/May 1998 5 



PRODUCT 
HIGHLIGHT 

he name "SGC" is 
well-known and 
respected in marine 
communications, 
amateur radio MARS 
installations, and mili­

tary COMMS. SGC equipment is 
built in the USA at their large cor­
porate office settled among the tall 
trees in Bellevue, WA. 

SGC is also known for auto­
matic antenna couplers. These 
couplers require absolutely no 
data line connection to a transceiv­
er, and they tune up any kind of 
long wire or vertical radiator from 
10 feet to 300 feet, from 1.8 MHz 
through 54 MHz. 

And if it's POWER that you 
may want, SGC also produces a 
solid-state, 500-watt, 1.8 MHz-30 
MHz linear amplifier, along with a 
SOO-watt automatic antenna tuner 
that can take the half a kilowatt. 

2020 

SGC has just introduced a new 
high-frequency SSB transceiver, 
Model SG-2020. This pint-sized 
performer weighs only 4-1 /2 
pounds minus the snap-on, 12-volt 
power pack, and covers from 1.8 
MHz to 30 MHz CW, lower side­
band, and upper sideband frequen­
cies. The ham band version trans­
mits on all amateur radio high-fre­
quency bands, and an export ver-

Dear Nuts & Volts: 
On page 88 of the Jan. '98 

issue, Mr. Carr discusses the 
gain of the preamplifier. He 
gives the formula: Gain = 

(R2/R 1)+1. This is not correct. 
If we assume that the intrin­

sic gain of the opamp is very 
large, then the voltage at the 
input to the opamp will be near 
zero. However, the currents 
into/out of a given node must 
add up to zero, thus, Eout/R2 = 

Ein/R 1, and hence, Gain = 

R2/Rl. 

Dear Nuts & Volts: 

G. Zomber 
Venice, CA 

Your advice on "Refilling 
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sion transmits continuously from 
1.8 MHz to 30 MHz. 

The SG-2020 gets its model 
number name by 20 pre-memo­
rized memo channels, and 20 
watts minimum peak output 
power. The ham version we tested 
was factory pre-memorized on 
each one of the ham bands includ­
ing the WARC bands plus recep­
tion of WWV at 10 MHz and 15 
MHz. The time signals allow hams, 
mariners, or shortwave listeners to 
tune into the WWV ionospheric 
propagation report at 18 minutes 
past the hour, plus GPS and ocean 
weather updates, plus every-sec­
ond time ticks. Also, the inclusion 
of WWV in the memory may allow 
mariners to accurately set the tun­
ing dial within 1 Hz for the recep­
tion of weather facsimile signals. 

The 20 watts listed for power 
output is a conservative rating. On 
our test bench, we could actually 
whistle it up to 40 watts of peak 
envelope power output on the ham 
bands. Power output slightly fell off 
on the IO-meter band, but was still 
well above the 20-watt minimum. 

But don't sneeze at 20-40 
watts of power output when think­
ing that this radio might not per­
form as well as one of those super­
small ham rigs. Most of the new 
ham rigs have the ALC (automatic 
limiting control) set so tight that 
normal speech is around the 30-

Toner Cartridges," pg. 105, Mar. 
'98 issue, is not very good. 

1. It is hardly worth the effort 
to do just one. The inexperi­
enced person is more likely to 
ruin the cartridge through inept 
handling and render it useless 
even for an established recycler. 

2. The toners are not all the 
same. A copier cartridge may 
look like a laser printer car­
tridge, but they are totally differ­
ent. A copier uses visible light. A 
laser printer uses infrared. They 
are not interchangeable. Though 
they may appear identical, 
except for a subtle keyway, the 
OPC imaging cylinders are for­
mulated for the respective light 
source. The toner is also specifi-

cally formulated. 
3. Merely refilling with toner is 

insufficient as other critical parts 
need to be replaced: seals, wiper 
bfade, OPC, etc. An experienced 
recharger does all this and 
makes the cartridge as good as 
new. 

4. Trade in your used, unal­
tered cartridge at your local 
recharger and get one as-good­
as-new at much less than store 
prices. 

Dan 
Sacramento, CA 

Dear Nuts & Volts: 
I am writing in regard to T J 

Byers' answer to Will Byers 
about sources of dual pots in 
the Mar. '98 issue. 

The only dual pot listed in 
All Electronics catalog #697 is a 
SK linear taper. Another good 
source of surplus pots is 
Electronics Goldmine 1-800-44S-
0697 (see their ad on pg. 7 of 
the same issue of Nuts & Volts). 
All Electronics and Electronic 
Goldmine are surplus suppliers, 
and may, or may not, have a 

required value. 
Another Nuts & Volts adver­

tiser, Mouser Electronics 1-800-
992-9943 (see ad on pg. 16 of 
the Mar. '98 issue), stocks new, 
non-surplus, dual pots. Xicon 24 
mm linear taper dual pots are 
stocked in nine resistance val­
ues, including lOK and SOK, at 
less than $2.50 each. Piher dual 
linear taper pots, lOK and lOOK, 
are less than $3.00 each. 

Unfortunately, audio taper 
dual pots, which Mr. Byers 
prefers, are harder to find. The 
only one I am aware of is a 
1 OOK unit from Radio Shack 
(stock number 271-1732, $1.99 
in their 1998 catalog). 

Dear Nuts & Volts: 

Bill Stiles 
Hillsboro, MO 

In the April '98 issue, page 
107, the figure at the bottom 
(answer to Question #2984 by 
Robert V. Miller), I believe diode 
D2 needs to be flipped so the 
anode is on top and the cathode 
on the bottom. Or else it looks 

Continued on page 11 



40 watt level. Sure, you can whistle 
an lCOM, Alinco, and Kenwood up 
to 100 watts, but as they come 
from the factory, typical power out­
put loafs around 30 to 50 watts 
with normal speech. 

The SGC-2020 SSB HF trans­
ceiver is ideal for field day opera­
tion. Output power is adjustable 
from just a few milliwatts up to 20 
watts and more peak envelope 
power. At 20 watts, current con­
sumption is only four amps, and 
down at 1 to 5 watts QRP opera­
tion, current consumption is just 
over one amp. This means you 
could power this unit quite nicely 
off of a small gel battery and a 
solar panel during field day opera­
tion. The LCD display is perfectly 
readable in the bright sunlight, and 
is back-lit for nighttime operation, 
too. You can even turn off the 
back light to conserve power 
requirements . 

If you're into CW, the SG-2020 

ANTENNA 

POWER I SWR 

DETECTOR 

HIGH PASS 
ALTER AND 
PROTECTION 

CIRCUIT 

contains a fully adjustable Iambic 
keyer, menu-adjusted from 5 wpm 
to 60 wpm. A 3.5 mm stereo jack 
is provided for the keyer paddle. 
The tip connects to the dot paddle, 
and the sleeve connects to the 
dash paddle. There is also a 3.5 
mm phone jack for a straight key. 
The key sees +5 volts at a few 
mils. We found that the 2020 is set 
up for full break-in operation, and 
transmits when the key is closed. 
A side tone of 650 Hz is also acti­
vated. 

We liked the idea that the twin­
key jacks were on the front of the 
radio, rather than inconveniently 
placed on the back. 

The 2020 runs on DC, opera­
tional from 10 volts DC to 15 volts 
DC. There was very good synthe­
sizer regulation and, as long as the 
voltage would not fall below 11 
volts, or exceed 15 volts, we could 
not tell any drift of incoming CW 
signals. 

SGC 
HIGH 

BIDIRECTIONAL 
I F A W>UAER 

The World's Smallest Full-Featured HF-SSB Radio 
Write In 219 on Reader Service Card. 

~ -:· 

The SG-2020 is the perfect choice for base, b~ckpacks 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, 
it comes complete with built-in, fully adjustable mode 'B' Iambic keyer, 
VOGAD baseband speech processing and RF clipping. • All this plus 
legendary SGC quality and reliability at an incredibly low price. 

For complete details on the 
SG-2020, see your SGC dealer, !:E:Ei c:::i c=: 
or check out our website. 

1-800-259-7331 
www.sgcworld.com 

P.O. Box 3526 Bellevue, WA 98009 USA 
Phone: (425) 746-6310 Fax: (425) 746-6384 Email: sgc@sgcworld.com 

BIDIRECTIONAL 
I F AMPLIAER 

FILTERS 

LPF 

AF 
AMP 

AGC 
AMPLIFIER 

--------------' BFO 

6 LOW PASS 
FILTERS 

ALC i-----' 

vco 

SYNTHESIZER 

Ml CROPROCESSOR 

DI SPLAY 
AND 

ONTROLS 

GAIN 
CONTROL 
AMPLIFIER 

VOGAD 
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Two unique features of the 
receiver are the capabilities of 
shifting the pass band, as well as 
adjusting the band width. Pass­
band tuning will shift the IF from -
1000 Hz to + 300 Hz in 100-Hz 
steps. This allows you to favor one 
side of a signal or the other to 
escape adjacent frequency interfer­
ence. You can also crank down the 
band width in all modes from a 
pre-set of 2. 7 KHz all the way 
down to 100 Hz in 100-Hz steps. If 
you do a lot of CW work, you'll 
preset the band width around 500 
Hz as we did. 

There is an RF gain control, 
and we normally left this full on. 
The receiver was plenty sensitive, 
but we didn't notice the customary 
amount of background noise on 
the higher bands usually associat­
ed with a built-in pre-amplifier. But 
nonetheless, sensitivity was good. 
There is also a button for noise 
blanker, but our prototype test 
radio may not have had the noise 
blanker module included. Pushing 
the button made absolutely no dif­
ference on any kind of pulse-type 
noise. 

The 2020 also gives you full 
capabilities to operate split. This 
might allow you to listen on one 
frequency for rare DX just below 
the USA band limits, and transmit 

back to that station on USA 
bands. There is also a REV button 
that lets you momentarily listen for 
a clear spot to return the call to 
them within your USA band limits. 

Tuning steps off the big knob 
are about 5 KHz per revolution in 
10-Hz steps. You can go to fast 
tuning by pressing the fast button 
while tuning the main knob, and 
now you are at 120 KHz per revo­
lution. And to change bands quick­
ly, press and hold MEM and turn 
the big knob, and it will cycle 
through the pre-memorized ham 
bands plus WWV. 

I bet this radio becomes a 
popular one with mariners who 
may operate out-of-country. The 
export version of this radio tunes 
continuously on BOTH transmit 
and receive from 1.8 MHz to 30 
MHz. And, with the split capabili­
ties, it could allow you to work the 
high seas Coast Guard and the 
high seas marine operator quite 
nicely. It would work just fine for 
ship-to-ship use on marine bands, 
and the fast switching time 
between transmit and receive 
could allow it to work with some 
of the high-frequency E-Mail 
providers. But there are no auxil­
iary jacks on the back, so you'll 
need to tie in your modem via the 
front microphone jack. Yes, there 

n the last couple of months, we 
have described high-frequency 
antennas for mobile and mobile-

marine applications, using half 
wavelength resonant configurations. 
This could be the simple halfwave 

dipole, cut for a specific 
frequency, or a one­
quarter wavelength 
whip mounted over 
metal that makes up 
the necessary counter­
poise. 

In the past couple 
of issues, we looked at 
the effects of small 
mobile whips and saw 
how easily they mount 
on a vehicle for good 
omnidirectional cover­
age. We also saw that 
the shorter the whip, 
the lower the radiation 
resistance, the less sig­
nal you get out onto 
the airwaves. We also 
looked at the impor­

tance of a good ground plane and 
a good surface ground to enhance 
the performance of the whip on 
high-frequency bands. 

E 

This month, we'll explore a sin­
gle tall whip that can be externally 
resonated to work on any and all 
frequencies from 1.8 MHz up to 52 
MHz. No screwdriver motor needed. 
We will also explore base station 
use of a long-wire antenna that may 
be externally resonated so it looks 

is a provision for an external 
speaker out the rear - but aside 
for the S0-239 antefrna connector, 
and the 13.6-volt DC plug that 
always seem to fall out, that's it for 
the back. 

A very bright light-emitting 
diode S.meter also doubles as a 
power output meter. You can also 
judge by power output on what 
your SWR is doing, too. If you 
transmit full power into a mis­
matched load, you'll notice that 
after your second syllable, power 
will automatically adjust back to 
only one or two light-emitting 
diodes. As soon as you hook up 
the proper antenna for the right 
band you are on, at 20 watts the 
power output LEDs go all the way 
to the right. 

There are also several sub­
menu functions. One we liked -
fast incremental value tuning. 
While pressing CMD and FAST 
simultaneously, we would turn the 
main tuning knob to adjust the 
incremental tuning value by .1, .5, 
1, or 10 KHz. We could then store 
this value into memory by press­
ing MEM. But if you remove power, 
or if the power plug should drop 
out, this setting goes away along 
with pass-band tuning. Uke all 
good HF radios, the SG-2020 has 
all sorts of memory scan options, 

like a perfect load to your all-band, 
high-frequency transceiver between 
1.8 MHz to 52 MHz. 

You are probably thinking 
ANTENNA TUNER. You might be 
right. But, you might be wrong 
because the term "antenna auto­
matic tuner" may not necessarily 

be the right gizmo for the particular 
job that it may need to do. Let's 
explore further. 

The automatic antenna tuner 

including adjustable dwell time, 
pause, audio blanking, frequency 
step, and the like. You can either 
scan by pre-memorized channels, 
or simply look up the band elec­
tronically via the scan control. 

Probably the best part of this 
equipment is the capabilities to 
snap on the accessory 12-volt 
power pack. This could allow you 
to stick this radio in a back-pack, 
and go QRP mountain-topping. 
You might want to drag along a 
flexible solar panel to keep things 
all charged up. A simple little 
dipole, and you're on the air. 

I also see this rig popular 
among mariners who may use this 
rig out-of-country on marine 
bands, and in country on ham 
bands. It's about $200.00 less than 
the Kenwood TS-50 ham set. 

Looks like SGC has another 
industrial-strength, high-frequency 
transceiver to add to a complete 
line-up of ham and marine HF 
high-power sets. With the strap-on 
battery kit, this is indeed a unique 
transceiver for portable field day 
operation. NV 

For more information, 
contact sac, Bellevue, WA; 
425-746-6310, or E-Mail 
sac at sacworld.com. 
Street price $699.00. 

built into the modern high-frequen­
cy amateur transceiver should real­
ly be called an automatic antenna 
TRIMMER. These devices are found 
in your larger amateur radio high­
frequency transceiver that may be 
advertised with a "built-in automatic 
antenna tuner." Gosh, wouldn't this 

work great on that big long wire, 
strung out from· your backyard 
palm tree over to the barn roof, 200 
feet away? Or maybe mount that 



new high-frequency transceiver in 
your vehicle and push the auto­
matic tuner button to resonate that 
big stainless steel whip coming off 
the back bumper that has been 
hanging around since your early 
years on CB. 

Won't work. Here's why. 
BUILT-IN ham radio high-frequen­
cy automatic tuners are designed 
specifically to "touch up" 50-ohm 
resonant antennas that may need 
to be operated slightly off of their 
resonant center frequency. 
slightly. 

The built-in automatic antenna 
tuner into ham high-frequency 
transceivers can generally handle 
an SWR of 3: 1 or less The built-in 
automatic tuner works nicely if you 
have set your 75-meter resonant 
whip to 3950 KHz, but you need to 
check into Bob's CAT net at 3868 
KHz. Although your mobile whip 
or home station dipole may not be 
exactly set for this portion of the 
band, the built-in ATU (automatic 
tuner unit) will click or grind away 
and find the reson~nt point to 
unleash full power output. 

You see, unless you bring a 
perfectly resonant load to your 
antenna port, your transceiver will 
usually cut back on pow!'!r output. 
At 2: 1, power output is reduced to 
about 70 watts on most HF sets. 
At 3: 1, your power output drops 
below 40 watts on most sets. Kick 
in the ATU, and it-fools the trans­
mitter into thinking it's going into a 
perfect load, and power now is 
back at 100 watts plus. Most of 
the power makes it to your slightly 
off-resonant antenna, and a little 
bit of power is soaked up by the 
feedline because your SWR is still 
3: 1 from the output of the antenna 
S0-239 on the back of the rig. 

Now let's try transmitting into 
that eight-foot stainless steel CB 
whip up on the 10-meter band. No . 
problem here - that 11-meter 
whip is just a little off-resonance 
on 10 meters, and the built-in ATU 
should bring the SWR down to a 
flat 1: 1.1. But now let's try it down 
on 20 meters. The SWR will proba­
bly be whacko, but you bought 
this new high-frequency transceiv­
er specifically for its automatic 
antenna tuner built-in capabilities, 
so let's give it a try. 

After about 20 seconds of 
clicking and grinding, your radio 
tuner kicks out. It's doing exactly 
what it was supposed to do - tune 
everything below 3: 1 and reject 
anything above 3: 1 SWR. You go 
·up to 15 meters, and then down to 
40 meters, and the same thing 
happens - your built-in ATU 
grinds and clicks away, only to 
reject that CB whip. 

Occasionally, the ATU may 
see the coax run as somewhat res­
onant, and clicks in. Wowzers, 
your CB whip is getting automati­
cally tuned by your built-in auto­
matic antenna tuner unit. Nope! 
While the tuner is unleashing your 

HF transceiver's 100 watts output, 
that output is running into the 
cable with a dribble getting up into 
the whip, and most of it is coming 
back, and things are beginning to 
heat up. After a few minutes, you 
notice that no one is coming back 
to your CQs, your coax is getting 
warm, the ATU within your trans-· 
ceiver is getting red hot, and 
something may be wrong. 

Built-in automatic antenna 
tuners are meant for 50-ohm reso­
nant antennas that will be operat­
ed slightly out of resonance. While 
occasionally they may tune up on 
an SWR sky high, what they are 
actually tuning is the coax feed­
line, and you won't get much sig­
nal out on the airwaves. 

Manual tuners do a nice job of 
taking almost any kind of antenna 
system and coming up with the 
right amount of inductance and 
capacitance to resonate whatever 
you have onto a 50-ohm match for 
your transceiver. In our classes, I 
regularly manually tune up 
garbage cans, bicycles, shopping 
carts, patio furniture, and anything 
else that has metal in it to act as 
the radiator, against one heck of a 
good copper foil ground coming 
off the back of the antenna tuner 
to a massive metal ground to act 
as the counterpoise. The manual 
tuner may take several minutes of 
adjustment to figure out where the 
exact "sweet spot" is. 

If you've never adjusted a 
manual tuner, I can tell you there 
is an art in how it's done. First, 
peak all the controls for noise, 
then go to transmit, and then wig­
gle the outside capacitors for a dip 
in SWR. On 10 meters, 15 meters, 
and 20 meters, you will have little 
inductance off of the click-click­
click rotary knob, and capacitance 
about mid-scale on both outside 
knobs. 

On 40 meters, 75 meters, and 
160 meters, you will have plenty of 
inductance dialed in, and capaci­
tance will need to be adjusted just 
as precisely as you would open up 
the combination of a safe. And the 
more metal you have out there 
acting as the radiator, the more 
signals you are going to pull in 
with the manual tuner. 

AUTOMATIC ANTENNA 
COUPLERS 

The automatic antenna cou­
pler is mounted far away from the 
transceiver to keep the RF cable 
stone cold to hot SWR currents. 
All of the tuning to a 50-ohm 
match is accomplished out at the 
distant automatic antenna tuner 
installation, and that long length 
of coax running into your ham 
shack or marine SSB installation 
is "cold." Everything goes up in 
the inside, and the outside shield 

is keeping everything 
in. 

Also important is 
the RF safety fact that 
you're not having radio 
frequency energy jump­
ing off of "hot" coax 
right into your face. 
Anytime you tune an 
antenna system down 
at the rig, the coax is 
part of the radiating 
antenna, and this puts 
unwanted power right 
back in the shack. With 
the remote-mounted 
automatic antenna cou­
pler, your shack and 
the entire feedline run 
stay RF cold. 

The remote-mount­
ed automatic antenna 
coupler should go up in 
the attic of a home or 
townhouse. In an apart­
ment, it needs to go up 
on the roof, because 
this is where the actual 
antenna radiation 
begins. Get it away 
from everyone! 

In a vehicle, the 
automatic antenna cou­
pler needs to go as far 
away from the radio 
system as possible, and 
far away from anyone 
sitting or standing in or 
around the vehicle. In a 
motorhome, put it way 
up at the roof line . .Jn a 
conventional vehicle, 
place it back in the 
trunk or side-mounted 
on the exterior of the 
vehicle. 

On a boat, mount it 
way up on the flying 

bridge, or way back aft 
in a locker for a sailboat 

installation. Jn an air­
plane, place it way back 
in the tail. In a field day 

installation, the tuner 
needs to go up at the 
antenna feedpoint as 

far away from the oper­
ator and equipment as 

possible. 
The automatic 

antenna coupler is an 
accessory external 
"box" that sells for 
approximately $500.00: 

• !COM AH2/AT-
130, works with !COM 
radios only 

• Alinco EDX-2, 
works with Alinco 
radios only 

• Kenwood AT-50, works with 
Kenwood radios only 

• Yaesu FC-800, works with 
Yaesu radios only 

• SGC-230, 231 & 235, work 
with all and any HF ham, air, 
marine, and military radio sys­
tems. SG-303 whip recommended 
for ham vehicle installations. 

I 

... 

The SGC automatic antenna 
coupler does not require a data 
line exchange with the host HF 
radio. All it needs.is 12 volts, and 
any kind of RF from 10 watts and 
up from any kind of HF transceiver 
will cause it to tune up. With the 
other manufacturers' automatic 
antenna couplers, they need a 
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radio "handshake" in order to start 
tuning, stop tuning, and in some 
cases, band select. 

And you can't mix specific­
brand tuners, like trying to take an 
ICOM tuner and run it on a 
Kenwood set. Or take a Kenwood 
radio, and run it from an Alinco 
tuner. Won't work. 

But the SGC will work on any 
radio, so it's a favorite of mine. 
There is also the SEA fully auto­
matic marine HF tuner, but this 
equipment is only available from 
authorized marine electronic deal­
ers, so we'll stick with SGC as the 
tuner of choice when it may run 
on several different pieces of 
equipment. 

All automatic tuners feature a 
built-in microprocessor that ana­
lyzes the antenna load, the 
ground, the frequency, and the 
best selection of pi output or 
inverted-L. All tuners must have a 

ground system equal to the quar­
ter wavelength frequency of opera­
tion as a minimum. Generally, the 
greater the ground, the higher the 
radiation resistance, and the more 
current that is developed on the 
antenna radiator. 

All automatic antenna tuners 
from each of these manufacturers 
contam reed relays. No way 
around it. When you're switching 
RF currents from a 100-watt (or 
higher) transceiver, PIN diodes 
cannot handle the task at these 
power and dollar levels. But not to 
worry - the relays have been no 
problem, even in wet marine instal­
lations. 

The job of the relays is to 
select the correct amount of induc­
tors and capacitors to achieve res­
onance on a specific frequency 
with a specific length hunk of ran­
dom wire and the associated 
ground system. 

On the SGC Model 230 anten­
na coupler, the microprocessor is 
designed around the CMOS 
MC 146805E2 CPU which features 
a versatile instruction set and on­
chip timer and RAM. The relays 
are controlled through IC9, an 

10 May 1998/Nuts & Volts Magazine 

MM5480 decoder/driver. During 
operation, data is transferred into 
the CPU under program control 
from the array of sensor/compara­
tors. The program monitors the 
status of the input sensors and, 
starting from a preset condition 
base line, manipulates the RF coils 
and capacitors through a control 
algorithm which results in a cor­
rectly-tuned condition. When the 
tuning algorithm is complete, the 
computer creates a table in non­
volatile memory which correlates 
the status of the various network 
relays with the applied RF frequen-
cy. 

This is memorized in EPROM 
1 C8 and is the basis of the SGC 
learning feature. 

This memory feature is impor­
tant because going to a frequency 
you have operated on before down 
on 75 meters or 160 meters allows 
for the unit to recognize this same 

spot for an almost instant click-in 
of the multiple relays. This memo­
rized relay latching should take 
about 20 milliseconds. If you're 
going to a new spot on the radio 
dial, it may take the automatic 
coupler one or two seconds to 
come up with the right amounts of 
inductance and capacitance for an 
optimum match. 

With the SGC automatic 
antenna coupler, you need to pre­
sent some RF at the frequency 
you plan to operate on for the 
tuner to recognize where you are 
on the radio dial. I first tune my 
radio for a clear frequency, dou­
blecheck that I'm authorized to 
transmit on that frequency, quickly 
give my calls letters, and then say 
the word, "FFFFOOOOUUUUR­
RRR." 

As 1 hold the word, "Four," 
out for a second or two, I watch 
the RF output indicator on whatev­
er radio 1 am using; and when the 
RF output goes to 100 watts, I 
know my SWR is close to 1 : 1. 1 
can verify a low SWR by going to 
the SWR mode on my transceiver 
or, if my transceiver doesn't show 
SWR, simply looking at power out-

put. Modern ham sets all throttle 
back if the SWR is above normal. 

The SGC-230 also has the 
capabilities of turning on a light­
emitting diode indicating correct 
tune. This same tuner can also 
take a tune-lock control assembly 
which commands the tuner to stay 
put, even though you have driven 
up beside a big 18-wheeler and 
your mobile antenna is temporarily 
seeing a different loading charac­
teristic because of all the metal 
around it. 

The SGC-230 tunes as high as 
30 MHz. The SGC-231 goes as 
high as 52 MHz, and the SGC-235 
gives you increased power output 
capabilities. If you plan to operate 
six meters, get the 231. If all you 
plan to operate is worldwide HF up 
to no higher than 29.7 MHz, get 
the SGC-230. If you're going to be 
running 500 watts, better think 
about the SGC-235. 

Putting out a good signal 

depends on what you are tuning 
up. Generally, anything shorter 
than a natural quarter wavelength 
of wire will put you in the minus 
category when compared to a full­
length dipole or full-length one­
quarter wavelength whip off of a 
good counterpoise. The whole idea 
is to approach zero loss when 
compared to a dipole, and this 
means having plenty of wire hung 
on the end of your automatic 
antenna coupler. 

For mobile operation, SGC 
recommends their Model 303 heli­
cal-loaded black fiberglass whip. 
It's several hundred dollars expen­
sive, but it will give you an 
increase of performance than what 
might be achieved with a similar 
length stainless steel CB whip. You 
can hear the difference, but it's not 
going to blow your socks off 
switching from a stainless steel 
whip to the SGC-303 couple hun­
dred dollars whip. 

But the big performance 
increase occurs when you add 
some wire to that whatever length 
mobile whip, and throw 20 or 30 
feet of wire over a nearby palm 
tree when you finally get to where 

you're going. Now you may be 
approaching one-quarter natural 
wavelength, and the tuner really 
does its job well. 

I have found that 40 feet or 
more of any kind of radiating 
material will give you a terrific 
incoming and outgoing signal, just 
as long as you have your automat­
ic tuner well grounded. Remote­
mounted automatic antenna 
tuners really want to see a lot of 
wire on them, so 1 would suggest 
you only consider them in this 
long-wire configuration, rather than 
expecting them to perform mira­
cles on a short CB-type whip. 

In fact, during recent tests, we 
compared automatic antenna cou­
plers with all sorts of eight-foot 
loaded mobile whip antennas, and 
we found that we could actually 
achieve a stronger transmit and 
receive signal strength by going to 
a resonant equal-length mobile 
whip antenna for the band we were 

operating on. No automatic anten­
na coupler reqqired! 

But, of course, when you're 
going down the road and switching 
from 40 meters to 10 meters to 20 
meters to 160 meters to 17 
meters, the automatic antenna 
coupler and its specialized helical­
loaded whip offers the ultimate in 
advantage with an ever-so-slight 
decrease in performance versus a 
whip for each band. 

To date, no one has figured 
out how to get a big powerful sig­
nal on high frequency from a 
scaled-down antenna. So, if you 
have room for a big long wire up 
in the clear, and you plan to oper­
ate on many different frequencies, 
DO consider the remote-mounted, 
fully automatic antenna coupler for 
some terrific results and capabili­
ties of operating anywhere on high 
frequency, including six meters, 
just by saying the magic word 
"FFFFOOOOUUUURRRR" into the 
microphone from any rig. 

Ask for the SGC free automat­
ic antenna tuner fact book by call­
ing 1-800-259-7331. 



Continued from page 6 

almost like a short circuit dur­
ing one-half of the cycle when 
AC is applied. 

David Mehrl 
Lubbock, TX 

Dear Nuts & Volts: 
Regarding Karl Lunt's 

"Amateur Robotics" column on 
hacking the Nintendo Game 
Boy, for those interested in 
playing with video games, we 
have available schematics on 
every video game system (with 
a very few exceptions) to 
come out since day one, some 
25 years ago. We often get 
these to reverse engineer one­
two years before they are even 
released in this country. 

Bomarc Services 
P.O. Box 1113 

Casper, WY 82602 

Dear Nuts & Volts: . 
In the Jan. '98 issue Q & A, 

a reader inquired about strain 
gauges. Although 1 don't know 
too much about the reader's 
application, I believe I can offer 
some additional help. A wonder­
ful source for strain gauge infor­
mation is Omega Engineering ( 1-
800-622-2378) . Ask for their 
Volume #28 handbook/catalog -
IN THE MOST PROFESSIONAL 
MANNER POSSIBLE. While 
Omega products can be a bit on 
the expensive side, Omega's sup­
port and information makes it a 
value for that one-of-a-kind pro­
ject. In other words, get the cata­
log and bone up on strain-gauge 
basics before plunking down 
your hard cash. 

Response: 

John P. Rivera 
Bronx, NY 

The new volum.e is #29, 
and, yes, you have to sound 
very professional when request­
ing it because it's a collection 
of seven hardbound books that 
cost Omega a lot to publish. 
Moreover, they take up a lot of 
shelf space, so be careful of 
what you wish for, you may 
just get it. Fortunately, you can 
find the same information on 
their Web site (http://www 
. omega.com) - including free 
software demos! Omega sells a 
wide selection of sensor 
devices ranging from tempera­
ture to pressure to environmen­
tal. Check it out. 

TJ Byers 
Q &A Editor 

Dear Nuts & Volts: 
Regarding Mr. Chun's Door­

bell Light project ~ although 
many LEDs are rated at 5V Yr 
(reverse voltage), they will 
operate at far above those rat­
ings with no problems. 

An HP rectangular green 

LED will take 12 VDC ( 100% 
duty cycle) reverse voltage at 
infinite current (across a car 
battery) forever, and shows 
only two microamps of l~ak­
age, indicating that it is not 
reverse conducting even at 250 
times the rated reverse voltage 
rating. 

Modern LEDs are very 
robust in construction and con­
servatively rated. 

Thank you for publishing 
articles that are practical - all 
too often we are caught up in 
the technical and theoretical 
aspects of an idea and never 
get around to implementing 
them. 

Mr Chun's articles have 
been very entertaining and 
informative. Keep up the great 
work. 

Sandy Thorpe 

Response: 
I'm glad to see there is so 

much interest in the doorbell 
project. 

I "stress test" all of the 
projects I write about. As of 
4/9/98, my doorbell light 
has been running for over 
5,000 hours without any sign 
of trouble. 

A diode in series with an 
alternating current is a sin­
gle- wave rectifier and only 
rectifies in the positive half 
cycle, hence the assumption 
of a 50% duty cycle. Because 
it only conducts when the 
voltage reaches at least the 
forward conduction of about 
two volts, the power dissipa­
tion in the device will be less 
than 50% of the fullwave 
power source. 

Although it is true that 

Are you interested in Microprocessors & Embedded 
Control Systems? If 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 
controlling their actions. The Primer Trainer is 
the 1001 lhat can not only teach you how lhese 
devices operale but give you the opportunity , 
to program these types of systems yourself. 
Examples & exercises in the Self Instruction 
manual taJce you from writing simple programs 10 

controlling motors. Stan out in Machine language, 

EPROM+ 
A DEVICE PROGRAMMER 

FOR BENCH AND FIELD 
FIRST GENERATION EPROMS (H PIN) 2708, TMS27 I 6' , 1702' 
SECOND GENERA T/ON EPROMS (24,28.ll PIN) 2516,32,64,68764/66 
2716,32,64, 128,256,512,513 ,011 ,010. 101 . 1001 .020,2001 ,040,400 1.080,8001 
(40,42 PIN*) 27C210, 1024,220,2048,240,4002,4096,27C400,800, 27Cl60 (16MEG) , ...... 
EEPROMS!NVRAMS (18-12 PIN) X22I0/12.2804, 16, 17,64,65,256,512,010,ER5901 , I 2XXX 
FIASH EPROMS (28,J2 PIN) f28F) f29C) f29EEI f29FI 256,257,512,00IBX,010, 101 ,020,040 
SERJAL EEPROMS'(8 PIN INCLUDES C,CS,LC,E) 12401102,04,08, 16.21 ,32,44,64,65,256 125010)020,040,080. 160,320,640, 128 
f59Cll p 3,22 18572182,92 19306)13.14,46,56.66,86 195010) 020,040,080 13SCl02) 104, 108 (14 PIN) ERl400, MS3657 
BIPOLAR PROMS'(J6 THROUGH 24 PIN) 82SXXX AND 74SXXX FAMILIES FPGA CONFIGURATORS 117C65) 128,256 
PIC MICROS· 112cxxx1 fl6CS4155,56,57,58,55X f16C6tf 62,63,64.65,62X fl6C7tl 73.74.71X ft6C84f f16FIXI ft4000f 
MICROCONTROLLERS' (8 811) f87411.42,48,49 (875tf C51,5X,C5XX f87C7SXI f89C511 52,55 f89Ct05ll 2051 
MOTOROLA MICROS' f68705P3) U3,R3 168HC70SCll C9,J2,P9 (68HC711E'I DJ 
• RF.QUlRES SNAP-lN ADAPTER {DlAGRAMS lNCLUDED OR PURCHASE ASSEMBLED AND lESTID) $ 2 8 9 
0 READ, PROGRAM, COPY, COMPARE, DISK ALE LOAD & SAVE <PLUS MOREii 
0 FUU SCREEN BUFFER EDITOR WITH 25 COllllAllDS PLUS BYTE & WORD llOOES 
0 READS llllTEl HEX/EXTBIDED IEX, MOTOROLA $-RECORD AllD Bl'IARY FILES 
0 SOFTWARE RUNS UNDER DOS, -DOWS 3.1 OR 9S Ofl Alf'f SPEED llAOlllllE 
0 PARALLEL ,._TER CAlll£ AllD POWER PACK STDRE llllSIDE UlllT 19"X6"X3"l 
0 1 YEAR WARRAllTY 0 30 DAY llONEY BACK GUARANTEE SS.00 SHIPPING c SS.00 C.0.D. 
COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOfTWAJIE VISA • MASTERCARD • AMEX 
PRINTER PORT CABLE, POWER PACIC AND PRINTED MANUAL 

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

website - www.arlabs.com email - arlabs@worldnet.att.net MADE IN THE U.S.A. 

most LEDs have a Vr (reverse 
voltage rating) of about five 
volts, and running it at 7 
VAC RMS exceeds this, the 
LED will 
not be destroyed by it. It will 
only conduct in this reverse 
direction for a part of the 
negative cycle. 

This reverse conduction is 
not linear; it has a very sharp 
knee somewhere between 
100% and higher of the 
reverse voltage rating for the 
device. 

_ In the worst case, the 
device will conduct equally 
in the reverse direction, dou­
bling the power draw. In the 
Q & A (page 28 April '98) 
calculation, this would yield 
a total power draw of .168 
watts, or about a 30% over­
load on a 1/8-watt resistor. If 

for some reason the experi­
menter were to get ahold of a 
bad LED, it would burn out 
immediately on power up. 
One that runs at all will 
probably run nearly forever. 

. If the reader would like to 
have total assurance of forev­
er operation, they can 
always wire two LEDs in 
series which will guarantee 
that they will not 
exceed the Vr for any individ­
ual device. 

Small rectangular green 
LEDs available from parts 
distributors in this publica­
tion will fitjust fine. 

Glad to see people are 
looking at the projects. But 
one will never know for sure 
until they pick up a soldering 
iron and give it a try! 

Kenton Chun 

PIC' n Books 
LEARN ABOUT PIC16/17 MICROCONTROLLERS 

EASY PIC'n 
Beginner 

• Programmllg teclVllques 
lnslruc:tlon set 
Addressilg modes 

PI C' n Up 'the Pace 
Intermediate 

• serial communication 
PIC16 to pei1lt1eral chips 
PIC16 to PIC16 

• Serial EEPROMS 
• LCD Interface 

then move on to Assembler, & then continue on with optional C, Basic, or Fonh Compilers . 
So don't be )eft behind· this is infoonatjon you need to !cnow' 

Bit manipulation 
subroutines 
Sequencing 
Lookup tables 
Interrupts 

• Seaming keypads 
• D/A conversion 

• Measuring Temperature 
• Using a Photocell to Detect Light Levels 
• Making a Waveform Generator 
• • Constructing a Capacitance Meter 
• Motor Speed Control Using Back EMF 

Examples 
Include: • 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 inkitfonn. The PRIMER Assembled & Tesled is $t69.9S. This Irainer 
can be used siand alone via the keypad and display or connecled ID a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of bauery backed RAM, & 
Assemblcrfferminal sofiware. Please add $5.00forshipping within the U.S. Picture shown with upgrade 
option and optional heavy-Oul)I keypad ($29.95) inslalled. Satisfaction guaranleed. 

CrilAi:. inc. 
11 EMAC WAY, CARBONDALE, IL 62901 
618-5294525 Fax 457-0110 BBS 52S.5708 
World Wide Web: h ://www.emaclnc.com 

Write In 28 on Reader Service Card. 

1985-1998 

OVER 

12 
YEARS 

OF SERVICE 

• Sensors - analog volage 
• Using a text edilor - ~ 

souicecode • AID conversion 
• Using an asserrt>ler • Math routi'les 
• Timing and counting • Dedmal lnlerface 
• Interfacing - VO conversion • PIC16F84 EEPROM data 

memoiy • Lotsolex~ 
$29.95 • LolS of clrruls and code 

$34.95 

+ $4 s/h in us for one book. $5 both books 
VISI\, MC, ANEY.. MO, Checl< 

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

P.O. Bax 501, Kelseyvile, CA 95451 
Voice (707) 279-8881 FAX (707) 279-8883 

http://www.sq-1 .com 
E-Mail sqoneO pecific.net 
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TO 100MHz 
TEK 7 A22 1 MHz High CMRR Differential Amplifier ............ ..... ..... 1300.00 
TEK 7B53A 100 MHz Dual Time Base ..................... .... ............ ... .. 175.00 
TEK SC502 15 MHz Dual Trace ........ ...... .................................. ..... 375.00 

Oscilloscope, TM500 series 

ABOVE 100 MHz 
TEK 7104 1 GHz Oscilloscope, with .......... .. ... .. ....... ................... $4,500.00 

7A29, 7A29-04, 7B10, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ....... ......... ... .. $600.00 
TEK 7844 400 MHz Dual Beam .................................................. $1,000.00 

Oscilloscope with 7A24,7A26,7B80,7B85 
TEK 7904A 500 MHz System, ... ............... .................................. $1,250.00 

with 7 A24, 7 A26, 7B80, 7B85 
TEK 7A13 105 MHz Differential Comparator ................................ . m5.00 
TEK 7A19 600 MHz Single Trace Amplifier ... .......... .... .. .. ............... 150.00 
TEK 7 A24 400 MHz Dual Trace Amplttier ..... .. ........ ....................... 300.00 
TEK 7 A26 200 MHz Dual Trace Amplttier ..... ................................. 175.00 
TEK 7B15 1 GHz Delaying Time Base .......................................... 0.00 
TEK 7B80 400 MHz Delayed nme Base ...... ...... ... .. ......... .. ........... 1175.00 
TEK 7885 400 MHz Delta Delaying Time Base ................. ..... ..... .. 175.00 
TEK 7B92A 500 MHz Dual Time Base ..... ..................................... 275.00 

STORAGE 
TEK 7633100 MHz Storage Oscilloscope frame ............... .. ......... $600.00 
TEK 7633 100 MHz Storage ..... ........ ............................................. $900.00 

Oscilloscope with (2) 7 A26, (1) 7B92A 
PROBES 
HP 1122A Probe Power Supply .... ..................... ............................ 1200.00 
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 1 OX 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.01/TM5006 Programmable .................... ........ . $6,000.00 

Oscilloscope Calibrator, with power module 
TEK SG503 Level Generator, ... .. .......................................... ......... $600.00 

250 kHz-250 MHz, TM500 series 

FUNCTION 
HP 3310A 5 MHz Function Generator ... .... ...... ................ .... ...... .. .. $250.00 
HP 331 OB 5 MHz Function Generator, ............. ......... ...... .... ... .... ... $325.00 

monocycle & var.phase trigger 
HP 3312A 13 MHz Function Generator ................. .... .. ......... .. ...... . $750.00 
TEK DD501 Digital Delay & Burst Gen., ... ....... ........ .... .. .... ........ .. .. $275.00 

for function & pulse gen's 
TEK FG501 1 MHz Function Generator, TM500 series ..... ............ 1225.00 
TEK FG503 3 MHz Function Generator, TMSOO series ........ ....... .. 250.00 
TEK RG501 Ramp Generator, TM500 series .............. ............. ..... 225.00 

PULSE 
BERKELEY NUCLEONICS 7085B Digital ... ... .... ... ............... ....... .. $900.00 

Delay Generator, 0-100 ms, 1 nS res.,5 Hz-5 MHz 
HP 214B-001 10 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/91A/92A/93A 1 GHz Single .......................................... $950.00 

Channel Pulse Generator 
TEK PG502 250 MHz Pulse Generator, ....... ..... ... .. ..... .... .............. $600.00 

Tr<1 nS, TM500 series 
TEK PG505 100 kHz Pulse Generator, ........ .. ....... ........................ $275.00 

80 V peak, TM500 series 

PROGRAMMABLE 
HP 3325A 21 MHz Synthesized ........ .. ............. .......... ... .... ... ...... $1,650.00 

Function Generator, HPIB 
HP 8161A-020 100 MHz Programmable ........................ ... ... .... ... $3,500.00 

Pulse Generator, dual channel opt 
HP B165A-002,003 Prog. Signal Source, ...... .. .. ......... ......... .. ...... $2,000.00 

1 mHz-50 MHz, log sweep, rear out 
TEK AWG5102 Arb.Waveform Gen., ..................... ..................... $1,400.00 

20 MS/s, 12 bits,50ppm synthesis <1 MHz 
TEK AWG5105-opt.02 Arbitrary Waveform .................. ............... $1,900.00 

Generator, dual channel option 
WAVETEK 288 20 MHz Synthesized .......................................... $1,000.00 

Function Generator, GPIB 

VOLTMETERS 
HIPOTRONICS KVM200D 3-1/2 dign ...... ................. ........ ........ .. $1,000.00 

DVM I HV Divider, 0-200 kV, 2000:1 division . 
HP 3456A 6-1/2 Di!!itVoltmeter ..... .......... ............................... .. .. ... 1750.00 
HP 3468A 5-1/2 digit Multimeter..... ................. .............................. 300.00 
HP 3478A 5-1/2 digit Multimeter, HPIB ..... .. ....... .......... ... .......... ..... 700.00 
KEITHLEY 181 6-1/2 digtt Nanovoltmeter, ................. .. ..... ... ....... $1,000.00 

10 nV sensttivity, GPIB 
SOLARTRON 7081 8-1/2 digit Voltmeter ..... ............................... $3..?900.00 
TEK DM501A 4-112 digtt Multimeter, ... ................................ .. .. .. ..... ~225.00 

TM500 series plug-in 

CALIBRATION 
FLUKE 51 OOB-03,05 Calibrator, .................... .. .......... ...... .. ..... .... $4,500.00 

wideband AC & GPIB options · 
FLUKE 510A AC Reference Standard, ..... .. ... .. .. ....... ... .... ... ..... ...... $450.00 

10VRMS,0-10mA 
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WE BUY AND SELL 
Inquiries 303-438-9662 • Fax 303-438-9685 

Orders only 800-538-1493 

530 Compton St., Unit #C, Broomfield, Colorado 80020 

FLUKE 51 SA Portable Calibrator, ....... ......... ......................... .. .. .. $1,000.00 
DC/AC/Ohms, line & battery power 

FLUKE 5220A Transconductance ............................................... $3,000.00 
Amplttier, DC-5 kHz, 0-20 A 

FLUKE 720A 7-decade Kelvin-Varley Voltage Divider ....... ......... $1.z250.00 
FLUKE 731B DC Reference Standard ..... ..... .. ... .... ... ............ ......... ~400.00 
FLUKE 732A DC Voltage Standard ............................................ $2.zOOO.OO 
FLUKE A55·senes AC Thermal Converters ...................... ....... ..... ~300.00 
HOLT 11 AC Thermal Converter ...... .. ..... ..... ... .... ... ........... ........ .. $3,000.00 

Set, 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 Power ......... .......... ........ ...... .. ... .. $850.00 

Supply, 50V 0.8A / 1 OOV 0.4A 
KEITHLEY 230 Programmable DC Voltage Source .................... $1,250.00 

CURRENT METERS & SOURCES 
HP 4140B Picoammeter I DC Voltage Source ..................... ....... $4

1
000.00 

HP 6177C DC Current Source, to 50V, 500mA ............. .. ......... ..... 500.00 
HP 6181 C DC Current Source, to 100 V, 250 mA ........ ...... ........... . 500.00 
HP 6186C DC Current Source, to 300V, 100mA ........................... 750.00 
KEITHLEY 225 Current Source, ........ ....... .. ..................... .............. 500.00 

0.1 uA-100mA; 10-100 V compliance 
KEITHLEY 227 Current Source, ........... ... ..... ......... ........... .... ......... $800.00 

1 uA-1 A, 0-50 V compliance 
KEITHLEY 228 Programmable Voltage/Current Source ........ ... .. $2m5oo.oo 
KEITHLEY 261 Picoampere Source ................ ..... ......................... 375.00 
KEITHLEY 614 Electrometer ........... ......... ..................... .. .............. 0.00 

~~~~~~6~~o~~~lcioc·c~~;;~i· i';;;;b;; ·sv5i6;;; ·: : :::::: t~·ggg:gg 
TEK CT·S -opt.OS 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 .. ............... ....... ... ................. $950.00 

Current Shunt, 20 mA-100 A, DC-10 kHz 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ....... ......... $550.00 
BOONTON 72B 1 MHz Capacitance Meter ........................... ...... .. $600.00 
ESI 2160 LCR Bridge, 20 Hz-150 kHz, GPIB .... ........ ................. $2,000.00 
HP 4262A-101 3-1 /2 digtt LCR Meter, ........................................ $2,250.00 

120 Hz/ 1 kHz/ 10 kHz test, HPIB 
HP 4275A-001 5-1/2 dign LCR Meter, .............. .......................... $6,000.00 

10 kHz-10 MHz, 0-35 Vint. bias 

STANDARDS 
E.S.I. DB62·11K 6-Decade Resistor, .. .......... ................................. $300.00 

0-11 ,111.10 Ohms, O.Q1 Ohm res. 
E.S.I. SR1010 Resistance Transfer ..... ... .. ............ ....................... ... $700.00 

Standards, 1 Ohm-100 K/step 
E.S.I. SR1050-1 OM 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 ........ ..... .......... ....... ................ $900.00 

Resistors, 1 Ohm - 1 o Megohms 
GR 1404-A 1000 pF Reference Standard Capacitor ....... ...... ...... .. $700.00 
GR 1406 Standard Air Capacitors, .................. ............ ...... ...... ...... $375.00 

GR900 connector, 0.1 % acc. 
GR 1409-F + l + T + Y Standard .... .......... ............ ................. ...... .. $600.00 

Capacttor Set; 0.001 , 0.01 , 0.1, and 1.0 uF 
GR 1412-BC Decade Capacitor, 50 pF - 1.11115 uF .................... $350.00 
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 O.hm resolution 
GR 1433-N 5-Decade Resistor, ......................... ..................... ....... $400.00 

0-11, 111 Ohms, 0.1 Ohm resolution 
GR 1433-U 4-Decade Resistor, ..................................................... $350.00 

0-111 .0 Ohms, O.D1 Ohm resolution 
GR 1433-X 6-Decade Resistor, to ............... .. .............................. .. $450.00 

111,111 .00hms, 0.1 Ohm res. 
GR 1482-series Standard Inductors ...... ........................................ $275.00 
VALHALLA 2724A Programmable ......... ............... .... .................. $1,675.00 

Resistance Standard, 0-11 Gigaohms, GPIB 

HI & LO RESISTANCE 
GR 1666 DC Resistance Bridge, .................... ..... ......... ..... ....... ..... $600.00 

1 Micro-Ohm - 100 Kilohms 
HP 4328A Milliohmeter ........ ....... .. ...... ..... .... .. ........ ............... ...... $1,300.00 
HP 4329A High Resistance Meter ..... ......... ... .... .. .... ...... ........... .. $1,200.00 

CURVE TRACERS 
TEK 57701/177 Storage Curve Tracer, ................................ ...... $2,250.00 

with standard test fixture 
TEK 577021177 Curve Tracer, ............................................. ....... $1,850.00 

with standard test fixture 

T.D.R. 
TEK 1503-opt.04 Time Domain Reflectometer, .......... ................ $1 ,400.00 

0-50,000 feet.chart recorder 

SINGLE OUTPUT 
HP 6200B Dual Range Supply, ...................... ................. ........ ....... $200.00 

0-20 V 0-1.5 A/ 0-40 V 0-750 mA CVCC 

~~ ~g;,~ ~: ~~~.~ .. ~~~~~ .. ~~~.5.~~~1~ .:: : :: :: : : :: :: :::::::::::::: t~~:88 
0-60 V 0.5 A I 0-30 V 1 A CV/Cl Supply 

HP 6207B 0-160 V 0-200 mA CV/CC Power Supply ........ ....... ...... $300.00 
HP 6260B-027 0-10 V 0-100 A CV/CC ............. ..... ........ .. ..... ..... .... $675.00 

Power Supply; 208 VAC line 

Write In 29 on Reader Service Card. 

HP 6261 B-027 0-20 V 0-50 A CV/CC ............. .. .. ........ .... .... ..... ...... $675.00 
Power Supply; 208 VAC line 

HP 6263B 0-20 V 0-10 A CV/CC Power Supply ..... ... .... ......... ... ... . 1400.00 
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 62698-028 0-40 V 0-50 A CV/CC ..... ....................................... 950.00 

Power Supply; 230 VAC line 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply ........... ...... .. ...... .. .. 1175.00 
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 8 A CV/CL Power Supply ... ......... ............ .. 125.00 

~~~C~~+~~~i,~ g:1~: .~~:~ .~ .. ~~/~? .. ~~.5.~'.'." 1~ .: : ::: ~:gg 
0-10 A CV/CC 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 

~6~i~:~~ ?{G~~t~;Bv .~~.~. ~~/~~ .. ~'.'.':"'.'.~ .. 5.~'.'."'.~ .. ::::::::::::::: t~~g:gg 
0-20 V 0-25 A CV/CC Power Supply 

SORENSON OCR 300-1 .5B .................. .. ... .... ......................... ...... $600.00 
0-300 V 0-1 .5 A CV/CC Power Supply 

SORENSON OCR 600-0.75B 0-600 V ... .... ..... ......... ... ........ ... ....... $600.00 
0-750 mA CV/CC Power Supply 

SORENSON SRL .......... .. ............... .......... .. ................................... $400.00 
20-12 0-20 V 0-12 A CV/CC Power Supply 

~~~~~;g~1S~~~:u~:.~.~~ .. ~.?.~'~~ . :.'.'.~r .~.~~.I~.: : : :: : : : : : 1~g:gg 
0-20 V, 2 mV res., 400 mA, TM500 series 

MULTIPLE OUTPUT 

HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply ............... ....... 600.00 
HP 6237B Triple Output Supply, +/- 0-20 V 0.5 A, 0-18 V 1 A ........ 550.00 

HP 6227B Dual 0-25 V 0-2 A CV/CC Power Supply ................. ..... 1600.00 

HP 6253A Dual Output 0-20 V 0-3 A CV/CC Power Supply ...... .... 550.00 
TEK PS501 O Programmable Triple .... ... ... .. ... .. ................ ...... .. ... .... 750.00 

Power Supply, TM5000 series 
TEK PS503A Dual Power Supply, TM500 series ............. ............•. $200.00 

MISCELLANEOUS 
ACME PS2L-500 Programmable load, ........ ............ .... ................. $400.00 

0-75 V I 0-75 A I 500 Watts max. . 
HP 59501 B HPIB Isolated DAC/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 I 0-360 A I 3000 Watts max. 

UNIVERSAL COUNTERS 
FLUKE 191 OA-02,03 125 MHz/ 500 nS ..... ... ....... .. .. ........... ....... .. .. $175.00 

Universal Counter, TCXO reference 
HP 5315A 100 MHz/100 nS Universal Counter ...... ....................... $450.00 
HP 531 SA-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 5316B 100 MHz/ 100 nS Universal Counter, HPIB ............... $1.zOOO.OO 
HP 5334A 100 MHz Universal Counter, HPIB ... .. ..... ..... ........... ... .. ~850.00 
HP 5334A-010,030,050 100 MHz Univ.Counter; ... ......... ... ....... .. $1,000.00 

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.z200.00 
RACAL-DANA 1992-04 100 MHz/1 nS Univ ...... .. ........ ........ .......... ~750.00 

Counter, 1.3 GHz C-channel, OCXO 
TEK DC5004 Programmable ............. .......... ........................ .......... $250.00 

100 MHz/100nS Counter/Timer, TM5000 series 
TEK DC5009 Programmable 135 MHz Univ ................ : ............. .... $500.00 

Counter/Timer, TM5000 series 
TEK DC5010 350 MHz/ 3.125 nS ..... ....... .......... .. ...... .... ..... .. ... .. $1,200.00 

Universal Counter, TM5000 series 
TEK DC503A 125 MHz/ 100 nS Universal ... ....... ...................... ... .. $275.00 

Counter, TMSOO series 

FREQUENCY COUNTERS 
EIP 575 18 GHz Source locking Counter, GPIB .......... .............. $3,250.00 
EIP 578-opt.02,05 26.5 GHz Source ... .... ..... ... .. .. ...... ....... ... ....... $5,000.00 

locking Counter; power meas., OCXO 
HP 5340A 18 GHz Frequency Counter ...... ................ ................. 11,200.00 
HP 5342A 18 GHz Frequency Counter .......... ... ............ .............. 2,400.00 
HP 5342A-00118 GHz Frequency ... ..................... ..... ....... ......... 2,500.00 

Counter, OCXO reference 
HP 5342A-003 18 GHz Freq.Counter, ........ .... ......... .......... ......... $2,400.00 

+22 dBm,-20 dBm dynamic range 
HP 5342A-01 ,04,05 24 GHz Frequency ... ... .. .......... .... ..... .......... $3,250.00 

Counter, OCXO, DAC 
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, .......... ..... ..................... ..................... $1,500.00 

0.1/ 1.0/ 5.0 MHz, battery power 
HP 5087A-opt.033 Distribution Amplifier; ..................... ... .... ....... $1,750.00 

12 outputs at 1 O MHz 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, ... ..... .... .. .... ............ ............. .. .. $1,500.00 

50 Hz-32.5 MHz, 50 & 75 ohms 
TEK 7l5/l31R7603 Spectrum Analyzer, ...... ...... ......................... $1,500.00 

20 Hz-5 MHz, 10 Hz min. res.,w/frame 

DISTORTION ANALYZERS 
HP 333A Distortion Analyzer, 1 o Hz-600 kHz ............................... $450.00 
HP 339A Distortion Analyzer, built-in low distortion osc . ............ $1,500.00 
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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 204D Oscillator, 5 Hz-1.2 MHz, ....... ................... ....... .............. $200.00 

5 VRMS, 80 dB step attenuator 
HP 209A Sine/Square Wave ... ............... ................... ....... .............. $225.00 

Generator, 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-1MHz,600.ohms unbal. . 
HP 461 A AmplHier, 20/40 dB, .................. ...................................... $125.00 

1 kHz-150 MHz, 0.5 V/50 Ohms 
KROHN-HITE 3103 High/Low Pass Filter, ..................................... $500.00 

10 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, 6112/18124 dB/oct. 
ROCKLAND 852 Dual Highpass/ ................................................ $1,000.00 

Lowpass Filter, 0.1 Hz-111 kHz 
TEK AF501 Tunable Bandpass Filter I ..... .......... .... ... ... .... .. ... ......... $300.00 

Amplifier, 3 Hz-35 kHz 
TEK AM502 Differential AmplHier, ....................... ... ... ... .......... ........ $475.00 

0.1 Hz-1 MHz, TM500 series 

SPECTRUM ANALYZERS 
HP 11517A/18A/19A/20A Mixer Set, ... .............. .. ............ .... .......... $600.00 

12.4-40.0 GHz, for HP 8555A/8569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ... ..... ....... ....... 11, 100.00 
HP 119700 WR22 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 8565A-100 Spectrum Analyzer, ..... ....................................... $4,500.00 

10 MHz-22 GHz, 100 Hz min. res. 
HP 8566B Spectrum An., 100 Hz-22 GHz, .............................. $37,500.00 
HP calibration certHicate 
HP 8569B Spectrum Analyzer, 10 MHz-22 GHz, ........ ............... $8,500.00 

100 Hz min.res.bw. 
TEK 119-0098-00 WR42 Single Ended Mixer, ... ................. ......... .. $200.00 

18.0-26.5 GHz, for Tek 491 
TEK 119-0099-00 WR28 Single Ended Mixer, ............................... $200.00 

26.5-40 GHz, for Tek 491 
TEK 492-1,2,3 Spectrum Analyzer, ... .. ....... .. ......................... ..... $6,500.00 

50 kHz-21 GHz, 100 Hz min. res. 
TEK TR503 Tracking Generator, ................................................. $1,375.00 

0.1-1800 MHz, for 49214/516 
TEK WM490A WR28 Harmonic Mixer, 26.5-40 GHz ... .................. 1850.00 
TEK WM490K WR42 Harmonic Mixer, 18.0-26.5 GHz ....... .. ... .. .... 850.00 
TEK WM490U WR19 Harmonic Mixer, 40-60 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/I) ........ .... .................. $325.00 

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 605110-18 Synthesized Source, ..... ................... $3,000.00 

10-18 GHz, 1 kHz res., GPIB 
GIGATRONICS 60512-8 Synthesized .......... .. ............... .............. $3,000.00 

Signal Gen., 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 875150 Levelled Multiplier, ...................... ........... $3,500.00 

x4, 50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875186 Levelled Multiplier, ................................. $5,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 910/12-18,optS,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 DOV Frequency Mult., ... .... ... .. ... .... .... ... ......... ................... $4,250.00 

10-15 GHz in/ 50-75 GHz out >O dBm 
HP 8640B-001,002 Signal Gen. , 0.5:1024 MHz, .. ...... .. ..... .... ..... $2,200.00 

AM, FM, var. audio osc. 
HP 8654A Signal Generator, 10-520 MHz, ................ ...... .............. $550.00 

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, .................................... $3,750.00 

1-2600 MHz, AM, FM 

SWEEP GENERATORS 
HP 8350B/83592C-004 Sweep Oscillator, ........ ...... ........ ... .. .... $18,500.00 

10 MHz-20 GHz, +10 dBm levelled 
HP 8600A Digital Marker, for HP 8601A .............. ... ..... .................. $400.00 
HP 8601A Generator/Sweeper, ...... .. ............ .... ........ .. ..... .. ... ......... $400.00 

0.1-110 MHz, +20 dBm levelled 
HP 8620C Sweep Oscillator Frame .... ........ ... ................................ $550.00 
HP 8620C-011 Sweep Oscillator .... .. .... .. ....... .............. .................. $675.00 

Frame, HPIB programmable 
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, 1.8-4.2 GHz, + 1 O dBm unlevelled ............ $675.00 
HP 86235A-001 ,002 RF Plug-in, .......... ... ..... .... .......................... $1,000.00 

1.7-4.3GHz,+14 dBm levelled, 70 dB atten. 
HP 86240C RF Plug-in, 3.S-8.6 GHz, +16 dBm levelled ............ $1,000.00 

HP 86241A-001 RF Plug-in, ........ .. .. ... .. ..... ................... ................. $500.00 
3.2-6.5 GHz, +8 dBm levelled 

HP 86242D-004,008 RF Plug-In, ............... .................................... $500.00 
5.9-9.0 GHz, +10 dBm levelled 

HP 86245A RF Plug-in, 5.9-12.4 GHz, ..... ............. ....... ..... ......... $1,100.00 
+ 16 dBm levelled 

HP 86250D RF Plug-in, 8.0-12.4 GHz, ................... ..... .. ................ $675.00 
+ 1 O dBm levelled 

HP 86260A RF Plug-in, 12.0-18.0 GHz, ... ............................... .. .... $800.00 
+ 1 O dBm unlevelled 

HP 86260A·H04 RF Plug-in, 10.0-15.0 GHz, ............. .. ... .. .. ... .. ..... $800.00 
+ 1 O dBm unlevelled 

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. 
WlLTRON 6617A-40 Sweep Generator, .. ................................... $3,000.00 

10 MHz-8 GHz, +16 dBm levelled 

POWER METERS 
ANRITSU MP-81 B/ML·83A Power Meter, 7 ......... ....................... $2,500.00 

5·110 GHz (WR10) , ·20 to +20 dBm 
BOONTON 4200-01A,031&·4A x2 Dual ..... ...... ........................... $1 ,500.00 

Channel 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 Meter, ........ .............. .... ... .... $500.00 

with 1 MHz-18 GHz sensor 
GENERAL MICROWAVE 47614240A Power .............. ............ ... .... $300.00 

Meter & Sensor, 0.01-18 GHz, ·35 to + 10 dBm 
HP 435A/8481 A Power Meter, ...................... ...... .... ....................... $900.00 

10 MHz-18 GHz, ·30 to +20 dBm 
HP435A/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 
RACAL 9303 TRMS Level Meter, 10 kHz-2 GHz, .......................... $875.00 

-77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
BOONTON 82AD-opt.01 A Modulation Meter, ..... ........ ................. .. $900.00 

AM, FM, 10-1200 MHz, GPIB 
HP 346B-001 Noise Source, 10 MHz-18 GHz, ... .. ..... .. .. .. ..... .. ... .. .. $900.00 

15 dB ENR, N(m) output 
HP 465A Amplifier, 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 8901 B-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 Amplifier, ........... .......... ............... $1,500.00 

2.0-4.0 GHz, 10 Watts output 
HUGHES 1177H02FOOO TWT Amplifier, ........ ................... .. ...... . $1,500.00 

I 

4.0-8.0 GHz, 1 o Watts output 
HUGHES 1277H02FOOO TWT 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 
MICROWAVE SEMI.CORP. MC5112 Noise ..... ............ .................. $275.00 

Source, 25.5 dB ENR, 1.0-12.4 GHz, N{m), +28VDC 
ROHDE & SCHWARTZ ESH2 ................ .............. ...... .... ... ......... $6,000.00 

Test Receiver, 9 kHz-30 MHz 

AMERICAN NUCLEONICS AM-432 ... .. ....... ........ ........... ... .. ............ $95.00 
Cavity Backed Spiral Antenna,LHC, 2·18 GHz,TNC(I) •NEW 

BIRD 8329-310 30 dB Attenuator, ... ............... .. ... .. ........................ $650.00 
2000 Watts, DC-1 GHz, LC{l)/N(f) 

FXR/MICROLAB S3-02N Triple Stub ............... .............. ...... ....... ... $125.00 
GR 874-LTL Constant Impedance ... .. .. .................... ...... ...... ... ....... $400.00 

Trombone Line, 0-44 cm, DC-2 GHz 
GR 900-0 GR900 14mm lnterseries Adapters ..................... .... ..... 1125.00 
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 11691D Directional Coupler, 22 dB, 2-18 GHz ..... .. ... .. ............ 450.00 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .............. .. 800.00 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz .............. 275.00 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ................ 275.00 
HP 778D-011 Dual Dir. Coupler, ........................................... ........ . $450.00 

20 dB, 0.1-2.0 GHz, APC7/N(lllll) 
HP 8470B Crystal Detector, ......................................... : ................. $250.00 

10 MHz-18 GHz, neg. pol., APC7 
HP 8472A Crystal Detector, 10 MHz-18 GHz, neg. pol., SMA ....... $150.00 
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 ........... ..... ............ .................. $400.00 

Attenuator, 0-70 dB, DC· 18 GHz, SMA 
HP 8497K-004 Programmable Step ....... ... ............................... ...... $750.00 

Attenuator, 0-90 dB, DC-26.5 GHz 
HP K422A WR42 Flat Broadband ........................... ........... ... ... ...... $350.00 

Detector, 18.0-26.5 GHz 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz .......... ..... ....... m0.00 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .. ... ........... .... 275.00 
HP K914B WR42 Moving... .............. ...... ..... ................................... 350.00 

Load, 18.0-26.5 GHz 
HP 0752D WR22 Directional Coupler, ............. ...... ....................... $650.00 

20 dB, 33-50 GHz 
HP R375A WR28 Variable Attenuator, ..................................... .. .... $375.00 

0-20 dB, 26.5-40 GHz 
HP R422A WR28 Flat Broadband ....... ....... ................................... $400.00 

Detector, 26.5-40 GHz 
HP R532A WR28 Frequency ........... .... ..... ..................................... $500.00 

Meter, 26.5-40 GHz 
HP R752A WR28 Directional Coupler, .................................. ._ ....... $450.00 

3 dB, 26.5-40 GHz 
HP R914B WR28 Moving Load, 26.5-40 GHz ........ ............. .......... 1300.00 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz... ............................. 900.00 
HP V752D WR15 Directional Coupler, .... ........ ............................. .. 650.00 

20 dB, 50·75 GHz 
HP X870A WR90 Slide Screw Tuner ... ............. .... .......................... $150.00 
HUGHES 45111 H-2000 WR28 ............................ .......................... $450.00 

Isolator, 25 dB, aB.5-40 GHz 

Write In 29 on Reader Service Card. 

HUGHES 45712H·1000 WR22 .. ... .. ... .... .... ......... ... ...... .. ............. ... $900.00 
Frequency Meter, 33-50 GHz 

HUGHES 45721 H-2000 WR28 ................................................... $1,200.00 
Precision Rotary Vane Atten ., 0-50 dB, 26.5-40 GHz 

HUGHES 45732H-1200 WR22 .... ... ... .. ..... .. .... ....... .... .. .. ....... ...... ... $250.00 
Level Set Attenuator, 0-25 dB, 33-50 GHz 

HUGHES 47316H-1111 WR10 y ...... .... ................. .. ... ............ ....... $600.00 
Tuneable Detector, 75-11 O GHz, positive polarit 

HUGHES 47323H-1211 WR19 Flat ... .... ... .......... .... ......... .............. $650.00 
Broadband Detector, negative, 40-60 GHz 

HUGHES 47974H-1000 WR15 SPST ....... ......... ......... .... ..... .... ... .. $375.00 
PIN Switch, 250 MHz speed, 60-62 GHz response 

KAY 442D Step Attenuator, 0-101 dB, 75 ohms, BNC .......... ......... $100.00 
KRYTAR 1818 Directional ...................................... ....... ................. $200.00 

Coupler, 16 dB, 2·18 GHz, SMA(f) 
M/A-COM 3-19-300/10WR19 ............................................... .. ... .... $450.00 

Directional Coupler, 10 dB, 40-60 GHz 
MIDWEST MICROWAVE 3537 DC Block, ... .... ................................ $40.00 

0.1·12.4 GHz, SMA(m/I) •NEW 
MINI-CIRCUITS ZFDC-20-4 Directional ... .... ... .. .. ............................ $25.00 

Coupler, 19.5 dB, 1-1000 MHz, SMA(I) 
NARDA 25171 Level Set Attenuator, .............................. ... ........ .. .. $100.00 

0-17 dB, 2-8 GHz, SMA(f) 
NARDA 26298 20 dB Attenuator, ...... .. ............. .... .. .. ........ .............. $200.00 

150Watts, DC-1 GHz, N(lll) 
NARDA 3000-SERIES Directional Couplers .......... ........................ $150.00 
NARDA 3024 Bi-Directional Coupler, ........ .... .. ..... .......................... $300.00 

20 dB, 4-8 GHz 
NARDA 3090-SERIES Precision ... .. .... .... .. .. ... ....... .. ...................... $225.00 

High Directivity Couplers 
NARDA 368NM Coaxial High Power .............................. .. ........ ...... $400.00 

Load, 500 Watts, 2.0-12.4 GHz, N{m) 
NARDA 369BNF High Power Termination, ............. .. ..................... $325.00 

175 Watts, 0.7·18 GHz, N{I) 
NARDA 3753B Coaxial Phase Shifter, ........ ................... ....... .. .... $1,250.00 

0-55 deg./GHz, 3.5·12.4 GHz 
NARDA 4000-SERIES SMA Miniature ..... ....................... ................. $75.00 

Directional Couplers 
NARDA 4203-6 Directional Coupler, ...... .. .. ... ... .............................. $225.00 

6 dB, 2-18 GHz, SMA(llf/I) 
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 ............... .. ............... ................... $300.00 

Rellectometer Couplers 
NARDA 765·20 20 dB Attenuator, ............... .................................. $135.00 

50 Watts, DC-5 GHz, N(m/I) 
NARDA 766-10 10 dB Attenuator, .. ...... ... ........... ..... ... .. ................. $100.00 

20 Watts, DC-4 GHz, N(m/I) · 
NARDA 768-20 20 dB Attenuator, .. ........... .. ........ .. .. ........ .... .. ........ $125.00 

20Watts, DC-11 GHz, N(m/I) 
NARDA 792FF Variable Attenuator, ............................... .. ......... ..... $375.00 

0-20 dB, 2.0-12.4 GHz 
NARDA 794FM Direct Reading Variable ..................... ... ............. : .. $375.00 

Attenuator, 0-40 dB, 4-8 GHz 
OMNI-SPECTRA 2085-6010-00 ..... ... .. ............................................ $50.00 

Crystal Detector, 1-18 GHz, negative polarity, SMA(m/I) 
PAMTECH KYG1014 WR42 ............ ................................ ..... ..... .... $250.00 

Junction Circulator, 18.0-26.5 GHz 
SONOMA ENG. S-4901 WR15 ........... .... ....... ............ .... .. ......... ..... $125.00 

Junction Isolator, 57-59 GHz, 30 dB isolation 
SONOMA ENG. S-4906 WR15 ............... .............. ......... ................ $125.00 

Junction Isolator, 60-62 GHz, 30 dB isolation 
SONOMA ENG. S-4907 WR15 ...... .............................................. .. $125.00 

Junction Isolator, 62·64 GHz, 30 dB isolation 
SONOMA SCIENTIFIC 21 A3 WR42 ..... .. .......... ....................... ........ $75.00 

Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS DQ-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 
SPACEK LABS KA-3X Frequency ....................... .. .. ... ..... ..... ... ...... $350.00 

Tripler, 8.83-13.33 GHz in/ 26.5·40.0 GHz out 
TRG B528 WR22 Direct Reading ........ .............. ........... ... ....... .. .. $1,250.00 

Phase Shifter, 0-360 deg.,33·50 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz ........................ .... 1600.00 
TRG W551 WR10 Frequency Meter, 75-110 GHz ... ................ .... .. 750.00 
WAVELINE 100080 WR28 Terminated ... ........... ..................... ... .. .. 200.00 

Crossguide Coupler, 30 dB . 
WEINSCHEL 1515 Power Divider, ... .. ...... ....... ..... ............... .... ..... .. $125.00 

2-Way, DC-18 GHz, SMA(m/llf) 
WEINSCHEL DS109 Double ... .. .. ...................... ...... .... .. ... ... .......... $150.00 

Stub Tuner, 1-13 GHz, N(m/I) 
WEINSCHEL DS109LL Double Stub ........ .... ..... .......... .. ... ............. $150.00 

Tuner, 0.2-2.0 GHz, N(m/f) 

HP 59401A HPIB Bus Analyzer ............... ... ......... ... ... .................... $700.00 
TEK 1410R NTSC Gen., w/SPG2 sync ..... ........ ..... .... ...... ...... ...... . $800.00 

generator, TSG7 color bars 
TEK 1411 R 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 1411R PAL Test Gen., ...................... .. ................................. $1,100.00 

w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16 
TEK 1411 R-opt.04 PAL Test Gen. , ....................................... .. ..... $1,400.00 

w/SPG12,TSG11 ,TSP11 ,TSG13,TSG15,TSG16 
TEK 147A NTSC Test Signal .................... ........... .......... ................ $800.00 

Generator, with noise test signal 
TEK 148 PAL Insertion Test Signal Generator ............................... $700.00 
TEK 1750 NTSC Waveform I Vector Monitor ..... .. ........... ............ $2

1
250.00 

TEK 520A NTSC Vectorscope ................... ... .. ... .. ... .............. ... ...... 750.00 
TEK 521A PAL Vectorscope ............ ... ....... .. .......... .. .. ................ ..... 750.00 

I 
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 S-slot ............................... .. ..... ....... ..... .. $600.00 

Programmable Power Module 
TEK TM504 500-series 4-slot Power Module ..... .......... ............ ..... 1175.00 
TEK TM506 500-series S-slot Power Module ......... .. .. ...... ... ..... ..... 250.00 
TEK TM515 500-series 5-slotTraveller Power Module ......... ..... .. .. 275.00 
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WOW! SUPER COVERT "BODY CAM" PINHOLE CAMERA 
Now available in WIRED or WIRELESS version! 

super stealth. Super small. Super lightweight. Operates from 
9VDC. Wireless model transmtts on channel 59 cable with 
lOOmW of power' Provides a range of up to 1500 feet or 
more with a good receiving antenna. Bow tie antenna with 
balun and T connector included. Size: l.5"W x 2"H x l"D 
Commercially made and BRAND NEW! The best "plug and 
play untt available.Both models include the excellent 
GMlOOO-PH camera shown below. 

BClOOOW, Wired •••• $169 BClOOOTR, WIRELESS •••• $299 

WORLDS SMALLEST 100mW VIDEO TRANSMITTER, 
Incredibly only 0.98" x o.s· x 0.037" in size. Tronsmtts crystal controlled hi-res. 
images with lOOmW output! The transmitter you've been wailing for. Shown 

-
actual size. Much smaller than the 9V battery which 
powers ii. Draws only 35mA' Factory tuned ready to 
receive on cable channel 59. Will work with color or 
B&W cameras. UHF Bow lie antenna with balun and 
3· F cable for TV Included. Perfect with our GMlOOOA 
cameras. Both will Iii in a cig. pock ... .wilh the battery! 
TVX-100 •• $199. with GMlOOOA-PH $279. 

~ 
1({1n,\·! Ti ~r1.:M1.1'? 

CHECK THIS! UU"RA MINI and WEATHERPROOF 
Our ·uPSTICK" camera sets new standards. Sleek black anodized. 

aluminum. housing is 0 -Ring sealed & RAINPROOF. 
Adjustable lilting mount included. Specs: 1/3" CCD. 
380 Lines resolution. 0.3 Lux sensitivily. AGC. Auto 
Shutter. Operates on 9 to 12VDC @lOOmA. 3.7mm. 
90° FOV lens. A real glass lens. NTSC video out. 112 
once! SENSITIVE to IR. Ultra small Size only: 23mm 
diam. X 50mm long. With 36" leads. 
GM-200KSTD ••• $1l9 pwr. adapter • .$4.95 

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

So tiny you can install it right into a door with merely an 0. 9" diameter hole. 
Sleek black 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 glass lens. Std. NTSC video out. 112 once! SENSITIVE 
to IR. Size only 23mm Diam. x 35mm long. With 36" leads. Think of the 
places you could put this little jewel. GM-200KPH lens, ••• $129 

NEW MICRO CAMERA, w/audio 113" CCD. 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. 900 FOV. A real glass lens. Both focus from 
lOmm to infinily. Sid. NTSC video out. 112 once' SENSITIVE 
lo IR. Size Std: l .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 0110ilable. Only 0.9" d 
GM-1 OOOA-STD ••••••••••••• .$85 GM-1 OOOA-STD/ Audio ••••• $95 
GM-lOOOA-PINHOLE ••••• $85 GM-lOOOA-PH/Audio ••••••• $95 
GM-1 OOOA-C-MOUNT ••• $85 GM-1 OOOA-CMNT I Audio.$95 

C-Mount f2.0 lenses Micro lenses for GMlOOO series 
4mm, 80° ......... $24 
8mm, 400 ......... $24 

2.Smm, 1 S0• ........... $22 
4.3mm, 78• fl .8 ...... $22 

12mm, 28° ....... $24 Smm, 70°PH ........... .$22 

WEATHER RESISTANT Camera Enclosure 
Solid. extruded aircraft aluminum. Glass 
window. Strain reliefs for cables. 
Size: 3.5"w x 3.7"h xl4"L. 

Our Price •••••••••••••••• $59 
with llOV HEATER .. $79 

Brand New, Video Motion Sensor. 
Model VMlO. Attach to 

VIDEO QUAD, 4 CAMERAS on ONE MONITOR 
ROBOT Model 850 B&W 
Quad Compressor. 
Allows the display and 
recording of up to four 
standard video signals 
on one monitor or VCR 

- --- -"""-"-·~-~----~ ~ 

•• •• •• •• 
at the same time. Wrth a four way split screen. Faur BNC inputs 
with individually adj. gain for each channel. Dual outputs. one 
quad one switched lull screen. Alarm input is TTL comptatible. 
Alarm outputs N/O and N/C screw term. Compact ll.25"W x 13" 
D x 3.5" H. oc powered. Used in excellent condition. 
Regular price $500. THIS MONTH ONLY. •••• $169. 

Please fax us your list of 
unique surplus material. 

4 HEAD TIME LAPSE VCR, Records 24 + HOURS! 

::: ~ 

-=---- .,:-~~~~ ' 
-~~"1:.';.~~- .:.;.---·-· 

; ~ .. ~~: ~ 

Used. depot refurbished. late model VICON model 424's at only 
113 of the regular price. On screen programming, time/date 
S1amp. audio. index search. power loss recovery and alarm 
inputs. They are in excellent working condition. 

Limited Quantity, VICON 424 •••• $499 

SEE in TOTAL DARKNESS! NOT 6 LED's, NOT 
12, NOT 24! OUR IR FLOOD has 168 LED's!! 
Powerful, not power hungry. Projects up 
to 50 feet. 24V wall adapter incl. Size: 
4.5"Wx6.6"Hxl.S"d Commercially made 
ond BRAND NEW! LEDIR ••••••• $179eo. 

NEW! 4 CHANNEL, VIDEO AUTO SWITCHER 
Model GM34. Connect to any four ••• 
standard video signals and they will .. .,. 4 4 4 
be sequentially output to the dual rear 
panel BNC outputs. Front panel has user adjustable. variable 
dwell time from 1to15 sec per channel. Auto or manual 
switching with channel bypass. Compact only 8.6"W x 3.7" D x 
l.75" H. ac powered. Video loop through jack. GM-34 ••• $89 

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

NEW! NOT A QUAD --
A TRUE multiplexer' ' ' ' • ' ' ' • ' • • • ~ • 
AmericOn Dynamics • • • • • • • • • • .. ,.. • • • .. 
modell484SL-16. :f• ~ t:l'.:l CJ_-~ 
allows recording of ------------.....i• 
up to 16 cameras on one video tape. Video loss detection and 
pre-loss frame memory. Manuai or auto camera selection. Bring 
your surveillance system up to commercial standards. Can be 
rack mounted. A qualily unit. Very limited quantily available. 

Order # l 484SL-l 6 ••••• $799eo. 

-- ~ -- -
any standard video 
signal and you've got 

FREE ARGON LASER? 16mW Brilliant Tourquise Blue, 
- - --

an electronic ·watchman· diligently watching the entire scene. 
Or any adjuS1able sized area within the scene. SUch as a 
doorway or even a drawer or cabinet. A state of the art 
securtty aid. The untt will close a contact when it senses a 
change. Use ii to turn on a VCR or call the hounds. Auto or 
manual reset. Compact, ac powered. AdjuS1able sensitivily. 

SPECTRA PHYSICS, 161B with POWER SUPPLY 
Our low price is like paying for the power supply and getting 
the laser FREE! The 488nm, TEMoo mode is nearly lOX brighter 
than a 16mW HeNe' This is the laser you always wanted but 
couldn't afford. Perfect for that kick butt light show! All are in 
good. plug and play condition. Standard 115VAC operation. 
Integral fan cooling. We priced the whole system for less than· 

New. For size sensilive color applications now 
you have a choice. Not a CMOS camera! Key 
specifications include: 1/3" CCD. 400 Lines 
resolution. l Lux sensilivily. Auto white balance. 
AGC. Auto Shutter. 12VDC@l80mA, 4.3mm, 78° 
FOV lens. A real glass lens. NTSC video out. Size 
only: 30mm sq X 36mm deep. 
Pinhole version is only 2lmm deep' Maybe the 
smallest, high performance color camera. . '. ·. 
SPECIAL this MONTH, GM-500-STD or PINHOLE ••••• $279 

ESOTERIC OPTOELECTRONICS lor those in the know! 
Toshiba LINEAR 
COLOR CCD lype 
TCD230l C 
lshown left) 

Features a 3648 X3 element 3 line image sensor. Designed for 
high end page scanner. No data an driver board. Complete 
specs. for chip included. SPECIAL.. •• $39 or 2 for $49 

BURLE PHOTOMULTIPLIER TUBE, Model 931 B 
New. Boxed. Shown right. Side window lype. 300-600nm. Data 
sheet supplied. Doto avail. on Burle website. Reg. price $85ea. 

SPECIAL THIS MONTH •••• $39eo. 

TWO MINI C-MOUNT CAMERAS, The super sensitive, 
GM410 or the general purpose GM412, The GM-412 specs: 

B&W. size l.5"sq. X 2.4"L. 250,000 
Pixels. 380 Lines Resolution. Sensitivily 
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 
are 1/3" CCD with AGC & Electronic 
shutter. 12V@llOmA power. NTSC out. 

4 
IR SENSITIVE. GM 410 has RCA video 

connector. GM-412 has a BNC. Both use std. DC pwr. jack. Aluminum housings 
with dual threadEid top and bottom mounting. True performance not hype! 
These cameras will outperform ANY camera in this magazine. Multi- lens 
options are available to exploit their superior performance. 
GM412 less lens •••• $119eo. GM410 less lens ••• $169eo. 

Fast Lenses for Low Light or General Purpose Normoi Lfght 
16mm, fl.6, 15° FOV ••••• .$39 4mm, 80° FOV ••••• $24 
Smm, fl.3, JOo FOV ••••••• .$49 Smm, 40° FOV ••••• $24 
4mm, fl.4, 56° FOV ••••••• .$49 12mm, 28<' FOV ••••• .$24 

Exclusive "LAB STYLE" LASERS, 650nm and 
635nm, Rugged, 
Dependable. 
One year 
warranty. 

Adjustable X and Y beam position. Aircraft aluminum 
housing. Internal battery and on-off switch included. Makes a 
super pointer .. 75d x 2.75"L 650nm $69, 635nm $99 
HITACHI HV-C10, 3-CCD COLOR CAMERA. 
3 x 112" microlens CCD using 
an 11.4 prism. 681 
x 582 pixels. 700 
lines res. 510 lines 
via RGB out. 56dB 
sin. 15 lux sens. Electronic 
shutter to 112000. RS-232 

Video loop through jack. NEW VM-10 •••••••• $189. 

DELUXE TELECONFERENCE 4-WAY MIC w/amp 
others charge for the power supply alone. Why spend more? Always in demand. Limited Qly. 
New Price ••• $5K+ SALE •••• THIS MONTH ONLY ••••• $799 Complete 

control. Bayonet lens mount. Comp. or Y/C out. RGB. VA-ClO 
adopter. Digital Instruments microscope relay lens, power 
supply and cable incl. REG. $6000 SPECIAL $1495.00 

We can't tell you the big name brand. 
Contains four noise cancelling mies . in 
a N-5-E-W configuration. With line level. 
low noise amps inside the charcoal 
grey domed housing. Operates fro 9-
12VDC at 30mA. Size: 6. D x l" H Super 
high qualily. TELMIC-1 ••• $29 

10V fl 2.5 AH, SEALED LEAD ACID, SUPER DEAL Each pack consists of five. 2 Volt 
cells. Each cell the size of a S1d. 'D' battery. They are - ··· 
arrainged as 1X5 cells. Enclosed in an ABS outer shell. 
!removed for photo! Mint condition. Perfect for robotics and 
other high drain applications. Buy several. make custom 
packs of any rating. Size: 7.5"L x 2.8"H x l.5"D 

5-five packs for $20, 30 for. $99 

300 BEDFORD STREET, MANCHESTER, NH 03707 

C02, 50Watt CW, SEALED GLASS LASER HEAD 
with Integral Hard Sea/eel Mirrors, 

NEW! High qualily water cooled heads. originally designed for 
a medical application. Size: 44"L x 3.2"diam. Power required. 

30KV trigger with 15-20KV@7 to 20mA operating current. 
These are not toys. Perfect for engraving, cutting and drilling 
many materials. Always a sellout. Ltd qty •••• $995ea. 

MC AME~ DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tiac.net 
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Building A Custom 
Digital Thermometer 

I've always wanted to build a 
stand-alone, graphing thermometer 
but, until recently, I was not able to do 
it with the BASIC Stamp. Once again, 
serial peripherals - coupled with the 
strength of the PBASIC language -
allow the seemingly impossible to 
come true. 

·Not that -this project wasn't with­
out its challenges; believe me, it was. 
Due to the low pin count, I decided to 
build it in a Stamp 1. Wow, was it a lot 
of work! There were several moments 
during the software development that 
I nearly gave up and punted to the 
Stamp 2. The struggle, however, was 
worth it in the end. I managed to 
squeeze ("crowbar" would be the more 
accurate term here) all the features I 
wanted into the BSJ. There are a cou-

~ornP use{s 

pie of danger points along the way. I 
will explain the choices I made as we 
work through the program so there are 
no surprises should you decide to 
build your own. 

Okay, let's jump into it. Strap on 
your seatbelts - this could be a wild 
ride. 

The Project 
My goal was to build a digital thermometer 

that displays the current temperature, recorded 
high, recorded low, and a graph of the last hour's 
worth of readings. For the display, I chose the 
Scott Edwards Electronics G 12864 graphical 
LCD (refer to the March '98 edition of this col­
umn for details on the G 12864). This LCD lets 
me display text and graphics, which meets my 
needs for the digital display and the graph of 
recent temperatures. 

To measure temperature, I chose the Dallas 
Semiconductor OS 1620 digital thermometer - a 
thermometer on a chip. Scott wrote about the 
DS1620 in this column back in April '95, so 1 
won't go into all of the details. Even if you don't 
have that issue, analysis of this program and my 

notes should help 
you understand this 
chip, 

The last part I 
needed was some 
external memory 
- even new users 
are aware that 
there is not 
enough RAM for 
the Stamp to store 90 minutes worth of tempera­
tures. Thankfully, Solutions Cubed builds a neat 
little device called the RAMPack B (herein refered 
to as RAMPack) . The RAMPack can store up to 
32K of data and needs only a single pin to com­
municate with the Stamp. The base unit comes 
with a socketed 8K RAM chip, which is plenty for 
thi_s project, as I ultimately needed to store just 
90 minutes of temperatures. 

The serial peripherals make the hardware 
side of this project very simple; only five of the 
Stamp's pins are used (refer to Diagram 1 ). As 
I've already mentioned, it was the software that 
was a real bear. What I'm about to take you 
through is my design ideas and how I actually 
managed to make it all work. 

Program Analysis 

Based on my goals, there were several dis­
crete areas that I could block out to build the 

Mini-Mods 
S M". E . . . . . . • . . . • . . • . . . . • • . . . • . . . . . • . 1n1ature ng1neenng ................................ 

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

! ii 
The Motor Mind B 

only $29.95 
qty. 

1 

1.2"x1 .3" SIP module, up to 
30V/2A DC motors, 254 speed 
steps, reverse, read tach(0-
65,528Hz). c;uto-3oeed control, 
simple 1 or 2 o in serial 
communication. 

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

The RAMPack B 
only $29.95 

qty. 
1 

1.6"x1 .6" SIP module, SK bytes of 
RAM, expandable to 32K, 1.2K-
19. 2 K auto-baud detect, 
addressable Wriie, Byte Read. and 
Block Read commands, new 
buffer mode needs no addressing, 

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

The Pocket Watch B 
only $24.95 

qty. 
1 

1"x1" SIP module, real time clock 
accurate to the second, year 2000 
compatible, standard, single shot, 
short astable. and Iona a.;table 
alarm types, simple 1 or i pin serial 
communication. 

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

Use the Pocket Watch B to design a digital thermostat. 

DS1620 
BS1 VD 

1K 
t--JV',.,,..,,,_, ~1 
f----1PO 

+5V 

P3 
P4 
P5 

GND 

Build a thermostat that operates based on 
both time and temperature measurements. 
Save energy by turning off the heater when 
people aren't in the building. 

3029 F Esplanade 
Chico, CA 95973 

~+5_v~-~ 12ovAcT 

Pocket Watch B I 
FM 
ALARM H 

Relay 

v v 

E 
A 
T 
E 
R 

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 loc. 
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TIEEZERS.FORCEPS,SCISSORS 
*PROBES(DENTAL PICKSJ 

*DREMEL• TOOLS,ROTARY 
TOOL EQUIPMENT 

*OPTICAL AIDl(MAGNIFIERS) 
*SCREWDRIVERl,TIPS,BITS 
•PLIERS,ALL SHAPES,SIZES 

*NEW,HARD TO FIND 
TOOLS EVERYDAY 

SAVE 

$ 
...-;iUTOPIA 

~TOOLS 
CALL OR WRITE 
HH IARNARD OR. 

A1T.IS1t 
OCEAHUDE CA 

'21$1 
CALL: 

(760)439-8682 

FAX: 
(760)439-6682 

Clll •WM flEE CATll.OG 

The RF Connection 
~~2 213 North Frederick Ave. 
' g Suite 11 NV 

! Gaithersburg, MD USA 

----" .. 20877 
http:ffwww.therfc.coml 

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

UG-21BIU N Male for RG-2131214 ... ..... $5.00 
UG-21DIU N Male for RG-213/214 .. ...... $3.25 

N Connectors for 99131Flexi4XU9096 

UG-21819913 .. ... $6.00 Pins Only ...... $1.50 
UG-21019913 ..... $4.00 Extra Gasket... . . 75 

Amphenol 83-1SP-1050 PL-259 .......... $0.90 
UG-176/U Reducer RG-59/BX .. 25 or 5/$1 .0C 
UG-175/U Reducer RG-58/58A .25 or 5/$1 .00 
Silver Teflon PL-2591Gold 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 D!N for lcom .... ..... .... .... ........ ...... $1 .00 
8 Pin DIN for Kenwood .... .... ..... ...... ..... $1.50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

8001783-2666 
301/840-5477 
3011869-3680 

Write In 203 on Reader Service Cerd. 
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• Initialization 
Get the current temperature 
Record high/low 

• Display digital temperatures 
Record historical 
Graph historical temperatures 

All of this was built around a 
synthesized clock. I had no need for 
a real-time clock, and yet, I wanted 
my graph to have a time-based ori­
entation. I decided that I would read 
and display the temperatures 
approximately every second, then 
draw the temperature graph every 
minute. The graph scrolls from right 
to left, that is, the most recent tem­
perature is displayed on the right 
edge. When the graph is updated, 
the left-most value is lost due to the 
circular nature of the external mem­
ory buffer (more on this later). 

In the beginning, there are the 
SYMBOLs. I've commented many 
times about using them and I'll do 
so again. Use them! End of com­
mentary. Even in simple programs, 
SYMBOLs will make your program 
easier to read and maintain. This 
program would be a nightmare to 
analyze without the use of 
SYMBOLs. 

You'll notice that PinO gets two 
definitions: one called DQ and the 
other called DQpin. This is neces­
sary to change the direction on this 
pin, which is used to communicate 
data to and from the DS1620. The 
definition DQpin allows us to set the 
direction of the pin (input or out­
put). The definition DQ allows us to 
send and receive bits of data. 

The rest of the definitions are 
very straightforward and intended to 
make the program easier to read 
and maintain. You beginners might 
be wondering how I knew what 
SYMBOLs I'd need before I actually 
started into the heart of the pro­
gram. I didn't - no one does. 
Programming is an iterative 
process. As your program takes 
shape, review and update your 
SYMBOLs list to make sure that you 
don't end up with mystery code. As 
a final review, print your listing and 
mark it up with a red pen. Make 
sure that your SYMBOLs and com­
ments are appropriate. I promise 
you, the short amount of time you 
spend doing this editing will be 
made up the next time you come 
back to the program. There is noth­
ing worse than trying to figure out 
one's own logic ... 

The initialization section of the 
code is pretty simple. First, we start 
with Dirs and Pins. You'll notice that 
Pin7 (used to talk to the RAMPack) 
is set as an output and initially set 
HIGH. This is a requirement of the 
RAMPack. 

Our next step is to set up the 
DS 1620 digital thermometer. Since 
the BS 1 does not have SHIFTIN and 
SHIFTOUT in its vocabulary, we 
have to synthesize them. That is the 
purpose of the subroutines called 

File ...... RAMTEMP . BAS 
Purpose ... Measure, store and display 90 temperature readings 

' Author .... . Jon Williams 
E-mail .. . . jonwms@aol .com 
WWW ....... http : //members .aol .com/jonwms 
Started . .. 28 MAR 98 
Updated .. . 5 APR 98 

-----[ Program Description ]---------------------------------------------

Digital thermometer that displays current , high and low temperatures , and 
a graph of the last 90 temperature readings (-one per minute} 

Temperature read from a Dallas Semiconduction DS1620 
Temperatures stored in a Solutions Cubed RAMPack B 
Temperatures and graph displayed on a SEETRON Gl2854 graphic LCD 

Gl2864 Configuration Switch Settings: 
1 Off (Run} 
2 Off (2400 baud} 
3 On (BL On) - do not power from Stamp (use seperate supply} 
4 Off (Esc} 

' 5 Off (Protect EE - must be On to download custom graphics} 
6 On (Screen 2) 

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

5 MAR 98 : Version 1.0 complete 

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

I/O pins 

SYMBOL LQ = Pino 
SYMBOL [Qpin = 0 
SYMBOL CLK 1 
SYMBOL RST 2 
SYMBOL LCDpin 6 
SYMBOL RAMpin 7 

DS1620 corrrrands 

SYMBOL TEMPR $AA 
SYMBOL THW $01 
SYMBOL TLW = $02 
SYMBOL THR = $Al 
SYMBOL TLR = $A2 
SYMBOL START $EE 
SYMBOL STOP $22 
SYMBOL CFGW $DC 
SYMBOL CFGR $AC 

' RAMPack comnands 

SYMBOL WrByte $00 
SYMBOL RdByte $01 

• Gl2864 controls 

SYMBOL Esc 27 
SYMBOL ClrLCD 12 
SYMBOL PosOrd · 16 
SYMBOL TposC 65 
SYMBOL TPosH 97 
SYMBOL TPosL 113 
SYMBOL Xl 101 
SYMBOL X2 190 
SYMBOL White 64 
SYMBOL Black 65 

SYMBOL OneSec 895 

' needs to match LQPin definition 
' DS1620 data I/0 

DS1620 Clock input 
' DS1620 Reset input 
' serial connection to Gl2864 

serial connection to RAMPack B 

Read temperature 
' Write TH (high terrp register) 
' Write TL (low terrp register) 

Read TH 
Read TL 
Start temperature conversion 
Stop temperature conversion 
Write configuration register 

• Read configuration register 

' Clear LCD text screen 
Position cursor 
temperature locations in Gl2864 

Xl = 37 
X2 = 126 

' Ink colors 

' *tuned* PAUSE value 

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

SYMBOL crrdByte = BO corrrrand sent to DS1620 
SYMBOL loT!rq:JC = BO ' lo byte of temperature 
SYMBOL hiT!rq:JC = Bl ' high byte (sign) of temperature 
SYMBOL tempC = WO temperature (needs 9 bits) 
SYMBOL terrpF = B2 temperature in Fahrenheit 
SYMBOL tHigh B4 highest temperature reading 
SYMBOL tLow BS lowest temperature reading 
SYMBOL secs B6 ' seconds counter 
SYMBOL mins B7 minutes counter 
SYMBOL shift B3 ' loop counter 
SYMBOL x B3 
SYMBOL addrLo BB ' RAM address 
SYMBOL addrHi B9 
SYMBOL y BlO graphing coordinate 

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

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

Init : Dirs = %10000111 
Pins = %10000000 

' initialize the DS1620 

HIGH RST 

• setup I/0 pins 

' alert the DS1620 



crrdByte " CFGW 
GOSOB CIIPOUt 
cm'IByte = %09,90001 0 
GOSUB O.ldOut 
I..£W RST 
PAUSE 10 
HIGH RST 
crrdByte = START 
GOSUB CrrdOut 
I..£W RST 

' clear RamPack storage area 
PAUSE 500 
FOR addrLo = 0 'ID 89 

wait 10 ms for EEPROM write 
alert the DS1620 

start continuous conversion 
' end DS1620 COlTlCTD 

SEROUT RAMpin ,T2400 , ($55 ,WrByte , $00 , addrLo,$00) 
PAUSE 10 

NEXT addrLo 

tLow = 255 ' initialize low temp 

' -~---[ Main Code ]-------------------------------------------------------

Main : HIGH RST 
crrdByte = TEMPR 
GOSUB CrrdOut 
GOSUB Tempin 
I..£W RST 

alert the DS1620 

' convert to Fahrenheit 
' (32 to 120 deg F) 

prep for temperature read 

get temp from the DS1620 
end DS1620 commo 

tempF = loTmpC * 9 + 325 I 10 MAX 120 

IF tempF <= tHigh THEN ChkLow 
tHigh = tempF update new high temp 

ChkLow: IF tempF >= tLow THEN ShoTmp 
tLow = tempF update new low temp 

ShoTmp: SEROUT LCDpin ,N2400 , (PosCrrd , TPosC , #tempF) 
SEROUT LCDpin ,N2400, (PosCrrd,tPosH, #tHigh , PosCrrd , tPosL,#tLow) 

PAUSE OneSec 

secs = secs + 1 // 60 
IF secs > 0 THEN Main 

update seconds 
check for minutes update 

Main2 : mins = mins + 1 // 90 update minutes 
' record the latest temp 
SEROUT RAMpin , T2400 , ($55 ,WrByte , $00 ,mins , tempF) 
PAUSE 10 
GOSUB ShGrph update temperature graph 
secs = secs + 10 ' make-up for graphing delay 
GO'ID Main 

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

' Send command to DS1620 
8-bit command is sent LSB -> MSB 

CrrdOut : OUTPUT CQpin make LQ an output 
shift eight bits FOR shift = 1 'ID 8 

I..£W CLK 
LQ = BitO 
HIGH CLK 
crrdByte = crrdByte I 2 

NEXT shift 
REI'URN 

Retrieve temperature from DS1620 
Data comes in LSB -> MSB in 9 bits 
- 1 bit for sign 

output LSB of crrdByte 

' shift cmd for next bit 

' - 8 bits for temp (in 2 ' s compliment format if negative ) 

Tempin : INPUT CQpin make CQ an input 
FOR shift = 1 'ID 9 

tempC = tempC I 2 
I..£W CLK 
Bit8 = LQ 
HIGH CLK 

NEXT shift 
REI'URN 

shift temp bits 

get data bit 

' Get l ast 90 r eadings from RamPack 
' Draw temperature graph on G12864 
' 
ShGrph : addrLo = mins ' current r eading on far right 

FOR x = X2 'ID Xl STEP -1 

' clear the current display line 
SEROUT LCDpin , N2400 , (Esc , "I " ,White , Esc , "L" , x , 125 , x , 66 ) 

' get reading from RAMPack 
SEROUT RAMpi n , T2400 , ($55 , RdByte , $00 , addrLo) 
SERIN RAMpin , T2400 , tempF 

IF tempF = 0 THEN nxtAddr 
' calculate top of line and graph t he temperature 
y = 122 - tempF I 2 + 64 
SEROUT LCDpin , N2400 ' (Esc ' "I "' Black , Esc ' "L" ' x , 125 ' x .x ) 

' update RAM address pointer (with wrap-around) 
nxtAddr : addrLo = addrLo + 89 II 90 

NEXT x 
REI'URN 

CmdOut and Templn. CmdOut 
sends an eight-bit command to the 
DS 1620. In our case, we're going 
to configure it for use with a CPU. 
Templn is used to retrieve the 
nine-bit temperature value from 
the DS1620. 

Now for our first of many 
choices. The DS 1620 has a tem­
perature range of -55C to +125C 
(-67F to +257F). Since I'm using 
my thermometer indoors, I'm 
going to ignore the sign bit and 
limit my range · to positive 
Centigrade values. At zero degrees 
Centigrade, this means that my 
lowest recordable temperature is 
32 degrees Fahrenheit. No prob­
lem; if it ever gets that cold in my 
home, I won't be here! I limit the 
high temperature to 120 degrees 
Fahrenheit. This keeps it in line 
with my graphic scale and, once 
again, it is well beyond expected 
norms. 

With the DS 1620 initialized, 
it's time to clear our external mem­
ory buffer. If we don't, we might 
end up with trash in the display 
until we've had 90 readings. You 
might be wondering why the 
RAMPack doesn't clear the RAM 
during its initialization. The reason 
is that it's compatible with NV 
(non-volatile) RAM modules. If 
you were using NVRAM in a pro­
ject, you certainly wouldn't want to 
lose that data every time you start­
ed your program. Note that when 
writing values to the RAMPack, 
you've got to pause just a bit to 
allow the RAMPack's processor to 
save your data. 

Sending data to the RAMPack 
is very simple with the SEROUT 
command. The first byte sent is 
always $55. This allows the 
RAMPack to detect the Stamp's 
baud rate. After the synchroniza­
tion byte, we'll send the command 
($00 to write a byte, $01 to read), 
then the high and low bytes of the 
address for our data. Since our 
buffer is only 90 bytes, our high 
address byte is set to $00. When 
using the RAMPack to store more 
that 256 bytes of data, you'll need 
to make use of the addrHi vari­
able. The write command requires 
one more parameter: the data. 
Since we're clearing the buffer at 
this point, we simply write a zero. 

The last thing that we need to 
do in the initialization section is 
preset the low temperature value, 
in this case 255 (for a byte-sized 
variable). This is necessary 
because the program logic will 
only record the low temperature if 
it is less than the last known low. If 
we didn't take this step, the 
Stamp's internal initialization 
would cause this value to be zero 
and we'd never see anything lower. 

Okay, now the going gets a lit­
tle ·rougher. We're into the core. 
Actually, the first part is pretty 
easy; we retrieve the temperature 
from the DS 1620. Remember that 
the temperature is returned in 

Write In 162 on Reader Service Card. 

Tiny FBasic 
Computer 

.... ., .. ~ . ·- . .. " . . . .. - ------ -----~ ......-., 

".-. ~ --
·_r-- ~ . --

(Shown 85% 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 110 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 
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For more information on the BASIC Stamp, contact: 

reason is rounding. 
Sin£'e the Stamp 
uses integer math 
that truncates num­
bers (no rounding), 
we need to do the 
rounding manually. 
This is an old pro­
grammers' trick for 
rounding up: 

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

phone (916) . 624-83_33 
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 

Convert your value 
to tenths, add five, 
then divide by 10. 
Now you know 
where the 10 came 
from. The last part 
- MAX 120 - limits 
the value to our 
usable range. 

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 

After we've con-
Centigrade and, living in the United 
States, I want to display Fahrenheit. 

If you look at the conversion 
code, it probably looks familiar, but 
not quite right. It deserves a little 
explaining. The general formula for 
converting Centigrade to 
Fahrenheit is F = C * 9 / 5 + 32. 
"Okay, so where do the 325 and 10 
(in the source code) come from?," 
you ask. The DS 1620 has a resolu­
tion of 0.5 C (0.9 F). I considered 
this enough to worry about, so I do 
my conversion in tenths, then 
divide by 10 to get the final value. 
BitO of the raw temperature is equal 
to 0.5 C. Since the LSB of the whole 
part of the temperature is in Bitl, 
the whole value has been multiplied 
by two. Multiplying by the raw value 
by five, then, produces a value that 
is in tenths-of-a-degree Centigrade. 
"So where did that five go?" 
Continuing with the conversion 
equation, you'll see that we're even­
tually going to divide by five. This 
five (the divisor) cancels the first 
five that was used to convert to 
tenths. 

Since we're working in tenths, 
we have to change the constant 32 
to 320. You may be wondering, 
then, why the code says 325. The 

verted our temperature reading, we 
update the high and low values. 
This is very easy. If the new tem­
perature is higher than the highest 
recorded value, record a new high. 
If the temperature is lower than the 
lowest recorded value, record a new 
low. Now you can see why we ini­
tially set the recorded low to a large 
value. 

With all the temperatures 
recorded, we send them in text 
form to the LCD. Notice that 1 used 
two lines of code to send the tem­
peratures. I started with three (for 
neatness) but, during the "crowbar­
ring" stage of the program I was 
forced to consolidate the last two 
commands to save code space. 

The next step is to pad the loop 
with a PAUSE so that it runs about 
once per second. I use the con­
stant, OneSec, which is something 
less than 1000 (the PAUSE value 
for one second). This is for read­
ability. Even a casual programmer 
will figure out that I want this loop 
to run once per second. If I use the 
value of 1000, however, the loop 
will be longer because of all the 
statements that need to be execut­
ed. 

How did I arrive at the final 

value of O~eSe~? With a stop­
watch. I started with an initial value 
of 'IOOO and ran the program. The 
t"iming was accomplished by insert­
ing a temporary PULSOUT com­
mand to blip an unused output 
(monitored with a logic probe). I 
measured the actual time for 20 of 
these "blips," then scaled OneSec 
accordingly. Once this was done, I 
removed the PULSOUT command 
as it was no longer needed. 

Moving on, we process our syn­
thesized clock. The first thing we do 
is update the seconds value. 
Remember the purpose of the mod­
ulus (//) operator: it returns the 
remainder of a division and, when 
used like this, limits the range of a 
value. In our case, the seconds will 
be limited from 0 to 59. When the 
seconds value is zero, we've had a 
new minute, so we update minutes 
in the same fashion. The minutes, 
however, are allowed a range of 
zero to 89. This was the largest 
practical value I could display 
graphically on the LCD. 

When the minute is updated, 
we put the last temperature reading 
into the RAMPack. Earlier, I referred 
to the external memory as circular. 
The reason for this is that the min­
utes value is used as the address 
pointer for temperature storage. 
Since the minutes wrap from 89 to 
zero, we have a circular buffer (it 
wraps back onto itself) that stores 
the last 90 minutes worth of tem­
peratures. 

With the new temperature 
recorded, it's time to update our 
graph. Remember that we want to 
display the last recorded tempera­
ture on the far right. The easiest 
way to do this is to draw our graph 
from right-to-left, starting with the 
last recorded temperature and 
working backwards. 

We start by setting our memo­
ry pointer to the current minutes 
value. Next, we loop through our X­
axis, going backwards so that our 

• SUPPLIER 

"One call does it all" 1-888-426-9787 Toll Free 
mn ... LEnnic,"'"'' 
~ .,,.,.. ~ .... ~ 

Tri 550 converter Millennium Converter Panasonic Converters 
$55.00 $69.00 $1.69.00 

A DOZEN OTHER CONVERTERS AVAILABLE! 
ftLTERS REMOTES I Call for Quantity Prices 

Open Monday - Friday 10:00 a.m. • 5:00 p.m. Saturdays 10:00 a.m. - 2:00 p.m. 
No Florida Sales •We ship same Day • 90 Day Limited Warranty• Visit us at our website www.onestopcable.com • E-Mail: lnfo@onestopcable.com 
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graph is drawn from right tO l~ft. 
~e. first part of the loop cleacithe 
current X value by . drawing a dear 
line the full span of the graph. Then 
we get a temperature reading from 
the RAMPack. With the tempera­
ture in hand, we need to calculate 
the top of the line. 

The size of the G 12864 allowed 
me to display temperatures at a res­
olution of two degrees per pixel. 
The bottom of the line is at 61. The 
nature of Stamp 1 mathematics 
(strictly lefHo-right evaluation) 
caused me to rearrange the formu­
la. I had to multiply 61 by two since 
the pixel-scaling division would 
affect it. Don't forget that we add 64 
to numeric values when sending 
them to the G 12864 so that we can 
send them as one byte. Now that 
we know the location for the top of 
the line, we change the LCD ink 
color back to black and draw the 
line. 

The last step in the loop is to 
update our address pointer. Once 
again, we take advantage of the 
wrap-around nature of the modulus 
operator. This technique allows us 
to display the last 90 temperature 
readings in one loop. 

Back to the main body, we 
have to make up for our time away 
to keep our clock in sync. Drawing 
lines on the G 12864 takes a fair 
amount of time. Since the graph 
draw·s so slowly, I used my stop­
watch to time it, and updated the 
seconds value accordingly. With 
the graph complete, we start the 
whole process over. 

Wrap-Op 

This project bit me - bit me 
hard. Honestly, I went in a little cav­
alier figuring it would take me just a 
couple of hours to write the code. It 
actually took about 12. Why? Well, 
the program barely fits, that's why. 
And that was after a lot of work. 
When a program is tight, we're 
sometimes forced to resort to all 
sorts of experiments. I found, for 
example, that a simple rearrange­
ment of the main loop saved sever­
al bytes of code with no functional 
change. This is where science 
becomes art and we find new tricks 
for our bag. I used STMPSIZE (see 
last month's column) every step of 
the way to monitor my progress. 

For you newcomers, don't be 
frightened by my last statements. 
As my friend Roger says, some­
times "it's harder than it looks." 
Most Stamp 1 programs will NOT 
be this hard, I promise. When 
things do get tough, don't despair. 
Just break down your program into 
the smallest practical chunks and 
attack them one at a time. 
Perseverance pays off - I now have 
my graphing thermometer! 

You can download 
RAMTEMP.ZIP from my ftp directo­
ry. It contains the source code and 
graphics files for the G 12864. 
Happy Stamping. NV 



EPROM & CPU/MPUs SOCKET PULLS USED MICROSOFT PS/2 MOUSE CRC DATAPORT REMOVABLE SCSI HARD 
(New Style Contoured Type)" DISK STORAGE SYSTEM 

Math-Coproccessor 8: CPU S-1/2" BAv (3-1/2" DRIVE) 
Used Microsoft PS/2 mouse. from older upgraded '" 

8087-1 · · · · · · · · · · · · $19.95 8748H. · .... . · . . · .. $6.50 computer systems. All test with :JO-Oay warranty. High quality SCSI hard drive removable storage system. 
80287XL ........... $19.95 8749 . . · ..... · · . . . . · $5.95 Unit is made with aluminum frame and drive carrier with 
~m:-1~ ........ $~~·~ ~~~'(H · ....... ...... ~·~ Used MS PS/2 Mouse ........ .... .............................. $6.95 Ea. ball-bearing coaling fan. Compatible with SCSl-1 and 
80387Sx:20::::::::: Sli95 8751H : · · : : : $995 t---"-''A_L_L_P_L_U_G_W._'A_L_L_A_D_A•P•T-ER·S--""""41 SCSl-2 (50-pin IDE) power and drive activity LEDs, with 
80387SX-25 .... . .. .. $19.95 8752 .............. $13.95 n. two keys. 

~~~g~:~ :::: : ::: m:~ ~~20:: :::: $~~ Input: 117Voc50/60 Hz. Outputs Available. SCSI DotaportV .......................................... $34.95 Ea. 

=~3 =::: m:~ ~~~E:: ::: m~ 8Vdc SOOM0 .................. s2.oo Ea. NEW CYRIX FASMATH COPROCESSOR 
80486DX-f0 (l'GA) • • •• $19.95 MC68030RC33 .. .... $29.95 ~-w- 9Vdc 200Mo .................. $1.50 Ea. cx-83D87-33-GP 
8741 .... . ........ .. $3.95 MC68881RC20 ....... $9.95 9Vdc 300Mo ........ .......... $2.50 Ea. 
8742 ..... . ... . ...... $4.95 MC68882RC25 .. . . .. $14.95 . • (0 \ 9Vdc 450Mo .................. S3.50 Ea. New Cyrix FasMath coprocessors for 80386DX16-33 
8748 · · · · · · · · · · · · · · · $4.95 9" SOOM $2 95 E systems. This FPU unit is used in place of Inters 
Al-"ahacketpulo"""'tbeCleaned&&a.edl. "Nate•Speed""8<> vOC 0 .................. · 0 . 

ttanavalable ataddltlanalcnage andalpatuublecttoavalobiov. 9.5Voc 750Mo ............... $3.50 Ea. 80387DX16-33 part. Originally priced at $100.00, O steal 
EPROMS l2Vdc lOOMo ................ $1.25 Ea. $10.95. Cose: 68 pin grid array. 

2708 .. . ...•.•. . ... $0.75 27C256 ........... $1.35 l2Vdc 200Mo ...... ........ .. $l .50 Ea. Cyrix CX-83087-33-GP ........................................ $ 10.95 Ea. 
2516 ......•.•..... $0.65 27512 ............. $1.75 l2Vdc SOOMo ................ $2.95 Ea. 
2716 .. . .. .. .•. . . . . S0.65 27c512. . ..... Sl.95 Quantity l2Vdc 600Mo ................ s3.95 Ea. NEW SQUARE EQUIPMENT FANS 
m~:: :: :: ::: :::: : ~:~ ~~~~~: ·:: ::: ::: : m~ Pricing l2Vdc800Mo ................ $6.95Eo. a·· • 
27C64 ... . ... . .. .. so.65 27c 1001 ....... , .. 52.25 Available l2Voc 830Mo ... .. ........... S4.95 Ea. 115 Voe 3.1· or 4.7" .... ................ $7.95 Ea. . 
27128 ......... . . .. $0.65 27Cl024 .. .. . .. ... $2.25 l4Vdc 700Mo ................ $5.95 Ea. 12 Vdc 3. l" or 4.7" .................... $6.00 Ea. o · 
27128A ..... . ..... $0.65 27C020 . . . .. . . .. . . $2.95 16Vdc l .2Amp .............. $6.95 Ea. 12 Vdc 2-3/8" ........ ...... .... ......... $4.95 Ea. . 

l-~27~256~· ~-· DRAMS;.;, .. ....... ~-·e,;,;· ~,;,,;· 5~1sock~· 25a_e_t;:Us_<J'ld_have_f\J_leods __ . --1-':".N:':O::'W':':"':'U'.":P:""-T:".O~--=D~A~J:E:-, W:".':IN::'D'::O~W~S~3:".":'1"":&~"1 12 Vdc 2-6180 ........................... $6.oo Ea. 

4164-15 ..................... S0.18Ea. 41256-15 .................. s1 .00Ea. WINDOWS 95 SCHEDULE AND 
4164-12 ............ ......... so.25Ea. 41256- 12 .................. Sl.25 Ea. CONTACT MANAGEMENT SOFTWARE 

41256-10 ............ ... , .. $1.35 Ea. 
1---N-EW_A_L_P_S·

2
-.
88
-M-EG_

3 
__ 
5
_"_F_L_O_P_P.,Y•D-IS·K--1 Powerful schedule, To-Do lists. Contacts, printing Avery 

labelS, Doy timer book formats. CD-ROM contains 
DRIVE FOR 755 SERIES THINKPAD LAPTOP inoows 3.1 & Windows 95 versions. lOMB hard disk space, 

New 2.88 Meg 3.5" floppy disk drive mfr. by Alps for IBM Thinkpads VGA or SVGA display, mouse required. New retail bOx. 
755 Sefies computoo. This drive replaces the 1.44 Meg drive by 
transferring It into the O!iginal mounting bracket (5 min.) and It wW 
be auto-detected when the computer is stated. Supports 
72()(fl.44Meg/2.88Meg standads. 
TP755/2.88 OBM P/N 1619718) ............................... .. $49.95 Ea. 

NEW HAYES ACCURA 
28.8 INTERNAL FAX/MODEM 

28.8 Hayes Accuo lntern<i pkJl}fl-ploy fax/modem. Cad comes with 
Qucrterdeck lntemerute 2 CJ\d Webtak. Reqlires 16 bit ISA slot. 
Windows 95 l\Jl}fl-Play c~otille. Ave yea mCJlUfocl\.rer's 
warranty. Accura 28.8B Fax Modem .......................... $49.95 Ea. 

NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 

Now Up-To-Date (CD-ROM) ................................... $9.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Width: 4.2 In. Scan Length: 11 In. 
Interface: 16 Bit high speed (ISA) cord, 64K SRAM. 

System Requirements: 286/386/486 PC Compatible 
(l6MHz). 

Available 16-Bit Interface Slot. 
Windows 3.1. 4 Meg RAM. 
10 Meg of Available HD 

space (Min.), 
Mouse or Other pointing 

HARVARD GRAPHICS 4.0 (CD-ROM) 
The easy way to create professional presentations. 
Designed exclusively for Windows 95. Pentium 75 or 
better. 13MB to MMB hard disk space, SVGA display, 
Windows 95, mouse. New retail box 

Ha1Vard Graphics 4.0 (CD-ROM) .................. $24.95 Ea. 

512K PCMCIA SRAM CARD 
New 512K PCMCIA SRAM card made by FUJ~su . Will work 
in most laptop, POA. or hondhek:t computers with 
PCMCIA socket and socket management software. 
HPl00/200, OmniGo, Zmrus, Etc. Requires one lithium 
coin battery (BR2325/CR2325).Note: Battery not included. 

Fujitsu (512K SRAM PCMCIA) ....... ....... ............ $24.95 Ea. 

NEW 28.8/V.34 PCMCIA MODEM/FAX 
MADE SIMPLE TECHNOLOGY 

New 28.8N.34 PCMCIA modem/FAX, ceUlAar ready 
(MNP lo-EC & TX-CEL ProtocoO with Flash upgradeability to 
33.6. Wndows 95 Pl.Jg n' Play, Hot swap capabilities. 
Bitware Fax software included. 
Note: Separate purchase of connecting coble from Simple 

Technology needed for cellular operation. 

NEW 16-BIT 256K ISA VGA CARDS 
Designed for the PC-XT/PC-AT & compatibleS. thlS IS a 
basic low cost VGA video cord. 256K DRAM wfth chips 
& technology 82C451. Full backward compatibility 
with EGA. CGA, MDA, and Hercules modes. Card 
type: ISA 16-bit. 

Model# VGA 300 (VGA Cord) ..... .................. $9.95 Ea. 

FIRST AID 95 BY CYBERMEDIA 
New retain bOxed CD-ROM version for Windows 95 
and 3. l. Axes Windows problems automatically. 
System Req. IBM Compatible 386 or higher PC with 
Windows 95, 3.1. 3. l l I 4MEG RAM / 7MEG HD Space. 

FlrstAID 95 Ver. 2.0 ............................................. $9.95 Ea. 

QUARTERDECK WINprobe4 (3.5" Disk) 
Powerful troubleshooting software tool for Windows 
and Windows 95 operating systems. Program con run 
over 200 Individual tests to keep your system running 
at full speed. 1 MB free HD space required. New retail 
box. 

WINprobe 4.0 (3.5" Disk) .............. .... .. .. ............ $9.95 Ea. 

NEW INTERNAL IMES 6X IDE CD-ROM 
DRIVE 

New 6X IDE Interface, Coddyless design. Drive comes 
with Instructions sheet. IDE coble. and driver disk for 
DOS and Windows. Unit IS Windows95 Plug & Play 
compatible. 

IMES 6X CD-ROM Drive .................................. $49.95 Ea. 

NEW MICRONICS PENTIUM HX CHIPSET 
MOTHERBOARD 

New Micronlcs Model DSCUB Pentium AT style 
motherboard. This motherboard comes wfth buitt-ln 1/0 
support for 4) IDE devtces, 2 com ports. llOppy 
controller. and printer port. The motherboard IS built 
around the Intel HX Chipset and con support MMX 
and NON-MMX Pentium CPUs and Cyrix 6X68 CPUs 
l OOMHz through 200MHz. 256K cache, 4) 72-pin SIMM 
sockets. 

Micronics DSCUB ......... ... ................. .......... .... $74.95 Ea. 

NEW 1.44 MEG 3.5" FLOPPY DRIVE 
WITH BEIGE FACE PLATE 

Floppy l .44/Groy ....... .. ................................... $19.95 Ea. 
New retai box Intel molll ~ocessor comes complele with used gUde. 
utily and diagioslic soflwofe. Great price aid easy ir6tolation on 
i.pgod<i>le systems. (Oip podcoge 169 pin PGA.) 
AB0487SX ............................ ...................................... .... ......... $24.95 Ea. 

· .. ~~~i~~ftware Included: Picture 
Publisher LE 3. l , (Imaging 
Software), Perceive Personal 2.1, 
(OCR Software) 

28.8 Communicator (Simple Tech.) .... .......... $49.95 Ea. NEW INTEL PENTIUM 60/66 CPU 
USED PULLED WORKING ASSORTED HEATSINK 12VDC FAN COMBO 

NEC 6X CD-ROM DRIVE 
FOR VERSA 2400 SERIES 

New fast 6X CD-ROM odd-On or upgrade for NEC Versa 
2400 laptop computer. Slides easily into VersaBay 2400 

Slot. One yeor manufocturer"s limited warranty. 

OP-200-65001 (Versa CD 6X Drive) .. .................. $69.95 Ea. 

Niscon/GS Plus ........ ..... ................... .. .. .... ............ . $29.95 Ea. 
HARD DRIVES New Pentium tlJ/66 heal~nk 12\/DC fan combo for cooing the 

Pulled from working equipment, tested and guaranteed for older. hotter, CPUs. Low profile type with seven inch wre~ can 
30 days. IDE and SCSI, from 40 Mags to 500 Mags. Cai for be used on other CPUs ~you hove the physical space .. 

...,.av_a_ila_bi_ity.,.model--nu.mbe_rs_. a_nd_cu_rr_en_t PrJCl.,·. ·_.ng.,. ---'""'I Pentium 60/66 CPU Cooler ........ .................... .. $4.95 Ea. 

NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Blt ISA Bus Type) 

This baord is yotx basic super VGA video boord with 1 mag 
ofDRAM type memory. OSA BUS TYPE.) Core Logic Chip: NEW TEAC 1.2 MEG 
WD90C31-Zs-roo2. Resatution/Calor: 640x480/256C. 
800x600t2w::.. 1024x768t256C. l024xl024/16C. Note: 5-1 /4" FLOPPY DRIVE NEW TEAC COMBO 700 TAPE BACKUP 1----------------.... Software drivers included with baord. Windows 3.1. VESA. 5_ 114• Half Height Teac. Madel #FD-55GFR. AND FLOPPY DRIVE 1.44 3.5" 
Autocad, etc. Ton face plate only. The Teac combo~ a 3.5· nappy drive and QIC tape backup NEW MATROX MILLENNIUM 

PCI VIDEO CARD 
Matrox·s award-winning MGA 64-bit graphics 
processor with 2Meg of WRAM memory and PCI 
design. The MGA Millennium delivers superior 2D 
acceleration for high~d applications. CAD, etc. 
Boord IS upgradeable to 8Meg. Complete with 
manual and drivers. OEM packaging for Digital 
Equipments PC systems and compatibles. 

MGA-MIL/2 ...................................................... $54.95 Ea. 

Tandy SVGA 25-4J55 $12 95 Ea l .2M TEAC FD-55GRF .. .. .................... .. ............ $14.95 Ea. unit built into 5.25. half height frame. Great for systems with 
~~.;..,;...,;...,;..._ .. _ .... _ ... _ .... _ ... _ ... _ .... _ ......... _ .... _ ... _ .... _ ... _ ... _ .... ...__. ---· f'--~~~~~~~~~~~~~-"f limlted drive bays. Tape backup unit utiizes the PC's existing 

NEW 300W BABY SWITCHING INTEL PCMCIA 10/100 ETHERNET noppy controi1er. capacity: 68<M! compressed/3.«lMB 
POWER SUPPLY ADAPTERS . uncompressed. Tope Format: QIC-3010-MC. Doto Trans. Rote: 

UL&CSA ..,A'JED 110-220"'AC The l'bltPCMCIA th I do I I std 0.5&1Mbps.TapeMedia: 3MMC300lXL(400ft.). Softwore 
..,. y, se u- e erne a P ers ore e e Incl.: Arcada Backup for Windows 95. Windows 3.1 & DOS 

Input voltage: 110-220VAC 50Hz/60Hz UL & CSA. Output demo units in excellent condition. Limited quantity (l.44 Meg Happy). (Note: Back-up tape or cables not 
vattage: + 12voc@ 12 amp/-12VOC@ 0.5 amp; +5VOC available. Consists of card, cable, driver disk (WIN95 included with drive.) 
@ 30 omp/-5VOC @0.5 amp. Plug & Play). Note: Sorry. manual not supplied. 

Madel# Hipro HP-300PPFS ................................... $39.95 Ea. PR0/100 PCMCIA .................................... ........... $49.95 Ea. FF-3101/700 Combe ...................................... $(:1/.99 Ea. 
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ElECTRONics Eugene, Oregon 97402 

DTMF Remote Controller 
0Nly $99.00~:~· 

http://www.motron.com 

ViSA, MASTERCAR<l, AMERiCAN ExpRrss, DisrovrR. 
S/H: $8 USA; $11 CANAdA; $1 b FoRriqN. 

The Aum-KAll• AK- 16 DTMF Controller Board 
features 16 relay driver outputs and DTMF 
to X-10 house control capability! Control 
the relay driver outputs, X-10 modules, or 
both with your radio keypad I X-10 operation 
requires the PL-513 Power Line Interface 
($20). TheAK-16 mates readily with our. ~B-
8/10<$99) or ~B-16/10($149) relay boards. 
The · 0-12 digit security code is user 
programable using your DTMF keypad. 
Additional features include re-programable 
CW ID, CW response, and several modes of 
operation including Pan-Tilt Camera 
Control. The AK-16 is a fully assembled and 
tested printed circuit board. 

Se Habla Espanol. Pida Por Don Moser. 

Price end Specifications are subject to change without notice 

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

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 
• lnstallin~ fixed and tracking dishes 
• Retrofitting older systems and mobile systems 
• Conventional and IF distribution systems 
• Troubleshooting and repair ••• and much more ..• 

CALL 800-483-2423 
TO ORDER - Send $50 plus $4 s/h to: 

Baylin Publications, 1905 Mariposa, Boulder, CO 80302 

MASTER, VISA & AMEX /COD orders accepted 

Telephone: 303-449-4551 FAX:303-939-8720 

486 pages, 8-112" x 11" 

JUST 
PUBLISHED! 

E-Mail: fbaylin@baylln.com 

FREE CATALOG - Satellite TV books, videos and software 
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ELECTRONICS 
' ••••••••••••••••••••••• Q.&A • • • • • • • • • • • With T J Byers 

In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't 
replace the Tech Forum that you've grown to love and support. 

Instead, it will supplement it, so feel free to participate as always with 
your questions and answers. You can reach me online at 
QandA@nutsvolts.com, or by snail mail at Nuts & Volts Magazine, 
430 Princeland Ct., Corona, CA 917J9. 

••••••••••••••••••••••••••••••••••••••••• 

This month's circuits includes a digital metronome, quiz game timer/stop 
watch, and a motor speed controller with thermal cutoff for wood stove or 
fireplace. Learn how to "program" the LM3914 for different voltage 
ranges, and the inside scoop on a two-meter receiver IC. Two TV fixes, 
finding old schematics, and a handful of latch circuits. 

••••••••••••••••••••••••••••••••••••••••• 
And The Beat Goes On ... 

Q. Hello, my name is Kirk McWilliams, a professional drummer and an 
amateur electronics tinkerer. What I'm trying to do is build a portable 
metronome that would have a digital readout of the beats-per-minute. The 
pulses would be seen by a flashing "bright" LED. I'd love to be able to set 
up about 20 pre-set tempos that are used every night for quick access, 
but just an adjustable rotary control would be great if a keypunch pad is 
too expensive. 

Kirk McWilliams 
via Internet 

A. When I was a kid, my mother decided that I should take accordion 
lessons (don't laugh) at a time when the traditional metronome was a 
{lashing neon light. Nowadays, I pick my guitar to the tempo of a 
beat box. So the idea of building a digital metronome intrigued me. I 
looked at several options, including some complex programmable dig­
ital pulse generators, and finally decided on this simple analog 
design. 
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HP 1110 DUPLEX LASER PRINTERS 

MIO PORT TO NETWORK - CAN PRINT BOTH SIDES OF THE PAPER - DUAL TRAYS 

Uses STANDARD 95A CARTRIDGES - USED WELL MAINTAINED - 30 DAY WARRANTY 

$425.00 EA • 

NEW!! HP llcx COLOR SCANNERS 

~ $1 BS.00 EA. 
DOCUMENT FEEDERS $100.00 - TRANSPARENCY ADAPTERS $100.00 

NEW!! SCSI HARD DRIVES 

5 CENTS A MEG OR LESS 

TO MUCH TO LIST!! 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·MA1L john@mavin.com or visit our Web Page for more 
great buys http://www.mavin.com/mavsales.htm 

** shipping Is ups from the Los Angeles area 
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At the heart of the circuit is a 555 chip configured as a voltage-to-fre­
quency converter. By tying the trigger pin (pin 2) to the threshold 
input (pin 6) we have created an astable multivibrator. Capacitor Cl 
is the timing element. When the voltage across the Cl exceeds 2/3 of 
Vee, it toggles the output (pin 3), forcing it low and lighting the LED. 
At the same time, it turns on an internal transistor, whose collector is 
on pin 7, that discharges CJ and forces the cycle to repeat itself. This 
is the operation of an ordinary 555 astable oscillator, where Cl 
receives its charging current from one source: Vee. In our design, Cl's 
charging current comes from two sources, Vee and the input current 
generated by Rl. The Vee current is fixed whereas the input current ls 
adjustable via Rl. The higher the input voltage, the greater the charg­
ing current, and the faster CJ charges, which, in turn, increases the 
flash rate. Since the input voltage is directly proportional to the {lash 
rate, you can use an inexpensive DVM (digital voltmeter) to display 
the tempo. And that's it ... almost. Now it has to be calibrated, which 
can be tricky. First, rotate Rl so that it outputs zero voltage. Now 
adjust R3 until the LED quits flashing. Now advance Rl to the point 
where the LED begins to flash. This will be about 50 beats-per-minute 
(a church waltz). R2 sets the beat rate. Using the values shown, the 
tempo ranges from about 50 to 240 beats per minute. (You can deter­
mine the beat rate with a wristwatch by counting the number of times 
the LED flashes in a minute.) There's some interaction between R2 
and R3, so you may have to go back and forth a bit before it settles 
in. Finally, adjust R4, the DVM's range, so that the display reads the 
same as the flash rate. The DVM can be any cheap 3-1/2 digit panel 
voltmeter. Many of our advertises sell them (about $10.00), or you can 
buy one from Radio Shack. Presets are easy: simply replace Rl with a 
bank of trimmer pots and switches. While the 555 timer isn't voltage 
sensitive, the DVM is, so the +6-volt line has to be regulated. I suggest 
using a nine-volt battery and a six-volt regulator IC, like the 78L06. 

Sam's To The Rescue ... 

Q, I have a Lafayette Comstat 258 citizens-band transceiver. I need the 
pinout connections for the AC and DC power cables that connect to the 
eight-pin octal power plug on the radio. I'd also like to locate a complete 
schematic for the radio. 

Richard Jewell 
Beauty, KY 

A. You can find everything you ever wanted to know about this trans­
ceiver in Sam's Photofact CB-33 (800428-7267; http://www.hwsams 
.com). Originally devoted to just TV repair, Sam's expanded their col­
lection of schematics to CB radio and other electronic devices in the 
early 70s. So, if you have an old TV or CB that needs attention, I sug­
gest Sam's first. The catalog is free, as is the phone call. The specialty 
books run about $20.00 each and the TV folders range from $J4.00 to 
$44. 00. Some of the circuits go back as far as J 94 7. • 

Low Cost PICmicro Programming Tools 

• EPIC Plus Pocket 
PIC Programmer 

Programs PIC12C50x, 67x , 
l 6C55x, 6xx, 7xx, 8x. 
Optional ZIF adapters for 
DIP, SOJC, PLCC. 

PICProto 
Prototyping Boards 

Get it wired quicker! 
High-quality blank 
prototyping boards for 
P!Cmicros. Holds 5V 
reg, caps, osc, DB9-25 , 
large proto area. 
$8 .95. $17.95 

Your first PicBasic Pro 
program: 

LCDOUT "Hello World!" 
END 

New! PicBasic Pro Compiler 
Now it's even easier to program the fast and 
powerful Microchip P!Cmicros. PicBasic Pro 
converts your English-like BASIC programs 
into files that can be put directly into a P!Cmicro. 
BSl/2 library. True compiler for faster and longer 
programs. Direct and library access to any pin . 
Built-in LCD support. lntenupts in BASIC. For 
mid-range PICl2C67x, 16C55x, 6xx, 7xx, 8x. 
$249.95 (Standard PicBasic Compiler $99.95) 

Runs off two 9-volt baits 
or optional AC adapter. 
Includes programming 
software and assembler. 
$59.95 

microGingineering i2ab~ @nc. 
1 i•IDI Box 7532 Colorado Springs CO 80933 http://www.melabs.com iii 

I Y'M I (719) 520-5323 (719) 520-1867 fax email : info@melabs.com EJ 
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... Again 

Q, I have a 27" Philips color TV, model 27J233 SB02. When I turn it on, 
the picture is in B & W only. After a couple of hours, the colors appear 
and stay on until I change channels, then it goes B & W again. I'm suspi­
cious of the crystal oscillator or the tuner, but I don't have a schematic! I 
need some help on what to tackle first. 

Guillero 
via Internet 

A. This sounds like a signal strength problem. To prevent the colors 
from drifting, _the chroma circuit has a trigger voltage that must be 
exceeded before it turns on the color, hence B & W. I believe that after 
a couple hours of use a burst of color information is sufficient to trig­
ger the chroma and provide a color picture. When you change chan­
nels, the signal drops out and you go back to black and white. You 
could try adding an antenna amplifier to the tuner and see if that 
helps. If not, the problem is probably in the chroma circuit. I can't 
locate an exact schematic for this set, but I believe you'll find a simi­
lar circuit in the Sam's Photofact 2831 folder under the model number 
27K241BJ01/BJ 02. 

Latch Me In 

Q. In reference to a circuit you printed a while back (Jul. '97), please pub­
lish a "latch" circuit that is correct. 

Howard Bard, Jr. 
Chula Vista, CA 

A. Sure. Here's a half dozen circuits that are guaranteed to grab your 
attention. 

_Lo-lil.O' 
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Fit 4 TRJOOEROltOFF Fit 5.RS LATCH F~ 6. TIOOOEIHltl.OFF 

Figure 1 is a push off/push on toggle switch that uses a double­
backed feedback loop to alternate states. The 0.01 uF capacitor is crit­
ical to the circuit, but it can be any value from O.OJ to 1 uF. Figure 2 
is a comparator latch. When the input voltage exceeds the trigger 
level, the output goes high and stays high even if the input voltage 

· drops below the trigger level. Figure 3 uses an old staple of the indus­
try, a 7490/74LS90 counter, where we take the on/off output from 

External Active GPS Antenna 1.575GHz 
1.575GHz, 27dB Amp gain, 3 or 5V DC, 25mA, 1 
watt. Magnetic mount, 
low profile BNC con-
nector, 5 meter cable. l(3P= .. · 
Enhance reception for ~NC 
various GPS ·~ 
receivers. · 
$56/1", $79/2" i@P=-· .... ~~ 

Broadband Active Antenna GPS-C1MA 
Designed to receive both USA and Russia satellite 
signal in one antenna 1.575 & 1.6 GHz $399 

MAXTRON 1-800-COOLS,0N (266-5706) PACIFICTIME 
SINCE 1975 MASTER VISA ACCEPTED 626-350-5706/626-350-4965 FAX DEALERS WELCOME 

11135 E. RUSH STREET. UNIT R, SOUTH EL MONTE, CA 91733 
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the first flip-flop. It alternates between on and off with each input 
pulse. Ditto for Figure 4, except that it uses the much faster 74HCT74 
dual flip-flop IC. Figure 5 is a simple set/reset trigger and Figure 6 is 
the same as Figure 3 and Figure 4, but with a CMOS logic chip. 

Programmable Digital Stopwatch 

Q. I was approached by our local Cub Scouts to build a programmable 
countdown game timer for use in a quiz bowl. The countdown time must 
be programmable from 45 seconds to one hour, and it needs three but­
tons: one to start/restart the count, one to stop the count, and one to 
clear the count. The output should be a seven-segment display. Any ideas 
on how to best accomplish this? 

J. Murphy 
via Internet 

Q. I would like a time-lapse circuit that can be switched off and on without 
losing count. It would be started by the power-on switch (initialized at 
'zero-time') and allowed to count until I toggled it to stand-by with a 
momentary switch; the device would then suspend counting, but not 
reset. At the touch of another momentary switch, it would resume count­
ing. Ideally, the counter would measure hours, minutes, and seconds. 
Unfortunately, I don't know how to make it. 

A. N. Gerken 
via Internet 

A. First, I wouldn't re-invent the wheel by starting from scratch. What 
I'd do is go down to your favorite department store and mosey over to 
the kitchenware section. Here you 'II find a good assortment of 
kitchen cooking timers - including some with digital readout. An 
excellent timer for your application is the "BIGtime"™ which I pur­
chased from Macy's for $20.00. This timer has a large 0. 75-inch LCD 
readout and will count up or down to 99 minutes, 59 seconds. You 
can use the timer as-is in its original case, or remove it and replace 
the buttons with controls of your own (all the parts are mounted on a 
single circuit board). Here's how to wire external switches to the 
"BIGtime" timer; other digital timers are similarly modified. 
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Thermostatically-Controller Blower 

Q. We have a wood stove for auxiliary heat which has a blower located in 
a shroud on the rear to circulate the heated air. When we bought the 
house, both the blower motor and thermostat were "crispy critters." In 
order to get things going, I replaced the thermostat with a DPDT (double­
pole, double-throw) switch and the blower with a Dayton/Grainger 
3M778A single-phase shaded-pole, 1550 RPM 1/20 HP motor. The new 

W2FMI High Power 
BALUNs and UNUNs 

• Ratios from 1 :1 to 16:1 
• Covers to 50 MHz 
•Up to 5Kw 
• 1 Year Warranty 
• Kits Available 

From $49.95 

www.bytemark.com/w2fmi 

DDS From Your PC! 
Announcing the new PC-VFO jr! 

Digital VFO 
Only $139 

PC Plug-in card 
DC to 54 MHz 
.029 Hz Steps 

+7 dBm Output 

Works with any ISA 
motherboard 

Technical Specifications Online! 
www.bytemark.com/amidon 

Corporation 
7714 Trent St 

Orlando, FL 32807 
407 673-2083 FAX 

407 679-3184 Voice 
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As Simple As 
Callin9 A Pa9er ••• 

UNDER $149.95 

With The Auto 
Remote® ••• You 
have the ability to 
control any device 
from anywhere 
using any touch­
tone phone 

The Auto Remote® 900 MHz Control Module is 
a fully-programmable, single-board, synthesized 
message receiver that receives and decodes 
POCSAG data broadcast over existing paging 
infrastructure. 

Message data is transmitted either out a serial 
port or used to control eight outputs. The decod­
ed data can output at either TTL or RS232 voltage 
levels across a half-duplex, serial interface port. 
The eight outputs provide for activation/deactiva­
tion of external loads such as LEDs, relays, contact 
closures, etc. The eight output ports may be con­
figured as either current sinks or current sources. 

The versatility and programmability of the Auto 
Remote makes it an excellent, easily integrated 
one-way paging device for use in areas of infor­
mation management, security control, energy 
management, auto control, general control, data 
display, etc. · 

Dual Frequencies/Multiple Addressing: 

The Auto Remote can have two distinct frequen­
cies programmed via the serial interface. Each 
frequency is capable of supporting four capcode 
pager addresses. The frequencies can be the same. 

subaddresslng (Password): 

Each Auto Remote can have two unique password 
subaddresses to maximize the number of users 
per address and to allow individual and group call 
messages. 

Gillian 6278 N. Federal Hwy., Suite 178 
Technologies Ft. Lauderdale, FL 33308 

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

Fax (954) 946-01 n • www.autoremote.com 
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RF Data Modules 

Transmitters 
•Only 30 x 10 x 5mm 
•0.25mW into 50ll 
•3V(F), 5V(F) or 6-12V(A) 
•Up to 20k bps data transfer 
•418MHz or 433 .9MHz FM 
•Simple to integrate -simply add 

antenna, data and power 
•Range up to 200m 
•Analog or digital data i/p 
•SAW controlled - stability 

Receivers 
•Only 21x47 x 5mm 
•I 3mA; 130µA on power save (100: I) 
•Carrier detect o/p 
•Simple to integrate 
•Up to 20k bps (F version) 
•418 or 433.9MHz FM Superhet 
•SAW stability 
•Analog or digital o/p 
•Wide supply range 4.5-9V (A/F ver.) 
•Fast enable time <3ms 
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Transceivers 
•Only 23 x 33 x I Imm 
•Up to 40k bps 
• 19200 baud with ASCII 
•Up to I 70m range 
• 5v operation 
•0.25mW into 50!1 
•418 or 433MHz FM 
•Fast lms enable 
•Direct interface to SY CMOS 
•Auto TX/RX changeover 

TXM-4xx-A ........... $24.SO SILRX-4xx-A ................ $39.38 
TXM-4xx-F ............ $25.80 SILRX-4xx-F ...........•..... $41.92 BIM-4xx-F ............. $87.36 

RS232 Transceivers 
•4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
•µController with user EEPROM 

DI!•~ •RS232 interface protected to ±15kV 
•Auto TX/RX changeover 
•418 MHz and 433MHz versions 
•Range 120-200m 
•0.25mW & IOmW options 
•Reset switch and status LED's 
• 7 .5-1 SV de via DB9 connector 20mA 

BIM-4xx-RS232 .... $139.30 

Synthesized Transceivers 
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70 x 55 x 18.5mm 

•64 channels 
•464.075-464.850MHz 
•Integral loop antenna 
•External antenna option 
• 5V operation 
•Up to 2km range 
•TTL logic level 1/0 
•I Okbps data rate 
• < IOOµA in sleep mode 
•I Om W RF o/p power 

TXR-464-DTRIOO ....................... $313.SO 

• ~ 
TEL: (416) 236 3858 

ABACOM e FaxBack: (416) 231 9681 
• TECHNOLOGIES Fax: (416) 236 8866 

32 Blair Athol Crescent, Etoblcoke, ON M9A 1X5 Canada C:; "" · 
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blower sounds like a Channel 5 news helicopter on take-off and runs all 
night long, even well after the fire is out. I'd like to be able to adjust the 
speed of the fan for various levels of firebox heat and replace the DPDT 
switch with a thermostat. I have assorted surplus relays which I can't iden­
tify and an old TV chassis that might yield parts. I'd love to teach my 
daughter how to make something useful out of Dad's old junk, especially 
to make this project work. 

Ray Harvey 
Nashville, TN 

A. Cool, a possible future female engineer! First, the motor speed con­
troller. Here's a simple circuit you can make using a Rad"o Shack 
triac and parts you'll find in your junk box. 

MOTOR 

IOOlt 

lOk lW 

Digi-Key 
.HT-32-ND 6A.o:JV 

TRIAC 

RadioShack 
210-1322 117V.AC 

This is a straightforward dimmer/controller - with one exception: the 
addition of a thermal protector switch. This switch is designed to 
open when its temperature exceeds 128C and is used in coffee makers 
to prevent runaway heating that can cause a fire (it can be salvaged 
from a defunct coffee pot). We are using this device to short out the 
gate of the triac, which turns the motor off. When the temperature in 
the firebox exceeds 128C (262F), the switch opens and the fan starts 
spinning. The 1 OOK pot adjust the speed of the fan. When the fire goes 
out, the switch closes and the motor turns off. 

Two-Meter IC Receiver 

Q. I'm looking for a single IC chip FM receiver that will work in the two­
meter band. I found one, the Motorola MC13135/136P, that I think might 
work. The specification sheet indicates a 200-MHz input, but I don't know 
how to adjust the external components to tune to the 145-MHz range. I 
would like to interface the receiver to a DTMF keypad. If the MC 13135 
won't work, can you tell me where I can find a simple circuit for such a 
receiver? 

Mike Arthur 
North Augusta, SC 

A. The MCJ 3135 or MCJ 3136 is a perfect choice for two-meter opera­
tion. In fact, the MC13135/MC13136 data sheet from Motorola (http:// 
sps.motorola.com/cgi-bin/msg) shows how to adapt the chip for 
144.455 MHz. For your convenience, I've posted the data sheet on our 
web site (http://www.nutsvolts.com) under the name MC13135r.PDF 
(you'll need Acrobat Reader to view it). Meanwhile, here's an excerpt 
from that data sheet showing the part values for two-meter reception. 

1.0k 

144 MHz Single Channel Application Circuit 
1st LO External Oecihtor Circuit 

15k 

100p 

68p 

X1 .f3p 

Vee 

01-MPS5t79 
X1 - "4.585 MHz 31d0verlooe 

Series ResonardCryslal 
l 1- 0.078 µH h:lldDr 

(Coic:raft Patt I 146--02J08) 

Preamp for llC13135at 1k45511Hz 

3300p 

12p 

15k Vee 
~---+-..,,,.,----.~+1.0p.F 

12p 

Q1-MPS5179 
l2-0.05µH 
l3-0.07µH 



Damper Diode For TV Flyback 

Q. I have a Commodore 10845-D 1 color monitor that failed. I traced 
the problem to a shorted diode in the HV section of the circuit. I sus­
pect it's a damper diode, but my local jobber can't find a cross-refer­
ence to its number, which is either C06-15 or CD6-15. I replaced the 
diode with three 1400V, 1A diodes of the 1N4007 variety and it pow­
ers up okay, but I'm worried about reliability. Can you come up with 
an exact replacement for this diode? 

Corby Dawson 
Lompoc, CA 

A. You're quite astute in identifying this as a damper diode. What 
you missed is that because it's in the flyback portion of the circuit 
it has to have a fast recovery time. Let's say the horizontal fre­
quency is running at 18 KHz (monochrome PC). If we run that 
number through the t = l/f formula, we come up with a repetition 
rate of 55 us. The switching speed of the 1 N400x series is 4 ms, 
which means it can't reverse polarity fast enough to squelch the 
{lyback voltage. Yes, the diodes will work for a while, but within a 
short time (about a week) they'll short out, too. The part you're 
looking for is a 2000V, 500 ns fast-recovery diode, like the ECG 
525 or its equivalent. anv, the original part number is C06-1 5, 
and is listed in the NTE cross-reference guide (1-800-683-6837; 
http://www.nteinc.com). 

LM3914 Secrets Revealed 

Q. Can you stand just one more question about the Battery Gas 
Gauge (Jul. '97) project? What I want to do is add an external battery 
pack to my Timex/Sinclair Z88 computer using Rayovac's new 
Renewable Alkaline batteries. I've already worked out the design, 
including a reverse-protection diode, but I'd like to monitor the batter­
ies' condition so that they don't discharge too deeply (unlike NiCds, 
Rayovac's Renewable Alkaline batteries thrive on shallow discharge). 
I've eyed the schematic and see there are upper and lower limit con­
trols, but they don't fall in the range that I want, which is six volts cen­
ter scale. Perhaps you can tell me and other readers how to adjust the 
resistor values for use with other voltage ranges. Timex/Sinclair Still 
Lives! 

David S. Lambert 
Auburn, IN 

A. Sure I can, and it gives me a reason to fully disclose the hidden 
secrets of the LM3914. Check out the drawing below. 
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Notice that inside the chip there are 10 comparators attached to 10 
1 K resistors. The 10 resistors are wired in series so that they produce 
a voltage divider - called a voltage ladder. Let's say we put five volts 
across this ladder (pin 6 to pin 4). This result in a voltage tap in incre­
ments of 0.5 volts at each intersection - five volts divided by 10 resis­
tors equals 0.5, or 5V/10 = 0.5V. That's to say, the first tap is 0.5V, the 
second is 1. OV, the third is 1.5V, and so forth. Now if we attach the 
non-inverting input of the 10 comparators to each of these taps, we 
have an LM3914. As the inverting voltage (-) of each comparator 
exceeds its tap voltage, the comparator flips its output from off to on. 
As you can see, the voltage across the ladder determines at what 
point the LED triggers; the maximum voltage you can apply is Vee, 
the minimum is 200 mV. Now, sharpen up your pencil, because it's 
math time. If you want to have the LEDs scale in the range between 
five volts to seven volts, you need to drop two volts across this 1 Ok 
ladder, which we'll call R2. Let's assume that the Vee is your seven­
volt battery. Using this scenario, Rl equals zero ohms, because it 
doesn't have to drop any volts. R3, on the other hand, has to drop 
five volts. Let's use simple fractions to unravel this mystery. If we 
have to drop two volts across R2 and 5 volts across R3, then we have 
a ratio of 2/5. Simply put 

R2 

R3 

2V 

5V 

lOK (fixed) 

25K 

Notice that I've only used simple fractions, as you often do in cooking 
when increasing or decreasing a recipe - no complex equations. That 
means R3 should be a 24K resistor (actually, R2 can range from BK to 
15K with 12K nominal, which means a part of R3 should be 
adjustable to compensate for the variance). So, why do so many 
LM3914 circuits seem so complicated? Because of the 1.25-volt refer­
ence. Very often, this ultra-stable voltage source (available at pins 7 
and 8) is used to bias the resistor ladder above ground and expand 
the scale of the voltage display. I don't have the time or space to go 
into the particulars on how this is done, but suffice it to say that a 
resistor-balancing act with pin 4 (RLO) can put you in about any 
range and sensitivity you wish. For more information, download the 
LM3914 data sheet from the National Semiconductor Web site at 
http.j/www.national.com. Here you will find all the equations you 
ever need for the LM3914 chip - period. What I've done here is to 
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keep it as simple as possible. Too many equations take all the fun out 
of experimenting, just like too many chefs spoil the broth. 

Disk Repair Revisited 

Q. In a recent column (Nov. '97) you had a "Reader's Tip" from Don 
Pomeroy about resurrecting a dead hard disk using a simple Debug rou­
tine. I thought it was Holy Grail because both of my hard disks had just 
recently failed. But when I ran the program, I got the message "Write pro­
tect error writing fixed disk" followed by "Invalid drive specification" when 
I tried to format them. I ran my system through Check-It 4, and it found 
no controller errors, so I don't get it. Is there a typo in the program? I 
hope to hear from you before I throw these drives into the Gulf of Mexico. 

Joe Yurko 
Cape Coral, FL 

A. No, there's no typo in the program, which is reprinted below. 

A 
MOVAX,0301 
MOVBX,0020 
MOVCX,0001 
MOVDX,0080 
INT 13 
[enter] 
G=JOO JOE 

; debug assemble command 
;write one sector (512 bytes) 
;data address ds:0020 (all zeros) 
;set cyl 0 and sect 1 
;head 0 and physical drive 0 (0081 sets drive 1) 
;execute interrupt 13 
;assemble and return to debug prompt 
;go do it 

But there's no guarantee, either, that it's a cure all. Sometimes it 
works, but often it doesn't (been there, tried it). This routine only fixes 
problems with disk size/type in Sector 1, nothing else. Have you tried 
the Seagate program mentioned in the Sept. '97 column? You can find 
it on our Web site (http://www.nutsvolts.com) under the name 
SGATFMT4.ZIP. It does a medium-level format of your hard disks and 
does a lot more than the simple Debug routine. However, the fact that 
both hard disks died at the same time leads me to suspect you had a 
virus infection that unformatted the disks. So if you are able to recov­
er the hard disks, they may not stay that way if the virus is still pre­
sent. Given the size of the two drives you're worried about, 81 MB 
and 125 MB, I suggest you feed them to the sharks and buy a new 
5.2 GB hard disk (about $180.00). 

PROGRAMMABLE POWER SUPPLY 
&DATA LOGGER 

RKA SYSTEMS 
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• Virtual Digital VOM (Volts,Current,Power,Resistance) 

Applicatiam · 

+ 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 41 on Reader Service Card. 



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@AOL.COM 
AZ - SIERRA VISTA - Cochise ARA & SE 
Hamfest. Ronald Slominski KC7QXJ. 520-378-
3018 
CA - BAKERSFIELD - Computer Show. Kern Co. 
Fairgrounds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561-
0052 
CO - COLORADO SPRINGS - Pikes Peak RAA 
Hamfest. Phil Pearsall KC5LXC, 719-531-5319. 
E-Mail: pearsall@msn.com 
CO - GRAND JUNCTION - Western CO ARC 
Hamfest. Diana Dodd KBOREW, 970-243-7441 
IN - FT. WAYNE · Computer Show. Memorial 
Coliseum. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
KY - LOUISA - Big Sandy ARC Hamfest. The 
Fallsburg Community Ctr. 9am-4pm. Fred Jones 
WA4SWF. E-Mail: Wa4swf@foothills.net 
KY - OWENSBORO - ARC Hamfest. George 
Stokes KD4CKT, 502-683-2169. 
E-Mail: w4nho@occ-uky.campus.mci.net 
MD - FREDERICK - Computer Show. Frederick 
Fair-grounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
MD - GRASONVILLE - Anne Arundel RC & Kent 
Island ARC Hamfest. Glenn Durbin WN3G, 410-
643-1125. E-Mail: K30RC@amsat.org or 
pvtpilot@friend.ly.net 
Ml - CADILLAC - Hamfest. Cadillac Middle 
School. 8am-lpm. Dan KE8KU, 616-775-0998. 
E-Mail: ke8kudan@juno.com 
MN - DULUTH - Arrowhead RAC Hamfest. Bud 
Fisher KBOSBL, 218-879-9284. 
E-Mail: kbOsbl@cp.duluth.mn.us 
NC - GASTONIA - ARC Hamfest.West Franklin 
Bingo, 2805 W. Franklin Blvd. Lynn Hedspeth 
KD4CDP, 704-735-2197. 
E-Mail: GAARC-Hamfest@simusa.sim.0111 
NH - SEABROOK - Computer Show. Seabrook 
Greyhoud Racetrack. Northern Computer Shows 
978-744-8440. E-Mail: inquiries@ncshows.com 
NY - BUFFALO - Computer Show. Hamburg Fair­
grounds. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 

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 - VALLEJO - Computer Show. Solano Co. 
Fgrds. MarketPro 415-456-6730 
Web: http://marketpro.com 
FL - FT. LAUDERDALE - Computer Show. War 
Memorial Auditorium. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
FL - SARASOTA - Computer Show. Sarasota 
Municipal Auditorium. Frank Cox 941-954-0202 
GA - LAWRENCEVILLE - Computer show. 
Gwinnett Fairgrounds. Georgia Mountain 

· Productions 706-838-4827 
GA - MACON - Computer Show. Macon 
Centreplex. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
PA - ALLENTOWN - Computer Show. Allentown 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
PA - HARRISBURG - Computer Show. Farm 
Show Complex. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
TN - MEMPHIS - Computer Show. Agricenter Int'!. 
9:30am-4pm. MarketPro 301-984-0880. Web: 
http:// marketpro.com 
TX - ABILENE - Hamfest. Civic Center. Sat: Sam-

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, 304-728-7769. E­
Mail: kb8zqm@intrepid.net 
MD - OPPER MARLBORO - Computer Show. 
The Show Place Arena. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
ME - LEWISTON - Computer Show. Central 
Maine Civic Center. Northern Computer Shows 
978-744-8440. E-Mail: inquiries@ncshows.com 
NY - ROCHESTER - Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 
NY - YONKERS - Flea Market. Lincoln High 
School. Kneeland Ave. 9am-3pm. Otto Supliski 
WB2SLQ. 914-969-1053 
OH - TOLEDO - Computer Show. Great Hall at 
Stranahan Theater. 9:30am-4pm. MarketPro 301-
984-0880. Web: http:// marketpro.com 
PA - WRIGHTSTOWN - Warminster ARC 

NH - ROCHESTER _. HOSSTRADERS Hamfest. 
Joe Demaso KlRQG. 207-469-3492. 

CA - FONTANA- Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CO - GRAND JUNCTION - Western CO ARC 
Hamfest. Diana Dodd KBOREW, 970-243-7441 
NH - MANCHESTER - Computer Show. Center of 
NH Expo. Northern Computer Shows 978-744-
8440. 
E-Mail: inquiries@ncshows.com 
OK - EUFAULA - Mcintosh Co. ARC & Pittsburg 
Co. ARC Hamfest. John Petersen KM5ES, 918-
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 - GREENVILLE - Blue Ridge ARS Hamfest. 
Anderson County Fairgrounds. 8am-5pm. Gene 
Owensby WB4ZBZ, 864-476-2609 
WA - STANWOOD - Stanwood-Camano ARC 
Hamfest. Vic Henry N7KRE, 360-387-7705 
WI - MANITOWOC - Hamfest & Computer 
Swapfest. Manitowoc County Expo Center. 8am-
12pm. Glenn M. Elebaker AA9MT, 920-684-7096. 
E-Mail: gdebaker@lakefield.net 

CA - SACRAMENTO - Computer Show. Cal 
Expo. MarketPro 415-456-6730 
Web: http://marketpro.com 
FL - WEST PALM BEACH - Computer Show. 
South FL Fairgrounds. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
KY - LOUISVILLE - Computer Show. Common­
wealth Convention Center. 9:30am-4pm. 
MarketPro 301-984-0880. 
Web: http://marketpro.com 



MD - TIMONIUM - Computer Show. MD State 
Fair-grounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
NY - STONY BROOK - Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-825-
2229. Web: http://www.marketpro.com 
NY - WHITE PLAINS - Computer Show. The 
Westchester County Ctr. 9:30am-4pm. MarketPro 
201 -825-2229. Web: http://www.marketpro.com 
OH - SHARONVILLE - Computer Show. 
Sharonville Conv. Ctr. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
PA - KING OF PRUSSIA - Computer Show. 
Valley Forge Convention Center. 9:30am-4pm. 
MarketPro 301 -984-0880. 
Web: http://marketpro.com 
TN - NASHVILLE - Computer Show. TN State 
Fair-grounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 

~~:~@~fll~~!t~::~l,j~,-
OH - KETTERING - Annual Banquet. Alex's 
Continental Restaurant. Robert Dingle KA4LAU. 
Southwest OH Chapter, 1117 Big Hill Rd. , 
Kettering , OH 45429-1201 

::-~ ~t1!itB~ 
OH - DAYTON - HamVention. Dick Miller N8CBU, 
937-276-6930. E-Mail: chair@hamvention.org 
Web: http://www.hamvention.org/ 

~Y~•~ ..... ~~~~-­
CA - FRESNO - Computer Show. Fresno Fgrds. 
MarketPro 415-456-67 30 
Web: http://marketpro.com 
CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 619-561-
0052 
MA - WESTPORT - Computer Show. White's 
Conv-ention Center. Northern Computer. Shows 
978-744-8440. E-Mail : inquiries@ncshows.com 
MN - WILLMAR - Hamfest f, Electronics 
Swapmeet. 9am-2pm. Steve Gardner WBOMAO, 
320-235-1560. E-Mail : WOSW@AMSAT.ORG 
NY - BROOKVILLE - Computer Show. CW Post 
College. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 
OH - NILES - Computer Show. Eastwood Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
PA - YORK - Computer Show. Holiday Inn 
Holidome f, Conference Ctr. 9:30am-4pm. 
MarketPro 301 '984-0880. 
Web: http://marketpro.com 
SC - ANDERSON - Lake Hartwell Hamfest. 
Sadlers Creek State Park. 864-225-0567 
TX - HONDO - Medina Co. ARC Hamfest. Ray 
"Mart-inez N5VRE, 830-931-3307. 
E-Mail: n5vre@stic.net 
VA - ANNANDALE - Computer Show. Northern 
VA Community College. 9:30am-4pm. MarketPro 
301-984-0880. Web: http:// marketpro.com 

JlllA!J•~T~_....., .................... ~ 
FL - JACKSONVILLE - Computer Show. 
Morocco Shrine Auditorium. 9:30am-4pm. 
MarketPro 301-984-0880. 
Web: http://marketpro.com 

TELEGRAPH 
KEY ER 
Unique item for 
military collectors. 
J37 telegraph key, 
new in original ~-~-----~ 

government package. 

GA - KENNESAW - Computer Show. Outlet Mall , 
1-75 @ Exit 117. Georgia Mountain Productions 
706-838-4827 
VA - HAMPTON - Computer Show. Hampton 
Coliseum. 9:30am-4pm. MarketPro 301 -984-0880. 
Web: http:// marketpro.com 
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CA - STOCKTON - Computer Show. San Joaquin 
Co. Fgrds. MarketPro 4 15-456-6730. 
Web: http://marketpro.com 
DE - NEWARK - Computer Show. University of 
DE. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/ wlmx/www 
/ swapfest.html 
MD - NEW CARROLLTON - Computer Show. 
Ramada Conference f, Exhibition Ctr. 9:30am-
4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
Ml - FLINT - Computer Show. Holiday Inn, 
Gateway Centre, US 23 @ Hill Rd. Exit. Five Star 
Productions 810-890-0988 
NH - PORTSMOUTH - Computer Show. Yoken's. 
Northern Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 
NY - POUGHKEEPSIE - Computer Show. Mid­
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229. Web: http://www.marketpro.com 
PA - ERIE - Computer Show. Erie Civic Center. 
9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 

B'l4iljtli1~~.L ..... n""",a ..... a ---
Ms - PASCAGOULA - Hamfest. Jackson County 
Fairgrounds. Fri. 5pm-9pm, Sat. 8am-3pm. 
Charles Kimmerly N5XGI, 228-826-5811 

~~~U3~~------
cA - YUBA CITY - Computer Show. Yuba-Sutter 
Fgrds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
CT - VERNON· Natchaug ARC Hamfest. Wayne 
Rychling NlGUS, 860-487-1921. 
E-Mail: warych@neca.com 
NC • DURHAM • Hamfest. South Square Mall, 
8am-3pm. Rodney Draughon AE4JW, 910-364-
7420 

FL • FT. MYERS - Computer Show. Harborside 
Conv. Complex. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
MD • GAITHERSBURG • Computer Show. 
Montgomery County Fairgrounds. 9:30am-4pm. 
MarketPro.301-984-0880. 
Web: http://marketpro.com 
NJ • SOMERSET • Computer Show. Garden State 
Exhibit Center. 9:30am-4pm. MarketPro 201-825-
2229. Web: http://www.marketpro.com 
PA • ALLENTOWN • Computer Show. Allentown 
Fairgrounds. 9:30am-4pm. MarketPro 301 -984-
0880. Web: http://marketpro.com 

HP 86408 
SIGNAL GENERATOR 

OPT003 

PA· MONROEVILLE· Computer Show. 
Pittsburgh Expo Mart. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
VA - NORFOLK - Computer Show. Norfolk 
Scope. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
WY - RAWLINS - Carbon County ARS Hamfest. 
Ken Fults KC7RZI, 307-324-6067 

-----""""~Y2.4 
CA - SAN DIEGO - Computer Show. Scottish Rite 
Center. MarketPro 415-456-6730. 
Web: http://marketpro.com 
CA - SANTA ROSA - Computer Show. Sonoma 
Co. Fgrds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
IL - CHICAGO - ARC Hamfest. 8am-3pm. DeVry 
Institute of Technology, 3300 N. Campbell. 
George Sopocko WA9JEZ, 773-545-3622 
MD • WEST FRIENDSHIP - Hamfest. Howard Co. 
Fairgrounds. 8am-2:30pm. 301-879-2785. 
E-Mail: FSARC@aol.com 
OH • COLUMBUS • Computer Show. Veterans 
Memorial. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 

E ,~.· -8'ttt~:;:::s::~ 
CA • MODESTO • Computer Show. Centre Plaza 
at Double Tree. MarketPro 415-456-6730. 
Web: http://marketpro.com 
MD· SALISBURY - Computer Show. Wicomico 
Youth f, Civic Ctr. 9:30am-4pm. MarketPro 301-
984-0880. Web: http://marketpro.com 
NJ - FAIRFIELD - Computer Show. The Fairfield 
Radisson. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 
PA· READING - Computer Show. Sheraton 
Berkshire. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
WV - CHARI.ESTON - Computer Show. 
Charleston Civic Ctr. 9:30am-4pm. MarketPro 301-
984-0880. Web: http://marketpro.com 

JllAY ~- !;'.""·•t 
NE - SOUTH SIOUX CITY - Midwest/ Dakota Div. 
Convention. Mike Nickolaus NFON, 402-494-6070. 
E-Mail: nfOn@avalon.net 
Web: http://www.pionet.net/-kObrd/ hamboree/ 

~ ~ ~ 3..t~~--= ·.~i-. 
NY - ROCHESTER - Atlantic Division 
Convention. Harold Smith K2HC. 716-424-7184. 

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, 970-282-1167 
ME - PORTLAND - Computer Show. Expo Center. 
Northern Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 
NJ - TEANECK - Computer Show. Marriott 
Glenpointe. 9:30am-4pm. MarketPro 201-825-
2229. Web: http://www.marketpro.com 
PA - LEBANON - Computer Show. Lebanon 

TEK 
MODEL 7603N 

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

JONES MODEL 1600-1 

!!:m~~~~dm~~r centrifugal~ 
mechanical tach measures RPM 
scale 0-500 RPM, coupling shaft 
1/8" accessories, various size 

CONDITION CODE "A" 

~-----~ 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. 7B53 (TD-1085), 
triggering to 1 OOMHz, minimum, sweeptime 50 
NS/DIV, has delayed sweep capacity. Includes 
cover, probes, accessories. Price: $395 

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 ...... , , 
Constant voltage or current power 1'. "

1
' " ' : 

supply voltage range: O to 50 11 1 
volts. Current range: O to 1.5A. 
Readout: 3 digit with 0.1 volt and 1 mA current resolu­
tion. Regulation: linear; input voltage: 115V/220V. 
Adjustments: voltage and current has remote control 
adjustment capability. NEW. Price: $195 

26 May 1998/ Nuts & Volts Magazine 

Frequency: 500KHz to 512MHz. Indicates to 
1024MHz. Requires external frequency dou­
bler for 1024MHz (supplied with unit). Readout 
can be used as a frequency counter. 
Accuracy: 6.5 digits expandable to X10 and 
X100. Output: -145dBm to +19dBm (0.5 
to 512MHz). Modulation: AM, FM, pulse, 

·-~- 400 and 1 KHz, 1mV to 1 V internal. 
Has input and output of modulation 
sources. PRICE: $1,095 

AN/URM-120 
500HM 

TH RU-LINE 
RF WATTMETER 

Frequency range: 2MHz 
to 1 OOOMHz. Power 

~-------' range: 10 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 10 to 
500 watts CU-755 200 to 1000MHz 10 to 500 
watts. Connector: Type N. Case included. Size: 
TWx6-5/8"Hx7-1/5"D. Weight: 6.5 lbs. 
Price: $395 

Write In 42 on Reader Service Card. 

Valley Expo Ctr. 9:30am-4pm. MarketPro 301-984-
0880. Web: http:/ /marketpro.com 
VA - CHANTILLY - Computer Show. Capital Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
VA- RICHMOND - Computer Show. The 
Showplace. 9:30am-4pm. MarketPro 301-984-

• 0880. Web: http://marketpro.com ______ _... ...... ~.~~~~..,_,._,,,__._,,~ 

CA - VENTURA - Computer Show. Ventura Co. 
Fgrds. MarketPro 415-456-6730. 
Web: http://marketpro.com 
FL - MELBOURNE • Computer Show. Melbourne 
Auditorium. 9:30am-4pm. Mai:ketPro 301-984-
0880. Web: http://marketpro.com 
IN - INDIANAPOLIS - Computer Show. IN State 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
OR • SEASIDE - SEAPAC Ham Conv. Seaside 
Convention Center. Randy Stimson KZ7T, 503-
297-1175. 
Web: http://www.easystreet.com/-otvarc 
TN - KNOXVILLE - Computer Show. TN Valley 
Fair-grounds. 9:30am-4pm. MarketPro 301-984-
0880. Web: http://marketpro.com 
............ ....,. ............. ....;·~~-. ~ ......................... ~ 
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 lot. 
Mary Russo 714-558-8813 
CANADA - QUEBEC - SOREL-TRACY· 
Hamfest. Jean A. Gadoury VE2UL 
E-Mail: jgadoury@sorel-tracy.qc.ca 
IL - GLEN ELLYN - Computer Show f, Sale. 
College of DuPage. Main Arena of Phys Ed Bldg. 
Corner of Park Blvd. f, College Rd. 9:30am-3pm. 
Computer Central Shows 847-940-7547 
MD - BOWIE - Computer Show. Bowie State 
University. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http://marketpro.com 
NJ - WESTFIELD - Computer Show. Westfield 
Armory. 9:30am-4pm. MarketPro 201-825-2229. 
Web: http://www.marketpro.com 
PA • WILKES BARRE - Computer Show. 
Genetti 's Best Western. 9:30am-4pm. MarketPro 
301-984-0880. Web: http://marketpro.com 
VA - ROANOKE - Computer Show. Roanoke Civic 
Center. 9:30am-4pm. MarketPro 301-984-0880. 
Web: http:/ /marketpro .com 
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........................... l&ll'l.~~-~~~~-.. ..... ~.-.~~-
TX - ARLINGTON - West Gulf Division 
Convention. Tom Gentry K5VOU, 972-442-1721 

I 
CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 619-561 -
0052 
CANADA - QUEBEC - MONTREAL - ARC 
Hamfest. James Hay VE2VE, 514-697-7205. 

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 
Oto 60 VDC at a maximum current of 4A. 
Regulation O.D15% or 1mV. Line or load. 
Sanes/parallel operation. Remotely program­
mable by voltage or resistance. Less than 
SOOµV RMS ripple. Constant current/constant 
current NEW Price: $395 , 



E-Mail: jrhay@haya.qc.ca 
ME - HERMON - Pine State ARC Hamfest. 
Hermon High School. 8am-lpm. Roger Dole 
KAITKS, 207-848-3846 
Ml - GRAND RAPIDS - Annual Hamfestival. 
Hudson-ville Fairgrounds, off 1-96 x-way. Randy 
N8KQX, 611>532-5450 
NC - CHARLOTrE - Hamfest & Computer Fair. 
Roll-A-Round Skate Ctr., 8830 E. Harris Blvd., 
7:30am-12:30pm. Charlotte ARC, PO Box 33582, 
Charlotte, NC 28233. E-Mail: w4cq@qsl.net 
Web: http://members.aol.com/wn4bbj/w4cq 
TN - NASHVILLE - ARC Hamfest. TN State Fair­
grounds. 8am-5pm. Bob Malone WB5ZDS, 615-
865-6225 

IBB"t"':m;""'rf"'i:"".11"".;f"'&~"'i ,,,., ""' . ~"&~*Yfiilh&fieJI 
CA - SACRAMENTO - Computer Show. Cal 
Expo. MarketPro 415-451>6730 
Web: http://marketpro.com 
WA - DRYDEN - Apple City ARC Hamfest. Greg 
Johnson WA7TSP, 50%63-1081. 
E-Mail: g.c.johnson@mail.sprint.com 

1•r•~~~t. 
CA - LIVERMORE - Swapmeet. Las Positas 
College. Noel Anklam 510-447-3857 
CA - SAN DIEGO - Computer Show. Scottish Rite 
Center. MarketPro 415-451>6730. 
Web: http://marketpro.com 
CT - NEWINGTON - AR League Hamfest. 
Newington High School, Willard Ave. Rte. 173. 
9am-lpm. Ralph Borriello NlVIM, 860-828-1695. 
E-Mail: r.borriello@snet.net 
IL - PRINCETON - Starved Rock RC Hamfest. 
Debbie Burton N9DRU, 815-795-2201. 
E-Mail: dbkatz@mtco.com· 
Web: http://www.prairienet.org/srrc/ 
IN-WABASH-County ARC Hamfest. 4-H 
Fairgrounds, State Rd. 13N. Don Spangler 
W9HNO, 219-563-8487. 
Web: http://www.netusal.net/-qrziota/ 
MA - TAUNTON - Computer Show. Holiday Inn. 
Northern Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 
NY - QUEENS - Hamfest. NY Hall of Science 
Parking Lot, Flushing Meadow Corona Park, 47-0.1 
11 Ith St. Stephen Greenbaum WB2KDG, 718-
898-5599 night only. 
E-Mail: WB2KDG@bigfoot.com 
OH - MEDINA - Two Meter Group Hamfest. 
Medina County Fairgrounds Community Center, 
735 Lafayette Rd. 8am-3pm. ·Mike Rubaszewski 
N8TZY, 330-273-1519. E-Mail: N8TZY@aol.com 
PA - BUTLER - Hamfest. Butler Farm Show 
Grounds. 8arn-4pm. George Artnak N3FXW, 412-
854-5593. Web: http://www.users.sgi.net/-wolfie/ 
VA - MANASSAS - Ole Virginia Hams ARC 
Hamfest. Prince William County Fairgrounds, Rte. 
234. Mary Lu Blasdell KB4EFP, 703-369-2877 
WI - JUNCTION CITY - Swapfest & Auction. US 
Army Reserve Ctr. John Feltz W9JN, 715-457-

2506. E-Mail: jfw9jn!!;'~.e~!;'.'!!!: •. ·. 
Eili:tBfi1,giiJ! ....... 
GA - ALBANY - ARC Hamfest. Arthur Shipley 
N4GPJ, 912439-7055 

li\flkit®@ll.1f4Bt#tt811811.ldl 
NY - ELLENVILLE - Chaverim lnt'I Convention. 
Fallsview Hotel. Arnold Halpern W2GDS, 732-222-
3009. E-Mail: w2gds@ju,,,no,,. . .,,co,,.,m,,,,.,.,,,,,.,,,,, 

i';i£1'~ll+@Wl&~'11tl1\fl0f11i•ta 
CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 
CANADA - ONTARIO - FERGUS - Guelph & 
Kitchener-Waterloo ARCs Hamfest. Bill Smith 
VE3WHS, 519-821-6642. 
E-Mail: smith.ve3whs@sympatico.ca 
Web: http://www.kwarc.org/fleamarket 
KY - PADUCAH - ARA Hamfest. Executive Inn 
Convention Ctr. 8am-3pm. Craig Martindale 
WA4WBU, 502-444-6822 
MA - DENNIS - Cape Cod Tailgate Swapfest. 
8am-3pm. Don Haaker WAlAIC, 508-760-1571 
NH - SEABROOK - Computer Show. Greyhound 
Racetrack. Northern Computer Shows 978-7 44-
8440. E-Mail: inquiries@ncshows.com 
NY - COR11-AND - Skyline ARC Hamfest. 
Andrew Slaugh KB2LUV, 607-753-0597. 
E-Mail: sany@sanyips.com 

. "<:;0·· .-,:>-"""'-"""""""""""'-""' 
...,;~~J,~l~-'­

GA - DALTON - Computer show. North GA Fair­
grounds. Georgia Mountain Productions 
70&838-4827 

IL - WHEATON - Six Meter Club of Chicago 
Hamfest. DuPage County Fairgrounds, 2015 
Manchester Rd. Joseph Gutwein WA9RIJ , 630-
963-4922 
KY -E~GER - Ham-0-Rama '98. Lions Park. 
8am-3pm. Robert Blocher N8JMV, 513-797-7252 
eves. E-Mail: krood@tso.cin.ix.net 

Ml - FLINT - Computer Show. Holiday Inn, 
Gateway Centre, US 23 @ Hill Rd. Exit. Five Star 
Productions 810-890-0988 
NH - MANCHESTER - Computer Show. Holiday 
Inn Expo Center. Northern Computer Shows 978-
744-8440. E-Mail: inquiries@ncshows.com 

Web: http://www.korrnet.org/rack 

f:IJlllR®~m.m.~HDllLl~~.J-0£iJl!8 
GA - ATLANTA - Hamfestival '98. Greg Barrett 
N5BDJ, 770-649-1467. . 
E-Mail: gbjb@mlndspring.com 
Web: http://www.saf.com/arc 

NJ - DUNELLEN - Raritan Valley RC Hamfest. 
Columbia Park. 7am-2pm. Bob Pearson WB2CVL, 
908-846-2056. 
RWPEARSON-WB2CVL@WORLDNET.ATT.NET 
VA- BLUEFIELD - Hamfest. Brushfork Armory. 
Don Williams WA4K, 540-321>3338. 
E-Mail: wa4k@sera.org 
Web: http://www.inetone.net/erarc/hamfest/ 

···---~--
NY - BETHPAGE - Hamfest. Briarcliffe College, 
1055 Stewart Ave. 9am-2pm. Richie Selzer 
N2WJL, 511>520-9311. E-Mail: N2WJL@juno.com 
Web: http://www.limarc.org 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561-
0052 

WV - BLUEFIELD - Hamfest. Brushfork Armory. 
Don Williams WA4K, 540-321>3338. 
E-Mail: wa4k@sera.org 
Web: http://www.inetone.net/erarc/hamfest/ 

OH - SUFFIELD - Hamfest. Wingfoot Lake Park, 
10 miles east of Akron. Ken Phillips K8CHE, 330-
733-5795. 

Ml - MIPLAND - Hamfest. Midland County Fair­
grounds, 8am-lpm. Jeff Weinberg 517-636-0643 
(w) 517-839-9371 (h) . E-Mail: wBcq@bytethis.com 
NH - NASHUA - Computer Show. Sheraton Tara. 
Northern Computer Shows 978-744-8440. 

. .;-~·/;.,, .. 

TN - KNOXVILLE - Hamfest & Electronics Flea 
Maikel National Guard Armory, 3330 Sutherland 
Ave. 9arn-4pm. David Bower K4PZT, 423-974-
5064. E-Mail: d.bower@ieee.org E-Mail: inquiries@ncshows.com 

<iA - KENNESAW - Computer Show. Outlet Mall, 
1-75@ Exit 117. Georgia Mountain Productions 
70&838-4827 

• LASER WINDOW BOUNCE SCIENCE PROJECTS 
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 
provides hours of Interesting and educational use. .~:" ... ~~~ 
Utlllzes a visible red laser that simplifies alignment and 
discourages Illegal use. Usable range will vary-expect 
about 20 to 50 meters. Optional lens will Increase 
range 200 to 400 meters! Further range requires 
expensive optics. Requires a sturdy video tripod (not 
Incl.) Caution-check local law In your state If planning 
to use for accessing oral communication. REQUIRES 

LW85 Pfans ............ $20.00 LWBSK KIT/PLANS ........ .. .. ............. . $149.50 
LWBSO Ready to Use With Selected Laser Pointer ...................... . $249.50 ......, · 
LWBlO Above With High Performance Laser Gun Sight, Long Range •="'..=.":e 

Extender Lens and Cushioned Headsets ...... ............... .. ... $299.50 ~-Ol'IMllD•m 

All 6 Above Kits Plus FREE Info Data Pack on 
HELPFUL HINrS Building and Tuning Wireless Devices 

COMBOX Parts and Plans for above! .. $59.50 
COMBOP Plans for all the abovel ........ $10.00 

~~~~~~....,,.-.,....,...,...,.~ ..... -r~~~~~~~~~~-1 

GRAVITY GENERATOR 
4 to 7x brighter 650-630 nm Radiation 

ATTENTION!! RAILGUN EXPERIMENTERS 

~~~~~ i!'!!_N!_R!!,!!.,S!!L.,,~ 
3 Ml FM BROADCAST 

TELEPHONE TRANSMITTER 
Shock Waves Energy , .. .u. _,.. 1..,,.. •....,.. • .,._,,, EMP ... 

Handheld and Battery Operate WARPNi )1VIW10N. ,..,...... ~ .. ""'""" """"'"""• '"" 
PPP 1 Plans ........................ $8.00 • Lossless Energy Charging 

-on FM-._......,._ PPPll<Klt/Plans ......... ..... $49.50 • ProgrommobleVoltogeto 2 KV 
Plafoct. ~---llu.od PPPJOReadyto Use ...... $79.50 and EnergyContralto3 KJ 
VWPM7Kl<lt/Plans ........... $39.50 1----------------t • Tri!19ered Spart< Swi1ch [IKJ] -
BEEPlKBeepsrA/erfl(Jf .. $19.95 ATTENTION! ~~R1v~~:s • Umversal12 VDCar115 VAC ~""=='...=,.. p. 
mGWPOWER STUllJ~UllJS Baff9ry Po-.d Mini Sized -·r; • 7.5 X 7.5 X 7• Lightweight HOTSHOT ........ """ 

I'll I'll Modules for -rc11 in: ~ HEP3 Plans H/Qh Energy Pulser/lgnffof. .: .................................... $15.00 
N lOOKV StunGun ... 29.50 HOVERCRAFT, ION GUNS HEP3K J<ff/Pfans (With 500 Joules Energy storage) ................. $349.50 

STUN200 200KV StunGun ... $49.50 FORCE FIBDS, SHOCKERS ell: HEP30 Assembled (With 500 Joules Enerra; Sforage) ............. $449.50 
STUN300 300KV StunGun ... $69.50 MINIMAX4 4KV@l0ma ........ . $19.50 lndMdual J?arls and Subauemblles Aval able 

INFORMATION 
UNLIMITED DEPT NV 0498 
BOX 716AMHERST, 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 

We Accept MC, VISA, Cash, MO, 
Checks. Please add $5.00 
Shipping. COD Orders Add 
Addfflonal $4.75. 
FREE CATALOG ON REQUEST/I 

Write In 44 on Reader Service Card. Nuts & Vqlts Magazine/ May 1998 27 



"Let Us Col/er Your Parts!" 

• Eye-Catching Enclosures 
• Exceptional Value 
• Massive Inventory 
• Custom Machining 
• Quality Silkscreening 
• EMl/RFI Shielding 
• Over 50 Siies 

fl SIMCO 
{800) 780·9090 www.simcobox.com FAX {941) 452·6200 

Write In 45 on Reader Service Card. 

••lwM&W'liaifallfB 
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 Altembemd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/wlmx/www 

· /swapfest.html 
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 

·~---••t•t FL· Ff. MCCOY - ARC Hamfest. Tom Bench 
KT4VF, 352-546-3967. E-Mail: w4frc@qsl.net 
Web: http://www.qsl.net/w4frc 

.i@ ... ~11&1Jlil11lllli11111lliltll 
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 847-94().7547 

JULY 1998 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561-
0052 . 
PA • DILLSBURG - Harrisburg RAC Hamfest. 
Monagahan Fire Hall, 245 W. Siddonsburg Rd. 
Michael Kalbaugh N3HLK, 717-232-6087. 
fabinfo@fabral.com n3njb@juno.com 

['tlllt••tl~illtmll1ii@lit• 
PA • WlLKES-BARRE • Murgas ARC Hamfest. 
Robert J. Michael WB3FAA, 717-288-3532 

lil\it11Rlltltllfllililll~•·11 
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, 317-2514407 
MO - KANSAS CITY • PHO ARA Hamfest. Bob 
Roske WAOCLR, 816-436-0069. 
E-Mail: waOclr@juno.com Web: http://www.tfs.net 
/-caltman/phdara/phdara.htm 
NC • SALISBURY - NC Alligator Group Hamfest. 
Civic Center. 8am-lpm. Walter Bastow N4KVF, 
704-279-339( E-Mail: alligatorl@juno.com 
OK • ALTOS • Altus Area ARA Hamfest. Ronald 
Hughes KB5UVC, 580-482-7994 
WA· KENNEWlCK · Tri Cities ARC Hamfest. 
Dick N7WLD, 509-783-3479. 
E-Mail: dick_goranson@kcc-<:omputers.com 
W1 - OAK CREEK • Swapfest. American Legion 
Post 434, 9327 S. Shepard Ave. 7am-2pm. 414-
762-3235 

ties.com/CapeCanaveral{Hangar/5711/ 
MA • SWANSEA • Computer Show. Venus 
DeMilo. Northern Computer Shows 978-7448440. 
E-Mail: inquiries@ncshows.com 
Ml • FLINT - Computer Show. Holiday Inn, 
Gateway Centre, US 23 @ Hill Rd. Exit. Five Star 
Productions 810-890-0988 
NJ - AUGUSTA· Sussex Co. ARC Hamfest. Dan 
Carter N2ERH, 973-948-{i999. 
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@frontiemet.net 
Web: http://www.frontiemet.net/-wittman 
/wittman/GRAM 
PA • KIMBERTON - Mid-Atlantic ARC Hamfest. 
Bob Haase W3SA, 610-293-1919 
PA • PnTSBORGH • North Hills ARC Hamfest. 
Northland Public Library, 300 Cumberland Rd., 
8am-3pm. Bob Ferrey, Jr. N3DOK, 412-367-2393. 
E-Mail: n3dok@pgh.net 
Web: http://nharc.pgh.pa.us 

••~11s~uau1rmaw+tt1B1 
MT - EAST GLACIER • MT State Convention. 
Gerry Leach VE6BVZ, 403-285-5547. 
E-Mail: leachg@cadvision.com 

IBllllll1rnwl(4mt!llllA1llfll 
CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561-
0052 
NC - CARY • Swapfest. Cary Community Ctr., 404 
N. Academy. Cary ARC, PO Box 53, Cary, NC 
27512 
NH • SEABROOK • Computer Show. Greyhound 
Racetrack. Northern Computer Shows 978-744-
8440. E-Mail: inquiries@ncshows.com 
TX • TEXAS CITY • Tidelands ARS Hamfest. Carl 
W. Steele Jr. WA5WVP, 409-948-0308 

iiT®ll®illtlhJfCGtlffi-~·-1 
IL • SUGAR GROVE • Fox River Radio League 
Hamfest. Waubonsee Community College. James 
Von Olnhausen 630-897-3042. 
E-Mail: n9uzc@amsat.org 
MA · CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembemd KAlMQX, 617-253-
3776 Web: http://web.mit.edu/w 1 mx/www 
/swapfest.html 
MA · WORCESTER - Computer Show. Worcester 
Centrum Centre. Northern Computer Shows 978-
7448440. E-Mail: inquiries@ncshows.com 
MO ·WASHINGTON • Zero Beaters ARC 
Hamfest. Bernie E. Hillerman Park. 6am-2pm. 
Keith Wilson KOZH, 314629-2264. 
E-Mail: nOmfd@amsat.org 
URL: http://zbarc.usmo.com 
NY - FARMINGVILLE • 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, 419-238-
2812. E-Mail: barnesrl@bright.net 

IL • PEOTONE • Kankakee ARS Hamfest. Don Web: http://www.bright.net/-bamesrl/w8fy.htm 

Kerouac K9NR, 815-939-7548. llllll•lll 8 f{ifS'•f11im 
E-Mail: K9nr@juno.com Web: http://www.geoci FL - MILTON· Milton ARC Hamfest. Mark 

------------------------- Continued on page 76 

Converters * Remotes * Converters * Remotes * Converters * Remotes 

Modern Communications • (405) 691-0594 TEL&FAX 

en Converters: 10 50 100+ .... Parts, Parts, Parts 
~ G.) Panasonic: TZPC175 .. $75.00 $69.00 $65.00 

Centurion CF-3000 •.•• $65.00 $60.00 $55.00 50 200 500 (D ~ DRZ-3 or DRX-3-105 .•. $29.00 $25.00 $18.00 .... ·Remotes: 18 VAC, 300 MA P/S $3.00 $2.50 $2.00 El G.) Jerrold: 400, 450, 550 ... $4.50 $4.00 $3.75 
65.8 MHz Saw Filters $2.50 $2.35 $2.10 
PIC16C54 $2.20 $2.10 $2.00 

~ CFT: 2XXX ••••...••••. $4.95 $4.50 $4.25 PIC16C56 $2.35 $2.30 $2.25 0 = S/A: 075, 175, 475 •.••.. $4.95 $4.50 $4.25 Micro 68H705C8P $9.50 $9.00 $8.50 
,... 

0 S/A: 8600 Orig_inal ••••• $5.95 $5.50 $5.00 4MHz (D 
Zenith (ALL) ........... $4.95 $4.50 $4.25 (Resonance 2 pins) $0.45 $0.40 $0.35 (ft 

0 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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I A le,, 1ie Got I... Prices effective May 1 
VV' v• 11 throughJune12 , 199a. 

MCM ELECTRONICS® 
MCM is the leading supplier to the consumer electronics service industry. 
Additionally, hobbyists, educators and even manufacturers have looked to 
MCM for all of their component needs. Call today for your free catalog! 
Transistor Reference t Cable Television 
SoftVlare ' 
Compiled so the user can 
substitute transistors that 
perform the same, despite 
their different part numbers. 
Crosses are made according 
to maximum ratings and 
electrical characteristics. Approximately 
8,000 entries. 

Order# 
81·2460 

Round Analog Panel Meters 
These meters feature rugged 
steel backs, U-clamp flush 
mounting, fade proof 
lithographed metal dials and 
glass fronts. Dimensions: 2" (D) 
x 1.5" (D) . Accuracy 5% 

Order# Range 
72•7047 0-15VDC 
72-7048 0-50VDC 
72·7049 0-5ml;PC 

TENllllA® -s~~ 
Digital Soldering Station 
34!J-875°F adjustable 
temperature and a· variety of 
replacement tips make this 
unit perfect for a variety of 
applications including SMD. LED 
display accurately shows tip 
temperature and setpoint. 

(ea.) 
$19.95 

Order# Reg. 
21-1590 sysi.'oo s99 .00 

TENMA® 
Manual Ranging DMM 
Features 3'h digit LCD display, 
DC voltage measurement up 
to 6C/JV, transistor, d iode and 
battery test. Also measures AC 
voltage to 500V, DC current to 2A. 
and resistance to 2000Kohm. Holster, 
manual and test leads included. 
Requires one 9V battery not 
included (#290-080) 

Order# 
72·2055 

TENNIA® 
30Amp 
Power Supply 
1-15 volt variable supply 
provides 30A duty cycle, 

(ea.) 
$31 .95 

24A continuous output. Cross meter 
simultaneously displays output voltage and 
current. Multiple terminals plus cigarette lighter 
plug allows easy connection of multiple items. 
Over current and fuse protected. 

Order# 
72-630 

Electrolytic Capacitor 
Assortment 
Contains 75 radial and axial 
short lead capacitors. 
Voltages and values will vary. 
Voltages range from 6.3-50V. 
Values range from O. l-470µF. 

Order# 
102-G30 

• 

(ea.) 
$215.00 

(kit) 
$6.95 

Converter 
85 channel cable 
converter features 

channel memory, infrared - ··· remote and switched AC 
outlet. Remote requires I 
two "AA" batteries. 

Order# Reg. 
33-2065 $~ 

Remote Control 
A/B Switch 
Remote controlled 
RF switch allows 
selection from two 
sources for output to 
TV or VCR, via infrared remote. Electronic 
switcher eliminates possibility of contact failure. 
Frequency range: 5MHz-900MHz. Output and 
inputs are 75ohm "F'' type connections. 
Remote requires two · AA" batteries not 
included (#290-070). 

Order# Reg. $
19

_
95 32-4425 $~ 

2A Selectable Voltage 

Power Supply • 
Ideal for powering projects, or .. .•. for use as a battery eliminator. i 
Regulated output is switchable \ 
to 3, 4'h, 6, 7'h, 9 or 12 volt. ' 
Order # (ea.) .. · •· ; 
28-2200 $16.95 . 

High Power 
FM Transmitter 
Pre--0ssembled module 
transmits line-level audio 
to any standard FM radio. 
Output may be adjusted 
from 88- l 08MHz. Requires 
9- l 5VDC supply, l 50mA. Recommended power 
supply of eight "AA" batteries or AC adaptor 
(not included). Board dimensions 2" x 2'h" x %". 

Order# Description (ea.) 
28-4851 Transmitter Module $24.95 
58-1490 12VDC, 500mA Adaptor 2.61 

32 Piece Security 
Bit Set 
Handy pocket size 
set contains many of 
the bits commonly 
used to remove · 
tamper resistant 
screws found in many of today's electronic 
products. Items like IBM PS/2 monitors, cable 
boxes and telephone equipment. Contains torq 
bits, spanner bits, tri wing bits, security hex and 
torx bits, all housed in a pocket sized carry case. 
Bits fit any standard %' driver. 

Order# (ea.) 
22·1875 $15.39 

Write In 33 on Reader Service Card . 

To take advantage of special pricing on 
the items listed, you must provide this 
code: NVM18 ---

stereo/Mono 
Headphones 
Switchable stereo/mono with 
an independent volume control. 
Frequency response: 20Hz- l 8KHz. 
Cord has 3.5mm plug, 3.5mm to 
% adaptor included. Display 
packaged for resale . 
Suggested list: $12.95. 

Order# Reg. 
35-455 $~ 

ATC Lead Wire Fuse 
Finally there is a fast, easy 
and low cost way to tap 
an automotive fuse box. 
Standard ATC type fuse 

-

has attached 6" lead wire, making acce ory 
connection a snap! 

Order # Amperage Order # Amperage 
60-3855 5 6°'"3875 20 
6G-3860 7.5 60-3880 25 
60-3865 10 6°'"3885 30 
60-3870 15 

Universal Desktop w~~~"".,:::=., 

Rapid Battery 
Charger 
Unique charge 
contac ts 
accommodate 
nearly any type of 

""" Oam:> 

Ni-Cad or NiMH battery. Ideal for Amateur 
Radio HTs, computer laptop, camcorder, 
cellular phone and many other batteries. 
Supports 4.8V, 6V, 7.2V, 8.4V, 9.6V and 12V 
charging. AC adaptor and automobile 
cigarette lighter included. Charge rate: 
650/40mA. Discharge rate 400mA. 

Order# 
111-2801 

"LinKer II" 
Telephone 
Line 
Simulators 
Full featured 

(ea.) 
$49.95 

bi-directional line simulator tests modems, fax 
machines, answering machines and standard 
telephones without connection to your phone 
lines. Caller ID version generates nine 
pre-programmed Caller ID messages. Meets 
all Bellcore specifications. Generates true dial 
tone (350Hz and 440Hz at -15dB) and 
20Hz ring (1 .5 REN). 

Order # Description 
72-6548 LinKer II 
72-6549 Caller ID Linker II 

(ea.) 
$229.00 

379.00 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project. 
All programming 
and hardware details 
explained. Complete schematics. 
Learn to program the LCD, keypad 
digital, analog, and serial 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,timers, chip-selects • 

26 pin expansion connector • Built-in Logic Probe • 
Power Supply (can also be battery operated) • 
Powerful ROM MONITOR to help you program • 
Connects to your PC for programming or data 
logging (cable included) · Assembly, BASIC, and 
C programming(varies with model) • Program disks 
with Cross Assembler and many, well documented, 
program examples • User's Manuals: cover all 
details(over 500 pages) · Completely assembled and 
ready to use • Source code for all drivers and 
MONITOR • Optional Text Book 

Everything you need. From $279 
Money Back Guarantee 

Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 

Call 1-800 -730-3232 

AES 
P.ft!ii!@·1iMMlitit§Hij 

AES 515 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 

ELECTRONIC 
COMPONENTS 

Visit our web site! 
www.mouser.com 

FREE catalog is available on the 
internet, CD-ROM, or in paper! 

• 70,000+ Products • 145 Suppliers 

• Same Day Shipping • No Minimum Order 

800-992-9943 
817-483-6828 Fax: 817-483-0931 
www.mouser.com catalog@mouser.com 

MOUSER 
ELECTRONICS 

958 North Main St., Mansfield, TX 76063 
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by Joseph J. Carr 

I UJrB[J] rJlffJ[J][J](B[} 
Some 
Measurement 
Tricks 
Lord Kelvin once said something 

to the effect that we really don't 
understand a phenomenon until 

we can measure it and apply numbers 
to it. 

Measurements are part of our 
very existence in the modern world. 
Indeed, if we rename the human 
species, let's call ourselves "homo 
metricus:· 

In electronics, we make measure­
ments with a variety of devices includ­
ing voltmeters, ohmmeters, oscillo­
scopes, frequency counters, and 
dozens of other instruments. We also 
use electronic instruments to mea­
sure other things like temperature, 
pressure, forc,e and so forth . We have 
a variety of sensors available, and they 
can be integrated with a variety of 
electronic analog and digital circuits. 
Although measurements are all over 
the place, only a few of us are aware 
of some of the techniques of mea­
surement. 

marker and "X" out your lab 
work and make you do it over. 
Ouch! Did I get hollered at a lot. 
When he wasn't hollering (with 
a twinkle in his eye), George 
imparted a few tips about mea­
suring things. Although the 
examples here are mechanical, 
they apply to all forms of mea-
surement, including electronic 
measurements. 

Averaging 
Measurements 

All measurements have 
variation. That is, error will be 
found in all measurement 
processes. If you use a voltmeter 
to measure exactly the same 
voltage time and time again, then 
you will find some variation. It 
might take a high resolution 
meter to see the variation in 
some cases, but it's there 
nonetheless. 

One way to handle this 
problem is to take multiple mea­
surements, and then average the 
results. Let's say you are mea-
suring the DC voltage from the 
output of a magnetometer. Five 
successive measurements (we 
assume the actual voltage did 
not change) are 2.476V, 2.474V, 
2.476V, 2.473V, and 2.475V.What 
is the most likely value of the 
actual voltage? We can't know 
for sure, but the most probable 
voltage is the average: 

adding to the amount of work 
required to weigh two samples. By the 
way, I am going to talk about weights, 
even though many people would mea­
sure mass. They are the same mea­
surement, even though mass and 
weight are different. Weight is, after 
all , the force of attraction between 
the item being weighed and the 
earth's gravitational field. Believe it or 
riot, there is such a thing as a "gram­
force" measurement, and some strain 
gauges are calibrated in terms of 
gram-force. It is a force, not a mass. 
But a gram is a mass, you say? Well, 
one-gram force is the force of gravity 
on a one-gram mass (about 980 

Figure 2. 
George was probably one of the 

best physics teachers in the country. 
Indeed, he was even voted "best" by 
an education organization at one 
time. "Doc George" did not really 
have a doctorate, but he did teach 
freshman physics for many, many 
years. He was especially famous for 
his classroom experiments.They were 
always instructive, but one was a bit 
destructive. He sometimes illustrated 
Pascal's principle by placing a sealed 
barrel of water on the lecture stage.A 
hose ran out the top of the barrel, 
through the back window, up the side 
of the physics building, through a 
fourth floor window where a gradu­
ate student stood waiting.Water filled 
the entire length of the hose. 

l.476Y + l.474Y + l.4~6Y + l.47JY + 1.475 = l.4l4B Yo/ts 

Figure 3. 

At the professor's signal, the grad 
student would jam a slip fit wooden 
dowel in the exposed end of the hose 
and then smack it very hard with a 
rubber mallet. The force imparted by 
the mallet was transmitted through 
the hose to the barrel , and. the barrel 
would then explode. After a big 
"Whump;' the water splashed all over 
the front row of students, and flood­
ed the stage. I understand that he did 
that performance for a number of 
years until the stage's wood ·floor rot­
ted out from all that water. 

If you are interested in radio, then 
you would love George's rope 
demonstration of standing waves! 

George ruled over the Physics I 
and Physics II laboratories with an 
iron hand. A kindly hand, but iron 
none the less. He insisted on students 
using a bound laboratory notebook, 
and following proper procedure. If 
you made a mistake due to sloppiness, 
then he would take a bright red magic 

Whether or not we have a 
legitimate right to claim the 
voltage is really 2.4748 volts, 
depends in part on the resolu­
tion of the voltmeter used to 
make the measurements. 

By the way, it isn't correct 
procedure to measure the volt-
age once and write down the 
value five times to make the 
"average" calculation. Don't 
laugh, I've seen it done! 

One two-way radio techni­
cian I know uses a digital fre­
quency counter (DFC) to mea­
sure the frequency of transmit­
ters. He takes three or four 
measurements by depressing 
the microphone button succes­
sive times , and then writing 
down the readings from the 
DFC. He would average the val­
ues to determine the "correct" 
value. 

Figures I th rough 4 show a 
way to average readings without 



0 
SAMPLE 

011en c11ann111 
huh? 

Another method for averaging 
measurements is shown in Figure S. 
Here we are measuring the length of 
a sample using a ruler. The problem is 
that the marks on the ruler are not 
entirely uniform, so there will be a 
small amount of variation depending 
on where on the ruler the measure­
ment is made. George's idea is to 
make multiple measurements (Figure 

A Standing 
Wave Example 

Figure 5. SAMPLE 
S shows three, George would have 
liked to get more data). The points 
where the ends of the sample are 

George had a rope trick to illus­
trate standing and traveling waves in 
the classroom, but he also had an 
experiment for the laboratory (Figure 
6). The original used a 440 Hz ("A" 
above "Middle-C") tuning fork as the 
signal source, and the student's good 
ear to find the nodes and anti-nodes. 
The version shown in Figure 6 uses an 
audio oscillator and miniature loud­
speaker for the sound source, and a 
microphone on the tip of a wooden 
dowel to pick up the sound traveling 
in the pipe. The dowel is slip-fit into 
the pipe. If we know the length of the 
pipe, and the length of the dowel, then 
we can measure the position of the 
microphone within the pipe by mea­
suring the portion of the dowel stick­
ing out of the end of the pipe. dynes). 

Let's say ol' George had two min­
eral samples, and wanted to weigh 
both of them. He might use a platform 
balance. This type of scale is a nulling 
instrument consisting of two pans on 
opposite ends of a long bar. The bar is 
mounted at the center on a fulcrum. 
When the weight on the sample pan 
is equal to the weight on the other 
pan, then the pointer is in the middle 

. (zero). Actually, if we have weight WI 
on one pan, weight W2 on the other 
pan, and LI and L2 are the distances 
from the fulcrum point to each 
weight, then the null or balance con­
dition will exist whenever WI x LI = 
W2 x L2. 

To make the measurement, 
George might place sample "A" on 
the sample pan, and then add weights 
to the other pan until balance is 
achieved (Figure I). He would then 
add up all the little standard weights 
on the pan and assert that this figure 
is the weight of sample "A" 

He would then remove the sam­
ple and weights. The second sample 
("B") is then placed on the sample 
pan, and enough standard weights are 
added to the other pan to balance the 
pointer (Figure 2). He may then assert 
that the value of"B" is the sum of the 
standard weights needed to balance 
the weight of "B." 

He made two measurements and 
produced two results. Suppose we 
wanted to make multiple measure­
ments and then average the results? 
George liked that kind of measure­
ment. One way is to weigh each sam­
ple twice, and then take the average: 

A 
A1 +A2 

and, 2 

B 
B1 +B2 

2 
That's essentially the same as my 

buddy clicking the two-way radio mic 
button twice and then averaging the 
frequency measurements. But that 
also takes four measurements to get 
two samples or "A" and "B" (Ai. A2, 
B1, and Bi). Figures 3 and 4 show a 
better way. 

In Figure 3, we see both samples 
being weighed on the same platform. 
This produces a sum (S) weight of S = 
A + B. In Figure 4, on the other hand, 
sample "A" is on the left pan, and sam­
ple "B" is on the right pan with 

SAMPLE 

located are jotted down, and then 
their differences found. 

Note in Figure SA that the "O" 
mark is used. This is only done when 
the mark is not at the very end of the 
ruler. Wear and tear can obscure the 
zero point. It is done in this case 

enough extra weight to balance the 
scale. This measurement produces a 
difference (D) weight of D =A - B.We 
now have two measurements, S =A + 
B and D = A - B. Now let's do a little 
arithmetic: 

because there is a small bit of uncali­
brated space to the left of the zero 
mark. The sample is then moved to 
different portions of the ruler 
(Figures SB and SC). If the points are 
designated "left" (L) and "right" (R), 
then the average can be calculated: 

The signal level picked up by the 
microphone can be measured by an 
oscilloscope or AC voltmeter. If the 
signal voltage is plotted as a function 
of length (as measured by the length 
of the end of the dowel sticking out), 
then we will find a pattern such as 
Figure 7. A I and A2 are anti-nodes, 
while N I and N2 are anti-nodes. The 
wavelength (and hence the frequency) 
of the sound waves inside the pipe can 
be measured by measuring the dis­
tance between nodes and anti-nodes 
at several points and then averaging 
them. The nodes occur a half wave-

S+D (A +B) + (A- B) 
--

2 2 

and, 
S-D (A+B) - (A- B) 
--

2 2 

A+A 
- -

2 

B+B 
- -

2 

A 

B 

Measurement 
LI RI 
L2 R2 
L3 R3 

Difference 
RI - LI 
R2 - L2 
R3 - L3 

Two measurements, but the end 
result is the average of two measure­
ments for each "A" and "B." Neat, 

The average of the three mea­
surements is: 

3 

(RI-LI ) + (R2-L2) + (R3- L3 ) 
Length = 

Figure 6. 

MICROPHONE LOUDSPEAKER 

ALF A ELECTRONICS Visit www.alfaelectroniCS.com tor complete into 

1-800-526-2532 . HIGH Q~ALITY TEST EQUIPMEN .... 

-~ J: ~ ~ 
DMM-8'5 ($179.00): t1Ue nns, AC/DC (If ,A), 0, 

bar graph, lieq, capac., dBm, logic, diode 
DMM-23T ($99.9S): 4!h digit, t1Ue nns, high r=l 

(lOµV, IOnA. IOmO), hFE, diode, contin. 
MM-20 ($74.9S): AC/DC (If, A), Freq, cont, 

Capac, Induct., 0, hFE, diode, duty cycle 
DMM-122 ($S9.9S): DCIAC(V ,A), 0, hFE, diode 

capacitance, lieq, logic, continuity 
DMM-123 ($44.9S): DMM +capacitance, 

DCIAC(V ,A). 0, hFE, diode, continuity 
DMM-10 ($19.9S): 3\i41igit, DC/AC V, 0, hFE, 

_____ ...__di_ode,_ signal_ output(+JV,-0.SVsq.,SOO~uty) 

• Constant current, constant vo tage m 
• Short Circuit and overload protected 
A11alo1 Mden D!splgr Dltd!ol Voll Ana/or Cllrrenl 
PS-303 ($1S9.00) 30V/3A PS-8200 ($179.95) 30V/3A 
PS-30S ($219.95) 30VISA PS-8201 ($239.95) JOV/SA 
PS-8112 (S399.9S) 60VISA Dltd!ol Volt & Cllrrenl Dlsplqr 
PS-1610 ($289.00) 16VllOA PS-8300 ($199.95) 30V/3A 
PS-8107 (S399.9S) 30V/10A PS-8301 ($2S9.9S) 30V/SA 

~---................ . ... .. . 

CAP-IS (J,9.95): J!h digit, O.lpF-
20mF, 9 Ranges, 0.lpF "'50luti 
zero adjustment. 

LCR-2' (J/39.95): 0.lµH-200H, 
0.lpF-2000µF, 0.010-20MO, 
diode test Ni!W Motld. 

• A Curn:nt Pro 34.9 
•DC/AC Curn:nt Probe $19.9S 
•Mini AC Clamp $S9.9S 
•AC Clamp w/temp $89.9S 
•AC/DC Clamp $109.9S 
• Thcnnometer $69.9S-$89.9S 
•IR Thennometer $189.9S 
•Sound Level meter $169.9S 
•Tachometer $169.9S-$219.9S 
•EMF Tester $69.9S 
• Press11tt meter $299.9S 
•Watt Meter $129.9S 
• High Voltgae Probe $S9.9S 
•pH Meter $79.9S 
• . t Meter $80-$90 

RF~•~1A( 124.95)100 -
1 SOMHz sinewaves in 8 nmges 
• ~1'2AD($229.9S) with 6 digit COIUl!er 
Au.U.c_..ter•AG-2601 (Sll4.9S) lOHz.. 
I MHz. 0-8Vpp sine, ().1 OVpp sq>WeWlVe 
• AG-2603AD (S229.9S) with 6 digit COIUl!er 
F-c--.... • FG-2100A (S1'9.9S) 
0.2Hz-2MHz.SmV-20V,. 
• FG-2103 (S329.9S) S-ep O.SHz-5MHz 

-
• OS-620 $324.95 
•Dual CH/X-Y operation 

• OS-626G $599.95 • 2 variable out ().30V,().3A •Const voltage, ~ent m •Auto serial/parall.(PPT ser) FG-ll020G ($209.95) DM-8034($179.95) J!h dgt 
•Voltage regulation $0.0J • •Auto track (PPT series), • 0:02Hz-2MHz w/colUlter • AC/DV(lf ,A),C,O,diode 

• 1 m V/div sensitivity 
• Z.axis input, CH 1 output 
TV syn. ALT trigger 

• 2 probes (xl,xlO) 

• Dual Cfl I Delay sweep •One fixed SV ,JA output 
• Readout .. eur- ..., • Auto track, serial, parallel 
•Built-in delay line •Const volt, current mode 
• Z.axis input.CHI output • 4 analog or 2 digital display 
• 2 probes (xi, xlO) PC-3030 ($499.95) 

• Current regulation $ 0.2 ~ IEEE-488.2 and SCP! • Sme/Squ/Tri/pulse/Ramp DM tNUAt$J39 9S) 3 
PS-1830 ($209.95) 18V/3 compabole command set FG-le1'G ($229.95) ~ · ,,. 
PS-1850 ($229.95) 18VIS PJ'S.INOG(Sl,149.95)18V/6A • 0.02Hz-2MHz w/colUlter 'ACV to SOkHz, tlUe !JDS 

PS-1830D(S229 9S)18V/3A PPS..J63!1G(Sl,149.95)36VIJ..5A FG-IOSO ($499.95) Sweep DM-80SSG($889.9S)S!h 
l's.l850D(S2S4.9S)ISV/SA PPT-JIJOG(Sl,499.95)18V/lA • 0.0SHz-SMHz w/cowtter • 0.006% lCCWllC)', GPlB 

' I t - ' ' !) II '"l ' ;, .. • ~· ' 0\ 0 I • ' • ' ,, • , • : 11 I o ~ 11 11 11 • 

ALFA ELECTRONICS TEL: (800)526-2532 I (609) 897-1135 Call/ Write I Fax I Email for FREE CATALOG 
p .0. BOX 8089 FAX: 609-897 -0206 Visa, MC, AMEX, COD, PO Accepted. OEM Welcome. 

PRINCETON. NJ 08543 E-mail: alfa0168~aol.com 1 Year Warranty 12 Years for GW/lnstek) 
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---------------------------------011enChanne1 --------------------------------
length apart, as do the anti-nodes. 

More about measurement, 
including some of the arithmetic of 
measurement, can be found in my 
book The Art of Science. It is available 
at 1-800-247-6553, or on the 
web through Amazon Books 
(http:l/www.amazon.com). 

Problems 

When you send me an E-Mail 
please, spell the E-Mail address cor­
rectly. The correct address is CAR­
RJJ@AOL.COM. That's a "C;' an "A," 
plus two "Rs;· and to "Js." It seems 
that a number of people have been 
using a variation on the address, and 
receiving a lot of my E-Mails is annoy­
ing the daylights out of a seventh­
grade middle school girl somewhere 
out there in cyberspace. She 
expressed her distress rather forcibly, 
and even got a little rude. She did, 
however, apologize for her state­
ments, and accepted my apology for 
any E-Mails that she received. I love 
hearing from readers, but if you did 
not get a response, then maybe the 
young lady received it instead. NV 

ConnecC:lions ••• 

I can be reached by 
snail mail at P.O. Box 
I 099, Falls Church, VA 
22041, or via E-Mail at 
CARRJJ@AOL.COM (and 
please get it right ••• 
please). 

Figure 7. 

Want To Get Rich? 
A year or two ago, I saw a piece on Sixty Minutes 

about a scam originating in Nigeria. later on, a friend 
of mine got the same solicitation (but was too smart 
for it). Recently, I got mine. The deal varies from one 
letter to another, but they have the same basic ele­
ments. Someone in Nigeria (my letter is signed by"Mr. 
Uyi Oghafua") sends a letter to a US address claiming 
to be an official of a company or the government. 

My letter was supposedly from someone in the 
Nigerian National Petroleum Corporation.They want 
to establish a long-term business relationship with 
me. There is supposedly a huge amount of money in 
some kind of "floating suspense account" in the 
Central Bank of Nigeria. In my case, it was $30-million 
US dollars. All they need to get access to the money 
(for which service I am to receive 30 percent) is my 
account number, the name and address of my bank, 

• PRODUCT ENGINEERING 

•FIRMWARE DEVELOPMENT 

and a bit of additional information. In a pig's eye! 
Don't be fooled by this scam. In fact, don't ever 

send your bank account data to anyone. If you need 
to transfer money from bank to bank, then your reg­
ular banker can tell you how to go about it (indeed, 
they can do it for you). The reason I bring this 
attempted scam up in my column is simple: they used 
my ham radio call sign and the P.O. box number (see 
below) ... which I used almost exclusively for reader 
mail. This tells me that some other ham operators, or 
others who might be listed in databases or mailing 
lists as electronics enthusiasts, might receive similar 
letters. 

These scams prey on people by appealing to their 
greed. I try to follow the TANSTAAFL principle 
(There Ain't No Such Thing As A Free Lunch!). Or, as 
the post office ad about mail order scams says it: "If 
an ad seems too good to be true, then it ain't." (Well, 
maybe I paraphrased it a little bit.) 

Complete On Site 
Electrical Engineering Lab · 

• REVERSE ENGINEERING 

• RF CIRCUIT DESIGN & MANuFACTURING 

• MICRO CONTROLLER & EPRQM HARDWARE & SOFTWARE DEVELOPMENT 

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

DESIGN/LAYOUT PRINTED CIRCUIT BOARDS AsSEMBLY SERVICES 
• CAD LAYOUT SERVICES • SINGLE & DOUBLE SIDED 

• COMPATIBLE WITH ALMOST 

ALL CAD SYSTEMS 

• MULTI-LAYER & FLEXIBLE PCB's 

• FROM QUICK TURN PROTOYPES 

• FROM SCHEMATICS OR 

SAMPLE PCB's 

TO SCHEDULED PRODUCTION RUNS 

• FINE LINES, SMT 

• PHOTOPLOTTING SERVICES • ELECTRICAL TESTING 

• 28,800 BAUDE MODEM • 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 
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• 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 



~enc~~::.t~?va~!~!!~!d'Di!a~/~!~; T!~e~iis~:!ally ® Elenco Scopes 
Cover and~ 

Pour Functions In One 
Model MX-9300 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 100MHz 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 @ 1 A, 5V @2A 

.A9 Tektronix DMMs 
~ • 40,000 count 

Model 26111 
Model 70111 
Model 73111 
Model 75111 
Model 77111 
Model 79111 

Model 389 
Model 390 
Model 391 

• High Accuracy 
• Tektronix quality 
• 3yr warranty 

DMM 912 $179 
DMM 914 $229 
DMM 916 $275 

Model 12 
Model 83 
Model 85 
Model 87 
Model 863E 
Model 867BE 

$109 Model 388A 
$127 Model 2707 
$143 Model 2860A 

Model 5360 $1 95 Model 5370 
Model 5380 $265 Model 5390 

Digital Multimeter 
Model M-1700 

$39.95 
11 functions including 

20MHz, cap to 20µF. 
UL-1244 safety specs. 

freq to 

Meets 

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. 
• 1 O built-in tests identify mosts memory defects Pre-heat 

cycle prior to tests. _,,.. 

1525 t-: 

20MHz Sweep I Function Generator with 
Frequency Counter Model 4040 123 ... NEW .... $950 

Technician Tool Kit 
Model TK-1500 

$99 
$75 
$79 

$219 
$295 

• 0.2Hz lo 20MHz 
• AM & FM modulation 
• Burst Operation 
• External Frequency counter to 30MHz 
• Linear and Log sweep 

10MHz Model 4017 

Standard FRS 
Model FRS-14 

• 1 /2 Watt Output, 14 Channels 
• LCD Channel & Code Display 
• 38 Selectable Channel Codes 
• Back·Ut 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 voltages: 3 fixed· +5V@ 3A, +12V@ 1A, -12V@ 1A 

1 Variable - 2.5 - 20V @ 2A 

• Variable 3·14 VDC 
• Thermal Protection 
• Current limiting 

Model 1686 12A 
$159 

Model 1688 28A 

$239 

Features: 
• 10-Digit LCD Display. 

• 250MHz Direct Count. 

928 ... . . .... $1445 
968 ... . ..... $1695 
97 .......... $1695 
998 ......... $2095 
1058 . NEW ... $2495 

. 

• 

28 tools plus a DMM -
contained in a large . • 
flexible tool case with / · · · 
a handle ideal for · 
everyone on the go. · .: \ 

$49.95 

Q• pqwer supp&y 
Model.XP4 

4 Fully Regulated DC Power Supplies in One Unit 
4 DC vottages: 3 fixed - +5V @ 1 A, -5V @ 250mA, 

+ 12V @ 500A • 1 Variable 0-12V @ 500mA 

REPAIR SYSTEM 
SOLDERING AND DESOLDERING 

Model SL-916 

• 16 Segment & RR Signal Strength 
Bargraph. 

• NiCad Battery Included. 

Model F-2800 
1MHz - 2.8GHz 

sgg Top-of-the-line repair system will 
handle desoldering. Temperature 

controlled soldering from 300°F to 
~P-o_rt_a_~_e_S_e_m-ic_o_n_d_u_ci_o_r_Tu_s_~-r~~~~S-a-~-ll-it_e_F-in_d_e_r~~~~~~~~~~~D-ua-l--D-~-p-l-ay~79~F(15~C~42~C),desoldering 

B&K Precision Model 510 Model SF-01 LCR Meter temperature range 410°F to 900°F 
• In or out-of-order circurt tests for transistor, FETs. w/ Stat Functions (21 Q°C to 480°C). The system is 

SCRs and darlingtons. •Aligns Satelite Dishes B&K M d I 878 
• Range 9so-2osoMHz 

0 e based on principle of vacuum 
·Audio Tone $219.95 absorption of the solder from the PC 
• Compact Size 
•Self Power Check Auto/manual range board. 

Write in 34 on Reader Service Card . 

Many features 
with Q factor 

High Accuracy 

SL-928 - Desoldering System with Digital Display also 
available. $325.00 
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Multi· Tasking PC Watch Dog. 
PC ISA & Printer Port Data Acquisition, 

Remote Download. Expandable 8051 SBC . 
Fledl staru at $99! Our stack oo cards 
erpand SBC to fit your needs or daip 
your own circuits with the proto board. 
Projects up la .. time! 
• 89C5X, I l.059MHz, 4.75"x3. IS" 
• Download and debug program file Ihm 

run, all from your PC. Its thal simple! 
• RS232 I< RS485 ports. 5 Ext. lntmupts 
•Expans""1 Cards: AID, D/A, DUO, LCD/ 

Keypad, Counter, prototype board. 
•FREE A.sxmblcr, Disassembler, Simula­

tor, Baste and C compilers, Manual. 

I . 
I Only $991 

UNIQUE MUL Tl-TASKING PC WA TCHDOC monitors up to 
4 programs, '"""5 PC if any one crashes. 30 seconds off-line, is 
better than a weekend!! Has two 16 bit artn, 24 DUO. Only $80 
PC DATA ACQUISITION CARD, has 24 DUO, 8 ch 8 bit AID, 
12 bit countor. PCDA-02 for $65, PCDA-01 with countor $75. 
PRINTER PORT DATA ACQ., 8 ch 8 bit AID, 8 D/I, 8 D/O for 
$87 With case I< PIS ooly $120. All orden add $6 Sl1i 

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 EGNYGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRCJLRC 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 

1:rnMe ·;;'~,~- -r~~~~~2's:~:-
PIG 16C54 2732 2MEGX32 SIMM 
PIG 16C56 
PIG 16G57 27C64 4MEGX32 SIMM 

PIG GG5S 27C512 13ill!!ilol!!j;~1 rnj,jUi'1tl;fj 
GAL 16V8LP 

27
C

2
S6 

GAL 20V8LP 8748 80C31 
GAL 22V10LP 27C128 8749 8255 
iiMili;1M1 27C010 8254 

6116 27C020 8751 8253 
6264 87C51 8284 
62256 27C040 8752 8275 
628128 27C080 8259 
AND MUCH MORE ... 

lwE BUY YOUR EXCESS INVENTORY! 

M May 1998/Nuts ti: Volts Magatne 

SIJil.I•I~IJS 
S1~I~I~ 

200,000 VVALL 
TRANSFORMERS 

3.6 VDC .... 900 MA . ... . 2.25 
12 VDC . . .. 100MA .. . .. 1.10 
12 VDC . ... SOOMA . .. .. 1.76 
12 VDC .... 800 MA ..... 2.10 
14 VAC . .. . SOOMA . .. . , 1.75 
16 VAC .... 1.25 A . .... 2.96 
Min I 000/type - - Call for other types 

sun1•1,us 'I11lADEns 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 51 4.:.34s-8303 

AC OR SOLAR 1101220 
112, 1, 3, 5 OR 6 AMPS 
BUY THE MODULE OR 
ENCLOSED VERSION 

PCBs 
PER SQIN 
$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75 

PCB ~ 
LAYOUT. 
PER COMPONENT PIN $100.00 MINIMUM 

ENGINEERING~ 
DIAGRAMS W' 
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. (l,\EXICO/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 Mockd• felltlJre ttn. 1-0lt 110 porta. SPl, SQ, eight I-obit 
analog Input channnelll, hll'ctw .. tkntnlcounWa. &. 1ntitm1pa. Al 
S"""r Packagu Include PC .. 1a1 downlotd cdle, c»cumeneadon. & 
dlakofutllltl .. &exampleL llundl•lnw.geCraftCforWlndowt:OCC11) • 
wit\ MY Swtw l".cbge for ... addltlomil U9'1ZO + $5 S&H. 

~~.;,.tatt.r P•c;w~:~Mi uas 1 .. H +as S&H 
AD11C7WP IK EE/512 b,,_ RAM USS 17.00 • H S&H 
AD11C75DX..SP 1K EE/UK bytel RAii US$120.00 + $5 SlH 
AD11-$PMK ADAPT-11 WI J2K l!E/32K RAM mamc>ry n'*'91on 
~&dual--(21/0portoloot) US$123.00+*5S&H 
ADAPT.aUl!.otum 68HCB12A4, (~KEE, lK RAM, 85 1/0 1;,,.,, 

~;J:zhfR~c~!~:~1,;:~2 ·~~=~;:i:~ne:a'i1 
DOM pods. All this on a mmpact 2.:zs• x 3.25• board. Start.' 
Pocl<og• IAD812-SP) USS99+ $5 S&H. Add US$125 fa< ICC12'MN. 
AVMUU -Ill MIAPT .. 12 foohKa 68HC912832 (32t( 

~:5.7~1 ~1.1!!:;r!6a1:~ !::~;~~·0x'3~1·t!2~ s:.., 
Pocko • IAD912-S USS99+ $5 S&H. Add USS125 f.,.. ICC12WIN. 

PROGRAMMERS · 
AOVANTECH EETOOLS NEEDHAM! DATA VO ICE TECHNOLOGY HILO ; 

SYSTEM GENERAL CHROMA MOOUl.AA CIRCUIT TECHNOLOGY XELTEKI 

7~, · ~ ~· : 
PROMAX EMP-20 MEGAMA.x MEGAMAX4 SIMM/SIP TESTER EMUPA 

CALL ADVANTECH lABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD·MCT-EMUPNR 
409 EETOOl.S 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 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER II 89 EPROM 1 G TO SMEG 
4 79 MOD-MCT-EMUPA 1 29 EPROM 4G TO SMEG 
739 STAG ORBIT-32 250 EPROM SG TO SMEG 

. Sales 916-393-1655 Fax 916-392-4949 
~.genenldeviu.eorn E-M1il icdeviu@best.eern 

PnP IWE °' PnP WET 
Fo< Hlg> Precision Easy Hobby 

Professional PCB La,oouts Quality PCB's 
1. laMrPrlnl 1. LaserPrtnt 
2. Iron-On 2. Iron-On 
3. PHI-Off 3. Sook-Cl« w/ Wat.r 
4. Etch 4. Etch 

Adds on Extra Loyer of Tronst..rs laser Printer 
Resist for Super Fine orCoplerToneros 
lines on Std Clod Bds Resist to Std Ood Bds 

20ShS30/40ShS50/1OOShS100 Blue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Doy Moll 

Techniks Inc. P.O. Box 463 Ringoss NJ 08551 
(908)788-8249 

100% Money Bo~ Guoronteel-Oeoler Inquiries Invi ted 

B~ 
electro 

~ 
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 lo RS-485 
or TTL/CMOS for Only S49.00 

COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• R5-485/R5-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

Peltier Junction= COMREXRGB 
Composite Display 

1 3116 "x 1 3116" 
coollngalff 

Quantity Pricing 
Available 

WITH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

Shreve Systems 

ONLY $99!! 
Great for studio or lab monitors/I 

640x480 resolution 

Retu,.,,. •ubJect to a is" ,...tocl<IOZ ""'· Prlc• .,,, 
•ubject to cluHlle wlthwt notice. 

WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 318-424-9777 
Ask for Jake http://www.shrevesystems.com 

The PH200A is the 
smallest pinhole 
camera in the induslry. 
•High Sensivily - needs 
only .2 lux •High resolution - more than 
400 lines •Ultra miniature - measures only 
30mm x 30 mm x 14 mm •Camera comes 
complete with connectors and power 
supply • Includes 5.5mm wide angle 
pinhole lens •Can be easily mounted 
behind a 1'16 hole for any custom or covert 
applications. ONLY. .. $79"' with ad 

Survelllance Catalog $5 00 

:»t'Y UU I LI: T 
2468 Niagara Falls Blvd 

Tonawanda NV 14150 
(716) 695-8660 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 hardware 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. Vlsa/MC/Amex/Dlsc/COD. 

Fedex delivery available. 



This Could Be 

YOUR 
A 
Read by thousands of 
electronics consumers. 
For information, write or call: 
Nuts & Volts Magazine 

430 Princeland Ct., Corona, CA 91719 

(909) 371-8497 
FAX (909) 371-3052 

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, 50's & 60's Radios -
Early TV - Auction Reports & more ... 

1-Year: $40.95 ($57.95 by 1st Class) 
6-Month Trial - $20.95. Foreign - Write. 

A.R.C., P.O. Box 802-G21 
Carlisle, MA 01741 

Call: 978-371-0512-Fax: 978-371-7129 
Web: www.antiqueradio.com 

Producible designs since 1970 
Contract Engineering 

Embedded Microprocessors 
Analog Including RF to 1 GHz 
Instrumentation 
AID and DIA 
PCB Layout and Packaging Design 

Contract Assembly 
Kit or Tum-key 
Through hole 
Surface Mount 
Run sizes one through thousands 
Test and bum-in available 

Bllocon Corp. 
800-736-5927 
425-353-2276 

PC ADAPTER FOR 
FIXED FREQUENCY 

MING Graphics card will run 
a Rxed Frequency Monitor 
just like an SVGA monitor 
on a standard PC with virtu­
ally all colors, DOS text, and 
graphics up to 1600x1200 
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.X/NT/95, 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. 

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 

Stere~1:i!!!cope •t alZ 
$240.00 r-. 

New-1 year 
warranty 

~ 650/367-8320 
~;:};)Technical Fax - 365-5845 
3580 Haven Avenue 
Redwood City, CA 94063-4603 

Email-jlittle@ netwiz.ards.nei 

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-TLSOO 
16SHourTirne-LapseVCR 

Panasonic AG-RT600 
40HourRealTimeVCR 

.-; :- l~ -'!!!~I, 
ii' 

BUiit-in RS.232C Interface ~t; • 8124140hr 

~~ .. ~=. s750 ;~:1;.~~=~ng ssso 
Repe•t PHI lndicalDr Alarm Search • Alum Input 

Detection Dynamics ODC.OOOOP Detection Dynamics OOLCD4 
ColorPinholew/Audio ActiveMatrix4"ColorLCD 

Monn or 

9 vdc • Built-in ~udio ~twei"1f for eny moring 

Smou· .:•,...,.2nm s239 ,,,;~.:,.""'' s239 
400 TVL • 1.0 Lux Pro VersKJO $325 

Call us for all types of 
secunty & industrial closed 

DETECTION circuit television equipment 

DYNAMICS www.ddaustin.com 
7801 N. Lamar, Suite D-84 • Austin, Texas 78752 

(512) 345-8401 •FAX 926-0940 
CCTV CATALOG $5.00 - REFUND W/PURCHASE 

WE ACCEPT SMALL ORDERS TOO 

SHEET METAL 

20GAUGE 

ALSO PCB SMT. PROTOTYPES. ASSEMBLY. 
PLASTIC MOLDS. INJECTION MOLDING. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (281) 397-8101, Fax: (281) 397-6220. 

Mexico Plant: Marketing Tech. 
Ph: 011(525)361-3351 , Fax: 011(525)361-5996. 

MODEL 4o-$109 · 
• RS-232 Interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• PWM output 
• Three stepper ports 

• 12-bit 1 OOKHz AID • 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) 64~754 

"Last Friday ... Was I Scared! 
The Cable Company Came 

Knocking At My Door!" 
There are five different ways 
that cable companies catch 

cable hackers ... Do you know 
what they are? Free Details! 

Wrtte us at: 
Sierra Publishing 

909 E. Yorba Linda Blvd. 
Suite H-181, Dept. A 
Placentia, CA 92870 

Or Fax Us At 714-630·1329 

Everything you need to get started with the 
exciting PIC microcontrollers today! 

PIC-n-GO Package includes: 

ITU PIC-1+ Programmer 

• 

e PropamsALL PIC I6CSS"'6xnxllx/ 
9x, PICl6F1x, and PICllC dc-viccsl 

• !'i pin cxpansjon header for In-System 
Programming and adapters 

• Power Siq>ply, Cable, Software, 
Monuah and Example Progruns 

Options: 18 pinZlF - add Sl5 
4-0/28 pin ZIF adaptcr-$39 

PLUS: a PIC16FS4-IO/P Q~~- Kil 
Electrically-Erasable ..,C:,\ only $45 

Microcontroller ~ l 
erTo Free! 

4-ITU-TEC 

Discount Computer 
Systems 

Intel Pentium II P266MMX MZH 
Multlmedla System 

SYSTEMS INCLUDE.: 
Hid TW. CASE, HB 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" 1.44HB FD, 16 BIT 3D SOUND CARD, 

33.6 FAX MODEM WITH VOICE, 
WIN 95 HOUSE, WIN 95 104 KEYBOARD, 

80 WATI SPEAKERS, WIN 95 REL 2, 
17" SVGA MONITOR INCLUDED 

l:t•I•j~ll-satl 

+ 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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RESOURCE BIN 

New opportunities in 
ho111e auto111ation. 

ur usual remioder here 
that the Resource Bin 
is now a two-way col­
umn. You can get tech 
help, consultant refer­

rals, 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. 

Home Automation 
At one time, "home automa­

tion" meant being able to control a 
light from more than one switch. 
These days, the concept has 
exploded into everything from 
conventional power control to 
home theater to security alarms to 

voice recognition devices to 
portable remotes to networking 
your toaster with your hot tub to 
disabled aides to home energy 
audits. 

We first looked at some HA 
basics way back in RESBN41 
.PDF, and saw related alarm and 

NEXT MONTH: 
Don looks at offshore 
electronics and foreign 
semiconductors. 

security stuff in RESBN42.PDF. A 
lot has happened since then, so a 
fresh update would seem appro­
priate. 

Here's a summary of today's 
major league players ... 

Write In 161 on Reader Service Card. 

lrli'Bi ·_ . l~l'I <w·w ~ E.H. Yost & Co. YOUR SOURCE FOR :!. . - =~ 

* BATTERIES! * 
-tr AMATEUR I COMMERCIAL I AVIATION RADIO -tr 

-tr LAPTOP COMPUTERS -tr VIDEO CAMCORDERS -tr * CELLULAR & CORDLESS TELEPHONES -tr * SEALED LEAD ACID* PHOTOGRAPHY-tr 
*: MEDICAL EQUIPMENT -tr TESTING EQUIPMENT°* 
rn:i;:::rnrnrnrn:IH~llE'IHfWRlfl'.T'lllllYJO.'R'.'lfUl[JR"t't"[C'lfl[DlfJrnmI:2rnrnim 

Phone l6081 831-3443 / Fax l6081 831-1082 
E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 
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Jeff Anderson's Home 
Automator is a good labor-of-love 
magazine and can often be your 
best starting point. This pub has 
recently gotten improved and 
reformatted. Typical coverage 
might include temperature track­
ing, internet resources, X-10 mod­
ule reviews, and occup;mcy "peo­
ple detectors." 

Website is www.HomeAuto 
mator.com. It does give you lots of 
listings for suppl iers, hardware, 
software, FAQs, users, and news­
groups. 

Circuit Cellar 
For working circuits of embed­

ded controller hardware and con­
trolling software, Steve Ciarcia's 

Circuit Cellar magazine is hard 
to beat. While the PIC is fast 
becoming the HA controller of 
choice, a wide range of designs 
can be found here. Steve also 
runs his Micromint for ready-to­
ru n hardware, software, and 

kits. 
His website is www.circuitcel 

Jar.com. Additional PIC info can 
be found at www.tinaja.com/piclib 
/01.html. 

Other Magazines 
There are bunches of other 

useful magazines. Such as ... 

Audio Video Interiors. A 
competitor to Home Theater, they 
call themselves the home theater 
authority. $23.95. 

Electronic House. Useful 
control for smart homes, from eco­
nom ica I up to extravagant. Has 
stories on residental lighting. Subs 
are $23.95 per year. 

HA Pro. Industrial trade jour­
nal calls themselves the essential 
magazine for home automation 
professionals. 

Home Automation. An older 
monthly newsletter with a strong 
focus on both environmentals and 
on new assistive technology prod­
ucts. 

Home Automation News. 
Member newsletter from the 
Home Automation Association. 
Also has a Products and Services 
directory. 

Home Power. By Richard and 
Karen Perez. Lots of real world 
stuff here on energy efficiency, off 
grid living, and alternate lifestyles. 

Home ·Theater. Monthly 
newsstand magazine on big 
screen video, high-quality sur­
round sound, and similar goodies. 
$3.95 per copy. 

Intelligence Report. Pricey 
newsletter about HA technology 
development, business stats, and 
key players. $299.00. 

Interactive Home. Another 
expensive newsletter on HA inter-

ACTIVE FIL TEA COOKBOOK 
The sixteenth (I) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on a~ you can get. $28.50 each. 

RESEARCH INFOPACKS 
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 II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Tech Musings V or VI. . . . . . . . . . . . . . $24.50 
Ask the Guru I or II or Ill . . . . . . . . . . . $24.50 
Hardware Hacker II, Ill or IV . . . . • . . . $24.50 
Micro Cookbook I . . . . . . . . . . . . . • . . . $19.50 
Postscript Beginner Stuff. . . . . . . • . . . $29.50 
PostScript Show and Tell .. .....•... $29.50 
Intro to PostScript Video . . . . . . . • . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $34.50 
Postscript TutoriaVCookbook . . . . . . . $22.50 
Postscript by Example. . . . . . . . . . . . . $32.50 
Understanding PS Programming. . . . . $29.50 
Postscript: A Visual Approach .... . .. $22.50 
Postscript Program Design . . . . . . . . . $24.50 
Thinking in Postscript . . . . . . . . . . . . . $22.50 
LaserWriter Reference . .... . ....... $19.50 
Type 1 Font Format . .. ........ .. . . $16.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all Postscript) . . . . . . . $380.00 
Technical Insider Secrets . . ..... . ... FREE 

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, tome, 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 

!iYNER6ETIC!i 
Box 809-l\IV 

That:cher, AZ 85551!! 
(51!!0) 41!!8-4073 

net apps, DVD, marketing intelli­
gence, WebTv, etc. $495.00 per 
year. 

KingAlarm Review. This pub 
is a free newsletter from the lead­
ing security and alarm firm. 

Popular Home Automation. 
Home improvement projects, 
whole house wiring, telecomm, 
and security. $29.95 for a year's 
subscription. 

Security Dealer. Trade jour­
nal largely edited for the retail 
alarm installer and distributor. 

Security Sales. Trade journal 
reports on developments and tecti 



Circuit Cellar Ink 
4Parl<St#20 
Vernon CT 06066 
(2Q3) 875-2751 

Custom Solutions 
PO Box 034206 
lndlelantlc FL 3~ 
{407) 726-8884 
i;.; 

Dal'ICl'llft E'ntlt1J111iet 
5520W 1'8tb 
lngleWood CA 
{800)~10 

Dlglt89t SeJVfces 
4518 Chatea.u Dr 
Albany GA 31707 
($12) 883-4047 

Home Automation 
2709 Rldgelake Drive 
Matame LA 70002 
(504) 633-7256 

• X-10 Powerhouse Applications 
Manual 

• X-10 Technology Guide 
Additional info on many of these titles 

can be picked up with use of my 
http://www. tinaja. com/amlink01.html. 

Online Resources 

An outstanding starting point is the 
HA "links to links" site you'll find at 
infinet.com:BO/-dhoehnen/ha/list.html. 

That HT/ News is an online ezine 
from Home Toys. You find this one at 
www.hometoys.com. They have a new 
shareware library, link library, tips and 
tricks, plus review archives. 

Electronic House Online is the ezine 
side of Electronic House magazine. 
Recent issue topics included whole 
house audio, pollution management, and 
surge suppression. Automation 
University has a network for dealers, 
owners, and builders interested in HA 
services at set-net.com. 

A Mac control site is www.shed.com. 
For any of you that came in late, the 

X-10 is an older one-way powerline con­
trol system. It has lots of low-cost appli­
ance, lamp, motor, and security modules. 
The big advantage is that you simply 
plug stuff in. Or swap out ordinary switch­
es. X-10 is also older, rather slow, has no 
confirmation, and is of limited reliability. 

aspects of the alarm manufacturing industry. 
Free to qualified subscribers. 

• Complete Guide to Home Automation 
User support for the X-10 appears at 

electronichouse.com/pc.B.x10.3.html, while 
the actual X-1 O page is found at 
www.x1O.com/homepage.htm. 

• Ergonomic Living ... User Friendly Home 
• The Household Web 

Books • Leviton Decora Home Control Manual Some useful tech reprints appear at 
www.acces.com/home.htm. The Home Team 
has a fine Internet HA directory and a resource 
guide up for you at www.hometeam.com 
lindex2.html. Included are scads of links to 
home networks, general tutorials, control stan­
dards, lighting and appliances, plumbing con­
trols, and more. 

• Smart House Wiring There's not a whole lot of books on home 
automation, and some of them are showing 
their age. Here is my choice for a good current 
selection ... 

• Understanding & Installing Home 
Systems 

• Understanding & Reducing your 
Electric Bill 

• X-10 Applications Manual 
•American Electrician's Handbook 
• Approaching Home Automation 
•Automated Home Control 
•Automation Tips & Tricks I & II 

• X-10 Automated Home Control 
• X-10 Creative Ideas 

• Building Interiors, Plants & Automation • X-10 Hacker's Secrets 
• CE Bus User's Guide • X-10 Installer's Guide 

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 7815 I GHZ DELA YING TIME BASE 
TEK 1470 NTSC GENERATOR 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER 
TEK 7904 500 MHZ MAIN FRAME 
TEK 7Sl2 GENERAL PURPOSE SAMPLER 
TEK 453 SOMHZ OSCILLOSCOPE 
DRANIITZ 626 DIS'JURBANCE ANAL \'ZER 
GENRAD 1657 RLC BRIDGE 
TEK 7020 PROGRAMMABLE DIGITIZER 
TEK 465 100 MHZ OSCILWSCOPE 
TEK 465B JOO MHZ OSCILLOSCOPE 
TEK 2335 JOO MHZOSCILWSCOPE 
TEK 2215 60 MHZ OSCILWSCOPE 
TEK 496P IKHZrl.8GHZ SPEClllUM ANAL \'ZER 
BRADLEY 132 SCOPE CALIBRATOR 
PHILLIPS PM33SOA 60 MHZ DIG.STORAGE SCOPE 
HP 860JA 110 MHZ SWEEP/SIGNAL GENERATOR 
FLUKE 5200A AC CALIBRATOR 
HP 54100A JGHZ DIGITIZING OSCILLOSCOPE 
HP 8170A LOGIC PATTERN GENERATOR 
SYSTRON DONNER DPSD SO 
LEADER LSG215A 125 MHZ SIGNAL GENERATOR 
TEK TMS06 POWER MODULE 
PHILLIP PM5785 PULSE GENERATOR 
WA VETEK CT235 AC/DC CURRENf PROBE 

$2SO.OO 
$500.00 
$75.00 
$2SO.OO 
$3SO.OO 
$200.00 
$1500.00 
$7SO.OO 
$500.00 
$400.00 
$4SO.OO 
$800.00 
$3SO.OO 
$5000.00 
$700.00 
$1000.00 
$400.00 
$1500.00 
$3000.00 
SJS0.00 
$500.00 
$700.00 

SIS0.00 
$7SO.OO 
$120.00 

TEK 2245 JOO MHZ 4 CHANNEL 0-SCOPE $800.00 
TEK 7Al9 600 MHZ SINGLE TRACE AMPLIFIER SIS0.00 
TEK 7B8S 400 MHZ DELA YING TIME BASE $125.00 
TEK 7SI I SAMPLING PLUG IN $200.00 
FLUKE 95 SCOPE METER NO PROBES $600.00 
TEK 146 NTSC GENERATOR $500.00 
HP 8182A SO MHZ PATJ'ERN GENERATOR $800.00 
PHILLIPS PM3296 400 MHZ OSCILLOSCOPE $1000.00 
EM! SCR 7.5-300 7.SV 300A POWER SUPPLY $500.00 
HP 8558B SPEClllUM ANAL \'ZER $1500.00 
WA VETEK 175 WA VE FORM GENERATOR $500.00 
WAVETEK 157 PROO. WAVE FORM SYN'Ill. S2SO.OO 
RACAL DANA 1901100 MHZ COUNTER $200.00 
VALHALLA 2790B SYSTEM INTERFACE SIS0.00 
GENRAD 1683 RLC BRIDGE $300.00 
HP 3455A MULTIMETER $300.00 
HP 3456A MULTIMETER $4SO.OO 
FLUKE 77 DMM "NEW' $120.00 
TEK TMS04 4 SLOT POWER FRAME $125.00 
HP4955A PROTOCOL ANALYZER $500.00 
MAGl'ROL 4614 POL YPHASE POWER ANLZR. $300.00 
TEK CT·5 HIGH CURRENfTRANSFORMER $500.00 
FLUKE 8S02A 6.5 DIGIT DMM TRUE RMS $3SO.OO 
FLUKE 1952 80MHZCOUNTER $200.00 
TEK 475 200MHZ SCOPE $500.00 

Write In 160 on Reader Service Card. 

Needless to say, all those "usual suspects" 
of Hotbot, Inference, Deja News, and Alta Vista 
can quickly find you just about everything online . . 

Stackable RS-232 Kits 
Digital 1/0 - 12 1/0 pins Individually configurable for Input or output 
DIP swnch addressable; stack up to 16 modules on same port for 192 
VO points. Tum on/off relays. Sense switch transistions, button presses, 
4x4 matrix decoding using auto-debounce and repeat $32 

Analog Input - 8 Input pins. 12-bit plus sign self-<:alibrating ADC. 
Returns results In 1 mV steps from 0 to 4095. Software programmable 
alarm trip-points for each input DIP switch addressable; stack up to 16 
modules on same portfor 128 slngle·ended or 64 differential lnputs.$49 

Home Automation (X- 1 O) • Connects between a TW523 and your 
serial port Receive/transmit all X-10 commands with your home· brewed 
programs. Full collision detection with auto re-transmission. $39 

Caller ID - Decodes the caller ID data and sends it to your serial port In 
a pre-formatted ascii character string. Example: '12/31 08:45 850-
863-5723 Weeder, Terry <CR>'. Keep a log of all incoming calls. Block 
out unwanted callers to your BBS or other modem applications. $35 

Touch-Tone Input · Decodes DTMF tones and sends them to your 
serial port Keep a log of all outgoing calls. Use with the Caller ID kn for a 

A~~:tro~~to.'OY8i~?11~y:i::~~ln~.."!mc.:;~;::J:,npd~on~. the H~; 

50 MHz Freq Counter 
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). Microcontroller based 
provides forvery small parts count $48 

DTMF Decoder/Logger 
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 
directiy to radio receiver's speaker 

!:~~~~ c~':s. o':ff~~~be~'d~~9 on °! 
radio program. $55 

Two modes of operation ; either prevent receiving 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. Use touch·tone phone to program. 

Block out selected outgoing Block out selected incoming 
calls. Bypass at any time using calls. Calls identified using 
your password. $35 Caller ID data. $48 
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Use all those convenient button links at 
www.tinaja.com/webwbO 1.html. 

The main newsgroups include ... 

• alt.home.automation 
• comp.home . 
• comp.home.automation 
• alt.energy.homepower 
•alt.home.theater.announce 
•alt.home.theater.marketplace 
•alt.home.theater.misc 

A well done FAQ , X-10 data bases , 
sourcecode, components , plus lots of other 

. home automation stuff is found at web.cs 
.ualberta.ca/-wade/HyperHome. 

Manufacturers 

A sampler of several of the more important 
home automation product manufacturers might 
include ... 

• Activehome 
• Advanced Control Technologies 
• AMP Building Systems 
•CSA Audio 
• Custom Solutions 
• Dancraft 
• Enviromatics 
•Hause 
• Home Automated Living 
• Home Automation 
• iButton 
•IBM Home Director 
• lntelliSystems 
• Integrated Homes 
•Interactive Technologies 
•JDS Technologies 
•Leviton 
•Lucent 
• Magic Castle 
• Marrick 
• MoTron 
• Phast 
• Powerline Control Systems 

• Residental Control Systems 
• Sentinel Systems 
• Silent Master 
•Stanley 
• Unity Systems 
• Wadsworth Electronics 
• Windland Electronics 

Distributors 

Most home automation products are resold 
through national or local distributors. Three of 
the high profile nationals i11clude Home 
Controls Inc., Bass Electronics, and Home 
Automation Systems. All do offer glossy cata­
logs and extensive web sites. 

Use these for wish books. 
A friendly and very knowledgeable distribu­

tor is Worthington , while that Advanced 
Services is a mom and pop store who seem to 
have the finest reputation in the industry. 

Some other distributors include ... 

•Advanced Services 
• EES Home Automation 
• Futureworks 
• Home Controls 
• Richardson Electronics 
• Security Store 
• WatchGuard 

A Challenge 

As I see it , the "next big thing " in HA 
should be effective home energy management. 
Things like turning on a hot tub "just in time" 
can dramatically cut your monthly power bill. 
So can finding out your exact operating cost of 
an old refrigerator or whatever. Or finding the 
payback time to upgrade to a scroll compres­
sor i11 your old air conditioning system. 

What can be done here? 
I've been playing with the DT500 power 

monitor from Digitest Services. You plug an 
appliance or whatever into it, key in your power 

cost, and it accurately tracks your current, 
watts, and your total monthly operating costs. 
More in MUSE123.PDF. 

But what is really needed is an "electrician 
free" scheme to remotely sense current; a fam­
ily of wireless remote devices that let you find 
out how much power an appliance (or your 
whole house) is using. In several forms. 

One style would be a plug-in adaptor that 
could go between the appliance and its 110 or 
220 outlet. A second would be a clamp-on 
beastie useful for monitoring the current in a 
wire. Used in bunches, this one sure could 
double as monitors to find maddingly intermit­
tents in a heat pump or whatever. 

A third would be a tennis ball shaped iso­
pod that you would simply (but carefully!) 
glomp onto your incoming power wires right at 
the entry weatherhead. 

Your host computer might then interrogate 
all of the current monitors as needed to per­
form an entire home energy audit. Or else treat 
problem loads one-on-one. 

Only the current would have to be reported 
remotely. Power could be determined by mea­
suring the voltage and its phase at the audit 
computer itself. The isopods could either auto 
report every now and then, or else speak when 
spoken to. 

Four obvious sources for bits and pieces 
on isopod parts are Micron, Dallas, Amecon, 
and Maxim. More on isopods themselves in 
HACK47.PDF, EMERGOP3.PDF, RESBN46 
.PDF, and in HACK65.PDF. 

lsopod consulting services are available 
per the details you'll find at http://www.tinaja 
.com/info01.html. 

This Month's Contest 

Once again, I have a hollow feeling that I 
may have missed out on one or two of the big­
gies here. So, for our first contest this month, 
just tell me about any home automation 

------------------------------------------ resource I don't already know 

When Visit ina Disney World And Sea World .. . 
Come To fhe World Of Electronic Surplus! 

S~A!£~fT~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairba.nks 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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BIG 

Domino 1 features: 

POWER 
LOW COST 

Dominos are rugged, miniature 
encapsulated controllers that 
com- bine lots of analog and 
digital 1/0 with a fast control­
oriented floating-point BASIC to 
provide a one-stop computation 
and control solution for cost­
sensitive control tasks. Used 
stand alone or connected via 
RS-232/RS-485, Dominos are 
true plug-and-go control. 

. Domino 2 has: 
• Full floating-point ROMed BASIC • everything in Domino 1 plus 
• 32-KB SAAM and 32-KB EEPROM 

• 16 more bits of high-current parallel \/() 
• Hardware dock/calendar 
• Wide-range power operation 
• Hardware FWM output 

• I 2 bits of parallel I/() 
• 2 FWM outputs 
• l'C bus 
• 2-channel 12-b~ADC 
• Serial port: 19.2-kbps RS-232A. 

$99 to $139 RS-4 22, or RS-485 
• +SV@ ISmA 

Visit our Web site for complete datasheets 

www.micromint.com· 
To O rder Call : 

~o 
~~ 

1-800-635-3355 
4 Parl< St., Vernon, CT 06066 

(860) 871-6 170 

Write In 159 on Reader Service Card. 

about. Or else tell me how you 
would build up a wireless current 
sensor or what you would do with it. 

Lots of new opportunities 
here. 

There should be a largish pile 
of my new Incredible Secret 
Money Machine Ill going to the 
dozen or so better entries, plus an 
all-expense-paid (FOB Thatcher, 
AZ.) tinaja quest for two that will go 
to the very best of all. 

Send all your written entries to 
me here at Synergetics, rather 
than to Nuts & Volts editorial. 

Let's hear from you. 

For More Help 

Additional hot linked HA con­
tent is found in www.tinaja.com 
/resbn01.html, while HA book 
access links are found at 
www.tinaja .com/amlinkO 1. html. 
The HA magazine sources can be 
reached through www.tinaja.com 
/webwb01.html. Customized and 
personal consulting services for 
HA or nearly any other technical 
topic are reachable by way of 
www.tinaja.com/info01.html. NV 
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Substantial Savings ... you save up to 50% on every book you 
buy! Plus, earn bonus points good towards FREE books with our 
generous Bonus Book Plan. 

Great Selection ... every 3-4 weeks you'll receive the Club 
Bulletin packed with the latest and best books from all publishers. 
When the Bulletin arrives, if you want the Main Selection do noth­
ing at all - it will be shipped automatically. If you want another 
book, or no book at all, just indicate your choice on the reply form 
and return it by the date specified. 

Dependable Service ... you always have a full 10 days to decide 
whether you want the Main Selection. If you ever receive a book you 
don't wa.nt due to late delivery of the Bulletin, you can return it at our 
expense. 

Easy Membership Tenns ... your only obligation is to buy two 
more books within the next 12 months - at regular Club discounts 
- after which you may enjoy the benefits of membership with no 
further obligation. You or the Club may cancel membership at any 
time thereafter. 

A sfiWinw'handing charge and sales tax are added tD each shipment Al books are softcowr 
unless <Mll8IWise nolBd. Publishe!s' prices sha;vn. © 1991 EBC 
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D 
nteractivit'>' is becoming 
ever more important on 
Web pages. Sometimes 
it is a necessity (such as 
for on-line commerce) 
while in other situations 
it helps a Web page 

stand out from the competition. 
Animated graphics are an example 
of the latter, as are buttons to play 
sounds and animations. 

One way to add interactivity is 
through JavaScript, the overwhelm­
ing favorite scripting language for 
Web pages. JavaScript programs 
(more accurately, they're "scripts" 
instead of programs) are embedded 
in HTML pages and run inside a 
JavaScript-enabled browser like 
Netscape or Internet Explorer. 
JavaScript code is interpreted line-by­
line instead of compiled . 

JavaScript can be used for a lot 
of interesting applications like clock 
displays, playing sounds, calculators, 
warning and message boxes, etc. 
However, it is not up to big tasks 
such as accessing and manipulating 
databases or handling on-line mer-

chandise orders. It also lacks fea­
tures like strong data typing often 
needed for serious programming. 

Java, on the other hand, is a 
serious programming language 
derived from C and C ++. You can do 
almost any task you want using Java. 
Java "applets" also execute inside a 
Java-enabled browser like Internet 
Explorer and Netscape, and are also 
downloaded over the Web with the 
HTML pages containing them . But 
Java currently has one big disadvan­
tage - Java applets are slow to 
download and execute. · 

Java applets are comparatively 
large files to download compared to 
JavaScript (JavaScript programs are 
just ASCII text) and Java is also an 
interpreted language. As a result, 
Java applets are mainly used for rel­
atively simple applications like ani­
mated graphics. The true potential 
of Java - the ability to deliver such 
applications as databases, spread­
sheets, word processors, etc. via the 
Web - is going unrealized because 
of its slow download and execution 
speed. 

2430 Juan Tabo, NE, #259, ABQ, NM 87112 
P.O. Box 23097 ABQ, NM 87192 

A computer accessing HTML 
pages containing JavaScript and Java 
is called a client; the computer at the 
other end supplying such files is 
called a server. A server is typically a 
big, beefy computer with lots of 
memory and processing power, and 
it uses a heavy duty operating sys­
tem like Unix. 

JavaScript and Java run on the 
client computer over the Web con­
nection. Early in the development of 
the Web, it was realized that the 
powerful server computer could han­
dle most computing tasks far better 
than client computers. Soon after 
the introduction of JavaScript and 
Java, there was a flurry of interest in 
developing "client side" interactive 
applications using them. But as the 
limitations of client side computing 
have become clearer - especially as 
more demanding forms of interactiv­
ity are introduced - there has been 
a renaissance in "server side" com­
puting . Indeed, more than a few 
people feel the real future of Java 
lies as a server side programming 
language rather than in creating 

applets downloaded to the client 
computer. 

Server side computer program­
ming is, in many ways, actually easi­
er than most client side program­
ming . There are also plenty of server 
side programs and scripts available -
often for free - that can be easily 
adapted to add interactivity and 
functionality to your Web pages. In 
fact, the odds are that you can get 
an "off-the-shelf" server side pro­
gram to do almost any task you 
want to perform on your Web site. 

Understanding CGI 
So how does a client PC use a 

program residing on a distant server 
without actually downloading it? 
The secret is a protocol known as 
the common gateway interface 
(CGI). 

A "protocol" is simply a set of 
rules and standards used to control 
how two or more computers com­
municate with each other and 
exchange files. For example, that 
"http" before Web addresses stands 

s reported on u60 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 

Or er Today! 505-237-2073 (9-6, M-F) 
Fax: 505-292-4078(aII hours, orders only) Web Adventure: www.tsc-global.com 

Established in 1971. Featured on CBS "60 Minutes,• Forbes, New York Times. Add $5 total S/H (US, Cana a . 

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! 

Sold for educational rlJ'oses on~. Postal M.O. is fastest. VISA, MC OK. COD add $7. 
See Catalo for LIMIT D WARR NTY SPECIAL PRO ECTS and all other Policies Onl $49 or SPM video + SPM manual! 
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for "hypertext transport protocol." 
The CGI protocol defines how exter­
nal programs, like a JavaScript rouv 
tine in a Web page's HTML, can 
communicate with programs on a 
Web server. For example, a Web 
page might have a JavaScript pro­
gram that allows users to enter their 
name and E-Mail address into text 
fields. CGI will allow that data to be 
transferred to a database program 
residing on a distant server. By the 
same token, CGI will allow items 
from the server's database program 
to be sent to a Web page on a client 

_vti_bin 
_vti_cnf 
_vti_log 
_vti_pvt 
vti txt 

cgi-bin 
images 

_vti_inf . html 
Above30 .gif 
Above30 . htm 
Action.htm 
ActionBands .gif v 

amazon . htm 
amband . htm 
AMBandDXing .gif 
bluo-add .gif 
bluo-out .gif 

IIO.-. I , I G 

computer and then displayed in the 
HTML. 

CGI programs usually reside in a 
separate directory on the server. The 
most common name for this directo­
ry is "cgi-bin," although "cgi" and 
"bin" are also used . CGI programs 
must be configured for the operat­
ing system used by the server. 
Fortunately, configuration does not 
involve extensive rewriting and alter­
ation of the programs; instead, it 
usually involves setting the value of a 
few variables and specifying file 
paths. Figure 1 shows the location of 

MB-750U & MB750P 
Video Cameras 

your Choice 
$89.95 

• 1.25" sq. 
• .1 LUX 
• 420 TV Line 

'he Best, Smallest, Micro Cameras on the Marke 
Call and Compare/ We Match or Beat All 

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

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

~;$~-~~~ Wireless Observations System's 
GFS·1001 (900MHz) -$499.95 
GFS·1001c (900MHz) ·$599.95 
(1.2 Ghz system's aveilab/e) 

channel atW & 
Wireless 4· s Available\ 
COLOR ca;,~; Readiness 

p\l.!g and 

a cgi-bin directory on an actual 
server. 

The term "CGI programs" refers 
to programs residing on a server 
and accessed through the CGI pro­
tocol. However, there is no such 
thing as the "CGI programming 
language." CGI programs can be 
written in several different lan­
guages. C and C ++are often used, 
and Java is becoming increasingly 
popular. (Indeed, the biggest 
Web-based use of Java in a few 
years might well be as a CGI lan­
guage.) And even Visual Basic can 
be used to create CGI programs 
on a server using Windows NT as 
an operating system. 

The most widely used CGI pro­
gramming language is Perl 
(Practical Extraction and Report 
Language). Perl has many power­
ful searching, pattern matching, 
and text manipulation features 
along with basic mathematical 

computation abilities. Perl is an interv 
preted language, like JavaScript, and 
for this reason you may hear such 
terms as "Perl scripts" and "CGI 
scripts" used . Because it is interpret­
ed, a Perl CGI program will not exe­
cute as rapidly as a CGI program 
written in C or Java. However, most 
CGI applications - like database 
access or on~line ordering - do not 
need maximum speed. 

A server must have a Perl interv 
preter installed in order to run Perl 
programs. There are two Perl inter­
preters is use today, revision 4 and 

revision 5. A revision 5 interpreter is 
fully capable of running revision 4 
programs, while a revision 5 pro­
gram running on a revision 4 inter­
preter may cause a system crash . 
The system operator of a server can 
tell you which interpreter is installed. 

A useful CGI application usually 
includes more than just the program 
itself. Several supporting files, like 
HTML templates and configuration 
data, are included in the cgi-bin 
directory housing the program. 

Linking to CGI 
Programs 

Linking from a client to a CGI 
program on a server is done in much 
the same way that ordinary Web 
pages are requested by and deliv­
ered to a client. The GET method is 
used to make requests for the CGI 
program on a server, just like it is 
used to request ordinary Web pages 
from a server. The POST method is 
used to send data from the client to 
the server. When the request and/or 
data is received by the server, it gen­
erates a HTML document and deliv­
ers it, like any other Web page, to 
the client. The link from client to 
server is made by specifying the URL 
on the server where the desired CGI 
program resides; this is the same 
way you link from one Web page to 
another. 

You can see the POST method in 
action when you search for a partic­
ular topic using a Web search engine 

Length: 1.9" 
Diameter: .91 " 

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, 12 VDC center positive. 
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I\ 
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Polaris Industries 470 Armour Drive NE• Atlanta GA 30324 • Tech /nfo· 404-872-0722 • FAX 404-872-1038 Prices, svsllsbllitysnd specificstionssresubfecttochsngswlthout 
• notice. Shipping and Hand/mg are not included with price. 

Writ• In 107 on Reader Service Card. Nuts & Volts Magazine/ May 1998 41 



like Yahoo. The POST method pro­
duces a URL in your browser's 
address line similar to other URLs, 
but with the data being sent to the 
server embedde.d in the URL. Figure 
2 shows an example of this. Look 

for CGI programming is Perl (practi­
cal extraction and report language), 
created originally by Larry Wall to 
facilitate report writing on Unix sys­
tems. Larry has graciously made Perl 
widely available with few restric-

http: //rs. internic. net/cgi-bin/whois ?hobby-electronics. com 

Perl's data types are simple : 
numeric (any number data); string 
(any collection of characters); and 
array (a list of numeric or string 
data). Variable names may begin 
with a $ (a single value variable), @ 
(an array), or % (an associative array 
where data is stored in pairs) . If a 
variable name does not begin with a 
character, it is a "handle" identifying 
a file name used for program input 
or output. 

carefully at the URL; notice the 
words following the question mark 
(?) in the URL? The question mark 
defines the start of the data being 
sent to the server (in this case, 
search words for "hobby electron­
ics"). 

There are a couple of other 
ways that a server can send data to 
a client. One is with command line 
arguments in the server program. 
However, this is seldom done. More 
common is the use of environmental 
variables. The values of these vari­
ables are set by the server program 

_ and are accessible by the client PC. 
Environmental variables give infor­
mation about the server itself 
(domain name or IP address, server 
software being used, etc.), informa­
tion about cookies being sent to the 
client, and information about the vis­
itor to the site, such as "echoing" the 
visitor's IP address. 

Most CGI programs have several 
configuration variables whose values 
are set according to the server it is 
running on and the desired program 
performance. For example, you 
might want to set the paths where 
different files are located, set the ini­
tial value of a visitor counter, enter 
allowable passwords, exclude visitors 
from certain domains, etc. 

The most widely used language 

COMPUTER 

1Mx9-70 SIMM ............ .................... $12 
4Mx9·70 SIMM .................. .............. t25 
1Mx32136-70 72-pin SIMM (4MB) ... $11122 
2Mx32/36-70 72-pin SIMM (8MB) ... $20136 
4Mx32136-70 72-pin SIMM (1 6MBI. $35/49 
8Mx32/36 ·60 72-pin SIMM 132MBI $59179 
256Kx4 OIP ORAM .......................... $3 

tions; you can get a copy of the lat­
est Perl development system from 
www.perl .com/latest.html . 

Perl is an interpreted language, 
not compiled. Perl programs are 
ASCII text files that are interpreted 
line-by-line, so you can develop func­
tioning programs using an ordinary 
text editor. A big disadvantage of 
Perl is its relatively slow speed . All 
interpreted languages are slower 
than compiled languages, and the 
Perl interpreter is a large program 
that must be loaded each time a Perl 
program executes on the server. If 
rapid execution is required in your 
CGI program, then a language like 
C ++ is better suited. 

However, Perl is fast enough for 
most applications, especially those 
involving sending and receiving text 
info~mation from a server. And Perl 
has some impressive text-processing 
capabilities that make it superior to 
languages such as C ++ or Java for 
text manipulation. 

Perl has a similar syntax to many 
other popular programming and 
scripting languages. Each line in a 
Perl program ends with a semicolon 
(;)and curly brackets - { and } - are 
used to group statements together. 
A full set of arithmetic and equality 
operators (+, -, *, /, >, <, etc.) is 
included. Available statements 
include if, for, while, and until , and 
these work pretty much the same 
way they do in C, Pascal , Basic, etc. 

Like other languages, Perl 
comes with built-in functions to per­
form numeric calculations and inter­
act with the computer system. Perl 
also lets you create subroutines to 
perform certain tasks and call those 
subroutines as needed throughout 
the program . 

The big difference between Perl 
and other programming languages 
- and the biggest source of confu­
sion for most newcomers to Perl -
involves regular expressions. A regu­
lar expression is a string that is used 
to define a search pattern . A regular 
expression is contained with a pair 
of slashes, as in /regularexpression/. 
The format for using a regular 
expression is as follows: 

if ($fullname =-/Harry/) { print 
"They found a distinguished author's 
name! " } 

In the example above, Perl will 
search the string variable $fullname 
for the regular expression "Harry." If 
it does find a match for the regular 
expression in the variable, it will 
cause the server to return a HTML 
page containing the phrase "They 
found a distinguished author's 
name!" to the client PC. 

Perl allows you to include 
metacharacters in a regular expres­
sion . For example, using the 

The Pocket Programmer 

metacharacter ? in the regular 
expression /Hae ?rry/ will cause 
either "Harry" or "Herry" to be a 
match for the expression . Other 
metacharacters will return a match 
only for whole words, for a range of 
characters, or ignore the case of 
characters during a search. 

The power of metacharacters 
make Perl an ideal language to use 
for applications like Web site search 
engines or text-entry database 
searching, since metacharacters can 
be used to compensate for mis­
spellings or variations in the spelling 
of a term. The absence of metachar­
acters can also be used to force the 
exact spelling and case of a term to 
be used. This is especially useful for 
passwords. 

Free Perl Programsl 
One of the really .terrific things 

about Perl is that numerous scripts 
have been written and made freely 
available for others to use! You can 
download and use these scripts just 
as they're written or you can modify 
them for your particular needs. This is 
easy to do since the Perl scripts are 
ASCII text, making them easy to view 
and alter with any ordinary text edi­
tor. 

The place to start is 
www.scriptarchive.com, home of 
"Matt's Script Archive ." This is an 
advertising-supported site offering 
Perl scripts for visitor counters, guest­
books, site searches, etc. Another 
useful resource is www.cgi­
resources.com, which has tons of 
links to Perl script sources, tutorials 
on Perl and CGI, etc. 

Even if you 're not a programmer, 
you can add impressive interactivity 
to your Web site through CGI and 
Perl. Why not give it a try ? NV 
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Edwardsville, KS 66113 
Tel. (913) 422-2094 

Fax (913) 441-1623 

Add $4. 75 COD 
Add $4.00 Shipping 

Visa I Master Charge 



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 

business We have Increased our 

credit card discount - the more 

you buy, the more you SAVE Ill 
VISIT OUR WEB PAGE AT $30.00 min order ~ 
http://members.aol.com/brigar2/brigar.html ~ 

CREDIT CARD DISCOUNT 
$ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 16% 
$260.00 - $499.99 LESS 20% 
$600.00 - $999.99 LESS 26% 
$1000.00 AND UP LESS 30% 

~lflWll~((ii: •O!M[Q)!!JJ~Th\11 •OCIXl@@i!,~ •IXl@[ID[IDU10M -~~l?~~~~!M'f©>~ •~@!M~!!JJ~~~ 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

~ LablBC. # LCS-150 
Amplified computer speakers 
•3" magnetically shielded speakers for 
monitor.drive and disc protection 
•bass boost •single sided speaker 
control •3.5mm stereo plug connec­
tion •power output: 1.35 watts RMS/ 
Ch. , 5.4 W total p.p. •Freq. response 
80 - 16000Hz •Built in power booster 
•Led Indicator •compatible with pc 
soundcards, CD-Rom players 
PC & MAC computers. BRAND NEW 

Price ~:~::::;;.~ii;\i[[;!Ji·':';lfili·;,;;;:;~~:~·:.: . 

MULTIMEDIA MICROPHONE 

Omnidirectional microphone is ideal 
for voice and sound input into your 

· computer multimedia applications. 
6 ft. cord with 1 /8" stereo jack. Include 
stand with tape back for mounting, or 
mic can be attached to lapel. 

BR/GAR SALE PRICE .•. $1.50 

Computer Grade 
Capacitor 
1 o,ooo uf - 40 voe 
Size: 3-112' x 2' dia. 
PRICE ••• 
$2.00 

•:f•!W@• MNl-BEAM #SM312FPHlllllS 
Self contained ~perated VialbltHed 
fiber optic aenaor. Compact, modulated 
aenaor for 10-30 vdc operation. Uaeable 

~!!JJl!,TI~~nltl. 
MFG: PHASTRON 
Analog meter movement 50 Micro Amp 
D.C. full scale. Large 4.5"diam -
3.5" viewing area. Zero adjustment 
knob. Whiteface. Scales: In Green, 
Black, and Blue letters. Three AC & 
three DC Volt Scales. 
O - 2.5,5 and 1 o. One resistance 
scale from 0 to infinity. Includes 
mounting hardware. 
BRAND NEW - FACTORY BOXED. 
REDUCED PRICE ....• $4.95 

Pheonix contact# CMS2-PS-120AC/24 
Linear Regulated compact POWER SUpt>LY 
INPUT: 120VAC 
OUTPUT: 24VDC 1AMP 
fuse & overload protected. 
UL& CSA APPROVED. ~ · 

SLIDE MOUNTABLE. 
Unit Includes heat sink 
SIZE: 3WX 5-1/2"H X 
2-1/2"D NEW FACTORY 
BOXED. MANUALS 
INCLUDED. 
LIST PRICE .. $259.95 
BR/GAR PRICE .. $ 59.95 

(]J~'¥.ll§ 

2 x 16 SMART LCD DISPLAY GOLDSTAR 
MODEL #LC16208 •Character: 16 •Line: 2 •Power 
requirement: 5vdc@ 3mA •Window size: 5/8" x 2-1/2"L -2 
goldstar drivers: #GM9120 - Display comes mounted on a 3-
3/4" x 4-114" circuit board with 16 mini push button switches I 
and 3 rectangular LED'S. (Comes complete with schemat-

ANALOG PANEL METER ics, 68hc11 program and Initialization steps) 
1----PA_R_T_#_40_-0_1_3_a_s1_. ___ , SALE .... $12.95 

3.6" 1.441'.S FLOPPY DRIVE 
NEWTRONICS CO.# D359T5 
5 VDC - WHITE FACE PLATE 
FOR USE WITH IBM & IBM 
Compatible computers. HIGH 

Density. BRAND NEW ••• $19.95 

POWER PRODUCTS# HE381 
Linear power supply module. 
Size: 2-1/4"wx 4-3/4'Lx 1-1/2'D 
Input: 115vac 50~0hz 271 ma. 
Output 5vdc 5000ma. 
Price ... $24.95 ea. 

lllSPLAYS COMES 
COMPLETE WITH 
3.5" lllSKETTE. 
FILES CONTAIN 
68HC11 PROGRAM, 
UST OF COMMANDS . 
ectvnatlc• & 
lnltlallmlon otopo. 

WELDEX Video camera with Audio 
1/3" CCD Board camera # WDPR-2000 

B&W Pinhole lens with Audio 
compact 30mm x 30 mm (Approx 1 ' sq.) 

High performance & picture quality of a full 

featured camera on a compact board. 

Audio feature (Mic is built on the board) 

0.03 Lux min. illumination 
430 lines resolution 8-12 VDC input 

Brigar Special •••• $85.95 

I GEORATOR CORP. = NO BRUSH 
FREQUENCY CONVERT OR #39-002 
INPUT: 7.5 HORSE POWER, 3 PHASE 60HZ 
OUTPUT: 5KVA, 1 PHASE 400 HZ 
The "Nobrush" verticle converter is a vertically mounted 
motor generator set used to convert 80 hz Freq. to 400 hz 
freq. The lower portion consists of the generator 
& upper motor. The motor, Generator, Control windings 
& control electronics are all packed together in a single 
unit. The motor stator windings, Generator stator and 

'control toroidal windings are mounted within the cast alum 
housing. BRAND NEW- ~L 
WEIGHT290LB- ... . ·.···"' ·· .. ,,.. 

ORIGINAL COST$ 5400.00 
OUR PRICE JUST 
...••• $995.00 

KATO ENGINEERING MOTOR- GENERATOR 
MODEL# 100-684341711 
Alternator: 100 KW •125 KVA •.8pf •3 phase 
•400 hertz •12 wire •voltage 1151200 230/400 
•amps 3621181 •Exe filed volts 50 •Exe Fld amps 5.8 
Synchrenous Motor: 175 HP •1200 RPM "60 Hertz 
•3 phase •1 .0 pf •code letter F -wire 9 •Volts 4801240 
•Amps 184/370 •Exe Field volts 100 •Exe field Amps 2.3 
Dimensions: 80"wide x 40'deep x 34'hlgh 
Weight 4000 Lbs. SPECIAL SALE ...... $5,500.00 

II HOWARD ENTERPRISES 

TELECAMERA #HA4700 COLOR°CCD CAMERA 
with built in lllllcrophone 

CAMERA COMES COMPLETE WITH POWER 
ADAPTOR - VIDEO CABLE - SWIVAL BASE 
Camera uses a 113'. CCD advanced imager, automatic gain 
control, electronic auto iris, fixed focus glass lens, and 
attractive enclosure - designed for videoconferencing. Real 
time capability. composite signal output for standard 
Interface to : TV monitors,VCRs,use wlh video 
networks,frame grabber compatibility etc ... . 
•Scanning system: ntsc (525 vert lines 300 fps) 
•sync ayatem: internal sync only 
•Resolution: Horizontal TV lines 330 
•Max Illumination: 10 lux •NTSC Compatable 
•Focal distance: 600mm fixed 
•Video S/N Ratio: 46dB 
•IRIS System: Electronic auto iris 
•CCD Imaging: 532h x 500v 270k pixels 
•Video output: composite video 
•Rear connections: Audio & video RCA jack, AC 
adaJXor jack 

in opposed and diffused fiber optic modes 
Fiber optic sensing la often the answer 
when there are apace or environmental 

limitations. 

credit card discount not •Size: 68.5mm(w) x 43mm(H) x 122mm(D) 

-supply voltage: 1 o -30 vdc 
-Output config: one current sourcing 
(PNP) & one Current sinking (NPN) 
•Prolactlon: false pulse, polarity reveraal, 
overload & short circuit. 
-response time: 1 Millisecond 
•Red Led indicator for alignment 
•SENSING RANGE: 0_.5" TO 1 O' 

schematics an 
instructions 
Included. 
PRICE $69. 

JOHNSON #27120 appllcableto this Item BRAND NEW FACTORY BOXED •••••• $189.95 
6-12VDC Toy/Hobby l\llotor 1---------...:..;._------+------------------
Miniature - Reversible De High Q Video Capture Card 
motor. 6vdc@ 6000 RPM Mfg: Hauppaugecomput.rworks 
12 Vdc @ 12,000 RPM Card requires a 16 bit expansion slot Captures 
Size: 1-1/4'L x 1'W x 13/16' Video In .avlformatatvarlousframe rates & 

size. Frame graber saves pictures In the 
Shaft : 3/4'L X 1/16'Dia. followingformat(.jpg) (.bmp) High Q card 
Price •••••• 60¢ ea. will work with both NTSC & PAL Video devices. 

10 For $4.00 High Q card will handle up to two Video Input 
devices & audio Input devices. Comes 
complete with acftware. · 
Price •... $99.95 

Write In 64 on Reader Service Card. 

1 MEG 30 PIN SIMVI l\fEMORY MODULE 
GOLDSTAR #GMM781 OOONS70 NON PARITY - 70 ns 
BRIGAR SALE PRICE ..... $4.95 

.• "!j:.n;<:.:· ~:·_:.~~:y:;,~-:~ ::.:,:::~:::::::; .• 
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SECllRfTY ElECTRONICS 
SYSTEMS AND CIRCllffS 

Ray Marston looks at 
practical visible-light 

optoelectronic security 
circuits in this fourth 

episode of this series. 

Port 4 

0 
ptoelectronic cir­
cuits - which 
respond to 
either visible or 
invisible (usually 

VISIBLE-LIGHT-LEVEL 
CIRCUITS 

LOR BASICS 
Most optoelectronic circuits 

infrared) light levels - are 
widely used in modern 
domestic and commercial 
security systems. 

Optoelectronic security 
circuits come in three basic 
types, the first of which is 
the simple 'visible-light-level' 
type that reacts when a 
light level goes above or 
below a preset value. 

Figure 1. LOR symbol (a) and 
basic structure (b). 

The second type is the 
light-beam alarm, which 
reacts when a person, 
object, or animal breaks or 
reflects a projected visible 
or infrared (JR) light beam. 

+12V 

RLA 
12V 

180R+ 
01 

IN4001 

~}out 
RLA 

01 - 1-
2N3904 (n.o) 

ov 

The third type is the 
passive infrared (PIR) 
detector, which is sensitive 
to the heat-generated 
infrared light radiated by the 
human body, and thus 
reacts when a human or 
other large warm-blooded 
animal comes within the 
sensing range of the PIR 
detector. 

Figure 3. Simple non-latching 
light-activated relay switch. 

A range of practical 
optoelectronic circuits of the 
'visible light' type are 
described in this month's 
part of this series; practical 
JR 'light-beam' and PIR cir­
cuits will be described in 
next month's episode. 

that are designed to respond to 
normal visible light use a cadmi­
um sulphide (CdS) LOR (light­
dependent resistor) as their light­
sensing element or photocell. 
Figure 1 shows an LDR's circuit 
symbol and basic construction, 
which consists of a pair of metal 
film contacts separated by a 
snake-like track of light-sensitive 
cadmium sulphide film; the struc­
ture is housed in a clear plastic or 
resin case. 

EZ-EP DEVICE PROGRAMMER- $169.95 
Check Webll - www.m21.com Available Adapters 

EP-PIC(16C5x,61,62x. 71,11-4) $49.95 
Fast- Programs 27C01 o in 23 seconds eP-PIC84 c1scs2-5.72-4l $39.95 

EP-PIC12 (12C50x) $39.95 
Portable - Connects to PC Parallel Port ep.p1c17 c11e1x> $49.95 . 

EP-51 (8751,C51) $39.95 
Versatile -Programs 2716-080 plus EE eP-11e c68Hc11 EIA> $59.95 

and flash (28, 29) to 32 pins EP-110 (68Hc11103) $39.95 
EP-18 (18blt EPROMS) $49.95 

Inexpensive - Best for less than $200 eP-ze (Z66eo2.l.•.s.1.a> $39.95 
EP-SEE2 (93x.24x.25x,85x) $39.95 

•Correct implementation of manufacturer EP-750 ce1c1so,1.2) $59.95 
'lied I 'th f f t 1· bl EP-PEEL(ICT22v10,18\18) $511:95 spec11 a gon ms or as, re 1a e ep.1051 (a9C1051 ,2051> $39.95 

programming. EP-PLCC (PLCC EPROMs) $49.95 
EP-SOIC (SOIC EPROMs) $49.95 

•Easy to use menu based software has EP-TSOP (TSOP EPROMs) ssu5 
binary editor, read, verify, copy, etc. Many Other Adapters AvaHable 

Free updates via bbs or web. M2L Electronics 
•Full over current detection on all 

device power supplies protects against 
bad chips and reverse insertion. 

• Broad support for additional devices 
using adapters listed below. 

310/837-7818 
Fax/BBS: 310/841-6050 

3526 Jasmine #4; 
. Los Angeles, CA 90034 

CA orders please add 8.25% 

sales tax. 

h :lwww.m21.com 
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by Ray Marston 

Figure 2 shows the typical 
photoresistive graph that applies to 
an LDR with a face diameter of 
about 1 Omm; the LDR acts as a 
high resistance (typically hundreds 

Note:-

this 'VISIBLE-LIGHT-LEVEL'. sec­
tion of this article are shown using 
an ORP12 photocell, they will, in 
fact, work well with almost any 
general-purpose LDRs with face 
diameters in the range 3mm to 
12mm. 

SIMPLE RELAY SWITCHES AND 
ALARMS 

100 Lux= O.SmW/cm2 

The simplest 'visible­
light-level' security· circuits 
are the types that are 
designed to activate when 
the light level goes through 
a large change, such as 
from near-dark to a moder-

10k 

1000 

100 

Briflht . I 
sunhght 1 

~: 
ately high level, or vice 
versa. Some circuits of this 
type function as 'light-acti­
vated' units that switch on a 
relay or safety mechanism 
or sound an alarm when 

10 
10 100 1000 

Light intensity 

10.000 Lux light enters a normally dark 
area such as the ·inside of a 

Figure 2. Typical characteristics curve of 
an LOR with a 1 Omm face diameter. 

storeroom, wall safe, or 
security case, etc. 

Other circuits are 
designed as 'dark-activat­
ed' units, and activate 
when the light level drops 
well below some nominal 
value. Figures 3 to 7 

+12V 

01 
IN4001 RLA 

12V 
180R+ ~}out 

RLA show some simple cir­
cuits of these types. 

-1-
(n.o) 

The Figure 3 circuit 
RLA 
2 
(n.o) 

Figure 4. Sensitive self-latching 
light-activated relay switch. 

of kilohms) under dark conditions, 
falling to about 900R at a light 
intensity of 100 Lux (typical of a 
well-lit room) or about 30R at 8000 
Lux (typical of bright sunlight). 

Note that although most of the 
practical circuits shown throughout 

. is that of a simple non­
latching, light-activated 
relay switch. Here, R1-
LDR and R2 form a 
potential divider that con­
trols the base-bias of 01 . 
Under dark conditions, 
the LDR resistance is 
very high, so negligible 

base-bias is applied to 01, and 01 
and relay RLA are both off. 

When light enters the normally 
dark area and falls on the LDR 
face, however, the LDR resistance 
falls to a fairly low value and base­
bias is applied to 01, which thus 

Dayton Hamvention Special! Booth 439 

DTMF Decoders & Controllers 
Control almost anything using our Latest DTMF Controller. 
Connects to your Ham Radio, Repeater, Phone, or Scanner. 

See our complete line of DTMF Decoders, 
Cable Testers, and Analog To Digital Converters. 

Show Special 15% off at Hamvention Only. 
Deluxe decoder & controller unit $65.00 including shipping. 
Standard decoder unit connects to computer, decodes and 

displays all 16 DTMF (Touch-Tones) on your PC. 
Only $35.00 including shipping. 15% off at show only. 

Ham Call Sign: KB 8 T PS See you at Hara in Dayton. 
Gary Bach. Electronics 6419 Interlude Lane 

Dayton OH 45449 (937) 436-2578 

Write In 115 on Reader Service Card. 



RV1 
47k ~...rv'V'-...-+-1 

sensitivity 

+12V 

RLA 
12V 

180R+ 

ov 

02 
2N3904 

01 
IN4001 

~}out 
RLA 
-1-

(n.o) 

LOR 
ORP12 

R1 
100k 

ov 

+6Vto +12V face, however, the LOR 
resistance falls to a fair­
ly low value, and if this 
value is below roughly 
1 OK, the LOR passes 
enough current to gate 
the SCR into the 'on' 
mode, thus sounding 
the alarm bell. 

SPKR Most LDRs (includ-

Figure 5. Simple dark-activated relay switch. 

+6Vto+14V place of R2; this 

Figure 9. Self-latching light-activated alarm gives 
monotone output. 

64R ing the ORP12) give a 
resistance of less than 
1 OK when exposed to 
low-intensity room light­
ing or the light of a 
torch, so this circuit 

01 
IN4001 

SCR 
C1060 

Figure 6. Simple light­
activated alarm bell. 

circuit can be activated 
by LOR resistances as 
high as 200K (i.e., by 
exposing the LOR to 
very small light levels), 
and draws a standby 
current of only a few 
microamps under 'dark' 
conditions. 

The diagram also 
shows how the circuit LOR 
can be made to give a ORP12 
self-latching action via 

relay con-

IC1=40018 

ov 

+6V to +12V 
operates as soon 
as it is exposed 
to a moderate 
amount of illumi­
nation. 

Note in the 
above circuit that, 
although the 
SCR is a self­
latching device, it 

SPKR automatically 

R1 2k2 +6Vto +14V tacts RLA/2; 
normally-

~~et closed push 
button switch S 1 

MR unlatches each 
time that the bell 
enters a self· 
interrupt phase 
(and the SCR 

Figure 8. Non-latching light-activated alarm with 
pulsed-tone output. 

anode current 
drops to zero). Consequently, the 
alarm bell automatically turns off 
when the light level falls back 
below the SCR's 'trip' level. 

01 
IN4001 

SCR 
c1oso· 

~foR enables the circuit to be 
reset (unlatched) when 
required. 

Figure 5 shows an 
LOR used in a simple 
dark-activated circuit 
that turns relay RLA on 

Figure 7. Improved light-activated alarm 
bell with self-latching facility. 

when the light level falls 
below a value that is 
pre-set via RV1. Here, 

turns on and activates the relay 
and its RLA/1 contacts, which can 
be used to control external circuit­
ry. The relay can be any 12V type 
with a coil resistance of 180R or 
greater. 

The simple Figure 3 circuit has 
a fairly low sensitivity, and has no 
facility for sensitivity adjustment. 
Figure 4 shows how these defi­
ciencies can be overcome by using 
a super-alpha-connected pair of 
transistors in place of Q1, and by 
using sensitivity control RV1 in 

R1 and LOR act as a 
potential divider that is fed with a 
pre-set DC voltage from RV1 and 
generates an output voltage that 
rises as the light level falls, and 
vice versa. 

This generated voltage is 
buffered by emitter follower Q1 and 
is used to control the relay via 
common-emitter amplifier Q2 and 
current-limiting resistor R3. Thus, 
when the light level falls below the 
pre-set value, the R1 -LOR divider's 
output voltage reaches a large 
enough level to activate both Q1 

Miniature Transmitters and Receivers 
D 2 Button - 3 Channel Remote Control Transmitter 

D 59,049 Changeable Security Codes -10 Trinary Bits 
D Operates at 318mhz D 12 Volt Battery Incl. 

D Size - 1.25" x 2" D 1 Inch Keyring 
Qty 1 5 10 

RF300T 150' Range 2 Button Transmitter 24.95 20.95 16.95 
RF300XT 300' Range 2 Button Transmitter 29.95 24.95 20.95 

D 3 Channel Remote Control Receiver 
D Input : 8-12vdc regulated or 11-24vdc unregulated 

D Latched or Momentary Digital Outputs ( x: Lor M ) 
D PCB Board Size -1.25" x 3.75" 

RF300Rx 3 Channel Receiver 24.95 20.95 16.95 
RF300RKx 3 Channel Receiver Kit 19.95 15.95 12.95 

Visitect Inc. 510-651-1425 
P.O. Box 14156 Fremont CA 94539 Fax 510-651-8454 Accept Visa, MIC, COD's 

Write In 116 on Reader Service Card. 

and Q2, and the relay turns on. 
Figures 6 and 7 show simple 

SCR (silicon controlled rectifier) cir­
cuits that - under the light-sensi­
tive 'alarm' condition - activate an 
ordinary self-interrupting electro­
mechanical alarm bell. This bell 
must (when the specified C1060 
SCR is used) consume an operat­
ing current of less than 2A, and the 
circuit's supply voltage must be at 
least 1 V greater than the bell's 
nominal operating voltage. 

The Figure 6 circuit is a simple 
non-latching one, in which the 
alarm bell is wired in series with an 
SCR that receives its gate drive 
from the positive supply rail via the 
R1-LDR-R2 potential divider. Thus, 
under dark conditions, the LOR 
resistance is very high, so negligi­
ble gating voltage appears across 
R2, and the SCR and alarm are 
both off. 

When light enters the normally 
dark area and falls on the LOR 

The Figure 6 circuit has a fairly 
low sensitivity and has no facility 
for sensitivity adjustment. Figure 7 
shows how these deficiencies can 
be overcome by using RV1 in 
place of R2 and by using Q1 as a 
buffer between the LOR and the 
SCR gate; this circuit can be acti­
vated by LOR resistances as high 
as 200K (i.e., by exposing the LOR 
to very small light levels). 

This diagram also shows how 
the circuit can be made self-latch­
ing by wiring R4 across the bell so 
that the SCR anode current does 
not fall to zero as the bell self-inter­
rupts. Switch 81 enables the circuit 
to be reset (unlatched) when 
required. 

SIREN-OUTPUT ALARMS 
The Figures 2 to 7 circuits are 

Equipment Management Technolog 

\.. From Acq~isition to Disposition _ , ~ir w ,1~R..r' ~: ~El I , J/ Quality ~I( 
fJ est and Measurement Equipment ~ 

We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, Iwatsu, Wavetek, 
GenRad and many other manufacturers. Our product lines include RF 
& microwave, oscilloscopes, generators, supplies, communications, 
voltage and frequency standards. Call us now for a quote! 

Tel650·631·1ZOO * fax650·631'·1200 * email~ales@emt1.com 
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+12V 

R3 Q1 

LOR 1k2 2N3906 

ORP12 ~}out 
RLA R4 -1-

2k7 
(n.o) 

R2 01 
10k IN4001 

ov 
Figure 10. Precision light-activated relay switch. 

LOR 
ORP12 

+12V 

Q1 
2N3906 

~}out 
RLA 
-1-
(n.o) 

01 
IN4001 

01 
IN4001 

LOR 02 ORP12 
IN4001 

ov 

Figure 13. Precision light-activated alarm bell. 

01 
IN4148 

set 
'dark' 
level 

2 \ 

ov 

03 
IN4001 

thus generating a pulsed 800Hz 
tone in the speaker. 

In the self-latching Figure 9 
circuit, the IC's two left-hand 
gates are wired as a simple 
bistable multivibrator that can be · 
activated (SET) by a high volt­
age on the output of the light­
sensitive LDR-RV1 potential 
divider, and the two right-hand 
gates are wired as a gated 
800Hz astable that is activated 
by the bistable's output. 

Under normal dark condi-

+12V 

Q1 
2N3906 

~}out 
RLA 
-1-
(n.o) 

tions, the out­
put of the LDR­
RV1 divider is 
low, the 
bistable output 
is in the high 
'RESET state, 
thus gating the 
astable off, and 
the circuit con­
sumes only a 
. small standby 
current. When 

Figure 11. Precision dark-activated switch, 
with hysteresis. 

Figure 12. Combined light-/dark-activated switch with a single 
relay output. 

the LDR is 
exposed to 
light, however, 

designed to give either alarm-bell 
or relay outputs. In some applica­
tions, an electronic 'siren sound' 
output may be preferable, and 
Figures 8 and 9 show low-power 
(up to 520mW) speaker-output cir­
cuits of this type. The Figure 8 cir­
cuit gives non-latching operation 
and develops a pulsed-tone output 
signal. The Figure 9 circuit gives 
self-latching operation, and devel­
ops a monotone output signal. 
Both circuits are designed around 
a 4001 B CMOS IC. 

In the Figure 8 circuit, the IC's 
two left-hand gates are wired as a 
low-frequency (6Hz) gated astable 

multivibrator that is activated 
via the light-sensitive LDR-
RV1 potential divider, and the 
two right-hand gates are 
wired as a gated 800Hz 
astable that is activated by 
the 6Hz astable. 

Under dark conditions, 
the LDR-RV1 output voltage 
is high and both astables are 
gated off, and the circuit con­
sumes a fairly low standby 
current, but under bright con­
ditions the LDR-RV1 output 
voltage is low and both asta-
bles are activated, with the 
left-hand astable gating the 800Hz 

R1 
10k 

+9Vto +12V 

R2 
10k IC1=40018 

ov 
Figure 14. Precision light-activated pulsed-tone alarm with hysteresis. 

I astable on and off at a 6Hz rate, the LDR-RV1 junction goes high, 
flipping the self-latching bistable 
into the SET mode, in which its 
output goes low and gates on the 
800Hz astable, thus generating a 
monotone speaker signal. 

------ Call Us To 

Once it has been activated, 
the circuit can only be turned off 
again by removing the LDR's illu­
mination and briefly closing 
RESET switch S1, at which point 
the bistable output resets to the 
high state and the astable is gated 
off again. ~unday 8am·2pm 

ay31st 
REE Admission & Parking 

Shop 1 OO's of Sellers 
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Sal/sty All Of Your Cable 
Equipment Needs! 

WE CARRYALL 
THE MAJOR 

. BRAND NAMES/ 
30 DAY MONEY BACK 

GUARANTEE! 
1 YEAR WARRANTY 

Write In 118 on Reader Service Card. 

Note that the trigger points of 
the Figures 8 and 9 circuits occur 
at the point at which the LDR-RV1 
junction voltage swings above or 
below IC1 's 'transition' voltage 
value, which lays somewhere 
between one-third and two-thirds 
of the supply voltage value. 

In practice, the light-trigger 
points of these circuits are not 
greatly affected by supply voltage 
variations. Also note that, when 
using the output stages shown in 
the diagrams, these two circuits 
each give maximum output powers 
of only 520mW into the 64R 
speakers, but that these powers 
can be boosted to as high as 13.2 
watts by replacing the 01 output 
stages with the power-boosting cir-



cuits shown in Figures 21 or 22 
in last month's Part 3 of this 
series. 

PRECISION 
RELAY-SWITCHING CIRCUITS 

The relay-switching circuits of 
Figures 3 to 5 are fairly sensitive 
to variations in supply voltage 
and temperature, and are not 

Tx 

Light I _____ __ _________ .. 
signaHiource - - - - Direct light beam - - - - + 

module - - - - - - - - - - - - - - - - + _____ ___., 
Lens Lens 

Rx 

Light-signal 
detector 
module 

Alarm output 

Figure 15. The basic elements of a direct-light-beam 
type of alarm system. 

Light 
signal-source 

module 

Rx 

Alarm output 
suitable for use in precision -----------------+6-V-t-

0
-.-14-v----­

light-sensing application. Figure 17. The basic elements of a reflected­
light-beam type of alarm system. 

Figure 1 O shows a very 
sensitive light-sensitive 
relay-driving circuit that is 

lenses 
01 
IN4001 

81 
reset 

R3 
470R not influenced by such vari­

ations, and is thus suitable 
fon.1se in many precision 
light-sensing applications, 
and which turns the relay 
ori when the light level rises 
above a pre-set value. 

~rp I \ 
-~-----.. o- 8CR 

C106D 

intensity falls to the desired 
dark level, and RV3 can be 
pre-set so that RLA acti­
vates when the light rises to 
the desired 'bright' level. 

In this case, LOR-RV1 
and R 1-R2 are connected 
in the form of a Wheatstone 
bridge, and the. op-amp and 01 -
RLA act as a highly sensitive bal­
ance-detecting switch. The bridge 
balance point is quite indepen­
dent of variations in supply volt­
age and temperature, and is influ­
enced only by variations in the 
relative values of 

- ____ ... -- -----· -
t 

light beam 

Figure 16. Simple direct-light-beam alarm with alarm 
bell output. 

using the latter option. This dia­
gram also shows how a small 
amount of hysteresis can be 
added to the circuit via feedback 
resistor R5, so that the relay 
turns on when the light level falls 
to a particular value, but does not 

R1 1k0 +6Vto +14V 

matic lighting-control 
circuits). The hys­
teresis magnitude is 
inversely proportion­
al to the RS value, 

Figure 18. 
Sectional view 
of a reflection­

type smoke 
detector. 

being zero when RS is open cir-
cuit. · 

Figure 12 shows 
how a precision com-

Note in the Figures 1 O 
to 12 'precision' circuits that 
the basic RV1 value should 
be roughly double that of 
the LOR resistance value at 
the desired 'trigger' light 
levels, so that RV1 's slider 
is reasonably close to its 
central position under this 
condition. Thus, the RV1 
value may have to be 

the bridge compo­
nents. 

In Figure 10, 
the LOR and RV1 
form one arm of 
the bridge, and 

: Reflection-type 1 
1 smoke detector 

. 81 bined light-/dark-activat-
reset ed switch (which acti­

reduced below 1 OK if a cir­
cuit is set to trigger under very 
bright conditions, or may have to 
be increased above 1 OK if used 
to trigger under very dark condi­
tions . 

'--------- 01 
IN4001 

R4 
47DR 

vates a single relay if the 
light intensity rises 
above one pre-set value 

PRECISION ALARM­
SOUNDING CIRCUITS 

R1-R2 form the 
other arm. These 
arms can actually 
be regarded as 
potential dividers, 
with the R1-R2 

8CR 
C106D 

or falls below another 
pre-set value) can be 
made by combining the 
'light' and 'dark' switch 
circuits of Figures 10 
and 11. 

arm applying a 
fixed half-supply 

To set up this circuit, Figure 19. Smoke alarm with alarm bell output. 
first pre-set RV1 so that 

roughly half-supply volts appear 
on the LOR-RV1 junction when 
the LOR is illuminated at the 
mean or normal intensity level. 
RV2 can then be pre-set so that 
RLA turns on when the light 

The basic op-amp based pre­
cision circuits of Figures 10 to 12 
can easily be used in conjunction 
with some of the alarm-bell acti­
vator or siren-sound generator 
circuits already shown in this arti­
cle, to make various precision 
alarm-sounding circuits. Figure 
13, for example, shows modified 
versions of the basic Figure 6 
and 10 circuits combined to make 
a precision light-activated alarm 

voltage to the non-inverting input 
of the op-amp, and with the LOR­
RV1 divider applying a light­
dependent variable voltage to the 
inverting terminal of the op-amp. 

In use, RV1 is adjusted so 
that the LOR-RV1 voltage rises 
slightly above that of R1-R2 as 
the light intensity rises to the 
desired trigger level and, under 
this condition, the op-amp output 
switches to negative saturation 
and thus drives RLA on via 01 
and biasing resistors R3-R4. 
When the light intensity falls 
below this level, the op-amp out­
put switches to positive saturation 
and, under this condition, 01 and 
the relay are off. 

The Figure 10 circuit is very 
sensitive and can detect light­
level changes too small to be 

. seen by the human eye. The cir­
cuit can be modified to act as a 
precision dark-activated switch 
{which turns the relay on when 
the light level falls below a pre-set 
value) by either transposing the 
inverting and non-inverting input 
terminal connections of the op­
amp, or by transposing RV1 and 
the LOR. 

Figure 11 shows a circuit 

turn off again until the light level 
rises a substantial amount above 
this value {this action helps pre­
vent spurious switching due to 
passing shadows, etc., in auto-

STEPPER MOTOR CONTROLLER 
ADDRESSABLE STEPPER MOTOR 
CONTROLLER: J\VPIX-IA 

$199.95 
NON-ADDRESSABLE STEPPER 
CONTROLLERKIT: REN IX-IA 

$29.95 

Controls up to 4 unipo lar stepper motors per 
controller with 8 digita 1 inputs w ith a throughput 
of 500k bytes I sec . Up to 256 Controllers can 
be stacked on a single para llel port. 

Can be used for the fo llowing tasks: 
• CNC CoIJ11er sion • Telescope Guidance 
•Robotics •Mr. nufact uring 
•Positioning Platforms • Animatronics 

. bell circuit that can easily be 
changed into a dark-activated 
unit by simply transposing RV1 

DIGIT/AL 110 CONTROLLER 
ADDRESSABLE DIGITAL VO 

CONTROLLER: JWPIX-3 

$119.95 
NON-ADDRESSABLE DIGITAL 

VO KIT: RENIX-3 

$29.95 

8 Bit Digital I/O controlle r, 8 buffered digital 
outputs and 8 buffe red digita l inputs that function 
a t 500k bytes I second. U p to 256 Controllers 
can be stacked per para llel port. 

Can be used for th e fo llowing tas ks: 
•Robotics • A utoma ted Manufa cturing 
• Anim atronics • Controlling Solenoids 
• Servos •D igita l Prototyping 

http://www.digitalage.comNM/Paramax 
Paramax products also available through: 
FORD Electronics : (714) 521 - 8080 
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and the LDR. Note that the op­
amp's supply line is decoupled 
from that of the bell via 03 and 
C1. 

Similarly, Figure 14 shows 
modified versions of the basic 
Figure 8 and 10 circuits com­
bined to make a precision light­
activated pulsed-tone alarm with 
built-in hysteresis. The hysteresis 
is controlled by R3, which can 
have its value altered to obtain 
different hysteresis values, or can 
be removed if hysteresis is not 
needed. · 

LIGHT-BEAM 
ALARM CIRCUITS 

SIMPLE VISIBLE-LIGHT 
DESIGNS . 

A light-beam alarm system 
consists of a focused light-beam 
transmitter (Tx) and a focused 
light-beam receiver (Rx), and 
may be configured to give either 
a direct-light-beam or a reflected­
light-beam type of optical contact 
operation. 

Figure 15 shows the basic 
elements of a direct-light-beam 
type of alarm system, in which 
the sharply focused Tx light­
beam is aimed directly at the 
light-sensitive input point of the 
Rx unit, which (usually) is 
designed to activate an external 
alarm or safety mechanism if a 
person, object, or piece of 
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machinery enters the light-beam 
and breaks the optical contact 
between the Tx and Rx. 

Figure 16 shows a very sim­
ple example of a lamp-and-LOR 
direct-light-beam system that 
activates an alarm-bell if the 
beam is interrupted. The beam is 
generated via an ordinary electric 
lamp and a lens, and is focused 
(via a 'collector' lens) on to the 
face of an LOR in the remote Rx 
unit, which operates as a dark­
activated alarm. 

Normally, the LDR face is 
illuminated by the light-beam, so 
the LDR has a low resistance 
and very little voltage thus 
appears on the RV1-LOR junc­
tion, so the SCR and bell are off. 
When the light-beam is broken, 
however, the LDR resistance 
goes high and enough voltage 
appears on the RV1 -LDR junc­
tion to trigger the SCR, which dri­
ves the alarm bell on; R3 is used 
to self-latch the alarm. 

Figure 17 shows the basic 
elements of a reflected-light­
beam type of alarm system, in 
which the Tx light-beam and Rx 
lens are optically screened from 
each other but are both aimed 
outwards towards a specific 
point, so that an optical link can 
be set up by a reflective object 
(such as metallic paint or smoke 
or fog particles) placed at that 
point. 

This type of system is usually 
designed to activate an alarm 
when the presence of such an 
object is detected, but can also 
be configured to give the reverse 
action, so that the alarm acti­
vates if a reflective object is 
legally or illegally removed. 

Units of the Figure 17 type 
were once widely used in con­
junction with reflection-type fog 
and smoke detector units; Figure 
18 shows a sectional view of a 
smoke detector unit of this type. 
Here, the lamp and LDR are 
mounted in an open ended but 
light-excluding box, in which an 
internal screen prevents the 
lamp-light from falling directly on 
the LOR face. The lamp is a 
source of both light and heat, 
and the heat causes convection 
currents of air to be drawn in 
from the bottom of the box and to 
be expelled through the top. The 
inside of the box is painted matt 
black, and the construction lets 
air pass through the box but 
excludes external light. 

Thus, if the convected air 
currents are smoke free, no light 
falls on the LOR face, and the 
LDR presents a high resistance. 
If the air currents do contain 
·smoke, however, the smoke par­
ticles cause the light of the lamp 
to reflect on to the LDR face and 
so cause a large and easily 
detectable decrease in the LOR 

Write In 120 on Reader Service Card. 

resistance. 
Figure 19 shows the practical 

circuit of a reflection-type smoke 
alarm that can be used with this 
detector; the circuit acts in the 
same way as the improved 
Figure 7 light-activated alarm cir­
cuit. 

IR LIGHT-BEAM ALARMS 
Simple lamp-and-LOR light­

beam alarms ofthe types 
described in the last section have 
several obvious disadvantages in 
most modern security-alarm 
applications. Their light-beams 
are, for example, clearly visible to 
an intruder, the transmitter's fHa­
ment lamp is unreliable, and the 
systems are (because the trans­
mitter's filament lamp consumes 
a lot of power) very inefficient. 

In practice, virtually all mod­
ern light-beam security systems 
operate in the invisible infrared 
(rather than visible light) range, 
and use one or more pulse-dri­
ven IR LEDs to generate the 
transmitter's 'light-beam,' and use 
matching IR diodes or transistors 
to detect the beam at the receiv­
er end of the system. 

Next month's episode of this 
series will give detailed descrip­
tions of various modern IR light­
beam security systems, and will 
also describe the operating prin­
ciples of modern PIR body­
detection security devices. NV 



HAM GEAR 
FOR SALE 

WANTED: ROCKWELL-Collins HF-80 
equipment, 851 S-1, 2378-3 log periodic, 
Collins literature. Jim Stitzinger 805-259-
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 

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 

MOT UHF Maxors on GRMs $55. 
Maxtrac UHF $150. Power supplies & 
scanners & CB & Acc. Free catalog, call 
909-873-1319 or fax on demand 24 hrs. 
909-820-1885. E-Mail: HRH6@aol.com 
& LML, 424 E. Shamrock, Rialto, CA 
92376. 

MIKEMASTER: A microphone preampli­
fier with noise gating & compression. 
Created by Marv Gonsior W6FR, fea­
tured in March 1998 QST. If your voice­
operating requirements include signifi­
cant ambient noise supression in con­
junction with a high-gain audio amplifier 
and a highly controllable speech com­
pressor, the MikeMaster is what you 
need; a versatile, high-quality, low cost 
audio conditioning system. Got noise get 
MikeMaster! For kit order #210-KIT at 
$69.95. Assembled & tested (specify 
Kenwood, ICOM, or Yeasu wiring) order 
#210-ASY at $89.95. Shipping for US & 
Canada is $6.50, others add 15%. CA 
residents add 7.75% sales tax. For info 
send legal size SASE to A&A 
Engineering, 2521 W. LaPalma #K, 
Anaheim, CA 92801. P 714-952-2114, 
Fax 714-952-3280. 

NEW PRODUCTS FROM S&S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 1 OHz resolution HF, 
100Hz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW digital VFO with 1 Hz res­
olution to 54MHz; kit $169.95; assem­
bled $219.95. S&H $7 (continental US). 
GUARANTEED TO WORK. For info send 
SASE. Call/write to order: S&S 
Engineering, 14102 Brown Road, 
Smithsburg, MD 21783. 301-416-0661. 
E-Mail: N3SAD@aol.com or see 
http://www.xmetric.com/sseng 

THE SMART BATTERY CHARGER for 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V 
@ 1 amp. This kit is 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 residents add 7.75% 
sales tax. Add $6.50 per unit shipping. 
MCNISA accepted. A&A Engineering, 
2521 W. La Palma #K, Anaheim, CA 
92801. 714-952-2114, FAX 714-952-
3280. 

PARTS • PARTS • PARTS 
65.8 Mhz Saw Filters 100 pcs. - $2.40@ 300 pcs. - $2.00@ 600 pcs. - $1.75@ 

16 & 18 Pin IC Sockets 500 pcs. - $.09@ 1,000 pcs. - $.07@ 5,000 ncs. - $.05@ 

18VAC, 300mA, Wall 
Transformers (Pet1oc1 lor Stea/fh Uris) 50 pcs. - $3.00@ 100 pcs. - $2.50@ 250 pcs. - $2.00@ 

4 Mhz Resonators, 3 pins 

4 & 8 Mhz Crystals, 2 pins 100 pcs. - $.45@ 500 pcs. - $.40@ 1,000 pcs. - $.35@ 

24 Mhz Crystals, 2 pins 100 pcs. - $.55@ 500 pcs. - $.50@ 1,000 pcs. - $.44@ 

Micro-Chip Pic-16C54RC 100 pcs. - $2.10@ 250 pcs. - $1 .95@ 500 pcs. - $1.85@ 

Micro-Chip Pic-16C56RC 1 oo pcs. - $2.30@ 250 pcs. - $2.25@ 500 pcs. - $2.15@ 

TDA-8340 l.C. 100 pcs. - $2.00@ 500 pcs. - $1.75@ 1,000 pcs. - $1.68@ 

TSA-6060 J.C. 100 pcs. - $3.48@ 500 pcs. - $2.75@ 1,000 pcs. - $2.45@ 

Call for Larger Quantity Quotes 
E-Mail: sales@capital-elec.com 

Web: http://www.capital-elec.com 
Phone: (515) 847-3888 

Fax: (515) 847-3889 

BBS: (515) 847-3890 
303 Sherman Street 
Ackley, Iowa 50601 

WE ACCEPT 

Write In 80 on Reader Service Card. 

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

WATTMETERS URM-120, 2-1000 MHz, 
10-1 OOOW, three couplers, meter, case, 
manual, 10 lbs. $140. Add shipping. 
Tartan Electronics, Box 36841, Tucson, 
AZ 85740-6841, 520-577-1022. 

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. 

MOTOROLA GP-68 VHF (136-174MHz) 
or UHF (430-470MHz) commercial hand­
helds 20 ch., DTMF keypad, PUDPL, 
rapid 3 hours desktop charger 1200mAh 
battery, user programmable only $295 
ea. E-Mail: info@nsiradio.com Tel 253-
946-2426 Fax 253-946-8311 . NSI 
Communications, Inc. 

REPEATER CONTROLLERS $35 to 
135. All usual functions plus. Completely 
user programmable. W8SBD, Tom, 209 
Dawson, Mason, OH 45040, 513-398-
1516 trwalk@juno.com 

Pon•t'rrrii~t':a stn'gle Issue! 
You' (:30. have Nuts & VQ/ts 

delivered !1ihtto your dQQr e-ve 
montb fe>f, only $19.00 ~y 

O.lt 1-800-783·46Z 
and us~. your Visa or Maste · 

~=_,_::£ 

HAM GEAR 
WANTED 

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

CB - SCANNERS 

BLACK BOOK CB LINEARS. Repair 
notes, theory, specifications, 60 
schematics. $25. KEN's, 2825 Lake, 
Kalamazoo, Ml 49001 616-345-4609. 

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

SALES, SERVICE: CB equipment, 
radios, modifications, power mice, echo­
reverb boxes, kits, meters, filters, anten­
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R Electronics, 1 0 Park St., 
Thomaston, CT 06787. 860-283-9492. 

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

~ '""' Your Build, 
a "'.'.·?:; ~~m!~1:'.. Upgrade, 
~ Repair YOUR 
~ COMPUTER! 
~ 2nd Edition 
~ Mike Harris 
180pp, lay-flat, larQe format, $24.95 
Exactly what you neecfto know to save a ton 
of money, and get precisely what you need 
and want from a computer. This illustrated 
book has it all: parts sources, construction 
details , troubleshooting , and much more. 

Information never before available to 
the public, including some techniques 
that might be illegal but work! You'll 
get all the tools you need to manage 
the image of your credit that the world 
sees. A super repair guide! 

RADIO 
MONITORING 
Skip Arey, N2EI 
334pp, $19.95 
Global history is made 
every minute, and now 
you can listen to it 

LIVE! This terrific new book will teach 
you how to capture radio signals from 
down the street, across town, around the 
world, and even from space. The most 
comprehensive book on scanning - for 
experts and beginners alike. 

Index Publishina Group 
3368 Governor Dr,"t273N 

San Diego, CA 92122-2936 

s.fl $4.75 1st book, then $2.50 each 

Gri:CardOnhs 
1-800-546-6707 

Write In 82 on Reader Service Card. 

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 

Call now for your FREE catalog. 

Feature Of The Month 
PIC~ 6C54 $1.90 

PIC16C56 $1.99 
PIC16C621 $3.15 
PIC16C622 $3.30 
68H705C8P $7 .99 

Tel: 405-634-1535 
Fax: 405-634-1587 

Write Jn 81 on Reader Service Card. 

Minimum 100 lot 

E-Mail: intek8111@aol.com 
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SIX-MONTH GUARANTEE 
(30-DAV MONEY BACK) 

For orders only: 1-B00-'('42-2567 . 
HOlJRS: MON.-FRI. 8-6 CST• SAT. 10-2 CST 

Greenleaf Electronics• P.O. Box 538 • Bensenville, IL 60106 
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240+ CHANNEL CB/HAM/COMMER­
CIAL radios: AM/FM/SSB/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. 

CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces­
sories, plans, repairs, amplifiers, 10-
meter conversions. The best since 
1976! Catalog $3. CBCI, Box 31500NV, 
Phoenix, AZ 85046. 

KONNEX DISTRIBUTING. Call 1-888-
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran­
sistors, microphones, accessories. Best 
prices. 

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

SUPERSTAR, GALAXY, Mirage, 
Uniden, Cobra, microphones, power 
supplies, scanners hard-to-find products, 
picture price sheets. $1 to cover postage 
(REFUNDABLE). Galaxy, Box 1202, 
Akron, OH 44309. Over 10 yrs. in busi-
ness. -

MUSIC & 
ACCESSORIES 

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. 

Quality Reconditioned 
----.~-""" ··~\: ~·-: 

Fluke5200A 
Programmable Voltage Calibrator, outputs from 
100 iiv rms to 120 V rms at 50 mA current level. 

Special $1100.00 

Fluke 5215A 
Precision Power Amplifier, output voltages to 1100 
Vrms, max output of 200 Watt, 10 Hz to 120 kHz. 

Special $1100.00 

Fluke5440A 
Calibrator, 4 ppm, completely programmable, 
output from 0 to 1100 V de, boost output and 
divider output from 0 to +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, m and 200 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 
son. Opt 002, RF connectors on rear panel. 

Special $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 rms (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, EMVRFI 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 10 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/IJS 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. 
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HEWLETT PACKARD Deskjet 500 
printer (qty.), $79. HP 7550A (autofeed, 
A-B size), $99. HP 7475A plotter 
(8.5x11"), $75. OMS PS 8/0 Postscript 
printer (8 ppm), $395. Compaq SVGA 
monitor, $139. Accept Visa, MC, AMEX. 
Call Maple Data 908-964-7070. 

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-res­
olution video/computer CRTs. T.M.C. 
215-226-07 49/215-223-0388. 

t ... iv 
L 
$b,. 

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 Technology, 
972-242-8087. 

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

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 

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. 

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

UPS SLIMLINE, 400 VA sinewave, $30 
ea. qty 5. Pikul & Assoc. 314-937-0335. 

FIXED FREQUENCY MONITOR SUP­
PORT. The MING graphics accelerator 
card will run a fixed frequency monitor 
just like an SVGA monitor on a standard 
PC with virtually all DOS TEXT, and 
graphics up to 1280x1024 resolution. 
909-738-1416. http://www.riverside 
.quik.com/ming E-MAIL: ming@mail 
.quik. com 

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 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 

THE SMALLEST AND COOLEST, 
FULL IBM PC EVER MADE! Yours for 
$649! Cost was $4,000. People are 
amazed when they see it! Extremely well 
made. Weighs only 2 pounds! Measures 
9"x5.5"x1 .37"! Take it wherever you go! 
Runs any application for DOS or 
Windows 3.1 . Windows for pen comput­
ing has animated icons & sound annota­
tion with a cool female personality. Only a 
few available, so don't wait a single day. 
Built-in handwriting recognition and on­
screen or external keyboard. Electronic 
pen acts as a mouse and doesn't need to 
touch the glass screen to move the cur­
sor! 486/25 with 4 meg RAM and 80 
megabyte capacity. Razor sharp 6" mono 
screen 640x480/1 meg VGA touch 
screen, built-in speaker, 
parallel/serial/ext. monitor, outputs. 
Includes: electronic pen, battery, glove 
leather case, AC supply, compact exter­
nal keyboard is the same size as the 
computer. Small external half inch high 
1 .4 floppy. Books and software. Netcom 
1-800-733-3733 ext. 6300. 

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. 

PENTIUM MOTHERBOARDS, TX pro 
chipset, 1 MB pipeline cache, perfor­
mance under Win95 with 233 MX CPU 
beats Pentium 11-266, 3 ISA/4 PCI, 
sound on board, 2-year warranty, $85, 
CPUs: Pentium MMX: 166/200/233 @ 
$119/139/219 IBM/Cyrix 200/233 MX 
$85/118, AMO K6 MMX 
166/200/233/266 @ $119/149/172/299, 
24X CD-ROM, audio button $59, 72-pin 
SIMMs, 60ns EDO, 16MB $25, 32MB 
$48, S3 Virge DX 2MB video card $35, 
4MB GX $49. Call for current pricing, 
other parts and illustrated catalog, 
faxback catalog pages, minimum 1-year 
warranty, tech specialties, Inc., 5703 
Heffernan, Houston, TX 77087-4113, 1-
800-864-5391 for orders and tech sup­
port, 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 hard­
ware. 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. Deep 
discounts to wholesalers. Visa/MC/COD 
accepted. Call 360-754-3606, fax 360-
754-0825, or visit www.olywa.net/lor 
elee/nccc 

TRS-80 MODELS 1, 3, 4, 100, pocket 
computer, COCO. #10 SASE, 55¢ 
stamp, for list to: TRS-80 AGAIN, 2073 
Co. Rd. 127, Fort Payne, AL 35967. E­
Mail: petebum@aol.com 

COMPUTER MOUSE PADS $1 EACH! 
Stereo Headphones $2, 3 button mouse 
$7.95, ZIP disks $12, Trident 3D 1 meg 
video card with 1 • meg & TV output 
$39.99. Order from this ad or visit our 
website @ www.viamall.com/beachra 
dioandcomputerco Visa, MasterCard, 
American Express. Checks all okay. 
BEACH RADIO AND COMPUTER CO. 
PO Box 548, Boston, MA 02112-0548. 
617-823-2985. 

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. 

486 COMPUTERS $195, Pentiums 
$295, FAX modems w/sound cards $25, 
386SX40 $25, 1.2/1.44 floppy $20, PCI 
SCSI $45. 714-778-0450. 

BUILD YOUR own PENTIUMTM com­
puter from easily available parts with the 
help of an easy to view 79 min. video 
tape. This award winning VHS tape 
shows how to save you money or even 
start a small business by assembling any 
IBM™ compatible 386 to Pentium MMX® 
computer in a step-by-step easy-to-fol­
low procedure. It's easy when you know 
how! Order today, while supplies last, 
only $29 (reg. $59.95) plus $2.95 P&H. 
Send check to: EVP, PO BOX 2201, 
Northlake, IL 60164-0201 or call 1-800-
754-5096 now! 

LOW-COST CNC Mills/Routers! Also 
parts/drivers/software. Write: motivity, 
Attn. Pam, PO Box 428, Rocklin, CA 
95677. Call 916-349-8757. Info/pictures 
at www.motivityusa.com A great place 
to buy CNC. 

GREAT 80486 bare bones system 
deal! New! 4860X2-50 (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 too! Call 
UTWE @ 626-930-1121 10am-5pm PST 
or fax 626-930-1123. E-Mail: JohnUTWE 
@aol.com 

RAINBOW LASER LIGHT SHOW 

K l's ~r:"%v~r1~~[e kits 

completely built! 

PIC RELAY ·CONTROLLER 
This is a good companion for any kit that 
need additional amperage 
or a micro-controlled relay 
function. 

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 time 1.5 to 14 sec. 
• Variable tine 11 to 24 sec. 
• 3 Amp. total output 
• Input and reset siglal can be Active HI or LO 
• Wall transformer ilduded 

Vollage req~rernents7.51o15vOC Size:1.75"xir ~;;;111;;~=1?.~~=-1 
PRC-1 KIT s249s F 
PRC-C Case $12.95 

~ 
CALLER ID 
DEFEATER 

,l~r'JI~ Great game for the Laser Pointer 
"!! Set your target across the room or pin it to your chest. 

You can set it anywhere up to 25 yards. Use the laser 
pointer to shoot the target and the alann goes off. Fun 

The kit that brings back the privacy in phone calling. for kids and adults, great lor laser tag fun. 
1 know you can defeat CALLER ID if you cial tii7, but Power requirement: 9v battery PCB size: 1.5" x 1.2" 

how often do you remember to do that? This kit dials LAS-1 TARGETINCLUDED KIT $14 95 
tii7 automatically. Now nobody can identify you as the --------------1 
caller. Easily modified for Centrex telephone 
systems. We supply a DC wall transformer. PCB size: 
2.75' x 2.25' Case Included 

CI0-1 BUILT $69.95 

Club Effect Lighting 
Portable Mfffj~""'''' 

Red Laser 

12 preset built-in rotating patterns 
Auto mode: Adjustable Music mode: Controlled by micro­
phone On/off swttch and auto/music swttch Includes 4 
·AAA" battenes 
3mWlaserdiode LASHW-1 BUILT$6995 

THE MIGITY WIZARD 

MW·1 

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 through 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 future 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 2.7fgggs 
RFA-1 KIT 
RFA-C Case $12.95 

TV NOTCH 
FILTERS 

Our TV filters eliminate unwanted 
TV channels or interference that 
alters both sound and video with 

A Cricket, gets in your house and 
runs you crazy till you find it 

=====-SU-PER ___ PBl_BIG_EAR___..... FOR CHANNELS 
2thru 22 

a beep beep beep. 
Works on cable 
channels Listen through walls, hear con- ON LY 

versations across the room. Ml 
a parabolic reflector and hear 
blocks away. The BIG EAR can 
be hidden about anywhere. 
Makes an ultra sensttive inter· 

Well this is no different, sneak this little NIGHT CRICK­
ET into someones bedroom, or 001!/ little nook, v.tien 
night faHs the fun begins. It's li<e a bad <i'eam the lijlts 
IP out and the cricket start cllirping, tum the liglts on to 
fild the varmin1 and the chirping stops. It drives ~ 
nuts! Operates on a 9v battery. SmaH enough to hide 
most anywhere'! x 3'. You may want to get more than 
one. How many friends do you want to loose? 

com. Can be used as· a 1.5W AMP. We supply a min~lectret 
mice in the kit. Power requirement 6 to12v DC. SIZE:1.75'x 1' 

NC-1 KIT $1495 AA-1 BUILT$29.95 KIT $10.95 

This Manual contains schematics, 
parts lists & P.C. board layouts for 

many of the Rainbow Kits. Use 
our own parts to construct our ktts. 

KIT BOOK $14.95 
$9.95 with the purchase 

of any kit. 

E 
ELEaRONIC 
RAINIOW 

Write In 91 on Reader Service Card. 

(2 thru 22) only. 
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FREE BUILD-it-yourself tutorials for PC 
interfacing (robotics, hardware enthusi­
asts, home automation). Applications: 
DC, stepper motors, sensors, ADC, DAC, 
IA, relays. Complete schematics, art­
work, parts, lists. Cheap PCBs, kits, 
assembled units available. 
http://www.boondog.com E-Mail : 
paul@cs.columbia.edu 

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 and 4*9 SIMMs. 
Call Under The Wire Electronics (UTWE) 
626-930-1121 (10am-5pm Pacific Time) 
or fax 626-930-1123. UTWE 235 E. 
Colorado Blvd. #211, Pasadena, CA 
91101 . E-Mail: JohnUTWE@aol.com 

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

Bearcat Intercepts Trunked Radio 
e ~OMMUNICATIONS 
.. ELECTRONICS INC. 
Now. .. Monitor tmnked radio broadcasts 
Save big on radio scanners, weather stations, Wlo-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 GEi on the web at www.usascan.com. Get many 
free benefits such as extended warranty coverage on GEi mer­
chandise when you use your Communications Electronics Plati­
num Plus Master Card® issued by MBNA. No annual fee. Call 1-
800-523-7666 anytime and mention offer Q3KI. 

[ Weather Stations ) 

The Weather Monhor II (7440) comes complete whh an­
emo11111terwhh4IJ feet(12.2m)of cable, extemaltempem­
tureS811$0r wHh 25 feet(l.6 m) of cable, function box with 
8 feet (2.4 m) of cable, Aq-poWflf adapter, detailed Instruc­
tion booklet and one year llm//ed factory watranty. 
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 Weathertink 
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 or 0.2 mm 
rain collector part #7852, and the external temperature/ 
humidity sensor, part #7859. Save over$175 when you order 
our package deal from CEI. Package deal is order #7440CS-W 
is $419.95 plus $18.00 shipping. tt you have a personal 
computer, when you order the optional Weathertink 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. 
Oavis W811her Moritor II 7440-A --··-----------·-··-·--------· --- ---· ~.95 
Davis Weather Waard Ill 7425-A --------------------··--· -- ------- $149.95 
Davis Petteption II Indoor aland-llcroe weather moria 7400-A ------------ 1124.95 
Davis WoalherTalbr7111-A · Cal 734-994.QOOO lor dermnalraion •....••......•.. ~.95 
Davis Solar Ra<ialion shield 7714-A, holpg prolect ._,. ... sensor •..••....•. $54.95 
Davis A'""'• Diopay Urit 7115-A -----------------·---------·--·-· $84.95 
Davis Rall Colleciof Healer- excelent for win'8f use~ ............................. $99.95 
Davis AUrin<.m Rain ~tor Shell now. - ------------------------· $29.95 
Davis Rail Collector II 0.01 inch .-..., 7152-A -------------------- $59.95 
Davis Rail Collector II 0.2 nvn 715211ETRIC-A ---------------------- $59.95 
ElClemaf T'""°"'lunl/Ht.nicity Sensor 719-A ------------------------ $99.95 
Davis Wealhetlink Software for IBM PC.Wndowl venion •.o 7112-A ------· $13-1.95 
Davis Wealhetlilk Software for Apple-Version 3.0 711U ----------------· $134.95 
Davis •-Concb:t0< .U (122 m) ex1enoion cable 7178040-A ·-------------- $17.95 
Davis~ .U (122 m) ex1enoion cable 7171CMO-A --------------- $21.95 
Da~a 8-ConclJctor 100 (:1>5 m) j\llction box cable 7N0100.A - --------M•.95 
Da~s lnterfoce Cable Adopler Module neo-A ----··----··------------···-· $59.95 
Davis Weather-resistant T errrinal Box Shelter m4--A ...................................... $34.95 
Da~s Electrootalic & RFI Protec1ed J"1C1ion Box n~A-----------·--- $39.95 
Davi< Op4icalfy ax4>fed Wealhorink laotator Ki1 nl4-A ---------------- $39.95 
Davis Gra.nding Ki1. helps protect your 1talion · ntO-A ---------------- $19.95 
Davis Car/Boat/RV Lighte< Power Cold 717U. -------------------------·- $9.95 
2400 baud nxx1em 10< Weat..lin< llEXT-A ---------------------------· $29.95 
Davis Wnirun Sensor Moring Arm • n02-A -------------- $54.95 
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( RadioTrallsceivers 
NEMRELM®MPV32-A Transceiver 

) l _____ R_a_di_o_S_ca_n_n_er_s ___,J) 
Monitor fire, police, weather, marine, medical, aircraft and 
other transmissions with your Bearcat scanner • Mfg. suggested list price $515.00/Special $299.95 

Law enforcement and fire departments depend on the RELM 
MPV32 transceiver for direct two-way communications with their 
police or fire department, civil defense agency or amateur radio 
repeater. The MPV32 is our most popular programmable fre­
quency agile five watt, 32 or optional 64 channel handheld 
transceiver that has built-in CTCSS, which may be programmed 
for any 39 standard EIA tones. Frequency range 136.000 to 
174.000 MHz. The full function, DTMF compatible keypad also 
allows for DTMF Encode/Decode and programmable ANI. 
Weighing only t5.5 oz., rt features dealer programmable syn­
thesized frequencies either simplex or hatt duplex in 2.5 KHz. 
increments. Other features include PC programming and clon-

ing capabilities, scan list, priority channel, selectable 
scan delay, selectable 5 watV1 watt power levels, 
liquid crystal display, time-out timer and much more. 
When you order the MPV32 from CEI, you'll get a 
complete package deal including antenna, 700 ma 

._:...riri1battery (add $20.00 to substitute a 1000 ma battery), 
battery charger, belt cl~ and user operating instruc­
tions. Other useful accessories are available. A heavy 
duty leather carrying case with swivel belt loop part 
#LCMP is $49.95; rapid charge battery charger, part 
#BCMP is $69.95; speaker/microphone, part #SMMP 
is $54.95; extra high capacity 1000 ma. ni-<:ad battery 
pack, part #BPMP1 is $79.95; extra 700 ma. ni-cad 
battery pack, part #BPMP7 is $59.95; cloning cable 
part #CCMP is $34.95; PC programming kit part 
#PCKtT030 is $224.95. A UHF version with a fre­
quency range of 45Q-480 MHz. part #MPU32 is 

$349.95. Your RELM radio transceiver is ideal for many different appli­
cations since it is easy to field program with just a screwdriver and 
programming instructions. The technician programming instructions part 
#PIMPV is $18.00. Call 1-800-USA-SCAN to order. 

[ TrunkTracking Radios ) 
Bearcat®235XLT·A TnmkTracker 
Mfg. suggested list price $429.95/CEI price $269.95 
300Channels•10 banks• Trunk Scan and Scan Lists 
Trunk Lockout• Trunk Delay- Extra battery & charger 
10 Priority Channels• Programmed Service Search 
Size: 2·112' Wide x 1-3/4' Deep x 6' High 
FIYqUMCY CoY11rlg6: 
29.000-54,000 MHz., 108-174 MHz., 406·512 MHz., 806-823.995 MHz., 
849.0125-l!68.995 MHz., 894.0125-956.000 MHz. 

The BearcatT runkT racker BC235XL T, is the wortd's first scan­
ner capable of tracking a selected radio transmission as it moves 
across a trunked radio system. Now it's easy to monitor fleets and 
subfleets in analog trunked radio systems. The BC235XL T can 
also work as a conventional scanner. This 300-:Channel, 
programmable handheld scanner provides scanner users 
with uninterrupted monitoring capabilities ofType I, II , Iii and 
hybrid trunking systems. One of the biggest obstacles in 
the scanner industry has been the increasing use of 
trunking radio systems in business and public service 
agencies throughout the U.S. and Canada. This makes i 
nearty impossible to track a conversation as it moves 
within a trunk system from frequency to frequency. 
According to Ken Ascher, WBBLJT, Chairman & CEO 
of GEi, 'the Bearcat 235XLT is a revolutionary break­
through in scanner technology. Now it's easy to 
continuously monnor conversations even though 
the message is switching frequencies.' The 
BC235XLTcomes with AC adapter, CRX120 bat­
tery charger, Wlo rechargeable long life ni-cad 
battery packs, belt clip, flexible rubber antenna, 
earphone, owne~s manual and one year limited 
Uniden warranty. Not compatible with AGEIS, 
ASTFiO, EDACS, ESAS and LTR systems. Call 1-800-USA­
SCAN to order your scanner. 

( SW/CB/GMRS Radio ] 
Have fun and use our CB, GMRS and commercial radios to keep 
in touch with friends. Visit 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 11125.ooonpping) ....... $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 

Bearcat 9000XL T-A base/mobile .......... .......•.. . $344.95 
Bearcat 3000XL T-A handheld ...... ....... •............ $329.95 
Bearcat 895XL T-A TrunkTrackE!r base ............ $319.95 
Bearcat 760XLT-A base/mobile ....................... $179.95 
Bearcat 230XLT-A handheld/SPECIAL ........... $194.95 
Bearcat 235XLT-A TrunkTracker scanner .... .. . $269.95 
Sportcat 150-A handheld with BOO MHz . .....•... $144.95 
Bearcat 80XLT·A handheld with 800 MHz .... .. . $129.95 
Bearcat BCT12-A information mobile ... ........... $169.95 
Bearcat BCT7-A information mobile ................ $149.95 
Reim MS200-A computer programmable ........ $219.95 
Reim HS200-A handheld CTCSS/800 MHz . .... $224.95 ·----------- .. I Dl>-YRJRUTOR"S COUPON I EXPIRES 7131198 I #9ll04TTR I 

I SAVE $45on1 TrunkTracker1 
I Save $45 when you purchase your Bearcat 895XL T or BC235XL T I 

scanner directly from Coovnunications Electronics Inc., PO Box 1045, 

I Ann Arbor Ml 48106 USA.Telephone orders accepted. Call 1-800-USA- • 
SCAN. Mention offer TT 4. TERMS: Good only in USA & Canada. Only 
~o::u:::,is=:e=•=u=s=~on=~=r=·-
Bearcat®895XLT·A Radio Scanner 
Mfg. suggested list price $729.95/Special $319.95 
300 Channels• 1 O banks• Built-in CTCSS • S Meter 
Size: 10-1/2' Wide x 7-112' Deep x 3-318' High 
Frequency Coverage:29.000-54.000 MHz., 108.000-174 MHz., 
216.000-512.000 MHz., 806.000-823.995 MHz., 849.0125-868.995 
MHz., 894.0125-956.000 MHz. 

The Bearcat 895XL T is superb for intercepting trunked communica­
tions transmissions (see BC235XL T description) with features like 
TurboScan™ to search VHF channels at 100 steps per second. This 
base and mobile scanner is also ideal for intelligence professionals 
because rt has a Signal Strength Meter, RS232C Port to allowcomputer­
control of your scanner via optional hardware and 30 trunkin~ channel 
indicator annunciators to show you real-time trunking activity for an 
entire trunking system. Other features include Auto Sfom-Automati­
cally stores all active frequencies within the specified bank(sl. Auto 
Recording - This feature lets you record channel activity from the 
scanner onto a tape recorder. cress Ton1181Mrd(Continuous Tone 
Control Squelch System) which allows the squelch to be broken during 
scanning only when a correct CTCSS tone is received. For maximum 
scanning enjoyment, order the following optional accessories: PS001 
Cigarette lighter power cord for temporary operation from your vehicle's 
cigarette lighter $14.95; PS002 DC power cord ·enables permanent 
operation from your vehicle's fuse box $14.95; MB001 Mobile mounting 
bracket $14.95; EX711 External speaker with mounting bracket & 10 feet 
of cable with plug attached $19.95. Comes with AC adapter, telescopic 
antenna, owne(s manual and one year limited Uniden warranty. 

( Buy with confidence ) 
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 station 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 add state sales tax. 
No COD's. Satisfaction guaranteed or return nem in unused 
condttion in original packaging within 61 days for refund, less 
shipping charges. 10% surcharge for net 1 O billing to qualttied 
accounts. All sales are subject to availability, acceptance and 
verification. Prices, terms and specttications are subject to 
change without 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 invited. 
Order from Communications Electronics Inc. today and save. 
Pt'aliCMMllldw/4lfl!,111111 NJtcM0581H'V C111111~Elldronlcslnc. 

For credit card orders call 

1-800-USA-SCAN 
Communications Eleotronlcs Inc. 

Emergency Operations Center 
email: cel@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 

Write In 92 on Reader Service Card. 

LOOKING FOR cheap clone PC parts 
that actually work? Call UTWE for CD­
ROMs, hard drives, disk controllers, 
video cards, mainboards CPUs, etc. 
Large and small quantities OK. 12X IDE 
CD-ROM NEW $45. 2 Meg (expandable 
to 4) PCI video cards $25. Call 626-930-
1121 ( 1 Oam-5pm Pacific) or fax 626-930-
1123. E-Mail: JohnUTWE@aol.com 

PIC-IN-CIRCUIT EMULATOR for 
PIC16Cxx from $295. PIC programmer 
$155; 80C552 (80C51 coreprocessor) 
development training system $235; 
ROMY-16 EPROM emulator from $195; 
68HC11 development system 
$21 O; Universal microprocessor simula­
tor/debugger (including assembler and 
disassembler) $100 each CPU. Visit 
http://www.jm-micro.com for more infor­
mation and download demo. J&M 
Microtek, Inc., Tel 973-325-1892, Fax 
973-736-4567. 

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. 

EXTERNAL SCSI cases with power 
supply for CD-ROM, tape, hard drive, 
etc. Includes 2 Centronics 50 pin con­
nectors and internal cables, power LED, 
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 Pacific Time) or fax 626-930" 
1123. UTWE, 235 E. Colorado Blvd. 
#211, Pasadena, CA 91101. E-Mail: 
JohnUTWE@aol.com 

INDUSTRIAL PCs: 11"x9"x4" and 
15"x14"x6". Can be wall mounted, dust 
resistant, 12VDC, 24VDC, or 
120/240VAC power, Pentiurn/K6 CPU AT 
or ATX. Dash 1-800-844-7620, 913-681-
3001. 

EVERYTHING NEW w/warrantyl 
Motherboards w/CPU + 256K cache, 
P233 MHz MMX $195, gigabyte hard dri­
ves $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 

RACKMOUNT PC CASES W/MONl­
TOR: 2 models, 4U high, American­
made, 7" mono VGA monitor built-in, 
AT/ATX, from $499. DASH 1-800-844-
7620, 913-681-3001. 

COMPUTER BLOWOUTS SCSI 2 con­
troller $39.95, 2X IDE CD-ROM drive 
$29.95, · 1.44 MB floppy drives $19.95, 
Microsoft Office Pro. $99.95, 33.6 
modems $39.95, 12" VGA monitors 
$59.95. GearHead Electronics, PO Box 
413, Williamsville, NY 14231-0413, 716-
636-4370, http://www2.pcom.net/gear 
head 



COMPUTER 
SOFTWARE 

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

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

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 down­
load code via your E-Mail box. $25 year­
ly dues. Your virtual membership form is 
at: rascom@msn.com 

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 . 

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 

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

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

20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, 
CAMCORDERs, AUDIO on disk. COM­
PONENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. Easy look-up 
by model/chassis number. ADD your 
own repairs. PRINT out repairs. Special 
Sale only $125. Send this ad with check. 
Call or write for FREE sample program 
with over 300 repairs. HIGHER INTELLI­
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. 1-800-
215-5081. 

LIQUIDATION WIN 95 companion, 
Wordperfect Suite, Printmaster Deluxe, 7 
CDs retail value over $1,000 sacrifice 
price $53. 1 ,000 games, Encarta 10 CDs 
$25, DOS $25. Call 714-778-0450. 

WINDOWS CHECK writing software 
includes security check paper. $17.95 to: 
SEM, PO Box 289, Dakota, IL 61018. 
Website: HITP://USERS.MWCl.NET/ 
-RAYKARPI 

PLAYSTATION MODIFICATION KIT. 
Easy installation & allows play of copied 
backups & imports. Send $20 to: POB 
104, Albertson, NY 11507, www.playsta 
tionchip.com 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

COMPUTER EQUIPMENT 
WANTED 

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

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

ILL 
ILi 
c 0 R 

I Filtered Modular Jack I 
Corcom # RJ11B-4L-B _, 

"Signal Sentry™" 
4 pin , RJ-11 modular jack with 
built-in ferrite block for inductive 
filtering. Fits the same space as non­
shielded jacks. 0.52" x 0.8" x 0.59" high. 
UL, CSA listed. Large quantity available. 
Call for pricing. $1 25 
CAT # MT-4F each 

10 for $10.00 • 100 for $85.00 I 
1000 for $650.00 

Special Pricing 
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 

10 for $15.00 
100 for $100.00 

SPECIAL LOW PRICING 
Automotive 

Multi-Volta e Ada tor 

Regulated DC converter 
plugs into car cigarette 

lighter and provides 
power for portable 
audio and commu­

nications devices and 
many battery operated 

devices that operate on 500 ma or less. 
Voltage seledor switch for 1.5, 3, 4.5, 6, 
7.5 and 9 volts. Polarity switch. Six vari­
eties of output plug including, 2.1, 2.5 and 
1.3 mm co-ax power plugs, 2.5 and 3.5 
mm phone plugs and 9 volt battery snap. 

$200 CAT #APC-522 
each I 10 for $15.00 

HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private 
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 equipment. Call 
Jeremy, 603-673-8077. 

TEST EQUIPMENT 

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. 

FEITEK HAS the test equipment you 
want at reasonable i:xices. 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. 

WANTED: ELECTRONIC estates. Ham, 
broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the more 
worthwhile. We try anywhere. Sumner 
McDanel 1-800-251-5454. 

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 
MasterCard accepted. Feitek Inc., 2752 
Walton Road, St. Louis, MO 63114, 314-
423-1770. 

QUALITY 
PARTS 

FAST 
SHIPPING 

0 N 
DISCOUNT 
PRICING 

INCREDIBLY LOW PRICE! 

Black & White Camera 
With Audio 

EZView™ CCD 
security camera 
with built-in 
electret micro­
phone. Our low­
est price ever on 
a new, enclosed, 
working camera. 
Perfect for monitoring 
a room or entrance. Overall dimensions 
including lens: 3.25" x 1.77" x 1.81''. 
Includes 13' power, audio and video cable 
and adjustable mounting stand. 78 deg. 
wide angle lens. Auto iris adjusts to. low or 
bright light levels. Operates on 12 Vdc, 150 
ma. Includes power supply and hook-up 
instructions. 9700 
CAT # VC-300 $ each 

Resettable Circuit Protector 

0.65 - 1.3 Amps 
Raychem "Polyswitch" # RXE-065S-1 
Unlike traditional fuses, they automat-~ 
ically reset when fault condition is 
cleared. Can be paralleled for higher 
ratings. Current: 0.65 Amps. Trip 
Current: 1.3 Af11ps. Max Voltage: 
60 Volts. 0.33" diameter. UL, CSA listed. 

CAT # RXE-065 1 o for $20.00 

3 for $1 00 500 for $85.oo 
1 K for $150.00 

I Miniature Electret Mike I 
Panasonic # WM-62A A 
0.24" diameter x 0.14" ~···l 
high. 1.5" leads terminated ~. 
with female two pin socket connector -!':"',, 
(0.05" spacing). Operates on 2-10 Vdc. 
CAT# MIKE-39 10 for $S.OO 

$1 00 100 for $75.00 
each 1 K for $450.00 

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 10 for $5.00 

2 120 100 for $45.00 
for $ - 1000 for $400.00 

High Brightness 
FLASHER LEDs 

T 1 314 (Smm) 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 

I 3 Volt Lithium Coin Cell I 
Panasonic # BR2330-1GU ~ 
3 volt, 255 mAh coin cell. Lithium X 
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 20 for $12.00 

2 f $1 50 100 for $45.00 
or 1 K for $300.00 

I "Hl-8" Video Cassette I 
SONY Hi-8 Top quality, 
metal particle 120 minute 
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 I 

ORDER TOLL FREE 1-800-826-5432 IE 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-0567 

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

INTERNET http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

NO MINIMUM OROER •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. 
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NEW HEWLETI-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 analyzers. 
Contact Brian at Kentronix. 732-681-
3229 or FAX 732-681-3312. Mailing: 
Kentronix, PO Box 2444, Farmingdale, 
NJ 07727 or E-Mail brian@kentronix 
.com 

WANTED: RADIO service monitors, IFR, 
Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or Fax 
716-763-0371. http://www.madbbs 
. com/amtronix 

SWR/RF/mW POWER METER 
v~": ~> ><>:<~ 

f I I 

-""""' ' 
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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 

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 

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

NEW HEWLETI-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. 
Contact Brian at Kentronix. 732-681-
3229 or FAX 732-681-3312. Mailing: PO 
Box 2444, Farmingdale, NJ 07727 or E­
Mail brian@kentronix.com 

AM-FM SERVICE MONITORS bought 
& sold. IFR, Motorola, Wavetek, 
Marconi, 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. 

ELECTROMAGNETIC DETECTORS, 
including Trifield® broadband meter 
(analog) reads field strength of 10-1000 
V/M at 1 OOKHz-2.5GHz, also indepen­
dently reads magnetic (3-axis) and elec­
tric fields, below 1 OOKHz. (0.2-100 
milliGauss, and .5-100 KV/M, at 60 Hz). 
Ideal general detection tool for both AC 
power and RF work $170 postpaid. 
Atmospheric ion counter (digital) reads 
both polarities 10-2,000,000 ' ions/cc. 
(Atmosphere is typically 300-5000 posi­
tive and 200-3000 negative. Depends on 
weather, etc.) For the first time, under 
$4,000 for a true ion counter! $580 
postpaid. DC Gaussmeters 4.5 digit Hall 
detector with versatile axial and trans- . 
verse 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 Alphalab 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 

EXCELLENT CONDITION TEST 
EQUIPMENT: HP 3488A switch/control 
mainframe $825 (cards available); HP 
37204A HP-IB extender $235; HP 
59306A relay actuator (6-SPDT) $175; 
HP 59307A 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 5335A/020,040 
200MHz counter (rise/fa,11 time, statistics, 
HP-IB, etc.) $1,200; Stanford Research 
SR 510 lock-in amplifier $1,350; HP 
339A distortion analyzer $1,500; Tek 
222A handheld digital storage scope 
with readout $1, 195 (many accessories 
available). HP 8502A/H26 transmis­
sion/reflection test set $950; HP 
8748A/H26 S-parameter test set $1,500; 
Tek AM 503, A6302 current probe, 
amplifier $850; Tek FG 504 40MHz func­
tion generator $675. All with warranty. 
Pepper Systems, 214-353-0257 (Fax 
214-902-9511 ). 

EXCELLENT CONDITION TEST 
EQUIPMENT: HP 3325A 
synthesizer/function generator $1,650; 
HP 5345A 500MHz counter $400; with 
HP-IB $650; HP 60128 autoranging 
200W power supply $2,300; HP 62379 
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 83570A 18 to 26.5GHz RF 
plug-in $6,400; HP 8411A/018 harmonic 
frequency converter $450; HP 
87438/018 reflection/transmission test 
set $775; HP 11713A attenuator/switch 
driver $675; HP 11869A adapter (for 
8350B) $350; Tek 520A NTSC vec­
torscope $650; Tek 466 (100MHz, stor­
age) $600; Tek 468, R468 (100MHz, dig­
ital storage) $1, 150, 900; Tek 475A 
(250MHz) $650; Tek 475A/DM44 
(250MHz, multimeter) $725; Tek 7CT1 N 
curve tracer plug-in $325; Tek 7S14 
1 GHz sampler $575; Tek PS 503A 
power supply plug-in $175; Tek TR 503 
tracking generator $850; Wavetek 178 
waveform synthesizer $1,600. All with 
warranty. Pepper Systems, 214-353-
0257 (Fax 214-902-9511 ). 

ATLAS MISSILE E/F/H telemetry pack­
age flight certified. 2243.5MHz 10.6 
watts PAM/FM/FM. 2 commutators, 20 
VCOs. All tech data. 805-934-2058. 



EFRATOM FRK-L rubidium 
oscillators! 1 OM Hz sinewave output, 
0.5Vrms. Long term stability: <1 x 10-10 

/month. Includes optional Mdl. EEK-10 
heatsink and 1/0 connector. Used, with 
fresh NIST traceable calibration cer­
tificates, only $500 ea. Full specifica­
tions and picture at our website. 
(Quantities available.) Fluke 51018 opt. 
005 multi-calibrator, DC/AC voltage 
and current plus resistance, $2,400. ESI 
RS925 8 decade plus variable resistance 
standard, 0.01 W to 1.1 MW, $1,350. 
General Radio 1863 megohmmeter, 
50KW to 20TW, $550. General Radio 
1862C megohmmeter, 500KW to 2TW, 
$300. 60 day guarantee. Lehman 
Scientific, 1-800-784-8680. Visa/MC. 
www.lehmanscientific.com 

HP 7475A, 6 pen plotter, HPIB or 
RS232 available, carousel included. (If 
you run Windows 95 you have the dri­
ver!), $85. HP 7470A, 2 pen plotter, 
HPIB or RS232 available, $65. HP 
86408 Opt 01/02/03 signal generator, 
0.5 to 1024MHz, very good condition, 
fully checked out! $1, 750. HP 3312A 
function generator, 0.1 Hz to 13MHz, 
$500. HP 85588/853A spectrum ana­
lyzer. 0.1-1500MHz w/digital storage dis­
play. Excellent condition, $2,650. 
Sencore SC61 waveform analyzer, DC 
60 MHz, oscilloscope plus digital readout 
of frequency, P-P volts, Delta volts, Delta 
time, etc. Comes with 2 brand new 
Sencore probes! Fully checked out and 
guaranteed, $750. Lehman Scientific, 
1-800-784-8680. Visa/MC. 
www.lehmanscientific.com 

TEK 577/02/177 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 !ripple out­
put power supply, new in a box $375. 10 
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 

8RUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417. -

DEC EQUIPMENT WANTEDll! 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. 

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 
"Performance-tested." Calibrated. 
Warranteed. Gary N6ZD. 

POOR MAN'S Spectrum 
Analyzer/Monitor R!'JCeiver Kit. 2 to 1 , 700 
MHz. Basic kit only $78. Now available 
with switched resolution filters, tracking 
generator and direct digital frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box - 310B, Bethpage, NY 11714. 
http://www.science-workshop.com 

WE WANT to buy your excess test and 
measurement equipment. We will pick up 
and pay at time of pick up. Metrowest 
Technologies, phone 508-478-7613, fax 
508-634-3806. Web: WWW.metrowest 
tech.com 

METROWEST TECHNOLOGIES: Want 
to buy a piece of equipment but not sure 
of its capabilities? We will fax copy of cat­
alog page(s) to you for review. Phone 
508-478-7613, fax 508-634-3806. Web: 
www.metrowesttech.com 

TEKTRONIX EQUIPMENT: Curve trac­
ers, logic analyzers, scopes, etc. 
Metrowest Technologies, phone 508-
478-7613, fax 508-634-3806. Web: 
www.metrowesttech.com 

Synthesized 
FM Stereo 

Transmitter 
Microprocessor controlled for easy frequency programming using DI 
swttches, no drift, your signal is rock solid all the time - just like the 
commercial stations. Audio quality is excellent, connect to the line 
output of any CD player, tape deck or mike mixer and you're on-the­
air. Foreign buyers will appreciate the high power output capability of 
the FM-25; many Caribbean folks use a single FM-25 to cover the 
whole island! New, improved, clean and hum-free runs on either 12 
VDC or 120 VAC. Kit comes complete with case set, whip antenna, 
120 VAC power adapter - easy one evening assembly. 
FM-25 S nthesized FM Stereo Transmitter 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 rules and 
regulations. Connects to any cassette deck, CD player or mixer 
and you're on-the-air, you'll be amazed at the exceptional audio 
quality! Runs on internal 9V battery or external power from 5 to 15 
voe, or optional 120 VAC adapter. Add our matching case and 
whip antenna set for a nice. finished look. 

FM· 1 DA, Tunable FM Stereo Transmitter Kil..--------- -$34.95 
CFM, Matching Case and Antenna Sel.. ...... - ... -·------$14.95 

RF Power 
Booster 

Amplifier 

Micro FM 
Wireless Mike 

World's smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con­
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps-build it carefully and you've got extra SMT parts to 
build another! Au9io 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 318'h x 314'h. 

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. 

POCKET TEST8ENCH, tiny, portable, 
inexpensive RS-232 instrument. 
Oscilloscope, logic, spectrum, counter, 
generator modes. Oricom Technologies, 
303-444-9776 (www.sni.net/-oricom). 

SPECTRUM ANALYZERS: HP 3580A 
5Hz-50KHz, built-in tracking generator, 
85+ dB dynamic range, 2-trace digital 
storage, with op. manual. $625-$775 
depending on options. Precision, 505-
988-5233, E-Mail: jbau@dsrt.com 

Sy~r Pro FM Stereo 
R"adio Transmitter 

ENGINEER TESTED: Frequency coun­
ters, frequency standards, meters, 
scopes, generators, etc. VISA, MAS­
TERCARD, AMEX. More information: 
HTTP ://TECH-SE RV ICES .COM 
"Performance-tested." Calibrated. 
Warranteed. New & used. Gary N6ZD. 

METROWEST TECHNOLOGIES: 
Boston's Equipment Supersource. Call 
us for a quote on your next equipment 
purchase. Metrowest Technologies, 
phone 508-478-7613, fax 508-634-3806. 
Web: WWW.metrowesttech.com 

HP 3314A function generator $2,950. 
Metrowest Technologies, phone 508-
4 78-7613, fax 508-634-3806. Web: 
WWW .metrowesttech.com 

Perfect video transmis· 
sion from a transmitter 
you can hide under 
a quarter and only 
as thick as a stack 

TheCUJe 
World's 

Smallest TV 
Transmitter 

of four pennies· 
A tniy ~ that's a nickel in 
~ the picture! Transm~s color or B&W up to 150' to any TV 

tuned to cable channel 59 with a solid 20 mW of power. 
Slereo_trlrsri- Crystal controlled for no frequency drift with performance 
lefSlallOOnere that equals law enforcement models that cost hundreds 
easy kl use, . more' Deluxe model includes sound using a sensitive 
~: built·in mike that will hear a whisper 15 feet away! Units 
net_""-"' . run on 9 volts and hook-up to most any CCD camera. 
SlallOOs recµ'!! a Our cameras shown below have been tested to mate 

.....,,,,. . ._ "'V>kdeSeteQ.f perfectly with The Cube and work great Fully assem-
rrert rlrl< kl trtl al ll'e feahles \WW,.......,. no , " nv.1'Xl. """ bl d 
QHI'.¥ ffiD/ Wiil ll'e L\:l{bMl rai bJlms and ll'e ti;J LID d9lai ds!JaY- e . 
Pl.ls ll'ere's i"µi k:m lllSS lleITT] ll'al rjves geat ro.rd no maller 1\1'0! · $89 ll'e &XJOO (no rroe ~ex S\\ism;J ro.ros fran ~CD~ C-2000 Video Transmitter Cube .. :-...................................... .95 
i'µ.lsl) Pea< iTie!s b' maxin.m ):u'dl' i1 y:u a.do· lliltni (N($ nm- C-3000 Video and Audro Transmitter Cube ____ , ... .$149.95 
tml, LID~ meas b' easy settrg ct a.do IMlls and a Wt-ii 
nixsrvilh rri<e and re E>lel iµAs. Oud'eS, ciMl-f1s, &tros and crl­
klg:ls frd ll'e FM-100 kl be ll'e fmM'!: ID ll'ei' lr<Jlsrril!i-g reOO;, )O.J v.t 
IDo. ~ere d!ers al ll'ese feahles a tis~ Kl m.nes amet, ~ 
rtrraand 12lVAC9.Wf. 
We aloo dfer a tl;tl JXMe' ~ YelsOl ct ll'e FM-100 lhafs flt; assen­
~ Wiil ere watt ct RF~ u niesct_JIDJaTI ~- 7hi e>p:11 
l6'Si:11caiex;;re1iWrJ a'5iJe the L&\ a~ the us ff a:mrµi­
re:t ~a si;re:i saim-e-t tta the !ITlll re exp:xtoo. 

. . . Here's a nifty little kit that eases hook-up of your CCD 
FM-100, Professional FM.Stereo Transmitter Kit ......................... $299.95 camera module to any video monitor, VCR or video 
FM·100WT, Fully Wired High Power FM-100 ................................... $429.95 input TV set. The board provides a voltage regulated 

AM Band 
Radio 

Transmitter 

Dialed phone numbers, 
repeater codes, control 

codes, anywhere touch-tones are used, your TG-1 will decode 
and store any number tt hears. A simple hook-up to any radio 
speaker or phone line is all that is required, and since the TG-

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 out­
puts. Runs on 11 • 20 VDC 

CCDVideo 
Cameras 

If you're looking for a good 
quality CCD board camera, 

stop right here! Our cameras use top quality Japanese 
Class 'fl!. CCD arrays, not the off-spec arrays that are 
found on many other cameras. You see, the Japanese 
suppliers grade the CCDs 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 sen· 
sitivity, you'll really see the difference, and if you want 
to see in the dark, these are super IR (Infra-Red) sensi­
tive! Available with Wide-angle (80' ) or super slim Pin­
hole style lens. Both run on 9 voe and produce stan­
dard 1 volt p-p video. Add one of our transmitter units 
for wireless transmission to any TV set, or add our 
Interface board (below) for Audio sound pick-up and 
direct wire connection to any Video monrtor or TV 
video/audio input jacks. Fully assembled. 

CCDWA-2 CCD camera, wide-angle lenS----$99.95 
CCDPH-2 CCD camera, slim fit pin-hole lens,___....$99.95 
IR· 1 IA llluminator Kit.. ........ .;. ......... -------·-·····.$24.95 

ljiijiiiiiiiiiijiiiiiiiiiiiiiiiiiii11 uses a central office quality decoder and microprocessor, it II will decode digtts at virtually any speed! A 256 digit non-
volatile memory stores numbers for 100 years - even with the 
power turned off, and an 8 digit LED display allows you to 
scroll through anywhere in memory. To make it easy to pick 
out numbers and codes, a dash is inserted between any 
group or set of numbers that were decoded more than 2 sec­
onds apart. The TG-1 runs from any 7 to 15 volt DC power 
source and is both voltage regulated and crystal controlled for 
the ultimate in stability. For stand-alone use add our matching 
case set 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. 

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. Sensitive 
electret condensor mike picks up whispers anywhere in a room 
and transm~ 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! TG-1, Tone Grabber Kil..--·-·······-.......................... - ... - .. $99.95 ~---------------• 

CTG Math. c Self TG-1 Kit. $1495 ORDERINGINFO: SatisfactionGuaradeed. ExamN tor lOdays, it nol pleased, 
AH, Crystal Controlled FM Wireless Mike Kil $39 95 ' c mg ase or ................. -..................... · '""" • - 1oon 1or '"""'· .., ss.os tor slW>i. - and """"'"· 

F - ·-- $69. TG-1WT, Fully Wired Tone Grabber wtth Case ............... .......... $149.95 OnlefS ooder$20, edd $3.00. NY,_.., ,,. - .... Sooy, no COO. 

FIUWT Fully Wired M~·-----·-----·------- ·95 AC12-5, 12 Yott DC Wall Plug Adapter ...... -----·-···-............... .$9.95 : .""'''" .., '°""" ..-mai "' "'""""""and --

Write In 43 on Reader Service Card. Nuts & Volts Magazine/May 1998 57 



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. 

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. 

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. 

surf the internet? 

Geophone 
vibration sensing kit 

Detect a fly stomping 
across the desk/ 

Well maybe not that 
sensitive. but almost. 

These vibration sensors 

. • 
' 

. . 

made by Geosource® were used In oil 
exploration to determine geological 

statistics. They are made with a 
magnet suspended in a coil and are 
very sensitive to vibration. Compact 
size. the unit measures approx. 1-1 /4" 

high and 1-1/16" dia. 
The kit Includes a geophone vibration 

sensor along with parts to build a 
basic detector that will light an LED. In 
addition we include a schematic that 
will show you how to operate a relay. 
Th& sensitivity is adjustable. so you can 

TEKTRONIX 495P 1 OOHz-1 .8GHz spec­
trum analyzer, 1 OHz to 3M Hz ResBW, 
GPIB, intelligent markers w/signal pro­
cessing, counter w/ovenized timebase, 
etc., excellent cond. $6,500. See 
www.test-equipment.net or call 732-445-
4915. 

EFRATOM FRS-C miniature late 10MHz 
rubidium atomic frequency standards, 
$500, 2"x3"x4". 212-243-7964 or 
http://www.vigilante-electronics.com 

BOONTON 260-A Q-meter with 513-A Q 
standard, manual, LN $250 50 lbs. 
Clemens SG-83C standard signal gener­
ator 50KHz-54MHz, microvolt calibrated, 
new $200 15 lbs. U-ship John Clemens 
314-961-7228. 

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 manufacturers. 
Spectrum analyzers, signal level meters, 
sweep systems, TDRs, OTDRs, and 
much more. PTL Test Equipment, Inc. 
Phone 561-747-3647 FAX 561 -575-
4635. 

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 
Wholesale Surplus 904-897-6482. E­
MAIL: TOMFORSHE@AOL.COM 

www.gatewayelex.cqm 
I · AMAZING MINI 

MICRO STEREO FM 
RADIO! $7.50 

Much lighter than a 
heavy jam box with 
really good sound! 

This tiny radio 
(1.5"x1.ot."xo.3s") 

has a seek button, reset con· 
trol, and an on/off switch. 

Personal lis1:ening has never 
sounded better! Ideal for 
ballgames, nudyhall, and 

workouts. 
Battery and nugget style 

earphones included. 

self-mating 
quick disconnect 

connectors 
s5.95/pair 

These connecton:; will handle up to 
60A and take 6 -12 gauge wire. Each 
connector ha5 groove,; oo ,;everal can 

be linked, allowing you to configure 
your own multi-pin block. The 

connectcn; are ,;elf-mating and we 
,;ell them In pain;, one black and one 
red. Great for audio, ham, and other 

high current appllcation51 

set it to detect elephants and other 
small creatures. Similar units were 

·used by our armed forces to detect 
enemy troop movements ... the perfect I~~~~~~~~~~==~~~:~~~;;;;;;;;;;;;;;;:;;~~;;;;;;;;;;;;;;;;;;;;;;;;~ 
device to alert you to the f itter w,atter Keychain Keyless Remote witch l .5 

of little Leroy's feetl Uni sensi ivity Like the keychain remote switches used on many auto alarms. this remote unit can be set high enough to detect a 
business card dropped on a table. includes one keychain remote transmitter and a receiver box. Connect your light, 

and we've made it work with robot. or other application to the receiver box. and control it from across the 
vibrations up to 40 feet away! room with the press of a button! What a great idea for the automated house of 
Earthquake or Aunt Agatha the new millenium!!! These units may have been previously installed. but look 

... you decide! great and work well too. Receiver box measures approx. 4-7 /8" x 2-5/8' x 7 /8'. 
It's a fun gadget with many uses. Features changeable security codes - requires 12 VDC 

GEOSENSOR KIT .... $ 9.95 diagram and instructions included 

r-~i~;.s7o~~~~;;~~--~ PHOTON II MICROLIGHT 
The yOY,.u{a~ photon microli5ht has 6een inwroved. These 
SUJJer-6ri91it (6etter than 8 cande{{as!) LED {iqhts are 
visiMe over a mi{e away. The LED is securea in a 

I PC BOARD · 1 

: I : 
I I 

tou9h ABS case ana '!ff ers a squeeze 6utton ffr quiclC 
use, and a constant on slide switcfijor profon9ed 
fi9fitin9 needs. Tfie fitfiium 6atteries Tast a V&rlJ 

fonq time (10 year she(f rife!) and are inc{uded: Tfie I The hard-to-flnd-foNt-good-prlce stun Is awilable at I 
I 

Gateway! We just got In a shipment of single sided copper I 
clad board about 1/6" thick. Ideal for your projects. 

li9fit won't 6urn out because it is an LED! syec!fy your choice 
ef .five incred'i6fe 6ri9ht cofors. Greatjor home or office use, I Available In five dinerent sizes: I 

I 
2-5/8" x 1· so.95 I yoyufar with.fire ana rescue_ prefessionafs, yyrotechnicians, 

stage yerformers, and d'imf!J lit restaurant yatrons. PHOTON 
II micro{[!J,fits inc{ude a ICeyrin!J and come in ru6y red($13.50), 
am6er !Jelfow ($13 .50), s'!fyfi1re Mue ($17.50), diamond white 
($17.50), and emerafa qreen ($17.50). Inc{udes two rp{acea6fe 

4" x 7" $1.75 
7" x 7" $2.95 

I 1· x 1-5!8" s2.95 I 
1 1· x 14-5/8" . s4.95 1 

2016 lithium 6atteries. . 

' 

Perfect for use with TEC-200 film! ~ --------------~-~~~~~~~~~~~~~~;-----------­copy - Iron - etch 

. CAIC TOOLBOX TRIO 
Pocket slze canJsters of tlt9.so poitular Calg 

e,heJ11lcals are a 1111st for y111r toolbox. 'Contain no 
CFCs or HCFCs. 

D1oxlT Is • fut-actlnt 41oxWzin9 11lution t••t elem, 
pruervu, lu•rlutu u4 l11provu con4uctivlty on 111111 connectors 
1n4 conhclt. 1411 for u1 u • 91nerel tr11t111nt for connectors, 
contaclt 1n4 ot•er 111111 surfacu. 

P111/T PS Mit1l·Sft1f (20,,,// U.9S 
P11Gol4 11 spaclfiully for11ul1t14 to l11pron con4uctivlty, 

lu•rlut1 1n4 protect 9014, •111 111hls u4 ot•er precious 111111 
surfecu. U11 1• plet14 unnectors 1n4 conteclt for 11ul11u11 
p1rfor111nce 1n4 protection. 

!11G1// GS M/11/-$pt1f {20/11// II. 9S 
C1llu•1 Is 1 precision lu•riunt ftr 11ovln9 contact mf1ce1. 

it 11plul1•u lu•rlutlon lost 1n mfem t••t •m hen cluni4 wit• 
solvents or 1t•er clmtln9 ulut11111. Spulfiully for11ul1t14 to 
lu~rlut1 con4uctlv1 plutlc u4 cerhn co11poun4 fl4m, 1w1tc•u 1n4 
othr 1l11iler co11ponenh. 

&1//6'1 MCi S1' M/!rl·Sft1f {20,,,// U. 9S 

mini-spray ~ I 
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PC BOARDS 1·2·3 EASY with . 
TEC 200 FILM 

1] copy circuit pattern on 
TEC-200 film using any 

plain paper copier 
2] Iron film on to copper clad board 

3] peel off film and etch 

S sheets, 8-1/2" lC 11" $4.95 
Instructions Included 

THE FINE PRINT : PRICES SUBIECT TO CHANGE 

II WITHOUI NOllCE •GATEWAY IS NOi RESPONSIBLE 
FOR PRINllNG ERRORS • MASTERCARD, VISA AND 

DISCOVER ACCEPTED• YES, WE'LL TAkE YOUR 
CHECK ·· SORRY, NO C.O.D" • SI 0 MERCHANDISE 

MINIMUM ON MAIL ORDERS• SUPPLY Of SOME 
ITEMS IS LIMITED• PRICES DO NOT INCLUDE 

SHIPPING • UPS GROUND SHIPPINGIHANDl..ING 
WITHIN THE COlllllNENTAL U.S. (ITEMS REQUIRING 
ADDlllONAL AMOUNTS ARE NOTEO). .. S4.2S FOR 

THE FIRST ITEM, SO. SO FOR EACH ADDlllONAL ITEM. 
RESTOCKING CHARGE MAY BE ASSESSED ON RETURNED 

llEMS. I 111••• 10 di• IN wy slEEp lib: "'Y GW<df.,~<L .. NOt 

5Cl£AMiN ANd dliN lib: l~E EN US iN ~k C.11 

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 

Write In 26 on Reader Service Card. 

WE BUY electrical power systems test 
equipment. This includes the following 
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 transformers, cir­
cuit breakers, cables, and protective 
relays. FAX 972-564-9139 or phone 1-
800-261-9139 for quote. Phase-3 Power 
Test Equipment. 

HP 8558B 182T S/A .1-1500MHz, 
$1,490; 141T/8555A/8552B/8445B S/A 
automatic preselector, $1,890; 
140T/8553B/8552A/8445A 110MHz SIA 
w/tracking generator/counter, $999; 
8443A w/cable and manual, $350; tran­
sistor devices dynamic loads: DLVP 
50/300/3000A 3KW, $2,200; DLVP 
130/110/1000 1 KW, $1,200; HP R8486A 
unused, $1,590; HP Q8486A unused, 
$1,390; HP 435B/8484A/8481 A in inst. 
case opt., $1,375; Tek 1502 TDR opt. 4 
$945; Tek 2721/2722 cable sweeping 
system, $4,300. Parker Test Equipment, 
530-622-7007, fax 530-642-8868. E­
Mail: parkrtst@jps.net 

LOW COST ADAPTERS FOR YOUR 
DVM MEASURE CAPACITORS INDUC­
TORS. Not inaccurate kits, but complete 
units. Uses 1st 3 DVM scales so that 
decimal point is always in the right place. 
New innovative circuit. Also works with 
auto ranging DVMs. For pictures, prices 
and detailed info: http://www.artcahn 
.com/ http://cablejus.hypermart.net/ 
Visa/MC secure order online or by tele­
phone 212-799-7852. So new that prices 
not set at ad closing time, but lower than 
currently available kits. 

DESOLDERING STATIONS: Ungar 
2000 $150, Sylvania $150, Hakko $200, 
Pace MBT210 readout $600. Desolder 
pencils: Pace SX25 $75, Ungar 4088AS 
$100, 70 watt for Pace $50. Soldering: 
Weller WTCP $45, EC2000ESD $100. 
Smd hot air: Raychem $200, Hakko 850 
$650, Nu Concepts $750. 600 watt iron 
$100. Jim 310-515-2058 . 

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! 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. 

EQUIPMENT MANUALS we have 
1 OOO's of service and operators manuals 
for all types of test and measurement 
equipment from 1950 to present. All test 
equipment manufacturers are represent­
ed. Call, write, or fax your want list. 
Please include mfg.'s manual P/N unit 
serial numbers if known. Manuals Plus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 

HUNTRON: LIKE new at used prices. 
HUNTRON models: 51 OO'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. 

SPECTRUM ANALYZERS: HP 8565A 
22GHz, $3,200; HP 3582A 25KHz, 
$1,800; Tektronix 1.8GHz 7L13, $1,300; 
Tektronix 5MHz digital storage, phase 
lock 7L5, $1, 100. Metrowest 
Technologies, phone 508-478-7613, fax 
508-634-3806. Web: WWW.metrowest 
tech.com 

TEKTRONIX TRACKING generator: 
TR503 1.8GHz for 492, 494, 496 spec­
trum analyzers, $750. Metrowest 
Technologies, phone 508-478-7613, fax 
508-634-3806. Web: WWW.metrowest 
tech.com 



TEKTRONIX SCOPES: 2445 150MHz, 4 
channel, cursors, $1,500; 2465 300MHz, 
4 channel, cursors, $2,000; 2246A, 
2430, 2230 $$ call. Metrowest 
Technologies, phone 508-478-7613, fax 
508-634-3806. Web: WWW.metrowest 
tech.com 

TEKTRONIX PLUG-INS: We have them 
for 7000 series scopes, TM500 main­
frames, TM5000 mainframes. Metrowest 
Technologies, phone 508-478-7613, fax 
508-634-3806. Web: WWW.metrowest 
tech.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 
sonlabs.com 

EFRATOM FRK-L rubidium 
oscillators! 1 OMHz sinewave output, 
0.5Vrms. Long term stability: <1 x 10·10 

/month. Includes optional Mdl. EEK-10 
heatsink and 1/0 connector. Used, with 
fresh NIST traceable calibration cer­
tificates, only $500 ea. 6 month guar­
antee! Full specifications and picture at 
our website. (Quantities available.) 
Lehman Scientific, 1-800-784-8680. 
Visa/MC. www.lehmanscientlflc.com 

SELLING: OPTICAL test: HP 8151 A, 
81511A, 81519A, lowest prices! GenRad 
precision capacitance bridge, 1615A, 
1316, 1238 late style, super clean, 
$2, 795. Tektronix curve tracer 172, 176, 
178 fixtures, lowest prices. Wavetek 
3002 520MHz, $395. Keithley 225, 227, 
705, lowest prices. Weinschel VM-3 
$295. Free 12r. list laboratory test 
equipment. Cal Joseph Cohen, 617-
846-8223. 

HP 5342A w/options 01 /02/11, $1,995. 
HP 5335A w/options 10/40 late colors, 
$700. HP 339A excellent, $1,200. HP 
4358 $250. Check www.test-equip 
ment.net for details. 732-445-4915. 

HP 6261 B 0-20V, 0-50A, various con­
figs., $375 ea. Lambda LQ522 $115, 
LQ523W $100, LQ524 $150. Philips 
PM5191 $600. Photos at www.test­
equipment.net 732-445-4915. 

TEKTRONIX FG502 $225, FG501A 
$225, PG502 $300, DM501A $175, 
DM504A $200. DM5010 $425, DC503A 
$175. All listed are new style. Call 732-
445-4915. More TM500 at www.test­
equipment.net 

TEK 465M 1 OOMHz o'scopes $350 ea. 
HP 8005A dual ch. pulse generator $600 
ea. Gen. Radio resistance decade. 1435-
M $175 ea. Phone# 954-923-0338. 

TEKTRONIX 466 storage scope, 
1 OOMHz, DM 40, probes, manuals, 
excellant condition $550. 716-636-4370. 

CESIUM & RUBIDIUM standards avail­
able, Austron 2000C Loran receiver 
$175. (Loran operation extended to the 
year 2015!) Modular rubidium oscillator 
modules $425. Corby Dawson 805-736-
0288. 

FOR SALE: HP 5326A 50MHz 
timer/counter/voltmeter $125. HP 5245L 
freq. counter w/HP 5262A time interval 
unit $175. Eighty (80) 1 V to 12VDC 1.5A 
lab power supplies w/meters $1,200. Tek 
7B80, 7B85, 2 ea. 7 A24 all 4 for $400. 
Hugh M. Adams, 10110 Hondo Ave., Ft. 
Walton Beach., FL 32547. 904-864-
2414. 

FULL SPECTRUM of quality test equip­
ment for sale. Please E-Mail, fax or call to 
register for periodic fax listings. Parker 
Test Equipment, E-Mail: 
parkrtst@jps.net Fax: 530-642-8868 
PH 530-622-7007. 

MICROWAVE, ELECTRONIC, optical 
and precision mechanical instrumenta­
tion and components for sale. Example: 
Tektronix 492P programmable spectrum 
analyzer with options 1 ,2,3 including 
front cover, manual and diplexer, $8,000. 
Full list at http://www.megsinet 
.com/electra/ 847-498-4392. 

SECURITY 

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

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 
sending $2 to HES Electronics, POB 
183, Brick, NJ 08723. Mention this ad 
and get a $10 off certificate I 

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. 

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: ricksvideo@msn.com 

SATELLITE 
EQUIPMENT 

DSS SURPLUS WANTED. Receivers, 
remotes, old & new access cards, anten­
nas, feeds. Message/fax 561-483-8516. 
E-Mail: cable@flinet.com 

SATELLITE EQUIPMENT available: Re­
ceivers $25 and up; 20-25 LNB $30; C­
KU feed horns $65. Call 757-599-4408. 

GET SOUND for VCll and VCll Plus with­
out codes. Free detail. Send SASE to: 
Nassirian, Box 382-V, Rio Linda, CA 
95673. 

Roger's Systems Specialist 
800-366-0579 

01111 11110 

MONITOR 
CABLES 

6'HD15T05BNC I 
MALE TO MALE j 

CC-VGA-SB NC 
'12.ll!!EA 

Computer - Communications 
Network - Audio - Video 

www.rogerssystems.com 
CD Jewel Case 

Replacement for 

a original case 

#TM-CD1 
s.40 each T Special l·EEE 1284 

Printer Cable 
10' Bi-Directional 

0925 Male to 
Mini Centronic 36 

A.K.A. type "A" - ·c· 
#CC-PR6-BIMIN 

FANS 

PRINTER CABLES Magnetic Mount 
c:::J 

$.89 each 
FOR COOLING 

PENTIUM II 
PROCESSORS 
-BALL BEARING 

W/SENSOR WIRE­
TM-FAN-PENT2 

$16.!!l! EA 

1o·Ds2srocENTRoN1cs Antenna 
MALE TO MALE 

FOR HP, EPSON, Standard UHF ANDREA HEADPHONES 
CANON AND OTHERS 

CC-PR1-1284 
sg,ll!!EA 

~=1 
Microphone 

Stick-on monitor or clip on or 
stick onshirt 6 ft . cord; 

condenser mic. 
#TM-MIC-2 

s2QQ each 
100/$1 .00 

Parallel Port 
0925 Female to 26 pin socket 

l'i . , .. 
#CN-702 $.50 each 

100/$.40 

TV on PC 

connector, 
Portable, 
12 in. tall, 
long cord 

ONLY 
s7® each 

W/MICROPHONE 
-NOISE CANCELLING 

MICROPHONE­
-USE WITH LEFT 
OR RIGHT EAR-

HARD DISK DRIVE 
COOLER 

-IVORY COLOR, 
FITS IN 5 1/4" BAY­

TM-FAN-HDD 
$14.!!l! EA 

Multimedia 
Microphone 
Slim-desktop 
microphone 

#TM-165-MONO s5!!l! each 

Designer Mouse .. 
3-button serial mouse 

driver included ~---------

TM-290 $6.QQ.each IEEE-1284 
AUTO SWITCH 

TM-MIC-3 53.!!l! EA 

FLOPPY DISK FILE 1" CASE STICKERS 1-computer to 2-devices 

-..... 
HOLDS 100 DISCS 

WI KEYLOCK 

#TM-DSC-3 
54.!!l! each 

ASSORTED CASE 
STICKERS TO PLACE IN 

EMPTY SPACE ON 
FRONT OF 

COMPUTER CASE 

$1.l!.!!.. EACH 

*Enjoy TV programs even 
when PC is off 

*Supports NTSC and Video 
standards 

*Full function remote 
*MTS bilingual 

*On-screen display 
llSvGA signal accessible at all 
- times 

or 
2-computers to 1-device 

File transfer feature 
$64.Qll EA no power needed 

DS-212-IEEE software included 
works with HP printers 

#VA-1001 $199,!!!Leach 

*Built-in line doubler 
*Teletext or closed caption 

version 

Local 805-295-5577 Remember, We Have Great Connections ... ForYou! FAX 805-295-8777 
$10.00 minimum order required• Add $4.50 shipping for pre-paid orders 

1 

.. I.. California residents add 8.25% tax• eMail Sales@RogersSystems.com 
Call for quantity discounts • No out of state checks accepted • Most orders shipped same day IEJ ffi [ii] 24895 Avenue Rockefeller, Valencia, CA 91355 [El ffi • 
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MIDWEST ELECTRONICS 
124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

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

WE NOW HAVE ZENITH PENTIUM COMPUTERS 
100, 120, 133, 166 MHZ MULTIMEDIA & BUSINESS SYSTEMS 

MANY CONFIGURATIONS STARTING AT $375 W/O MONITOR 

ALTEC LANSING ACS45W SPEAKERS $65 
POWERED SUBWOOFER & STEREO SATELLITE MODULES 

MANY OTHER PREMIUM SPEAKERS AT LIQUIDATION PRICES 

WINDOWS 95 MULTIMEDIA KEYBOARDS -CONTROL CD-ROM, 
VOLUME, MUTE, INTERNET ACCESS, MODEM FROM 

KEYBOARD, INCLUDES DRIVERS -$19 

HARD DRIVES: 
420MB- $69, 2.1GB- $169, 2.5GB- $179, 4.3GB- $209 

CALL FOR CURRENT INFORMATION ON OUR 
MOTHERBOARD,CPU,ANDMEMORYINVENTORY 

NEW MONITORS 
15" 1024X768 SVGA .28DP $219 

17" 1280X1024 SVGA .28DP $399 

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 $19 
56K FLEX MODEM FOR PENTIUM $65 

BRAND NEW ACER 101 KEYBOARDS $10 CLEAN USED PS/2 
KEYBOARDS $5 NEW MINI-TOWER CASES W/250 WATT POWER 

SUPPLY $34 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 78 on Reader Service Card. 

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. 

USED SATELLITE EQUIPMENT. You 
name it, we have it. LNAs, downconvert­
ers, drives, receivers. Working condition 
guaranteed. Call 765-385-2305. 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
Skyvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 

SEE WORLD SATELLITE, 1-800-435-
2808. DISH NETWORK complete sys­
tem ONLY $179. FREE INSTALL KIT, 
FREE SHIPPING, 30 DAY MONEY 
BACK GUARANTEE. 

BEST PRICING on 18" satellite TV sys­
tems for home and RV. DSS, DISH 
Network programming, multi-room view­
ing options, accessories. www.skyvision 
.com Call 1-800-543-3025. 

FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft­
ware 1-800-843-2425 or www.baylln 
.com 

!lflUfElfffffff ™ 

DSS BIBLE Ill emulator source code & 
plans, ASIC hackinQ. ECM theory & 
examples, updated history, dictionary of 
terms, FAQS, description and feature of 
all NEW cards, UN99 fixes, smartcard 
reader/writer schematics and lots more. 
10 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. hackersc"atalog .com/dss3flyr 
.htm 

0 Faster Software. 
0 More Productive. 
0 More Tools & Utilities. 

"l 0 llC Peripherials. 

•Single Sided 
•Double Sided 
•Multi·Layer 

•Surface Mount 
•Punch Press 
Capability 

•LPI 
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 Box 43 

The Embedded Controller Ex erts Loomis, CA 95650 

60 May 1998 Write In 77 on Reader Service Card. 

QUICK TURN AROUND 
COMPLBTB IN-HOUSE CAPABILITY 

CIRCUIT ETCHING TECHNICS 
700 Lee Street 
Elk Grove Village 
Illinois 60007 

Since 1969 
Phone: 84 7·22&-1722 

Fax: 847-228-1816 
Modem: 847-228-6549 

Toll Free: 888-657-3827 . 

Please call Jim , Barb, or Babu for 
more information and/or quote. 

Write In 154 on Reader Service Card. 

DSS TEST CARD information. Call toll 
free, 1-888416-7296. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

MICROWAVE DISHES for sale. 
Aluminum 8 and 10 foot, some with 
radomes. Taken off communication tow­
ers, complete. Art, 2700 Hwy. 17, 
Antonito, CO 81120. 719-589-4726 wk., 
719-376-2156 hm. 

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. 

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. 

WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced 
Media 1-800-722-7468 ext. 2575. 

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

BROADCAST VIDEO equipment want­
ed: all types, new or old. Please call, Jon 
with info. 1-800-539-2859. 

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. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642-
0325. 

LAIRD 1500 character generator, needs 
repair, 1032 encoder, manuals $75; 
Microtime 2100 video processor $175; 
(2) Sony VP-5000 U-matic players $75 
each. Kent 515-232-7528. 

VIDEO-CAPTURE-device: (AiGotcha) 
NTSC video in to parallel-port out. 
Supports TIFF, TARGA, BMP, JPEG, 
PCX, etc. See http://www.aitech.com 
New only $120. E-Mail : 
oe3kma@amsat.org Phone: +43-676-
316-8877. 

UNIQUE VIDEO PRODUCTS: Pattern 
generators with char. ID, color black, 
switchers, reference osc., distribution 
amps, video conversion, etc., kits also 
available. FREE catalog, GEKCO Labs, 
PO Box 642, Issaquah, WA 98027-6730, 
425-392-0638, www.gekco.com 

DIGITAL CAMCORDER Sharp VL­
D5000U, new, 1 hour use. Mini-DV for­
mat 3 CCD, 5" viewscreen S-video out­
put, all professional features with owner 
manual, $1,995 {list $3,000). Sharp 
fax/copier machine, perfect shape with 
manual, $75. Ricoh (Sony) Hi-8 cam­
corder, all accessories, manual & 120 
min. tape. Older cam, but low hours, 
$295. 314-397-1407 cas4875028@ 
webtv.net 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 



BRTTERIES REPLRCEMENT 
BRTTERIES 
FILL NEW • MflDE IN U.S.fl. 

KENWOOD YAESU CAMCORDER MasterChargers• NEW/ 
PBl 12v@ 1100 mAh $50.00 FNB-2 10.Bv 600 mAh $19.00 
KNB-3 7.2v@ 1200 mAh 30.00 FNB-4 12v 750 mAh 39.00 Panasonic PB 80/88 

SRLE! MasterCharger I DELTA V, KENWOOD Tll22ATn9A 
l(NB-4 7.2v @ 2200 mAh 69.00 FNB-4A 12v 1000 mAh 55.00 ORIG PAN .............. .. ...... .. ... $39.00 PB32 6v @ 600mAh 
PB6 7.2v @ 760 mAh 35.00 FNB-17 7.2v 600 mAh 30.00 Sony NP77H 2400 mAh 39.00 

RAPID CHARGER PB33 6v @ 1200mAh 

.PB7 7.2v @ 1500 mAh 49.00 FNB-10S 7.2v 1200 mah 39.00 ALL 7.2 VOLT 
ALL VOLTAGE 4.8v • 13.2v 112-2 HOURS PB34 9.6v @ 600 mAh 

P88 t2v@ 850mAh 49.00 FNB-12S 12v 600 mAh 40.00 Sony NPSS 1200 mAh 29.00 MasterChar~er Ila FNB-25 7.2v 600 mAh 35.00 @ 1500 mAh* YAESU FT-11/SlR 
PB-13 7.2v@ 750 mAh 37.00 FNB-26 7.2v 1200 mAh 44.00 Sony NP22 500 mAh 29.00 TAPER CHA GER FNB-31 4.Bv @ 600 mAh 
PB-14 12v@ BOO'mAh 49.00 FNB-26S 7.2v 1500 mAh 49.00 Canon 8mm 2000 mAh 36.00 

ALL VOLTAGE 4.8v • 13.2v0 HOURS FNB-33fuSJ 4.Bv @ 1500 mAh 
PB-18 7.2v@ 1500 mAh 47.00 FNB-27S 12v 800 mAh 49.00 

Panasonic Palm BATTERY FNB-35 7.2v @ 1500 mAh 

ICOM ALINCO 
2400 mAh 39.00 DUAL CHARGERS FNB-38 9.6v @ 600 mAh 

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

PACKS 
• MasterCharger i+I ICOM-W21 AT/2GX 

as 9.6v @ 1400 mAh 51.00 EPB-12N 12v@ 700 mAh 47.00 Sharp BT 21/22 2000 mah 45.00 • MasterCharger l+lla BP-157 7.2v @ 900 mAh 
BP7 13.2v@ 600 mAh 53.00 DJ-F1T • MasterCharger lla+lla' BP-157(S) 7.2v @1500 mAh 
BPS 8.4v @ 1400 mAh 50.00 EPB-16N 7.2v@ 750 mAh $37.00 RCNHitachi Brnm 2400 mAh 39.00 $3900 'AUTOMAOCALL Y CHARGES 1WO BP-132 12v @ 850 rnAh 
SA/SAT 

EPB-16N 12v@ 600 rnAh 47.00 BAITTRIES AT THE SAME TIME ••available with and without microphone•• DJ-180, DJ580 ALL BRANDS AVAILABLE 
BP82, BP83A EPB-20N 7.2v @ 800 rnAh $34.00 All MasterChar~ers MOTOROLA 
BP84 7.2v@1200 rnAh 3" $39.00 EPB-20NX 7.2v @ 1600 rnAh 44.00 'EXCEPT FNB-35fS){S) GP-300 7.5v @ 1200 rnAh 
BP85B 12v 600 mAh 3" 69.00 EPB·22N 12v@ 800 mAh 49.00 (Single and Dual) eature: 

• Interchangeable Cups 
• Fully Automatic Operation 

8RT1i'L!au_ ""~C'u, IN' soosournsR0AowAv,H1cKsv1LLE,Nv11so1 1 

~11 T· I~ fi. "•800-442-4275 •FAX 516-496-9523 
SEND FOR FREE CRTRLOG • DERLER IN()UIRIES WELCOME IN NEW YORK STATE CALL: 516-496-9520 

• Built in Overcharging Protection 
• User Friendlb 
•More Than S Cups Available 
• Op1ional DC Charger 

WANTED DIAGRAM for old RCA 
CKC020 video camera. Art, 2700 Hwy. 
17, Antonito, CO 81120. 719-589-4726 
wk., 719-376-2156 hm. 

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. 

ATTN: CABLE CONVERTER RETAIL­
ERS. E-Mail or fax your monthly stock 
needs. All major brands available. Lowest 
prices. New/field pulls available. Bulk 
orders only. Message/Fax 561-483-8516. 
E-Mail: cable@flinet.com 

NOTCH FILTERS 110, 108.5, 106.5, 
97.5 75dB deep notch. $19.95 ea. , 1-5 
qty. $15.95 ea., 6-1 O 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. 

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. 

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. 

CABLE TV. ALL MAJOR NAME 
BRANDS. 30 DAV MONEY BACK, 1 
VEAR WARRANTY, BEST PRICES. 
OPEN 8·9 MON-SAT. T & L SERVICES 
1-888-823-6047. 

CABLE CONVERTERS original equip­
ment with remote. Top condition. $90 and 
$130 with volume. Hurry! Limited quanti· 
ties. Free shipping! COD only 412-833-
0773. 

Write In 156 on Reader Service Card. 

CABLE CONVERTERS, remotes, etc., 
free flyer. Jake 1-800-879-9657. 

ATTENTION: YOU'VE tried the rest, 
now go with the best. UNICORN 
ELECTRONICS where our valued 
customers ALWAYS come first. 
CABLE CONVERTERS AND 
ACCESSORIES. We will beat all 
competitors prices GUARANTEED. 
All UNITS in STOCK FOR IMMEDI­
ATE SHIPMENT. FREE batteries and 
coax cable. FREE bullet protection 
with every unit purchased. FREE 
shipping V>'.ith a $500 purchase or 
more. NO COD charges. ALL prod­
ucts 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 Electronics does not advo­
cate unauthorized 'tlse or theft of 
cable services. 

CABLE TV converters and accessories 
for most cable boxes. Refurbished con­
verters. Genuine unmodified SIA 
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). 

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% COMPATIBLE. We supply over 
8D advertisers weekly! Your order 
shipped fast, within hours! Why pay 
$39 when you can buy direct! LIFE­
TIME GUARANTEE! We accept 
VISA/MC/AM EX/COD/ 
MO/CHECKS. ONLY $10 (SPECIAL: 
3/$20 plus FREE DESCRAMBLER 
PLANS!). SUPER ZAPPER MODULES 
ONLY $16! (3/$33)! Use SUPER ZAP­
PERS if you have COX, TCI, WARNER 
in: CA, TX, FL, NV, PA, Ml. CABLE TV 
CONVERTER BOX SOURCES (125+) 
$7. FREE SHIPPING, ALWAYS! Call us 
anytime 1-888-430-7576 ext. 3135. 
BRINKER ENGINEERING LABS. 

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+ DIGITAL 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. 

SIGMA ONE, 3D, 2000, and 2001 
unmodified cable boxes avail. $125+ 
808-949-5410. No descrambler sales! 

CBTV REPAIR. We specialize in all con­
verters, including Zenith. Give us a call : 
405-634-1580. 

CLOSE OUT: ALL UNITS RAW AND 
UNMODIFIED: Zenith ST1000, 1086, 
1110, 5010 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. 

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. 

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

CONVERTER REPAIR PARTS, CASES, 
TUNERS, REMOTE CONTROLS, AS 
LOW AS $1 EACH. 407-676-2530. NO 
FLORIDA SALES. 

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., DPS $55; Zenith ST 
1600, $75; DP7 $69. All power up, clean 
and warranty. Let's us know you need 
need. 405-634-1535. 

EVERYTHING YOU need for CABLE 
and more. Parts & accessories. Best 
prices & quantity discount. WE DON'T 
SELL BOXES. 1-800-MODULE-O. 

PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
BONUSES. TOLL FREE 1-888-588· 
3715. 

WE PROGRAM 16Cs, 68HCs, 16V8, 
22V10, 2764 EEPROMs for your elec­
tronic needs. 30 days money back guar­
antee. KCS 1-800-879-8820. 

UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DPS, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631 -
1856. 

CABLE TV BOXES 
MULTISYST.EM 

''BUY ONE, GET ONE HALF PRICE'' 
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 152 on Reader Service Card. Nuts & Volts Magazine/ May 1998 61 



Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 510-264-0886 
www.metricsales.com 

~C~T • BUY • 8]11 
. 

I I I 

\ . ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

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

Write In 155 on Reader Service Card. 

ENGINEERING SERVICE. MEMORY 
DEVICES PROGRAMMED, AND MUCH 
MORE. 407-676-2530. 

FREE CABLE DESCRAMBLER 
PLANS! For details write: Sierra 
Publishing, 909 E. Yorba Linda Blvd., 
Suite H-181, Dept. NVC, Placentia, CA 
92870. 

CABLE CONVERTERS and supplies, 
shop no more, best prices and tech sup­
port. Extreme Electronics 1-888-609-
4910. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

ZENITH 73ch unmodified ST16XXS 
complete as-is $60 each; refurbished 
$90. 1 O lot min 702-270-4341. 

FOR SALE: Zenith ST1000s chan. 2 
most 288 micros $15 each 12 lot. 
ST1622s C-2 $30 12 lot. Guaranteed. SA 
8570 refurbs. like new $75 5 lot. Pioneer 
5130 refurbs. $50. All equipment genuine 
unmodified factory original. Jerrold DP5-
2 $28. Call Apex 1-800-500-9825. 

ZENITH ST-1000 complete as-is $50, 
ST16XX 99 ch refurbished $95. 702-270-
4341. 

SCIENTIFIC ATLANTA'"", unmodified, 
original 8570s field pulls $75 ea., 1 o lot 
min. Call 706-398-2100. 

COMPLETE LINE OF CABLE PRODUCTS 
!ti Quality merchandise by brand name manufacturers 
!ti Satisfaction guaranteed !ti Free gift on first order 
!ti Technical support 
i'I 2 year warranty on new converters 
i'I COD shipping & overnight shipping by requestlllll 
!ti Experience where it counts i'I Volume pricing 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCITON UNIVERSAL REMOTES 

WllOLESALE CABLE M-F 11am-6pm EST (.., -.a33 
(718) 212 ..... • FAX (718) 657-4815 • (718) 297-9221 

No NY sab. 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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PC BOARDS REPAIRED. Prices start at 
$5. Minimum 25 of one type. Network 
Sales, 616-683-0500. 

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
Fri 11 am-6pm EST. 1-800-909-4333, 
FAX: 718-657-4015. 

LARGE QUANTITIES: RAW UNMOD-
1 Fl ED UNITS Pioneer 5000, 6000 
series. Zenith 1600 series. SA-80s and 
up. Jerrold-DPV, CFTs. Tocom-07S 
plus other models & manufactures. 
Call for Pricing. 1-800-380-9530. 

TUNERS TOCOM 5503 tested $4. 75 ea., 
bargain, 10 lot min. Call 706-398-2100. 

CABLE BOX COVERS TOCOM 5503, 
good condition $3.75 ea. 20 lot min. 
Call 706-398-2100. 

TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-398-
2100. 

CABLE MANUFACTURERS. Call 
Toggle Switch Supermarket, wholesale 
prices, free list. Fertik's, 5400 Ella, 
Philadelphia, PA 19120 Ph/Fax: 215-
455-2121. 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

TRIVISIONS CHEAP. The TRI 550 new 
basic 500MHz converters, with new 
remote $38 plus shipping. Each in 100 
lot. Call 706-398-2100. 

SCIENTIFIC ATLANTATM, unmodified, 
original 8570s field pulls $75 ea., 1 O lot 
min. Call 706-398-2100. 

DEALERS WANTED. New product, new 
boxes. For all your other cable and 
accessory needs, please call 1-800-370-
0801. All equipment carries a 1 yr. war­
ranty and 30 day money back guarantee. 

WANTED: RAW & unmodified cable 
converters. Please call 1-800-370-
0801. 

GENUINE UNMODIFIED Jerrold DPBB 
7312. 1-800-804-8655. E-Mail: 
CLEWIS7298@AOL.COM 

CATV REPAIR, most models, great 
prices, warranty included. We sell equip­
ment: Wavetek, model 1910-1405 oscil­
loscope 60MHz. Please call 619-280-
5698, beeper 619-214-6108. 

WANTED PIC-16C54 CABLE BOX, 
plans, kits, or supplier. Uses 4 ICs and is 
very small. Finders fee paid! Bob's VCR 
Repair, 6 Anglin Crescent, Saint John, 
New Brunswick, Canada E2K 3R3. 

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 PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 

SONY PLAYSTATION: Electronic whole­
saler now has Mod PICs in stock! The 
PIC lets you play import & CD-R back-ue 
copies, protect your investment! Don t 
pay high prices from others! We have the 
lowest prices period! 1-9 $10 ea., 11-19 
$9 ea., 20-29 $8 ea., 30-39 $7 ea., 40-49 
$6 ea., 50+ $5 ea. Please send check or 
money order to the following address: 
Electronic Wholesalers, PO Box 1035, 
Reynoldsburg, OH 43068. Please add $3 
shipping on orders below qty. 10. 
Software and full documentation avail­
able on our website at 
http://www.ezthrill.com 

I WANT to buy any quantity in any 
condition: CFT 2254, CFT 2024, CFT 
2014, Jer BB7, DPV 7, Pioneer 5135, 
6100, 6300, .and SA 8590, 8600. Call 
702-79C-TECH Mon-Fri 9-6. 

TRIVISIONS CHEAP. The TRI 550 new MOD CHIPS for Sony PlayStation. Now 
basic 500MHz converters, with new your backups will work. Only $14.95 ea. 
remote $38 plus shipping. Each in 100 + $3 shipping. Call 1-888-467-6150, all 
lot. Call 706-398-2100. major credit cards accepted. Computers 

CHANNEL 15 (B) 
·t· f'lt & components at wholesale prices. 

pos1 1ye 1 e~. new .--WVll'iN.cconusa.com 
tubular type $8 each, sold in quant1t1es ot -------------
50 only. Good used channel 19 (F) filters 
$5 each, quantities of 50 only. We buy 
used cable TV line gear and headend 
equipment. 319-626-7284 leave mes­
sage. 

·CABLE CONVERTERS: unmodified, 
Jerrold, Scientific Atlanta, Zenith, 
Pioneer, Tocom, Panasonic, quality 
units at great dealer prices. Call now 
for specials 702-2704351. 



• BUILT-IN voice activation (add $30) 

•Applications information included 

• Dimensions: 11 .5 x 7.0 x 2.75' 

COOs OK. Sorry, no credit cards. Free catalog USA only; other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders 

'Vi.1;og ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 
Pll111: (•15) Ul-21U • f11: (•15) Ul-2117 · Well: -•.1lld11lat.c1m 

Write In 79 on Reader Service Card. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642-
0325. 

I 

TELEPHONE/FAX 
! 

EXTENSION PHONE LOCKOUTS. 
Prevent trashed downloads and FAX 
blasting. Easily installed with screwdriv­
er. 99 cents each plus $6.50 per order. 
Docs included. SYNERGETICS SUR­
PLUS, Box 809, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. synerget 
ics@tinaja.com 

BEEPER, TWO-WAY radio repairs, mod­
ifications, 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 

BLUE BOOK PHONE REPAIR. 1000 
models answering machines, cordless, 
wired, $25. KEN's, 2825 Lake, 
Kalamazoo, Ml 49001 616-345-4609. 

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. 

I 

COMPONENTS 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. 
Autographed copies of the seven­
teenth(!) classic printing $28.50. SYN­
ERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

ELECTRONIC COMPONENTS and kits. 
Catalog $1. Dan's Small Parts and Kits, 
Box 3634, Missoula, MT 59806. Web: 
http://www.fix.neVdans.html 

RF TRANSISTORS, tubes, electrolytics. 
2SC2879, 2SC2290, 2SC1969, 
2SC2166, MRF454, 2SC1307. 
2SC2029, 2SB754, 2SC2312, 
TA7222AP, 4CX250B, 572B, 12060, 
6JS6C, 3-500 graphite, trimmers, resis­
tors. Westgate 1-800-213-4563. 

RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 760-
747-3343. PaJomar@compuserve 
.com 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

fit\ Global ( Ties 

V Connections --aFuse~d-11---
P.o. BOX 8547, St. Joseph, MO, 64508, (816) 364-2692, FAX (816) 364-2619 

.~~~ ~ 
Consistantly low prices on your connection needs. 

!Call, FAX or Write for a catalogj 
@§3 ~ 3M Heat ShrinkTubir - -~ ·-~ 

~ LJt1 •• Red/Black Zip Cord 
Distributor for WBfJW Gin Poles & Tower Accessories 

COMPONENTS: MOTOROLA 
MC6802CP $3, 74LS166AN 40¢, 
74LSOOB1 15¢, 74LS240 40¢, zao 99¢, 
BOURNES 500 ohm $1 .75, 74LS164P 
25¢, 74LS165AN 60¢. All parts unused, 
send check or money order to Lloyd's, 
27315 Jefferson Ave. Ste. J-17, 
Temecula, CA 92590. $4 for postage and 
handling. 

c==C])===> 
AMAZING! 2¢ ALL DIODES: 1 N4148, 
1N4001 , 1N4004, 1N4007 (1,000 
pcs./package). Also in stock for 7¢: 
1N5401 , 1N5404, 1N5408 (200 
pcs./package ). Schottky diodes for 10¢: 
1N5817, 1N5818, 1N5819 (200 
pcs./package). Brand new parts. Add $5 
freight. Gateway Products Corporation, 
PO Box 936397, Margate, FL 33093, 
954-97 4-6864, Fax: 954-97 4-6818. 
VISA/MC. Free Catalog. 

RESISTOR SPECIAL: 10,000 resistors 
50 each of 200 values (our selection of 
values) 1/4 watt 1-5% metal and carbon 
film $95 (less than 1 ¢ each). Or, you 
select the values and the quantity of 
each. Minimum of each value 50 pieces. 
Minimum order $50. 5% 1 ¢ each 1-2% 
2¢ each. Shipping and tax included. 
Each value clearly marked for ID. Over 
400 values available from a stock of mil­
lions. You won't believe the time, money, 
and inconvenience you'll save. Hyatt 
Electronic Surplus, 371 N. Johnson Ave., 
El Cajon, CA 92020. 

FLASH MEMORY AMO 29F010-120JI 
PLCC, $2; Atmel 29C020-12 PLCC, 
$3.25; AMO 29F040-90JI PLCC, $4.50; 
27C512-15 DIP, $1.25; CCTV cameras 
starting at $80; 10BASE-T Ethernet 
Xcvr, $15. Pictures, information and 
more items available on web site: 
www.7shades.com/memory Scott at 
310-325-8456. 

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. 

c=====~0' J 
AMAZING! 4e ALL ELECTROLYTICS: 
1 uF/50V, 2.2uF/50V, 3.3uF/50V, 
4.7uF/50V, 10uF/25V, 22uF/25V, 
33uF/25V, 47uF/25V. Also in stock: 
1 OOuF/25V 5¢, 220uF/25V 7¢, 
330uF/25V 9¢, 470uF/25V 10¢. Brand 
new parts. Minimum 1,000 pcs. per pack­
age, no mixing. Add $5 freight. Gateway 
Products Corporation, PO Box 936397, 
Margate, FL 33093, 954-97 4-6864, Fax: 
954-974-6818. VISA/MC. Free Catalog. 

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! 

ATTENTION DEALERS: WHOLESALE ONLY! 

PHONELINE SIMULATOR. Authentic 
dial tone, busy signals, 20Hz ringing. 
TesVdemonstrate phones, modems, 
faxes, voice mail , etc. "Ring-It" kit 
includes PCB, all components, micro­
processor, documentation, $149. 
Custom enclosure $34.95. Fully assem­
bled $325. Shipping $6.50. Checks, cred­
it cards. Digital Products Company, 134 
Windstar Circle, Folsom, CA 95630. 916-
985-7219, Fax 916-985-8460, E-Mail: 
digprod@aol.com Web site: www.digital 
productsco.com 

FOR SALE: ISDN small business tele­
phone system with voice mail. Siemens 
Officepoint. Handles up to 3 ISDN lines, 
16 extensions. Ports for analog phones 
and faxes. Like new condition. Full details 
at: http://www.spybusters.com/spare 
/officepoint.html or 908-832-7900. 

BEEPER & cell phones raw, also 
Motorola stand-alone computer for mes­
sages, and ship-to-shore radio. Call 732-
370-0160 or E-Mail: barryaba@aol.com 

Formerly JES, Inc. 

BEST PRICES! 
FAST SERVICE 

SAME DAY SHIPPING 

Panasonic 145 
Refurb. Panasonic 145 
Panasonic 100 
Panasonic 175 
Starcomm DQN 
(99 ch· Refurb ) 

5+ 10+ 20+ 
$72 65 60 

57 55 52 
52 49 
---CAW---

49 45 39 

TOLL FREE: 800-322-9690 FAX: 516-246-5634 
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The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 
Lion Electronic Labs 48 E. 69th Ave. Pick's Electronics Less Buster's Electronics PENNSYLVANIA 

Little Professor Book Center 4948 E. Townsend Ave. Vancouver. BC V5X 4K6 Lewis Park Mall 2930 N. Las Vegas Blvd. Business &: Computer 
2717 S. 18th St. Fresno 93727 Muir Communications Ltd. Carbondale 62901 VSTG-22 Bookstores 
Birmingham 35209 Netseller 3214 Douglas St. Tower Records/Video/Books North Las Vegas 89030 213 N. Easton Rd. 
RT Systems 7'207 Arlington Ave. Ste. G Victoria. BC VBZ 3K6 383 W. Army Trail Rd. Radio World Willow Grove 19090 
Amateur Radio Supply Riverside 92503 Norlink Communications &: Bloomingdale 60108 1656 Nevada Hwy. Lehman Scientific 
8207 Stephanie Dr. Op Amp Technical Books Consulting 2301 N. Clark St. #200 Boulder City 89005 ml-F Cape Horn Rd. 
Huntsville 35802 1033 N. Sycamore Ave. 428 E. Victoria Ave. Chicago 60614 Tower Records/Video Red Lion 17356 

ARIZONA Los Angeles 90038 Thunder Boy, Ontario P7C 1A5 4580 W. Sahara Ave. Montco Electronics &: 
Pace Electronics 1209E. Golf Rd. Las Vegas 89102 Computers 

Batteries, Batteries 369 Hampshire Rd. COLOMBIA Schaumburg 60173 6450 S. Virginia 2555 Industry Ln. Ste. D 
3415 W. Glendale Ave. #4 Thousand Oaks 91361 Roboti-K IN DIANA Reno895ll Norristown 19403 
Phoenix 85051 Panorama Electronics Carrera 38 No. 10-¢0. Harbourtown Soles Penn Electronics 
1829 E. Southern Ave. 8737 Van Nuys Bivd. Local 258. Bogota NEW .JERSEY 2310 A Walnut St. 108 Park 32 W. Dr. Sys-Com Tempe85282 Panorama City 91402 COLORADO Noblesville 46060 Harrisburg 17103 

Porter Ranch News Stand 707 22nd St. Surplus Al 6245 E. Bell Rd. Flstell's Micro Electronics KANSAS Union City 07087 
Scottsdale 85254 18473 Devonshire St. RR l Box337 

Northridge 91325 7023 E. Colfax Ave. Hollywood At Home JR Tech Systems Hunlock Creek 18621 Elliott Electronic Supply 
Sondy's Electronics Denver 80220 9063 Metcalf Ave. 1309Hwy. 71 

Tower Books 1251 S. Tyndall Ave. 
Supply, Inc. International Tesla Society Overland Park 66212 Belmar 07719 

Tucson 85713 425 South St. 
Tower Records 20655 Soledad Cyn. Rd. I 15 22'20 E. Bijou St. Uoyd's Radio &: NEW YORK Philadelphia 19147 
3 E. 9th St. 

Santa Clarita 91351 Colorado Springs 80909 Electronic, Inc. All Phase Video Tower Records 
Tempe85281 Sav-On Electronics TH Electronics 2'20 W. Harry St. Security, Inc. 340 W. Dekalb Pike 

13225 Harbor Blvd. 216 Commerce Dr .. Unit 2 Wichita6-7213 70Cain Dr. King of Prussia 19406 AUSTRALIA Garden Grove 92643 Fort Collins 80524 Brentwood 11717 SOUTH CAROLINA DonTronics Short Circuits Tower Records/Video LOUISIANA Global News, Inc. 
P.O. Box595 36-660 Bankside Dr. #F 2500 E. 1st Ave. lakeside News 22 8th Ave. 555 Electronics 
29 Ellesmere Cres. Cathedral City 92234 Denver 80'206 3323 Severn Ave. New York, NY 10016 5646 Farrow Rd. 
Tullamarine 3043 Speakerwolfd Technology Western Test Systems Metairie 70002 Ham Central Columbia 29'203 
www.dontronics.com 2000Warm Springs Ct. #6 530 Compton #C Tower Records 3 Neptune Rd. TENNESSEE Fremont 94539 Broomfield 80020 408 N. Peter St. Poughkeepsie 12601 Tower Books CALIFORNIA Springbok News 

CONNECTICUT New Orleans 70130 Hirsch Sales Corporation 204 W. End Ave. 
Abletronics 55 N. Baldwin Ave. 
9155 Archibald Ave. Unit E Sierra Madre 91024 Archway News MARYLAND 219 California Dr. Nashville 37203 

Cucamonga 91730 Tower Books 64 Bank St. Silicon Valley Electronics Williamsville 14221 TEXAS 
Advanced Computer 211 Main St. New Milford 06776 '2014-A Industrial Dr. HI-Tech Repair, Inc. 

BDL News, Inc. 
Chico95928 Derric Electronics Annapolis 21401 270 Neelytown Rd. 

Products, Inc. Montgomery 12549 809Pierce 
1310 "B" E. Edinger Ave. 7840 Macy Plaza Dr. 1660 Whitney Ave. Tower Records/Video Houston 77002 
Santa Ana 92705 Citrus Heights 9561 O Hamden 06517 2566 Solomons Island Rd. Tower Records/Video 

Electronic Parts OuHet 105 Old Country Rd. 
All Electronics 1280 E. Willow Pass Rd. DELAWARE Annapolis 21401 Carle Place 11514 3753-B Fondren Rd. 
905 S. Vermont Ave. Concord 94520 Newark Newsstand 1601 Rockville Pike #210 350-370 Route 110 Houston 77063 
Los Angeles 90006 630 San Antonio Rd. 70 E. Main St. Rockville 20852 Huntington 1'1746 Tanner Electronics 
14928 Oxnard St. Mountain View 94040 Newark 19711 MASSACHUSETTS -1961 Broadway 1301 W. Beltline # l05 
Van Nuys914ll 1600 Broadway Full Spectrum New York 10023 Carrollton 75006 

Allen's To Go Sacramento 95818 DISTRICT OF The Communication Source 
· 13461Hwy.88 COLUMBIA Communications 383 Lafayette St. 2713 Galleria Dr. 5950 Florin Rd. 244 Essex St. New York 10003 
Lockeford 95237 Sacramento 95823 Tower Records Salem01970 OHIO 

Arlington 76011 

Antronics 2000 Pennsylvania Ave. Tower Records 
2300-D Zonker Rd. 

2538 Watt Ave. Washington 20006 Newsbreak, Inc. Compustuff 2403 Guadalupe 
San Jose95131 

Sacramento 95812 579 GAR. Hwy. Rt. 6 241 Great Oaks Trt. Austin 78705 

Brand Newsstand 2721 El Camino Real FLORIDA Swansea 02777 Wadsworth 44281 VIRGINIA 
234-1/2 N. Brand Blvd. San Mateo 94403 AHa Electronic Supply Tower Records #172 Digital One Satellite Headquarters 
Glendale 91203 Tower Magazines/News 1502 S. St. Rd. #7 360 Newbury St. 7603 Mentor Ave. 

Hollywood 33023 79'20 Timberlake Rd. 
Centerfold International 885 Riverside Pkwy. Boston 02115 Mentor 44060 Lynchburg 24502 
716 N. Fairfax Ave. West Sacramento 95605 Bob's News &: Books MICHIGAN Footsteps Tower Records/Video/Books 
Los Angeles 90046 · Tower Records/Video 1515 S. Andrew Ave. 4925 Jackman Rd. Store #58 

2'20 N. Beach Blvd. Fort Lauderdale 33316 Family Electronics Toledo43613 6200 Little River Tpk. 
Del Amo Books&: News 

Anaheim 92801 Clarks Out of Town News 111 E. Superior St. Hosfelt Electronics, Inc. 
Alexandria 22312 

3758 Sepulveda Blvd. Alma48801 4110 W. Ox Rd. #12124 
Torrance 90505 2520Durant 303 S. Andrews Ave. 2700 Sunset Blvd. 

Digicity.Net Berkeley 94704 Fort Lauderdale 33301 UtHe Professors Book Center Steubenville 43952 Fairfax 22033 

Mike's Electronic 22174 Michigan Ave. Keyways, Inc. 1601 Willow Lawn Dr. 
4549 Quail Lakes Dr. 212 F St. Dearborn 48124 Richmond 23230 
Stockton 95207 Davis95616 Distributing Co. 

MW Electronics 
611 S. Main St. 

8389 E. Leesburg Pike 
Electro Mavln 1001 NW 52nd St. Miamisburg 45342 
2985 E. Harcourt St. 

5703 Christie Ave. Fort Lauderdale 33309 229 E. Michigan Ave. Leo's Book Shop Vienna 22182 

Rancho Dominguez 90221 
Emeryville 94608 Skycratt Parts &: Surplus, Inc. Paw Paw 49079 330 N. Superior St. WASHINGTON 

Ford Electronics 
5611 Blackstone 2245 W. Fairbanks Purchase Radio Supply, Inc. Toledo 43604 A-B-C Communications, Inc. 

8431 Commonwealth Ave. Fresno 93710 Winter Park 32789 327 E. Hoover Ave. Powermaxx, Inc. 17541 15th Ave. NE 
Buena Park 90621 2052 Redwood Hwy. Sunny's At Sunset, Inc. Ann Arbor 48104 1587 U.S. Route68 N. Seattle 98155 
Harding Way News Greenbrae 94904 8260 Sunset Strip Tower Records Xenia45385 Bohica Concepts 
113 W. Harding Way 6310 E. Pacific Coast Hwy. Sunrise 33322 1214 S. University Ave. OKLAHOMA 214 2nd St. 
Stockton 95204 Long Beach 90803 GEORGIA 

Ann Arbor 48104 
Steve's Books&: Magazines Morton 98356 

Harold's Newsstand 2280 Market St. Tower Records MINNESOTA 2612 S. Harvard Cody Books Ltd. 
524 Geary St. San Francisco 94114 3400 Around Lenox Dr. Radio City, Inc. Tulsa 74114 1122 Fir Ave. 
Son Francisco 94102 3205 20th Ave. Atlanta 30326 2633 County Road 1 OREGON Blaine 98230 
HdB Electronics San Francisco 94132 Mounds View 55112 News & Smokes 

Supertronlx 
2860 Spring St. 

2525 Jones St. 
HAWAII MISSOURI 2295 w. Main St. 

18650 68th Ave. S. 
Redwood City 94063 SolarWorks! Kent98032 
Hi-Fi Doctor San Francisco 94133 

525 Lotus Blossom Ln. Accurate Instruments Medford 97501 Tower Books 
1814 E. Ball Rd. 871 Blossom Hill Rd. Ocean View 96737 11201 E. 24 Hwy. News &: Smokes #8 10635 NE 8th St. 
Anaheim 92805 San Jose 95123 Tower Records Independence 64054 259-C Barnett Rd. Bellevue 98004 
HSC Bectronlc Supply 14570 Ventura Blvd. 4211 WaialaeAve. Bob's Electronics Medford 97501 '20 Mercer St. 
4837 Amber Ln. Sherman Oaks 91403 Honolulu 96816 123 S. Main St. Norvac Electronics Seattle 98109 7940 SW Nimbus Ave. Bldg. 8 
Sacramento 95841 1205 W. Covina Pkwy. 611 Keeaumoku 

Piedmont 63957 
Beaverton 97005 WISCONSIN 

3500 Ryder St. West Covina 91790 Honolulu 96814 Electronics Exchange 
960Conger Amateur Electronic Valencia Newsstand 8644 St. Charles Rock Rd. Santa Clara 95051 

23164 W. Valencia Blvd. IDAHO St. Louis 63114 Eugene 97 402 Supply, Inc. 
5681 Redwood Dr. Valencia 91355 The Current Source Stewart & Associates 1545 N. Commercial NE 5710 W. Good Hope Rd. 
Rohnert Park 94928 

Video Electronics 5159 Glenwood 204 Sonderen St. Saiem97303 Milwaukee 53223 
JK Electronics 3829 University Ave. Boise 83714 O'Fallon 63366 Powell's Technical Bookstore Greenfield News &: Hobby 
6395 Westminster Ave. San Diego 92105 ILLINOIS NEVADA 

33 NW Park 6815 W. Layton Ave. 
Westminster 92683 Portland 97209 Greenfield 53220 
Laurel Park News CANADA City Newsstand Amateur Electronic Supply Tower Books News &: Hobby Center 
4346 Laurel Canyon Blvd. Com-West Radio 4018 N. Cicero 1072 N. Rancho Dr. 1307 NE 102ndAve. 4758 Packard Ave. 
Studio City 91604 Systems Ltd. Chicago 60641 Las Vegas 89106 Portland 972'20 Cudahy 53110 
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I COMPONENTS cont. 

AMAZING! 35¢ ALL TOGGLE SWITCH­
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4" panel hole 
SPDT on-on, SPDT 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, 954-97 4-6864, Fax: 
954-974-6818, VISA/MC. Free catalog. 

OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 1946! 
www.electronicsurplus.com 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

MICROCONTROLLERS 

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. 

COMPACT 68HC11 microcontrolJer 32K, 
RS232, LCD interface, compatible with 
interactive C, for your robotic and custom 
control applications. Bare PCB $20, kit 
$85 or assembled $130. Emb~dded 
Acquisition Systems, 
http://www. hooked. net/-jfong 

ATMEL 89CXXXX programmer. IBM par­
allel port, C++ source code, schematics 
kit $125. Assembled $225. 808-949-5410 
voice. 808-955-3959 fax. 

' 

ANTIQUE 
ELECTRONICS 

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 . Catalog 
$2. MIDCO, PO Box 2288, Hollywood, 
FL 33022. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

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: $20.95. Yearly 
rates: $40.95 ($57.95 by 1st Class). 
Foreign: write. ARC, PO Box 802-G22, 
Carlisle, MA 017 41. Phone: 978-371-
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 

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. 

Blow Out Price 

*Brand New Coll\'erter w /Remote - Call for Price 
+we replace defectives with new units within 90 days 
+specifications ; Model : RA-550E 

~ 
85channels 
AFT( automatic fine tuning) 
HRC/STD switchable 
Ch-3 RF out put 
Parental lock 
Sleep timer 

* Refurblshed(by factory) Converter w/Remote - $29/ea 
+ Call us for Q'ty price 
+We replace defectives with another units within 30 days 
+specifications; 

* Pa11s/Co•ponents(All NEW) 

54-550 Mhz 
85 channels 
AFT( automatic fine tuning) 
HRC/Standard switchable 
Ch-3 RF output 
Parental control 
Sleep timer 

IF Pack Module ----- Call for price 
(Demodulator+ RF Modulator) 

Ch-3 fD , Ch-3 out 
+9V , +SV required 
Video-In & Video-Out pins 

+AC adapters - $2.50/ea 
Call for free brochures(spec) 

Metro • Surplus Tel : (3101s1s.soasnss-111o(FAX) 

Video 
Catalog #13 Marketing Printer/Copier/Fax 

lnetn.1ctlon 100 pages 
Manual Training Flyers Cross Reference 

Free with Tapes HilHI with 68 pgs·Free 

starter kit choose from customized with any order 

our library pricing 

•Black, Color & MICR Toners •Cartridge Parts •InkJet Refill Supplies 
•Tools and Accessories •Video framing Tapes •Graphic Black Toner Kits 
•Technical Support • OPC Drums and Belts • MICR Toner Kits 

Visit our website at 

~ 
for all th• frH tech 

documents; Sales Specials 
and the latest industry news! 

Write In 150 on Reader Service Card. 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. 

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. 

Flat Panel Display Solutions 

QUACK MEDICAL wanted, shock 
boxes, magnetic, x-ray tubes/equipment, 
Tesla/induction coils, high voltage. David 
Rickert, 2107 5th St. S. #1, Arlington, VA 
22204-1931. 703-486-2782. 

AVIATION ELECTRONICS 
I 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

PUBLICATIONS 

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 

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. 

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

VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 
Earth has a broad line of VGA Flat Panel Display Solutions including ISA. P.C.1., 
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 EAl!IJ:!.chnolo~., 
1110 Calle Cordillera - San Clemente, CA 92673 

Ph: (714) 361-2333 - Fax: {714) 361-2121 
Email: oemsales@flat-panel.com 
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33.6 Voice M /Fax /Mod $49 
56K Voice M /Fax/Mod $89 
US ROBOTIC 56K $119 
ISDN $call 

Cables/Wire Harnesses 
Circuit Boards & 

Electro-Mechanical 
Assemblies 

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 

INXJSJRIES, INC. 

66 May 1998 

Ma nu 
Industries, inc 

2645 American Lane 
Elk Grove Village 

IL 60007 

Write In 65 on Reader Service Card. 

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. VISNMC. 

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 COMMU­
NICATIONS for details 718-789-7329 
press ext. 20. 

TORMET'S ELECTRONICS BENCH 
REFERENCE. New reference book cov­
ering power supply design, transistors, 
logic, op-amps, SMDs, sources, and 
much more. See our web site for details 
at www.ohio.net/-rtormet/index.htm or 
send check for $19.95 + $2.50 postage 
and handling to: RMT Engineering, 6863 
Buffham Rd., Seville, OH 44273. 

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; Superhackers 
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 elsewhere. TELECODE 
520-726-2833 http://www.hackerscata 
log.com 

HACKERS GOLD CD-ROMs. Two vol­
umes. The most complete underground 
collection of hackers files ever assem­
bled. 550+ megabytes on each! 
Published: February 1998. Either CD­
ROM $34.95. Both $49.95. 520-726-
2833. TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366-6426. http://www.hack 
erscatalog.com/hackgold.htm 

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 

• WE INSTALL NEW NI.CAD OR N~MH BATTERIES INTO YOUR ORIGINAL CASE. 
• WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL rn 
• WE FIX WHAT CAN7 BE FOUND. (OR AFFORDED) 
• WE PROVIDE QUICK SERVICE. I EXTENDED LIFE FOR Of.DER EQUIPMENT 
• WE OFFER FREE QUOTES. I FREE RETURN IF QUOTE IS REFUSED. 
• WE PROPERLY DISPOSE OF YOUR Ol.D CEUS BY RECYCLING. 
• WE GIVE YOU A 12 MONTH WARRANTY. 
• WE WILL BE HERE WHEN YOU NEED US I 12 YEARS IN BUSINESS. 
• WE SAVE YOU•••• MONEY"""$$$$ 

• NO JOB IS TOO LARGE OR TOO SMALL ·- - ·· WE OFFER VOl.UME DISCOUNTS 
TO LAW ENFORCEMENT I COMPANIES I FIRE DEPARTMENTS I UNIVERS"1ES 

GENERAL ELECTRIC UN/DEN BENDIX KING 

MPD/PLS • MPR/MPS/MPX APH56 APX500 $21 .95 KR105/LAA125 $34.95 
19A704850P(1200mAH) $ 34.95 APX6SO 1050 $29.95 

KENWOOD 
19A704860P(1800mAH) $ 39.95 100011001200 $34.95 

PB2 / KNB3 $29.95 
PL19D429763{777)G1/3 $37.95 8P100/'2D0/205 $14.95 

PB21/21H $14.95 
MAXON SA-11551160 $39.95 205 Inc to 1360 $ 22.95 

PB25/H/26 $24.95 
TAD 145015101520 $ 21.95 JC 0 M CORDLESS DRILLS 

MOTOROLA BP2 / BP3 ,9P:22 $ 1a.95 Any brand 7.'2-1 $18.95 
P200 HTllOO MT1000 BP5 / BPZl / 24 $2'.95 Any brand 9.6V $ 29.95 
NTN 4585 4824 5414 $ 37 .95 BP7 I CIKT/ BP8 $34.95 Any brand 12.ov s 32.95 
NTN 544 7 5521 5545 $ 37 .95 YAESU Any brand 14AV $ 37.95 

MIDLAND FNB 3 41214 16 $ 32.95 SUFTVEYING EQUIP. 
70-810 816 819 821 $ 39.95 FN819 21 25 27 38 $ 32.95 COMPUTERS· PHONES 
70-a32 7<>a36 $39.95 FN8172:535 $23.95 Send battery !or quote. 

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US: 
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
DOWNLOAD OUR CATALOG, WEB SITE: http://users.aol.colWPrimeCell 

MANY OTHERS AVAltABLE · WRITE OR CALL ~ 
FREE c A TA L 0 G VISA 

ADD$ 4.50 SHIPPING & HANDLING PER ORDER 

Write In 104 on Reader Service Card. 

ROBOTICS 

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.lynxmo 
!ion.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 robot. 
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.lynxmotion.com 
Free catalog with more robots. 

MOBILE ARM, 5 axis arm including grip­
per plus mobile base. Control with PC or 
microcontroller. Everything you need to 
build your own robot. Includes a 
MiniSSC2 servo controller with software. 
$250 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. 

ZAGROS ROBOTICS mobile robotic kits 
and parts. Artificial intelligence software, 
sonar units and much more. PO Box 
460342, St. Louis, MO 63146-7342. 
314-768-1328, E-Mail: info@zagrosrob 
otics.com web page: http://www.zagros 
robotics.com 

MECHANICAL ASSEMBLIES, bear­
ings, electronics, motors, aluminum, 
brass, bronze, stainless, titanium, optics, 
jewels, books, etc. Salvage and new. 
Send self- addressed legal size envelope 
for list to: RoboParts, 15722 Ashland 
Drive, Laurel, MD 20707. Wish lists and 
your parts to: RoboParts@aol.com 



New company 
Positive Filters 

7.50ea 
Min Purchase lOpcs 

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 

800-684-0539 
LOW-COST CNC Mills/Routers! Also 
parts/drivers/software. Write: motivity, 
Attn. Pam, PO Box 428, Rocklin, CA 
95677. Call 916-349-8757. Info/pictures 
at www.motivityusa.com A great place 
to buy CNC. 

H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp­
down on accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
regenerative braking, compact, approx. 
3.75"x5.5". $25 & S&H. 717-735-5053. 
http://members.tripod.com/-divelec 

PLANS - KITS -
SCHEMATICS 

HEATH COMPANY is selling photo­
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 

PC BOARDS siogle-sided. Price list 
available. 808-949-5410 voice. 808-955-
3959 fax. 

ELECTRONIC KITS, projects and sup­
plies for prototyping, designing or hobby. 
Call 1-888-G0-4-KITS for catalogs or 
send $3 to Quality Kits, 49 McMichael 
St., Kingston, ON., K7M 1 MS. 
http://www.qkits.com 

' rm ,,f'rr 
~l) 

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

rmml bL 

Captured 
Waveforms 
Pico Tech 
ADC-200 in 
Windows 

- Spectrum 

0-Scope II 
in DOS 

ATC proudly announces the addition of Pico 

Technology Ltd. prcxlucts to our prcxluct line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument mcxlules. 

0-Scope Ip (ST SOKHz) •.•••••.•.•..• $189 
800

_
980

_
9806 

0-Scope II (OT SOOKHz) ............. $349 Allison Technology Corporation 
ADC-100(OT12bit 50KHz) ••••••.• $449 8343 Carvel, Houston, TX 77036 

ADC-200/20 (OT 10MHz) .•.•. CAlt ' Fax: 713-777-4746 
ADC-200/50 (OT 25MHz) ..... 

Technical: 713-777-0401 

Loggcn 1-22 oh. (8-16 bit) from $99 

Shlpplnc UPS $7.501rnd, $11.50 (l day) 

BBS: 713-777-47S3 email: atr@acceuromm.net 

http://www.atcweb.com 

Write In 146 on Reader Service Card. 

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 Products 
Company, 134 Windstar Circle, Folsom, 
CA 95630. 916-985-7219, Fax 916-985-
8460, E-Mail: digprod@aol.com Web 
site: www.digitalproductsco.com 

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 

HOBBY CATALOG: Broadcasting and 
microbroadcasting transmitters, ampli­
fiers, antennas. Start your own radio 
station books. Audio, TV, ham, CB, sur­
veillance, science projects, and more. 
PAN-COM International, Box 130-V, 
Paradise, CA 95967. www.panaxis.com 

TEST EQUIPMENT kits. If you liked 
Heathkit, you will love Technology 
Systems, 4 Prospect Pl. , Torrington, CT 
06790. 

l Ge 
l)l..Jil) 

CAll foR pRiciNG ON e, 00 '0 
OctiF,· 

l~Cj 

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. 

ZENiTH 1 600's JERRold PiONEER 
SciENTific ATLANTA TocoM CFT's 

WE REpAiR ANd SEll MosT CONVERTERS 

LASAR RADAR construction schematic, 
technical discussion, easily built, $1 O; 
RADAR JAMMER, extremely simple I'M BAckl 
construction circuit, jams X/K bands $10. HOURS CAU 
Both for $15. Money orders only. p 1 800 478 oz z4 
Ponderosa Company, 7645 North Union AGE "' "' "' / / 9 ... 6 PAcific 102 ... 210 ... 4}41 
Boulevard Suite 501, Colorado Springs, 
co 80920. 
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GET TIE BEST PRICES AID SEmCE 
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 

rRil~ ~®rRilwrnmvrnm~ 

QTY 
100 

CENTURY CT-3000 $68 $64 $60 $55 CALL 
CALL 
CALL 
CALL 

COMMERCIAL-11 $75 $70 $65 $62 
PANASONIC-1003 $55 $49 $48 $46 
DIGITECH-550 MHZ $55 $49 $48 $46 

NV-5600 
NV-5700 
NV-5800 
NV-6600 

rRil®W~ WO~O([)[]~ 
$175 $170 $165 $155 CALL 
$175 $170 $165 $155 CALL 
$175 $170 $165 $155 CALL 
$269 $249 $239 $229 CALL 

~~~r.::'V"l.r"!o • .-.r-.r:::ir::-.. ,,.,,-:,,,....,,~t:""'.,,.-,:::>.-::-'t"= 

Write In 109 on Reader Service Card. 

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 assembled 
$85. Embedded Acquisition Systems, 
http://www.hooked.net/-jfong 

BROADCAST FARTHER! 75-11 OMHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50-
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive Concepts, PO 
Box 586, Streamwood, IL 60107. 630-
736-9822. 

DIGl-CALL KIT. Secretly store data on 
1 ,500 telephone calls. Captures dialed 
numbers, Caller-ID, time, date, duration, 
more! DOS software lets you retrieve, 
sort, print, and save. Kit includes PCB, 
microprocessor, all components, soft­
ware, documentation, $169.95. Custom 
enclosure $21.95. Shipping $8. Checks, 
credit cards. Digital Products Company, 
134 Windstar Circle, Folsom, CA 95630. 
916-985-7219, Fax 916-985-8460, E­
Mail: digprod@aol.com Web site: 
www.digitalproductsco.com 

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. 

SHORTCUT PROJECT construction 
times with quickest protoboards avail­
able, 18-40 pin CPUs supported. Also, 
PIC monitor and RS-232 instrumentation 
chips/kits, pocket testbench kit. Oricom 
Technologies, 303-444-9776 
(www.sni.net/-oricom). 

""( 1MELESS PRODUCTS 
The Best Prices and Service • In Business over 15 years! 

Phone 218-346-6660 Fax 218-346-6664 

CABLE TV CONVERTERS 

TP1550PC 

WILL NOT DECODE 

• LARGEST IN-STOCK DISTRIBUTOR OF 
TIMELESS AND PANASONIC CONVERTERS• 

• REFURBISHED CONVERTERS 
ALSO AVAILABLE• 

• QUALITY REPAIR DEPARTMENT FOR 
ALL YOUR TUNER REPAIRS • 

• REMOTES AVAILABLE FOR MOST CABLE BOXES • 
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MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

+ 

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 check to: THERMADYNE, 
INC., 206 Birch St., Alexandria, VA 
22305. Details on our web page: 
WWW.pacificocean.com/thermadyne 

VAN DE GRAFF GENERATOR kit. 
Battery 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. 

BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo's Fire, PO Box 
141, Stow, MA 01775. E-Mail: tcv@gen 
rad.com 

CIRCUIT BOARDS. Single sided. No 
minimum. No set-up fees. No hidden 
costs. No per hole charge, up to 1,000 
holes per panel. Complete8rice list avail­
able. Circuit Design, P Box 5415, 
Central Point, OR 97502, 541-664-7904. 
Phone or Fax. http://www.cdsnet.net 
/Business/circuits/ 

IR ILLUMINATOR 4x4 array of LEDs. 
See in darkness with CCD cameras, 
$10. Donnie James, 1103 M.L.K. Jr. 
Blvd., Long Beach, CA 90813. don 
niedj@hotmail.com 

SCHEMATIC DIAGRAMS by the thou­
sands available for various weird, excit­
ing, too abysmally boring devices. Cable 
boxes, telephones, video games, med­
ical, computer thingies, security, etc. For 
list of our 21 catalogs and enbarfulating 
propaganda, send 4 STAMPS or visit our 
website. BOMARC SERVICES, Box 
1113, Casper, WY 82602 307-234-3488. 
rollo@trib.com 

FASCINATING KITS and plans of useful, 
fun and educational electronic products. 
Learn while you build! Levitators, lasers, 
voice changers, gas detectors and morel 
Send $1 for catalog. LNS TECHNOLO­
GIES, PO Box 67243, Scotts Valley, CA 
95067. www.ccnet.com/-lnstech 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

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. 



MICROWAVE DISHES for sale. 
Aluminum 8 and 1 O foot, some have 
radomes. Taken off communications tow­
ers, complete. Startpoint microwave 
radio 2GHz. Art, 2700 HwY. 17, Antonito, 
CO 81120. 719-376-2156 hm., 719-589-
4726.wk. 

SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue. $19 plus $2.00 shipping. CA res­
idents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216. 

ELECTRON TUBES: All types bought 
and sold. Daily Electronics, B-6 10914 
NE 39th St., Vancouver, WA 98682. 1-
800-346-6667, 360-896-5476 FAX. 

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 

FREE LIST of electronic parts and tools. 
Bigelow Electronics, PO Box 125, 
Bluffton, OH 45817. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. 
ELECTRONIC MATERIAL INDUS­
TRIES 818-769-1002, FAX 818-769-
1084. 

FREE FLYER on cable TV, phones, cred­
it cards info, schematics, project boards, 
other misc. items. Bill 1-800-879-9657. 

RF FERRITE and iron powder cores. 
Free catalog. Palomar Engineers, PO 
Box 462222, Escondido, CA 92046, 760-
7 47-3343. Palomar@compuserve.com 

HONEYWELL 101 28 track IRIG 
recorder with manuals, extra parts and 
tapes. New $40,000, excellent condition 
$595. 412-431-9180. 

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 

NEW, USED, and "as is" Radio Shack 
items. Software, printers, computers, 
books, parts for RIC cars, etc. Free list. B 
and B Enterprises, 208 S. Pulaski St., 
Baltimore, MD 21223. 410-566-5388. 

ELECTRONIC PARTS - LOW PRICES! 
Phone, fax, E-Mail for free catalog. 
Hoffman 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 
catalog: www.hoffind.com 

CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
.cam/ B.G. Micro, PO Box 280298, 
Dallas, TX 75228. Order line 1-800-276-
2206. 

AMATEUR SCIENTISTS: Surplus mag­
netic sensor board with Honeywell Micro 
SS94A 1 Hall-Effect transducer (alone 
worth $15) and other goodies. Output 
varies with magnetic field, two for $1 O 
postpaid. Check/MO to John Hill, 5734 
Vickie Dr., Winston-Salem, NC 27106. 

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 

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 
low battery/genrun contact. Models up to 500V @1 OOOA. 
12-24V@ :: 500 A units are priced under $250 w/ 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 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

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

f ~., 
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platt - 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 

~~-~ 

''\ ~ 

'/ -WellerWCCIOO.. Electronically 
controlled station, temperature 
adjustable from 350°F-B50°F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
!)encil ... $97.90 

- Superior 
magnification, Optical Glass 
Prismatic lenses (not plastic). 
Select any one of (6) magnifica­
tions ... $24.00 

GoklStar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1 m V /div .. high 
accuracy: ±3%, stable, low-drift design, B divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ... $372.00 

Electro Tool, Inc. 
9103 Gillman, Livonia, Ml 4B150 h••l 

Customer Service: (734) 422-1221 . . . 
ORDERS ONLY: 1 (BOO) 772-3455 

FAX: (734) 422-3432 
"Tools American Made." 

SY/MAX PROGRAMMABLE controller, 
class 8030, untested $100; Weston 432 
watt meter $50; 7.5 amp variac $25. Kent 
515-232-7528. 

ELECTRONIC ASSEMBLY MACHIN­
ERY. We buy and sell assembly machin­
ery including solder machines and board 
cleaners, insertion machines and lead 
formers. Petlock Inc., Rialto, CA. 909-
877-8900, FAX 909-877-8902. 

MISCELLANEOUS 
ELECTRONICS WANTED 

WANTED: BALANCING machines & 
vibration analyzing equipment manufac­
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061 . 310-538-9738, FAX: 310-538-
8273. 

EMPLOYEE/NANNY SURVEILLANCE: 
Undetectable wireless audio/video cam­
era in clock/radio. ABSOLUTELY THE 
LOWEST PRICE! Other products avail­
able! CALL 626-303-2346 SURVEIL­
LANCE SPECIALISTS. 

RADAR GUNS: MPH Industries, model 
K-55. Displays your speed & target 
speed. Comes w/case & instructions. 

-Only $300. 1-800-539-2859. 

WANTED: ELECTRON tubes, ICs, semi­
conductors. Astral, PO Box 707NV, 
Linden, NJ 07036. Call 1-800-666-8467. 
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HOW TO PLACE A CLASSIFIED AI 
1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand­
written copy. Calculate the number of words and multiply it by the appropri­
ate rate (see RATE PER WORD section) . Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/ or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated , it will be 
placed in Misc. Electronics or wher ever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct. , Corona, CA 9 1719. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at n o 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbrevia tions such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states . 

or $8.00 for halftone of photographs. To BOX your ad , include an additional 
$50.00 for copy-only ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the clos ing date (5:00pm on the 5th) 
at 909-37 1-3052 u sing MasterCard or Visa. Include credit card expiration 
date, the name tha t appears on the card, a daytime phone number, and your 
Nuts & Volts account number. Ads without credit card information will not be 
listed as r eceived until payment is received in full . WE DO NOT CALL OR FAX 
BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verification of 
faxed-in ads, please call 909-371 -8497. 

DEADLINE 
Prepaid ads received by 5 :00pm on the closing date (5th of the month) will 
appear in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issu e. No 
cancellations or changes after the 5th. Cancellations and changes must b e 
submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed . All advertising in Nuts & Volts is limited to 
electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted . We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 

PHOTOS, DRAWINGS, AND BOXES Repeat ads or ads run in multiple classifications within the same issu e are 
A photo or drawing may be run at the top of your classified ad for an additional allowed. Paid subscribers may run ads a t the 60¢ rate only through their sub-
$10.00 (l" depth max.) for camera-ready art. No wording is allowed in this · scription expiration date. NO REFUNDS. Credlt only. No credit for typesetting 
area . Add a one-time charge of $5.00 to enlarge, reduce, or duplica te line art, errors will be issued unless you clearly print or type your ad copy. 

Choose a category for your ad from the classifications listed below. 

10. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 

100. AudioNideo/Lasers 
110. Cable TV 
115. Telephone/Fax 

120. Components 
125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 

A & S Wholesale ...... ..... .. ... ..... .. .. .. ... ... ... . 62 Corporate Systems Center .... ..... .............. 2 James' Electronic Services, Ltd .... ........ ... 63 Roger's Systems Specialist... .... ..... ... ....... 59 
Abacom Technologies ..................... .. ...... 22 Cruising Equipment ...................... ... ........ 69 KDE Electronics Corp .................. ...... ..... 72 Scott Edwards Electronics ........ ....... .. ..... 83 
ABC Electronics ........... ... ...................... .. 37 C-Tech ... .. .. ........... .... .. ...... ....... .............. .. 67 Kimtronix ..... ..... ...... ... .. .. .. ... .... .. .. .. .. .. .. ..... 68 seabird Technical ..... .................. ... ...... .... 35 
Ace Computers ............... ........... ............. 77 Cunard Associates ................................... 66 La Paz Electronics lnt'I. .................... ....... 42 SGC .......... ............................... .......... .. ... ... 7 
ACP Super Store ... ........... .... ... ... .... ... ..... .. 46 Danbar Sales Company .......................... 52 Linear Systems ......... .............................. 17 Shreve Systems ...................................... 34 
Advanced Educational Systems .............. . 30 Davilyn Corp ..... ..... ............. ...................... 26 M2L Electronics ... .. ... ..... ... ... .. .. .. .. .. ... ..... .44 Sierra Publishing ...................... ................ 35 
Alfa Electronics .......................... .............. 31 Detection Dynamics ..... .. .. ...... ... .... ..... ..... 35 Manu Industries, Inc ........................... ..... 66 SIMCO ................. .... ...... .... ..... ... ............. 28 
All Electronics Corporation ...................... 55 Dexis ... ... ........ ...... ............ ................. 35, 36 Maxtron ................. .... .............................. 21 s· El . 

34 ma co ectronics .......................... ....... . 
Allison Technology Corporation ......... 34, 67 DYNAMIC Technologies .... ........ ... ... .... .... 84 MGM Electronics ... ..... .... ... .. .......... .... ...... 29 
All h El · 75 E h c li h 1 · 

6 
M . E . S 1 1 Skycraft Parts & Surplus, Inc ........ ..... ..... 38 tee ectronics ...... .. .. .... ........ ..... .... ... art omputer ec no og1es... ......... .... .. 5 etnc qu1pment a es, nc. . .. ........ .. .. .. . 62 

Allt . 90 E H v t & C 36 M t S I 65 Software Buy Mail ..................... ..... ......... 34 rorncs .... . .. .. .... .... .. ... .... ... . ... . ..... ... ... .. ... . . ros o. .... . ... .... .................. ... .. ...... e ro urp us ............................ ......... ... .. . 
AMR h I 60 ELECTRO MAVIN 20 · E · · L b 20 Solutions Cubed ....... ..... .. ...... ...... ... ... ...... 15 esearc , nc. . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . . . . . . .. . .. . . . . micro ng1neenng a s .. ..... ..... .. .. ..... .. ... . 
ANA Instruments ..................... ........ .... .... 72 Electro Tool, Inc ....................................... 69 Micromint .. ... ... ........ ...... .... .. ....... .. ........... 38 Spectrum Research .... ........... ............. ..... 35 
Andromeda Research .......... ...... .............. 11 Electronic Goldmine .... ........... .. .. .. .... .... ... 24 Midwest Electronics .. ... .... ....... ........ .. .... .. 60 Spy Outlet ···· ····· ·· · ···· ·· ···· ·········· · ········ .... .. 34 
Antique Radio Classified ........... .............. 35 Electronic Rainbow Ind., Inc .... ... .. ......... .. 53 MING ......... ... ... ........ .. .. .. ..... .... ...... ..... ... .. . 35 Square 1 Electronics .... ..... ........ .............. 11 

AST Global Electronics .. ... ....................... 73 Electronics Book Club ... ......... .. ..... ....... ... 39 Modern Communications ..... ............ ....... 28 Sun Equipment Corporation ........ ..... .... .. 56 
Basic Electrical Supply EMAC, Inc . .. .... .. .... ." .... ........ .................... . 11 Modern Electronics .................... .......... ... 46 Surplus Traders .. ......... .. ........ ... .. ....... .. .. .. 34 
& Warehousing Corporation .................... 48 Equipment Management Technology ... .. .45 Motron Electronics ... .. .......... .... ....... ......... 19 Synergetics ................................... ....... .. . 36 
Battery-Tech, Inc ........ ..................... .. ...... 61 EPS ............. ............. ...... ...... ...... .. ....... .... 35 Mouser Electronics ... .... ..... .... ......... .... .. ... 30 Techniks, Inc ............. .. ............... .............. 34 
Baylin Publications .................. ... .. ....... ... .. 19 Foss Warehouse Distributors ... ... ... .. .... .. .. 34 Netcom ..... .. .. ........... .. .. ............... .. .. ......... 23 Technological Arts ..... ..... ............. .. .. .. ..... . 34 
BCD Electro ................... ......................... 34 Gary Bach Electronics ... .. ...... .... .. ........ ... 44 New Company .......... ....................... ........ . 67 Teleview Distributors ... ...... ... ... ..... .. ........ .. 50 
Bell Electronics ..... .. ................................ 72 Gateway Electronics, lnc ....... ......... .. ........ 58 One Stop Supplier ... .. .............................. 18 The RF Connection .......... ...... ................. 16 
Bilocon Corp ........... ....... .. .... .. ........ ....... .. . 35 General Device Instruments ............ ....... . 34 Optoelectronics ........ .. ....... ...... .. ...... .. ...... . 99 Timeless Products ..... ......... ...... .......... .... 68 
Bisme Computers Outlet ................... ...... 66 Gillian Technologies, Inc ................ ....... ... 22 Parallax, Inc ....... ... .... ................ Back Cover TT.I. ..................... ... ......... ... ........... .......... 35 
Brigar Electronics ... ................................ . 43 Global Connections ................................. 63 PARAMAX, INC ......... .... .................. ... .. .. . 47 Unicorn Electronics ..... ..................... . ". ..... 83 
Bytemark Corporation ..... ............... .. .... .... 21 Greenleaf Electronics .. .. .. ... .... ... .... ...... ..... 51 Phelps Instruments ..... .... .. ... ....... ....... .. ... 80 USI C 
C & S S I I H I d S 

. 
1 
· C S orp. . ... ..................... ..... ............ ...... 69 

a es, nc ............ .... ................ 33, 76 ate pec1a ties o ....................... ......... 3 Pioneer Hill oftware .. ............................ 24 
C d H S I C 82 H T 0 C t S I
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41 

Utopia Tools .. ...... ............ ........................ 16 
an a es ompany .. .. . . . . .. . . . . . . . . .. . . . . . . rr ompu er upp 1es . . . . .. . . . . . . . .. . . . . . . o ans n ustnes ................................ ... . . 

Cable King .................. ... .. ....................... . 73 l.E.S . .. .... ..... .... .... ... .. ... ....... ..... ................. 49 Prairie Digital, Inc . .... ....... .. .. .... ..... ......... .. 35 V&V Mach. & Equipment, Inc ............ 34, 35 
VersaTech Electronics ......... ... .. ................ 17 Capital Electronics, Inc . .... .. ........ .. .... . 32, 49 Index Publishing Group ........................... 49 Prime Electronic Components, Inc ..... .. ... 19 

CARL.:S ELECTRONICS .... ..................... 74 Innovation West ........ ................. .. .. .... .... .. 34 Quality Electronics ............................. .. .. . 81 Viking International ................................. 63 
Chenesko Products, Inc . .. .... .. ... .. ... .. .. .. .. . 65 Information Unlimited ..... ......................... 27 R & S Surplus ........................ ... ............... 74 Visitect, Inc .. .. ......................................... .45 
Circuit Etching Technics .......... ................ 60 Interactive Image Technologies, Ltd ........... 5 Ramsey Electronics, Inc . .. .. ...... ............... 57 Weeder Technologies .......... .................... 37 
Communications Electronics, Inc ..... .. ..... 54 lntronics, Inc .... .. ............. ......................... 42 Resources Un-Ltd . ................ .................. 14 Western Test Systems ... .......... .. ...... ... 12-13 
Comtrad Industries ............. ..................... 98 ITU Technologies ..................................... 35 R.E. Smith ........................ ........ ...... .. ....... 34 White-Star Electronics .... .... ...... .......... .... 81 
Consumertronics ...... ................................ 40 Jade Products, Inc . ..... .... ........... .... .. ..... ... 34 AKA Systems ..... .. ... .... .. .. ..... ...... ...... .... .... 24 Wholesale Cable ............ ..... .... ........... ..... 62 

70 May 1998/ Nuts & Volts Magazine 



AMATEUR RADIO & TV 
Abacom Technologies ........ .................... 22 
Alltronics ........... ................... .. .... ..... ........ 90 
Communications Electronics, Inc . .......... 54 
Gateway Electronics, Inc ..... ......... .......... 58 
Jade Products, Inc . ........... .. ...... ... ........... 34 
Ramsey Electronics, Inc . .. ........ .............. 57 
SGC ... ................... ........... ............. ..... ...... .. 7 
The RF Connection ........ .. ............. .. ....... 16 

BATTERIES/CHARGERS 
Battery-Tech, Inc . ........... ... .......... ..... ...... 61 
Cruising Equipment .. .... ........... ............ ... 69 
Cunard Associates ... .. .......... ..... ... ..... ... ... 66 
E.H. Yost & Co . ........ ............. ....... ............ 36 
Jade P.roducts, Inc ..... .... ... ........ .............. 34 
Solutions Cubed ................................... .. 15 

BUSINESS 
OPPORTUNITIES 

Chenesko Products, Inc .......................... 65 

BUYING 
ELECTRONIC SURPLUS 

ABC Electronics ....... .... ............... ....... ..... 37 
Alltech Electronics ................................. 75 
C and H Sales Company .......... .. .... ....... 82 
Dex is ................ .. ............................. . 35, 36 
Earth Computer Technologies ..... ..... ....... 65 
Equipment Management Technology ...... 45 
Metric Equipment Sales, Inc . ................. 62 
Roger's Systems Specialist ............... ..... 59, 
Skycraft Parts & Surplus, Inc . ..... ..... .... .. 38 

CABLE TV 
A & S Wholesale .................................... 62 
Basic Electrical Supply & 

Warehousing Corporation ....... ........ .48 
Cable King ............ .......... ...................... 73 
CARt.:S ELECTRONICS ... ..................... 74 
C-Tech .. ... ..................... .. ... ........ .... ........ 67 
DYNAMIC Technologies ........................ 84 
Foss Warehouse Distributors ... ..... ........ 34 
Greenleaf Electronics ...... ...... .. .. .. .......... 51 
l.E.S ........... ... ..... ... ...... ... ........... ........... . 49 
James' Electronic Services, Ltd . ........... 63 
KDE Electronics Corp ............... ............ 72 
Kimtronix ....... ............. ..... ....... .... .... ...... . 68 
MCM Electronics ............ ... ....... ..... .. ....... 29 
Metro Surplus .... ... ...... .. ..... ... ................ 65 
Modern Communications ....... .... ........... 28 
Modern Electronics .................. ..... ........ .46 
New Company ................ .. ..................... 67 
One Stop Supplier ................................ 18 
Quality Electronics .......... ... ................... 80 
Teleview Distributors ....... ... ...... .. .... ........ 50 
Timeless Products ........ ... ............ ......... 68 
White-Star Electronics ..... .... ... .............. 80 
Wholesale Cable ...................... ... .... ....... 62 

CB/SCANNERS 
Communications Electronics, Inc ......... . 54 
USI Corp . .............................................. 69 

CCD CAMERASNIDEO 
Detection Dynamics .... .......................... 35 
Polaris Industries .... .... .. ........................ .41 
Ramsey Electronics, Inc ....... ... ............. 57 
Resources Un-Ltd .................... .. ........... 14 
Seabird Technical ......... .... ...... ... .......... . 35 
Spy Outlet .......... ... ................... ............. 34 
USI Corp . .... .......................................... 69 

COMPONENTS 
Ace Computers ................................... ... 77· 
BCD Electro .......... ..... .............. .......... ... 34 
Capital Electronics, Inc . ........ ........... 32, 49 

Circuit Etching Technics ....................... .. 60 
Electronic Goldmine ............................... 24 
La Paz Electronics lnt'I. ........................ .42 
Linear Systems .............. .... .................... 17 
MING ...................... ...... ...................... .. 35 
Skycraft Parts & Surplus, Inc ................ 38 
Unicorn Electronics .... .......................... . 83 
Visitect, Inc. . ..... .. .............................. .... 45 

COMPUTER 
Hardware 
Ace Computers .......................... ............ 77 
ACP Super Store ............................. ...... 46 
Allison Technology Corp ....... .......... 34, 67 
Alltech Electronics ...................... .. .... ... 75 
AM Research, Inc ................................. 60 
Bisme Computers Outlet .................. ..... 66 
Bytemark Corporation .... ..... .. ................. 21 
Consumertronics .......................... .. ..... .40 
Corporate Systems Center ..................... 2 
Earth Computer Technologies ............. .. 65 
ELECTRO MAVIN .. .... .' .......... ........ ......... 20 
EPS ....................................................... 35 
General Device Instruments ............ ..... 34 
Halted Specialties Co .............................. 3 
Innovation West .................................... 34 
La Paz Electronics lnt'I. ., ...... ............. .... 42 
Maxtron ...... ......... ... ................................ 21 
MCM Electronics .... ............................ .. .. 29 
Midwest Electronics .................. ............ 60 
MING .................................. .. ................. 35 
Prime Electronic Components, Inc. . ... .. 19 
Roger's Systems Specialist .................. 59 
Shreve Systems ....... ................ .. ......... .. 34 
Techniks, Inc ...... ..... ................ ............ .. 34 

Software 
AM Research, Inc ..... ............................ 60 
Bisme Computers Outlet ............ ........... 66 
Innovation West ...... .. ................ .......... .. 34 
Interactive Image Technologies, Ltd ... ..... 5 
Pioneer Hill Software ............................ 24 
Software Buy Mail ... ........ ........... ........... 34 

Microcontrollers / 110 Boards 
Abacom Technologies .......... ................. 22 
Advanced Educational Systems .......... .. 30 
AM Research, Inc ................................. 60 
Bisme Computer Outlet ......................... 66 
EMAC, Inc ....................................... , ..... 11 
Innovation West ........... ... ...................... 34 
ITU Technologies ... .. .... ....... .... .............. 35 
La Paz Electronics lnt'I. .... : ..... .............. .42 
Micro mint ...... ....... ........ ........... .............. 38 
MING ............ .. ....................................... 35 
Matron Electronics ........ ........................ 19 
Parallax, Inc . ....... .... ................ Back Cover 
PARAMAX, INC. . ..... .. ... ....................... .47 
Prairie Digital, Inc . ..... ..... ....................... 35 
R.E. Smith ............................................. 34 
Scott Edwards Electronics .................... 83 
Solutions Cubed ................................... 15 
Square 1 Electronics ............................ 11 
Technological Arts ......... .... .................... 34 
VersaTech Electronics ........... ................ 17 

Printers/Printer Supplies 
Chenesko Products, Inc ......... .... ............ 65 
H.T. Orr Computer Supplies ................ ... 82 

DESIGN/ENGINEERING 
SERVICES 

Capital Electronics, Inc .................... 32, 49 
SIMCO .................................................. 28 
Spectrum Research .............................. 35 
V&V Mach. & Equipment, Inc ......... 34, 35 

EDUCATION 
Advanced Educational Systems ... ........ . 30 
EMAC, Inc ................ ............................. 11 
Sun Equipment Corporation .................. 56 

EVENTS/SHOWS 
ACP Super Store ....................... 46 

KITS 
Alltronics .... ........ ............ 90 
C & S Sales, Inc ... . 33, 76 
Carl's Electronics ....... 7 4 
Earth Computer 
Technologies ......... ... 65 
Electronic Rainbow Ind., 
Inc ........ ....... ..... ....... 53 
EMAC, Inc .... ........... 11 
Gateway Electronics, 
Inc .................... ........ 58 
Information Unlimited . 2 
Jade Products, Inc . .... 34 
Ramsey Electronics, Inc. 
........ ...... ......................... 57 
Scott Edwards Electronics 
........ .................................... 83 
USI Corp ................................ 169 
Weeder Technologies ...... ........ 37 

Information Unlimited ...................... ...... 27 
Resources Un-Ltd. . ....................... ......... 14 
Unicorn Electronics ..... ................... ........ 83 

MISC./SURPLUS 
All Electronics Corporation ........... ... ........ 55 
Alltech Electronics ................................. 75 
Brigar Electronics ...... ............................ .43 
C and H Sales Company ....................... 82 
Consumertronics ................. ...... ........... 40 
Electronic Rainbow Ind., Inc . ................ 53 
Equipment Management Technology ... 45 
Gary Bach Electronics .......... ................ 44 
Gateway Electronics, Inc. . ......... ........... 58 
Halted Specialties Co ......... .. ................... 3 
Prime Electronic Components, Inc ....... 19 
Resources Un-Ltd ................................. 14 
Shreve Systems ....................... .... ... : ..... 34 
Skycraft Parts & Surplus, Inc ... ............. 38 
Surplus Traders .. ................. .................. 34 
Unicorn Electronics .................... : .......... 83 
Viking International ..... ........ ............. ..... 63 
Visitect, Inc. . ......... ...... .. ........ ... ............ .45 
Weeder Technologies ............................ 37 

.··- ..... ~. PROGRAMMER·s-, - c ·· -~ 

Andromeda Research .......... ........... ....... 11 
General Device Instruments .... ............. 34 
lntronics, Inc ...................................... .... 42 
M2L Electronics .. .. .......................... ... .... 44 
microEngineering Labs ......................... 20 
Sinaco Electronics ................................ 34 

PUBLICATIONS 
Antique Radio Classified ........... ........... 35 
Consumertronics ....... .......................... .40 
Electronic Book Club ............................. 39 
Mouser Electronics ... ................... : ......... 30 
Netcom ....................... .......... ..... ...... ..... 23 
Sierra Publishing .................... ........... .... 35 
Square 1 Electronics ............................ 11 
Synergetics ........................... ........... ..... 36 

Abacom Technologies ................. .......... 22 
PAAAMAX, INC ............................... ..... 47 
Solutions Cubed ....... .. ..................... ..... 15 

Baylin Publications ................................. 19 
CAAt.:S ELECTRONICS ........... ... .......... 74 
Comtrad Industries ...................... .......... 98 
Maxtron .................................................. 21 

SECURITY 
Gillian Technologies, Inc .......... .............. 22 
Information Unlimited ........................... . 27 
Polaris Industries .................................. . 41 
USI Corp ......... ...................................... 69 

Visitect, Inc. . ............... .......................... 45 

Cruising Equipment .............................. 69 

Alltronics ............................................... 90 
PARAMAX, INC ........................... .......... 47 

- ...... • "~<'..~ ... ·~."'Vo, ,.,~ ~, ", f', '% 

. .TELEP.HONE ' · . ~ . . - ' .. ' . ' .. -: 
Bilocon Corp ................... ................... .. . 35 
Communications Electronics, Inc .......... 54 
T.T.I ................ .............................. ......... 35 
WeederTechnologies ....... .................... 37 

-· · TEST-tEQUIP.MENT -~ . ' . . . .. : . 
ABC Electronics ........ ............................ 37 
Alfa Electronics ...................................... 31 
Allison Technology Corp ................. 34, 67 
ANA lnstruments .................................... 72 
AST Global Electronics .......................... 73 
Bell Electronics .......... ..... .. ...... ... .. ......... 72 
C & S Sales, Inc ............................. 33, 76 
C and H Sales Company ........... ........... 82 
Cruising Equipment ........ ........ .............. 69 
Danbar Sales Company ..................... .. 52 
Davilyn Corp. . .... ........... ........ ............ .... 26 
Dexis ............... .. ........................... ... 35, 36 
Equipment Management Technology .... 45 
Electro Tool, Inc .................................... 69 
lntronics, Inc .......................................... 42 
MCM Electronics ..... ................... .. ...... .... 29 
Metric Equipment Sales, Inc ................. 62 
Optoelectronics .. ....... ........ ...... ............ ... 99 
Phelps Instruments .............. .. ............... 80 
Pioneer Hill Software ......... .. ........... ... ... 24 
A & S Surplus ........................ .......... ...... 74 
AKA Systems ......................................... 24 
Seabird Technical ............ ..................... 35 
Sun Equipment Corporation .. ....... ...... ... 56 
Western Test Systems ...................... 12-13 

C & S Sales, Inc .............................. 33, 76 
Electro Tool, Inc ........ .... ... ..................... 69 
lntronics, Inc ................................ .......... 42 
Sun Equipment Corporation ........ .......... 56 
The RF Connection ............................... 16 
Utopia Tools ........................................... 16 
White-Star Electronics .. ......................... 80 

Global Connections .............................. 63 
Manu Industries, Inc. . ............. .............. 66 
Roger's Systems Specialist .................. 59 
The RF Connection ...... ........................... 16 

Nuts & Volts Magazine/ May 1998 71 



ANA //Ulrll/tll!llU 
Phone: 1-800-944-0495 

Fax: (540) 775-9638 
E-Mail: anainstr@crosslink.net 

Wantsl-
RF & Microwave Test and Measurement 

Equipment & Components 

Electronic Test Equipment Bought and Sold 
Visa and MasterCard Accepted 

ALL CABLE NEEDS 
SE HABLAN ESPANOL 

CONVERTERS 
ALL BRANDS WITH REMOTE 

TOLL FREE ORDER LINE: 

1•361-451 
ALSO 

HOOK·UP HELP LINE: 

1·63M89-0281 
NO ILLINOIS SALES 

COMPETITIVE 
PRICING 

PARENTAL 
LOCKOUT 

AVAILABLE 
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 

72 May 1998/Nuts & Volts Magazine Write In 149 on Reader Service Card. 

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

BOUGHT & SOLD 
Test Equipment Wanted 

Looking for Test Equipment Manuals? 
Contact: Manuals Plus (801)882-7188• Fax (801)882-7195 

Corporate Offices 
P.O. Box 1762 

San Mateo, CA 94401 

Seattle, WA 206-251-6663 
28.5 S.W. 41 st St. 
Renton, WA 98055 ~ilf'1i: BELL 1U 

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

Write In 106 on Reader Service Card. 

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. 

EXCESS INVENTORY WANTED: 
Transistors, semiconductors, capacitors, 
PC boards, & diodes. We buy it all!! 
Contact: SEMITECH, INC., 381 Roberts 
Road, Oldsmar, FL 34677. Phone 813-
854-3311, FAX 813-854-3422. 

HIGHEST PRICES paid for Western 
Electric tubes, new and used. Call Don 
Singerhouse/Singerhouse Sound. Toll 
free 1-888-715-tube. 

WANTED: TUBE HiFVcommercial amps, 
preamps, corner/horn speakers. Altec, 
Marantz, Mcintosh, Western· Electric, 
etc. 405-737-3312 fax 405-737-3355. 

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, 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. 

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. 

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. 

WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 7098 Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 

RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
1 O, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 

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: ELECTRICAL materials, 
Allen-Bradley, Agastat, Appleton, 
Crouse-hinds, T&B, Square D, Pyle 
National, Russel & Stoll, circuit breakers, 
fuses, connectors. Call Seiner Sales, 
805-376-9044, FAX 805-376-8207. 

WANT USED or surplus DC motor con­
trols or adjustable frequency AC drives, 

• 112 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
Seattle, WA 98118. Voice/Fax 206-723-
8487. 

WANTED: SURPLUS electron tubes, 
Allen-Bradley carbon comp. resistors, 
Sprague Black Beauty caps. Contact 
Charlie 626-444-7079, Fax 626-444-
6863. 

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. 

WANTED PIONEER 5XXX-6XXXX 
SERIES CONVERTERS, RAW, LOTS 5 
OR MORE, TOP CASH PAID. 702-642-
0325. 

OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 1946! 
www.electronicsurplus.com 

BBS & ONLINE SERVICES 

VISIT OUR WEB SITE AT WWW.ALLC 
ABLE.COM 

VISIT DON Lancaster's GURU'S LAIR 
website at http://www.tinaja.com PICs, 
pseudoscience, Postscript, patents, 
Tinaja quests, flutterwumpers, book-on­
demand, magic sinewaves, money 
machines, Navicubes, tramways, 
wavelets, and Webmastering. Online 
reprints, consultants net, forums, anno­
tated hot links, surplus bargains, great 
heaping bunches more. 



Write In 144 on Reader Service Card. 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $14.95 ea. 
+ $3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

EDUCATION 

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

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. 
Autographed copies of the seven­
teenth(!) classic printing $28.50. SYN­
ERGETICS 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. 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alterna­
tives that work in the real world, $28.50. 
SYNERGETICS 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, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

MAKE MONEY with your computer. 
Turn your computer into a money factory 
$$$. Run a home based business with 
your computer copying floppy disks and 
marketing software. Find out how. Send 
$5 plus a SASE for information on a 3.5 
floppy disk to: Stillwell Enterprises, PO 
Box 826, Bedford Park, IL 60499-0826. 

IDEAS = CASH: New techniques to 
speed your product to market at a very 
reasonable cost. GEKCO Labs, PO Box 
642, Issaquah, WA 98027-6730, 425-
392-0638. E-Mail: ideas@gekco.com 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

MILITARY SURPLUS 
ELECTRONICS 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac.net 
/users/quiksand/goldtek.htm 

I 

MANUALS­
SCHEMATICS WANTED 

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

REPAIRS - SERVICES 

ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF expertise. Microcontroller 
designs for HC05xx, HC11xx, 
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.neU-diasys 

PINBALL MACHINES! Books, 
Magazines, 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.pinbal 
lusa.com 

=al ~ ~patso 
BJ"PMS 3 6 Vee 
BJ"PMS 5 Bypass 

ECB BCE 
SEMICONDUCTOR CROSS-REFER­
ENCE Library (SCRL) software for the 
PC. 378,000+ devices, with descriptions, 
lead and case drawings for most. $69 
plus $6 S&H. We will include the ELEC­
TRONIC REPAIR TIPS (44,000+) for 
additional $30, FCC ID CODES for addi­
tional $10. Checks & credit cards accept­
ed. E-Mail: customsoftware 
@usa.net web: http://www.electronic­
repair.com Custom Software Creators, 
PO Box 30415, Clarksville, TN 37040-
0007. 931-647-6120. 

AST GLOBAL ELECTRONICS 
24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 • 1-888-216-7159 • FAX 814-398-1176 

VIEW COMPLETE LISTING AT: 
http://www.astglobal.com 

Anter 3501A, Distortion & Noise Measurilg System .......... $275 
Associated Resean:h 4045A, Hjlot/Megometer, 0-SKV @ 3mA .. $250 
Associated Resean:h !i014A, DC H!Ja. 0-3KVOC @ 2mA . ..••. $250 
Booton 4280, Microwatt Meter wlo Cabl&'Sensor . .... .. . .. .. $150 
Drll1etz PA6001 , Plug-il LileAnal)'zer ••...•.....•.....••. $175 
Drll1etz PAS011, Plug-i'l Tme Monik>r .............. .. ... . . $175 
Or.rlelZ PA6024A, Plug-il Hannonic Anal)'zer ............... $275 
Drll1etz PA60248, Plug-il Hannonic Anal)'zer . ....... . . . . . . . . $300 
Or.rletz 626, U1~ersal Disturbance Anal)'zer, Frame only 

w/Power Supplf & Cotmulication Plug-i'l. . . ..••....•.•• $375 
ESI OP1311, Variable Resistor, 100K max 1K/Step ..... . •.... $100 
ESI 2500E, RLC B00ge (nice) ........................... $150 
Fluke 3328, DC Voltage Standard .. . . .. ...... . .... .. .•.. . • $475 
Fluke 335A. DC Voltage Standard .. . ....... ••• •••. . ••..... $475 
Fluke 382A, Voltage/Currerrt Gall>ralor ... ... .. ... $525 
Fluke 515A, Portable Calibrator ................ . . ........ $675 
Fluke 5408, T r11lSfer Standard w/A54-2 '.l:>ltage Pl~ . ....... $625 
Fluke 720A, KeMri Var'ey '.l:>ltage Divider . .. . .. . ..... . ...... $750 
Fluke 721A, Lead~ .... . ...........•......... $275 
Fluke 7!iOA, Reference Divider .••...•••.......••......... $475 
Fluke 760A, Meler Galbralor ............ . . . . . .. ... .. .. . . $450 
Fluke 845AB, Null Detector/Micro Voltmeter 1uV·1000VDC . . . . .. $375 
Fluke845AR, Null Detector/Micro lkllmeter 1uV-1000VOC ....•. $375 
Ruke 893A, AC/DC Oifferenlial Voltmeter o 10 1100 Vols, 

ACJOC, .01%0C, .05%AC, 1uV Resolution .. . . .. .......... $100 
Fluke 33308, Constool Currenl/Vollage Galibralor ..... . .. .. .. $675 
Ruke 51008, Multifunction Gall>rator, Opt. 00/05 .. . ......... $3,250 
Ruke 51008, MultMction Cai>rator •..••.••..•....... . .. $2,700 
Ruke 51018, Calibrator ................• $3,450 
Ruke 5200A, Pro(111TYTlabte AC Call>ralor ...........••... $1,250 

TURN IDLE TEST EQUIPMENT 
-INTO CASH-

CALL OR FAX FOR QUOTATION 

Fluke 521 SA, Precision Power Arr!l .... . . .........••...••. $950 
Fluke 0011A, Synthesized Sp Gereralor, 10Hz-11MHz (7-digit) $825 
Ruke lrolA. OMM 3-1/2 09t •...••.... . .... . . . . .. .. ... .. $75 
Ruke lll5tlA, OMM 4-1/2 D9t wil!attery Paci< . . .......•..••. $145 
Ruke lll5tlA, OMM 4-1/2 09tw/o Battery Paci< . ... ... .. .. ... $145 
Ruke 8502A, OMM fH /2 D9t Opt. WOO/tl5/tl7/00A 

(llvns Conv .. Cur. Slnllls, IEEE-488, lrlefface ISO. Ext Trig.) .. $425 
Ruke 852tlA, OMM 5-1/2 D9t .... .. ... ........ .. .. ... ... $325 
Fluke 8600A, OMM 4-1/2 D9t w/o Battery Paci< ..•. . . . .. . .. . . $125 
Fluke 8800A, OMM 5-1/2 D9t .... .. ... ... .. ...... ....... $175 
Fluke OOOSA, Logic Analyzer ......••...•..• . ... . .. ...... . $275 
Fluke 0010A, l.ogicAnalyzerw/Z-80 Pods . . .........•..•... $350 
General ROOio 13oo-B, RMdom Noise Generator ...... ... . ... $150 
General Radio 1346, AU<io Frequency Micro Voltmeter . ... . . . .. $125 
Goukl K105-0, Logic Analyzer w/4 Probe Pods .....•.. . .. .... $650 
Guikline 97708, Constant Currerrt Soun:e . .. .. . .. ..... . ... . $125 
HP 141T, Spectrum Analyzer Mai'lfr.wne . . . ....... . ... .. . $475 
HP 141T, Spectn.mAnal)'zer w/8552M5538, 1KHz·110MHz •• $1,000 
HP 141T, SpectrumAnal)'zer w/8552M5538, 1KHz·110MHz .. $1,200 
HP 141T, Spectrum Analyzer w/8552l!l8556A, 20Hz.llOKHz ... S1 , 100 
HP 141T, SpectrumAnalyzerw/8552B/85548, 1KHz-1.2GHz ... $1,700 
HP 141 T, Spectrum Analyzer w/8552l!l8556A, 10MHz· 18GHz .. S1 ,900 
HP 180TA, Scope Mai'lfnrne ........•• . •... .. .. ... ... . .. $250 
HP 182T, Spectrum Analyzer Mai'lfnrne ••.•• . . .... ... . ..... $350 
HP 214A, Pulse Generator, .08V-100V . .. . .. . •••••• •••..••. $250 
If' 334A, Distortion Analyzer . . •••....... .. ••• ••• • ••.•••. $275 
If' 3500, Attenuator .......... . ........•• . .... .. ... .. ... $75 
lf'400EL, AC'.l:>ttmeter, 10Hz-10MHz .. . . . .. . .•....•....•. $150 
If' 400A., AMS Voltmeter, 20Hz-4MHz, 100uV-300V .......... $175 
HP 4038, AC Voltmeter Battery Clperlted, 5Hz-2MHz. 1mV-300V. $175 
If' 415E, SWR Meler. . .. . ... .. ... .. ................... $100 
HP 427A, Multi4unction Meter (AC, DC & Resistance 10Hz-1MHz)$100 
HP 432A, Power Meter w/Cable/8478, .01-ISGHz Serl9Jr . ..... . $350 
HP 432A, Power Meter w/o Cable/Senso( .... $250 
HP 435A. Power Meter w/o Sensor/Cable •... . .. .. .. . . . ..... $175 
HP 6518, Test Oscillator, 10Hz-10MHz ..•......... . .. . . . ... $150 
HP 6528, Test Oscillator, 10Hz-10MHz ....•.......... . ... . . $150 
HP 654A. Oscilalor, 10Hz·10MHz, 90!ll Attenuator ....... .. .. $225 
HP 19800, Scope Measurement System w/1965A 

Gated Un~rsal Trner (like new) .... . . . . . . . . .... $660 
HP 3312A, Functoo Gen«ator, .1Hz-13MHz ............ .... $490 
HP 3325A, Progarmable Frequency Synthesizer 1Hz-32MHz . $1,650 
HP 33308, AukXnalic Synthesizer, 2!liz-13MHz .••.••.... ... $325 
HP 3400A, True RMS Volmeter, 10Hz-10MHz, 1mV-llllV . . .. .. $200 
HP 3403C, True RMS Meter, N:JDC/rfJ 100MHz ........•.. .. $325 
HP 34tl6A. RF '.l:>llmeter, fi:AJV·':N, 1.2GHz ..... ... .. . . . .. .. . $350 
HP 3455A, OMM 5-1/2 OigL ............ . ............ $250 
HP 3456A, OMM 6-1/2 Digit ......•......... .. .. ... .. .. .. $525 
HP 3466A, OMM 4· 112 Digit, AOOattery, 5 Ftn:lion . .... . . . ... $225 
HP 3551A, Transmission Test Set (Portable) U1used ... ... .... $750 
HP 3580A. Spectrum Analyzer, 5Hz·50KHz. LED Ami.( . . ... . $850 
If' 3581A. wave Anal)'zer, 15Hz-!iOKHz ........ .. ..... . .•.. $475 
HP 3586C, Selectwe '.l:>llmeter . .....••... ... .. ....... . ... $475 
HP 3762A, Data Generator, ll-150MHz ..... . ... ........... $450 
HP 3770A, Arr!l•OOelDetay Distortion Anal)'zer .. .. ... .. .. .. . $425 
HP 37798, Prinary MPX Anal)'zer .. . .. .... . . ... .. ........ $625 
HP 37818, P~ern Generator .. ... .. . ......•... . •.. . .... . $300 
HP 4277A, LCZ Meler . . ... . .... . ..... . .. . .••. •.••...• $2,400 
HP 5314A, Counter/fmer, 100MHz (llltlSed} ...... .. .. . . .. .. $175 
HP 5328A, Counter, 100MHz vo'DVM/Opt. 021 ..... . ......... $250 
HP 5328A, Counler, SOOMHz •• .. .•• . ....•........ . .. ... . $350 
If' 5345A, Coonler, SOOMHz. HP48 . .. .. .. . .• . •..••.•.•... $450 
If' 6104A, Precisoo Power Supplf, 20V@ 3A, 21J.41JV 

@ 1A (metered) .....•..•.......... .. .. .. ••...•••..•• $175 
If' 6112A. Power &w~. 40V @ .SA (metered) .....•. . .•.... $175 
lf'6116A, Power St4Jply, 0-100V@ 200mA (metered) .•..•.•.. $125 
If' 62028, Power Supplf, 4fN @ .75A (metered) . .........••. $175 
If' 62038, Power Suw~. 7.fN @ 3A (metered) .. .• . ..•...••• $175 
If' 62058, Power Supplf (<ilal), ()..l()V ti .3A, 0-20V 

ti BA (metered). . . . . . . . .. .... . .. .. .. ..• . ...... $225 

Write In 105 on Reader Service Card. 

IF WE DON'T CARRY IT •.. WE'LL FIND IT 
QUICKLY ... AT REASONABLE PRICES. 

HP 62068, Power Supiiy, !HiOV ti 1A (metered) . . ... . .. . .. . . $250 
HP 6253A, Power Supiiy (<iJal), 0-25V @ 3A (metered) ........ $225 
HP62608, Power Supiiy, 10V ti 100A (metered) ............. $400 
HP 62658, Power Supply, 40V ti 3A (metered) •.........••. . $250 
HP 6266A, Power Supply, 40V @ 6A (metered) .. . ..... .. .. . . $250 
HP 62S9A, Power Supply, 0-40 @ 1.5A (metered) . . .. ..... .. .. $225 
HP8011A, Pulse Generator, .1Hz·20MHz .. . . . ............ . . $175 
HP 80138, Pi.jse Generator, 1Hz-50MHz .. .. ... . ......... .. $275 
HP rol1A. Rate Generator (:IXIMHz) willl84A Word Generator 

(300MHz) w/8083A OUput Arr!l (:IXIMHz) . .... . .. .. .. . .... $950 
HP8091A, Rate Generator (1GHz) w/8092AOelay Generator 

(1GHz) w/8093AClutptAArr!l w/15401A& 15400A .•....... $3,000 
HP 8157A, Optical Attenuator . ................ .. ....... $375 
HP 8180A, Data Generator . . ....... $425 
HP 8182A, Data AniMyzer . . . . . . . . . . . . . . . . • . . . . . • . . . . .. $660 
HP 84108, NetworkAnal)'zer Mai'lframe.. . . .. $275 
HP 8414A, Polar Display. . . . . . . . . . . . . . . . . . . . . . . . . . . ... $225 
HP 8443A, Trac~ng Generator wtcailes, 1KHz-111lMHz ....... $475 
HP8444A, Trac~ng Generator for 141T System, .5-1300MHz ... $750 
HP8552A, IF Plug-i1(for140 Series Mai'lframes) .•.......... $125 
.HP 85538, AF Plug-i'l (for 140 Series Mainframes), 

1KHz·110MHz ..•...... . ... . .......... ..... ... . . . ... $425 
HP 8553L. RF PkJg-in (for 140 Mai'lfr.rnes), use with 8552A, 

1KHz-11 0MHz .. ..... ... .................. . .•....... $125 
HP 8001A, Sweeper Generator, .1-110MHz .......•.......... $425 
HP 8614A, Sipl Generator, 800-2400MHz. AIM'M Leveled .... $475 
HP 8616A, Sipl Generator UHF, 1.8-4.5GHz, +10-126dll, 

AIM'M .. . •.. . .•. . ....•.•.....••...••..•....... . ... $475 
HP86408, Sig)al Generator, .5-1050MHz. OpUltlWl1 or003. $1,llfl 
HP 86408, Sp Gen«ator, .5-612MHz. Opt 001 or 003 ....... $950 
HP 8656A, S)flthesized Sigial Generator, 100KHz-900MHz .. . $1,650 
HP8743A, Aeflectiln Test Set, 2·12.4GHz . .. ........ .. ... .. $475 
HP 8001 A, MoWlaliJn Analyzer ........... ............•. $2,400 
HP 59303A, DIA Converter ... . . .. . .. ••.............•.... $175 
HP 59501A, HP-18 Isolated DIA Converter ............ . ..... $125 
H111tsville StJ.0, Micro Systems TroLl>leshooler . ........ .. .. .. $225 
H111tsville 11!JP, Micro Systems TroublesOOoter. .... . .. . ...... $350 
KepcoJOE36-15MVPT, PowerSl.llJlf'i,0-36@ 15A(metered) •. $275 
Kepco JOE 36-3MVPT, Power St4Jply, 0-36@ 3A (metered) ..... $175 
Krol11-!i~e 3t03R, VarOOle Baqiass Filter, 10Hz-1 MHz ....••. $150 
Krolvl./i~e 3202R, Dual ChMnel Tiilabie Filler, 2!liz·2MHz. 

H9J Pass, Low Pass BMd Reject . .. ... .. .. .. .. . . .. .. . .. $275 
KroM./iie 37!i0, F~er . . • . . . . . • • . . . .. . . .. .. . $275 
Racal Dana 9ll3, True AMS RF Level Meter ..... . .•...•.•.. $550 
RocklMd 1022F, Dual HM Filer ....•...... •..•••..•.... $150 
RocklMd 5100, S)flthesizer, OC-2MHz. .001 Hz Resolution .. .. . $325 
Sencore SC61, Scope (100MHz) w/New Probes, Dual Trace .... S750 
Sencore SC61, Scope (100MHz) wJo Probes, Dual Trace ....... $500 
Sencore TVA92, TV Viteo Anal)'zer .........• ... .... .. . , . $1, 100 
Sencore VC63, VCR Test Alx:essory .......•............... $100 
Sencore VG91, Un~rsal Vdeo Generator ........ . .... . . .. $1,200 
Sorenson DCS-300-3.5, Power suw~. 0-300V @ 3.5A 

(non-metered) ..... .. . ... . . ..... . .••...•............ $375 
SAL 1128, PLO/PRF S)flthesizer ........••.............•. $125 
SAL 262, Y BMd Fmer •.....•.......... .. .... .. .. ... .. . $100 
Tek 475illM44, Scope (200MHz), Dual Trace w/DMM .....•..•• $575 
Tek DC!i03, PkJg-i1 Collller Universal, 100MHz ...........•• $150 
Tek OM!i01A, Plug-i1OMM,4-1/2 Oi\jl .......... ... .. .. ... $175 
Tek DM502, Plug-i'l OMM, 4-1/2 Digit •......••.•....... .... $150 
Tek FG!i01, PkJg-i1 Ftn:lion Generator, .001Hz-1MHz . ..•..... $175 
Tek FG504, PkJg-i1 Ftn:lion Generator, .001 Hz-40MHz . . ....•. $450 
Tek PG!i01, Plug-fl Pulse Generator, 5Hz.51JMHz . .. .... . ..... $175 
Tek PS!i03A, Plug-i'l Power Supply T~ ... . ......•...•••.. $175 
Tek TM!i03, Power Mo<iJle, 3 Slot. . . . . . .....• •.. . .. $125 
Tek TM!i04, Power MoWle, 4 Slot ... .. ... .. ... .. .. . . . ..... $150 
Tek TM!i06, Power Module, 6 Sklt ........•........ . .. . ... $200 
Tek OIG-!i02, Plug-i1 ~ l~lse G~ (unused) .... . $1,500 
Tek PS!i01-1, PluQ-11 Power SLl>IJly .. . . ................... $150 
Tek 7A16A, Plug-i'l (225MHz), Si'lge TraceArr!l ...•..•. •. . .. $100 
Tek 7A18, Plug-i'l (75MHz), Dual TraceArr!l ... .. ...... , ..•... $75 
Tek 7A19, Plug-i'l (600MHz), Si'l!je TraceArr!l .............. $150 
Tek 7A26, Ptug-i'l (200MHz), OualTraceArr!l . . .....• •.•... .. $150 
Tek 7B!iOA, Plug-fl (150MHz), Tme Base .. .. ......•........ $100 
Tek 7853A, Plug.fl (100MHz), Dual Tme Base .... . ... .. .... . $125 
Tek 7870, PkJg-i1 (200MHz), Tme Base . . . . . . . . . . . . . • . .... $75 
Tek 7880, Plug-il (400MHz), Delayed Tme Base .... $150 
Tek 7892A, Plug-i1 (500MHz), Dual Tme Base . . . . ........... $200 
Tek 7011 , Plug.fl OigiaJ Delay ... .... . .•••..•..•.... .. .. . $175 
Tek 7013, Plug-ii OMM 3-1/2 Di!it ...... ... ... .... .. ...... $125 
Te« 7015, Plug-i'l Colllterrrmer, OC-225MHz •.....•..•...•. $225 
Te« 7S11, Plug-i'l ~ U1i . ... . ... .........•.... . ... $175 
Tek 134, Cooenl ProbeArr!l .••• .. .... . .. .... .. . •••...•.. $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 (3!iOMHz), Dual Trace .•....•.. , ... , ...•... $850 
Tek 520A, NTSC Vectorscope ...•.........• . .. $575 
Tek 2213, Scope (60MHz), Dual Trace . ...........•........ $375 
Tek 2236, Scope (100MHz) w/Coooterfr mer/DMM .. . .....•... $800 
Tek 2445, Scope (150MHz), 4-0\<mel Cursor ReaOOul . . . ... . $1,700 
Tek 2465, Scope (:IXIMHz), 4-01amet Cursor AeaOOul .•....• $2,400 
Tek 7003, Scope Manr.wne (100MHz) . .... . . .. . . ••........ $200 
Tek 7704A. Scope Mai"lr.wne (250MHz) ....•............ .. . $325 
Tek 7854, Scope (400MHz), Dual Bean wNlavelorm Calculator . $625 
Tek 7004, Scope Manr.wne (500MHz) . ... ... . ............. $350 
Wavetek 145, Pulse/Fllldion Generator, .ooo1-21lMHz ......... $350 
Wavetek 185, Li'l Log Sweep Generator, .IXXl1Hz·5MHz .••...• $425 
Wavetek 288, ~ed Ftn:lion Generator, 20Hz·20MHz 

(unused) .... .. .. . ... . . . . .. .......... . .. .. ... .. .. . . $950 
l'/avetek 3000, Sp Generator, 1-520MHz . ... . ..• . ........ $525 
Wblrn, T222C, SiglaWlg Test Set (unused) ...... •.......... $825 
Wblrn T· 1058, Rev. Level Test Set ..... ...•...•••..••.... $600 
Wmn 1!i04, Artifica Lile T240 ...... •.. . .....•••• •.... . . S70tl 

• 60-DAY WARRANTY 
• 10-DAY RIGHT OF RETURN 
• SATISFACTION GUARANTEED 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
116658, M<xillator (Unused) .. .. . . ...........• $350 

· 11683A, Range Calibrator tor HP Power Meters •.•• $550 
11720A, Pulse Modulator, 2-18GHz ...•.•. ... ... $550 
11729C, Carrier Noise Test Set w/Opl 130 . . ... $16,500 
165HlB, BO Channel, 25MHz 

State & Timing Module ... .. . . .. . •..••••... $1000 
16528, Logic Analyzer w/Osciloscope ••... .. . . . $4000 
3311A, Function Generator, .01Hz-1MHz .....•.. $225 
3312A, Function Generator, .1Hz-13MHz .••.•.•. $700 
3314A, Function Generator, .001Hz-19.99MHz . .. $2800 
3325A, Synthesizer/Functioo Generator ...... ... $1800 
3335A, Synthesizer/LeYel Gen., 200Hz-a<MHz . ... $5000 
334A, Distortioo Analyzer ...... .. .. ... •.•..•.. $250 
339A, Distortioo Analyzer ..... . . . .. . ........ $1200 
3455A, Digital Voltmeter ....... . ..... .. ... . .. $400 
3456A, Digital Multimeter, 6.5 Digits .. . ....•...• $800 
3457A, Multimeter ... .. . . ........•.• _ ••.... $2000 
3478A, Digital Multimeter . . ....•...... . . . .. . .. $700 
3488A, Swi1ch Control .•.... .... . . . . . . ...•.. $1000 
3551A, Transmission Test Set . .............. . .. $950 
3562A, Dynamic Signal Analyzer . ......•...•.• $9250 
3562A, Dynamic Analyzerw/Opl 063 •........ $11,500 
35677A, $-Parameter Test Set ............... $2700 
3575A, Phase Gain Meter 1Hz-13MHz ......... $1000 
3581C, Selective Voltmeter ...... . .......•.•••. $800 
3582A, Spectrum Analyzer, .02Hz-25.SKHz ..... . $2500 
35868, Selective l..ellel Meter ..............••.. $750 
3586C, SelectiYe l..ellel Meter .•. .. ..•....•.••.• $800 
3779D, MultipleJCBr Analyzer . .. ...•..•.•...... $2500 
3852A, Data Acquisition/Control Unit .. .. . .. .. .. $1800 
4193A, Vector Impedance Meter .. .... .... .. ... $7500 
4342A, 0-Meter .....•.. . .. .... ... .. . .. .. . . $1800 
435A, Power Meter ....... . . .. ... .. .. .• . . ... . $150 
4358, Power Meter . . .. ......•.•...••........ $500 
436A, Power Meter w/Opt. 022 .••.•..••..•..•. $1200 
4935A, Transmission lmpainnent Test Set 

w/Opt. 001 ....................... . .. ... $1500 
5314A/01/02, UrWersaJ Counter. . . .. . . . .. . .... _ $225 
53168, Universal Counter ..... .. .. .. ..... . . .. $1000 
53288, Universal Counter .............. . ..•.. $1000 
5334A, 1 OOMHz Universal Frequency Counter . . .. $1000 
53348, Universal Counter . . . .. . . . .. . ........ $1000 
5335A, Freqllency Counter, Opt. 1<Y20 ..•.. . .•.. $1200 
5340A, Frequency Counter, 10Hz-18GHz • . ....•.. $800 
5340A, Frequency Counter w/Opl. 01/02/011 .. ... $1350 
5354A, Frequency Converter ....... .. . .... . ... $800 
5355A, Frequency Converter .. .. ..... . ....... $1000 
5356A, Converter Head .. . ... . ..... .. . ..... .. $950 
54100A, Digitizing Oscilloscope .. . ...... . .. ... $3GOO 
54201A, Digitizing Oscilloscope, 300MHz . . . .... $2500 
54201D, Di~ Oscilloscope .. .. . .. . .. . .. .. $2650 
6002A, Opt 01, Power Supply, HP-18, 

O-SOVJG.10A ••. . .. . .... .. . . ... .......... $700 
6034A, DC Power Supply, <H;OV, 0-10A ... . .. .. $1350 
6186C, DC Power Source, 0-300V, 0.100 MA . .... $850 
62278, Dual Power Supply, 0-25VJG.2A . . : ....... $600 
6291 A, DC Power Supply, 0-40\I, 0-SA .......... $850 
6469C, DC Power Supply, 0-36V, 0-300A .. . ..... $3GOO 
6623A, Triple Ou1put Power Supply ....•.•....•. $2800 
7090A, Measumg Plotter .... ' ..... . . . .. . . . . $1200 
8011 A, Pulse Generator .. . ....•.. . . • • . •.•... $400 
8011A, Pulse Generatorw/Opl. 001 . . . . . .. . .. . . $500 
80128, Pulse Generator ..•. . . . • .... •. . •.••.. $750 
80138, Pulse Generator . . . . .... .. .... .. ... . . $750 
8165A/002, Programmable Signal Source w/AM . . $2200 
8182A, Data Analyzer .... . . ..... . . •........ $1500 
8350A, Sweep Oscillator Mainframe ........... $2500 
83508, Sweep Oscillator Mainframe .••...•.•.• $3500 

83540A, RF Plug-in, 2.0-8.4GHz . . . ... . .. . . .. . $3000 
83540A/002, RF f'lu!tin, Nl.4GHz . . . .. . . . .. . . $3500 
83545A, Oscillalor Plug-in, 5.9-12.4GHz ....•..• $2500 
8411A/018, Frequency Convener .11to18GHz .. . . $500 
8501A, S1orage Normalizer •.•..•...•.•••.••• $1000 
853A/8558B, Spectrum Analyzer, 
' 100KHz-1500MHz . . .•..•.•....•.•.•••.•.. $3850 
853A/8559A, Spectrum Analyzer, 10MHz-21GHz .. $4750 
85548, RF Spectrum Analyzer Plug-in, 

500KHz-1250MHz . ... . ...............•.... $800 

8559A, Spectrum Analyzer Plug-in, .01-21GHz ..• $2650 
8566MI, Spectrum Analyzer, 100Hz-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 ...... . .... $600 
8656A, Signal Generator, 1 OOKHz-990MHz ...... $2500 
86718, Synthesized Signal Gen., 2-18GHz ....... $6500 
8672A, Synth. S9la1 Gen., 2.0-18.0GHz .•....• $10,500 
8684A, Signal Generator, 5.4-12.SGHz .... . ..... $2350 
87468, S-ParameterTest Set. S-12.4GHz ........ $700 
8756A, Scalar Network Analyzer ....... .. . . . . . $1500 
8757A, Scalar Network /WJiyzer, 10MHz-60GHz .. $5000 
8770A, Arbitrary W81191orm Synthesizer ......... $3000 
89018, Modulation Analyzer . .. ... : . ... . .. . .. $5000 
89038/001 , Aucio Analyzer ... . . . . . . . . . .. . • . . $3000 

8904A, Multifurciioo Synthesizer w/Opl. 002 ..... $2500 
8904A/00Ml03, Multifunction Synthesizer . .. .... $2800 
8970A, Noise Fl!J•re Meter .... . .••. .. . . ...... $5000 

TEKTRONIX 
1502, TDR Cable Tester w/Opl 04 Recorder ...... $1700 
1503. TDR Cable Tester w/Opl. 04 Recorder •.•.. $1550 
2236, 100MHz Oscilloscope 
w~nter/Tmer/DMM .............•...... $1550 

2337, 100MHz Oscilloscope w/DMM . . . ..... . .. $1650 
2432A, 300MHz Digital Storage Oscilloscope . . ... $3000 

2445, Four Chamel 150MHz Oscilloscope .•.•.. . $1800 
466, 100MHz S1orage Oscilloscope w/DM44 .. ... . $800 
475, 200MHz Oscilloscope ......... .... . . .... $650 
475A, 250MHz Oscilloscope .....•... .. . ..... . $800 
485, Oscilloscope, 350MHz ................. .. $900 
494AP, Programmable Spectrum /WJiyzer, 

10KHz-21GHz ...........•..•..•. . ..... $16,000 
520A, Vectorscope .................... . .... $400 
7M2, Four Channel Ampifier f'lu!tin . .. ... .. ..• $650 
7020, Progranvnable Di!jlizer ......... . ....... $400 
7L5/l3, Spectrum Analyzer, 20Hz-SMHz, 

w/Opl 025 Tracking Generator .............. $1850 
7l12, Spectrum Analyzer, 100KHz-1.8GHz . . . .. . $1500 
7l13, Spectrum Analyzer, 1KHz-1.8GHz •....... $1800 
7l18, Spectrum Analyzer f'lu!tin. 1.5-18GHz 

Capable of 60GHz with ~ . . . ... . ....... $2500 
7S12, TOR/Sampler .......•.......... . . .. .. . $450 
AA5001 , Programmable Distortion Analyzer . . . . . $1700 
AM503, Current Probe Amplifier . .. . ........•.. $400 
CG5001 , Programmable Calibration Generator . . . $4000 
CSA803, Sig. Analyzer w/(2) 5022 & (1) SD42 . . $15,000 
R2246, 4 Chamet Oscilloscope, 150MHz .. .... . $1650 
SG5010, Programmable Oscillator ... ... .... .. . $3000 

SG504, lelleled Sinewave Generator .... ...... $2200 
TM5003, Three Slot Power Mainframe .. .. . . ... . . $450 
TM5006, Six Slot Power Mainframe •.•.••.. . •... $550 
TR503, Tracking Generalor tor 492/41516 •...... .. $850 

MISCELLANEOUS 
Aane Elect. PS2L1000, Electronic Load .. ....... $850 
Boonloo 102F, AM/FM Siglal Generalor, 

DC-1040MHz .... . . ..... . . . .. .......•... $1850 
caJilorrOa Inst 4500l./M3, AC Power Source . . .. . . $6000 
caJi1orrOa Inst. 4503L, AC Power Source .. . .... . $5000 
Eaton 20528, Amplifier, 100-512MHz . . .. .. . . ... $800 
EIP 545A, Microwave Frequehey Counter. ...•..• $1500 
Fluke 5100B/03/05, Multifunction Calibrator ...... $4000 
Fluke 51008/05, Multifunction Calibrator ..... . .. $3500 
Fluke 51011W3, Calibrator .. .... .. . . .. . .. . ... $4500 
Fluke 5200A, AC Voltage Calibrator .....•...... $2000 
Fluke 54406, Precision DC Voltage Calibrator .... $4500 
Fluke 752A, Releren:e Divider. .. . ........ . ... $3000 
Fluke 845AR, Voltrneter/Nul Detector . ........•. $350 
Fluke 8520A, Digital Multimeler ...••..•........ $700 
Gen-Rad 14828, Standard Inductor, 100UH ...... $400 
Gen-Rad 1482E, Standard Inductor, 1mH ........ $350 
Gen-Rad 1482L, Standard lnWclor, 100mH ...... $350 
Gen-Rad 1482P, Slandard lnciJctor, 1 Henry ...... $400 
Gen-Rad 1633A, Incremental lnciJctance Bric!ge .. $1700 
Kikusui PAD16-10L, Power Supply, 16V, 10A ...... $300 

Kikusui PLZ700W, Electrolic Load ............. $850 
Krom-Hite 3202/R3202, Tunable Ftlter/ 

Rack Version .•....•......•..•....... $50lllS350 

Krohn-Hile 3342, Tunable Fiiler .... . .. . . .... . . $1000 
Man:ori 2019A, Signal Gen., 80KHz-1040MHz ... $2750 
Plilips 5191, Prog. Synthesizer/Function Gen. 

0.1MHz-2.147MHz •....•..•.••....• ... .. . $1750 
Plilips PM5715111, SOMHz Pulse 

Generator (New) ...... . . .. .. . .......•..• $1300 
Plilips 6652C, Prog. High Res. Countermmer, 

8 Digit, 120MHz ...•.•.•.....•....•...•.. $1300 
Sorensen DCR300-33T, DC Power Supply 

300V/33A ..... ... .. .. . . .........•... . .. $2750 
Sorensen DCS40-25, DC Power Supply, 40V/25A .. $750 
Stanlord SR400, Photon Counter •........•.. . $1850 
TllWIS Devices DLR400 15 3500A, Dynamic load .. $1500 
Valhalla 2703, AC Voltage Standard . . ........• $2350 
Wandell Golterman SPM19, LeYel Meter, 

50Hz-25MHz ... .. . . .. . ... . . . ......... . .. $2750 
Wavetek 178, Automatic Synthesizer ........ . . . $1850 
Wavetek 2002, Siglal Generalor, 1-2500MHz . ... $1500 
Wavetek 3000, Signal Generator, 1-520MHz ...... $900 
Wavetek 3000-200, Signal Generalor ..•.... . ... . $900 
Wavetek 3001, Signal Generalor 1-520MHz ....• $1000 
Wavetek 801 , Pulse Generator, SHz-SOMHz ...•.. $800 
Wavetek 802, Pulse Generator, 

SHz-SOMHz w/Delay .••........•...•..... . $600 

Wavetek 8502A, Two Channel Microwave Power 
Meter . ....... . ...........•............ $3750 

Wavetek 8541, Power Meter, 
10MHz40GHz (New) .. . .....•.. - ......... $1500 

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

(626) 967-0846 • FAX (626) 967-1999 
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POBox 722 LEOMINSTER, MA 01453*moNE (978)840-8834*FAX (978)840-6172 
Ov:ER 200 ELECTRONIC PLANs AND Krrs, SPY AND SURVEILIANcE, Pws TIIE 

LAn:sr lNFo ON CABLE AND SATELLITE DE.scRumLING. 

SURFACE MOUNT FM TRANSMIITER SURFACE MOUNT PHONE TAP VOICE CHANGER 

Used for remote monitoring/ surveil­

lance. Ultra 11111.n circuit 1" x 0.6". 
Transmits sound to any FM radio. 

Ultra small circuit 0.6"x 0. 7". Disguise your voice with this 
Transmib both aides of a convena- easy to build kit. Jwtlike the 

tion to any FM receiver. ones used on secret witnesses. 

• 9 Volt Battay or power source. • Tunable &om 88 - 108 MHz. • Man to women. 
• Tunable &om 88 - 108 MHz. 

·• Range up to 3/ 4mile. 
• Range up to 3/ 4mile. • Several push button adj. 
• Powered by phone line. • Includes ROBOT voice 

e Surface Mount Solder Guide. e Surface Mount Solder Guide. e Operates on 9Volt Bat. 
Kit - CK214 .... . . ... . .. . .. ..... $21.95 Kit - CK215 . . .. . .. .. . .. .. $19.95 Kit - CK211 ... . .. . ... ... . $19.95 
Aaembled - CK214A ..... .. . . $49 .95 A.aembled - CK215A .. . $49 .95 A.aembled- CK21 IA .. $49.95 

ORDER BY_PHpNE, FAX, OR WEB&TE: 
PLEAsE INCLUDE $5.95 FOR SIDPPING. . 
MAs'J'ERCARD, VISA, AND AMEX. 

20,000 + TECHNICAL REPAIRS for 
TVs, VCRs, PROJECTION TVs, 
CAMCORDERS, AUDIO on disk. COM­
PONENT/BOARD LEVEL REPAIRS. 
Installs on your hard drive. Easy look-up 
by model/chassis number. ADD your 
own repairs. PRINT out repairs. Special 
Sale only $125. Send this ad with check. 
Call or write for FREE sample program 
with over 300 repairs. HIGHER INTELLI­
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. 1-800-
215-5081. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

VIEW OUR ENTIRE CATALOG ON-LINE. 

H'ITP:/fwww.ELl!CTRONICKITS.COM 

REQUF.ST A FREE CATALOG. 

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/ 

(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
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. 

Nuts & Volts Magazine 
Exploring Electronics 

And Technology For The Hobbyist 
And Professional 

Robotics 
lasers 

• • commun1cat1ons 
computers 
Microcontrollers 
Automation 
Alternative Inergy 
Muell More? 

Subscribe Today! 
1 800 783-4624 

909 371-3052 Fax 
URL - http://www.nutsvolts.com 



COMPUTER CIRCULATION CENTER I C · . -~ 9350 Clairemont Mesa, San Diego - 619/573-0411 
I dC. 41··- --· ·_····· 1401 El Cam.ino Real. Oceanside - 760/721-0093 

dba: Alltech Electronics Phone Orders 1300 E. Edmger . 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 . - . . PhoneOrderHours9AM-5:30PMMon-Fri $25-Mm. Order- :.- as well as scrap electronics related inventory. 

Easy Photo Drive 
Easy to use photo scanner! 

Scans up to 5" x 7" 

Bes~check 
our Web Site for 
more inf ormafion 
on these and other 

Refurbished 
Computer Systems 

200 <--> 400 dpi 
Scans in about 10 seconds! $49.00 products! 

AST 386 • 8MB • Refurb VGA 
Monitor • 120 MB HD .. $120.00 
486DX2/66 • 16 MB • 200 MB 
NewSVGAMonitor • .$299.00 

Systems Include Keyboard and 
1.44 MB Floppy 

Starting at. .. 

Fits right into your computer in a 5.25" drive bay! 
WVIW.aDelec.com You supply software & go! $120! 

$99.00 Attaches tothe 
USBporton 

y:our computer. 
No additional 

hardware 
needed. Use it 

for Video 
Capture, 

Internet Phone, 

use CCD Camera 

$9.00 

Great for pro~! 
About the size of a 

red brick. With 
built in fan. 

+5@ lOA, -5@ 3A 
+ 12@15A, -12@3A 

VeryniceP/S. 

See Web.for more 
details. 

Comtaet 80W DC P/SI 

It Printer P/S 
$29.00 4 Pin "L" 

shaped connec­
tor, two styles, 

onelabefed 
20V AC, other 

lOVAC 
CenterTap. 

Same output 

CPUs 

10" Open Frame 
Color SVGA! 

Up to 1024x 
768 resolutin 

110VAC 
tiOn A~VGA 

cable 
attached. 

Ready to go! 

$119.00 

..._~) 
......., --~~""""'"" -·--. ..,."'_""°'If I 

::~~~ ~. :i~ .. 

FLOPPY & ZIP SCSI DRIVES 

3.5" NEW 720K ........ $5.00 
3.5" NEW l.44MB ..... $16.00 

SCSI Zip Drive External 
Refurb ............... $79.00 

PC KEYBOARD I MOUSE 

AT 101 Keyboard ...... $9.95 
9 Pin Serial Mouse ..... $6.95 

External SCSI Cases 
$29.00 &Up 

5.25" OC5ed HH $29. 
5.25" Open HH .$35. 
5.25" Open FH . .$45. 
3.5" Open for Z.ip., 
Syquest, etc .... .$29. 
All cases have two SO 

pin centronics 
connectors. 

Internet Camera 
Video Conferencing 

Buy 2 & Save 

$149.00 $10.00! 
Includes MS 

;~~~ ·1 
·..Li 
$7.95 

Netmeeting 2.0 . 
Quality Phillips 
CCDCamera. 
Great package! 
See our website 
for more details. 

HP Kittyhawk 
20 Meg 1.3 Inch 
Fits almost any-

where. Standard 44 
Pin IDE Pinout. 
Master /Slave 

Selectable 

1.3" 20 Meg IDE HD 

Original A le 
OEM Paff. 

15ArnP. output .. 
NeeaErlfur 

Color & Type Ill 
Batteries. Older 
Duo's charge 

batteries fasler 
with this one. 

$29.00 

TapeStor 800 & 3200 
Seagate Connor 
Refurbished TRl 
TRl~MB 
TR3 3.2GB 

J FloppyVers. 
I Only. S/W & 
1 Cables included. 

$39.00 
TR-1 Tape $10.00 
w/drive purchase 

T32003.2GB 
TR3 ••• $69.00 

$29.00 

85'' x 85" x 35" 
100/300Hz 
Selectable 

Plugs into exist­
ing system. Has 
two stereo line 
outs, 1 line in. 
Ev~gyou 

need. 

Aerospace Woofer 

~ 
$9.95 

Epson Zip labeled. 
+5V@l.5A. 

VERY SMALL& 
LIGHTWEIGHT 

1.5'' x 2.75" 
R~lace that big 

Bulky brick. 

iomega ZipDrhte PIS 
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- ISA Super 1/0 ........................................ $14.95 External or Internal PC 2400 ................................... $9.95 4x IDE Internal ... ........ ....... .................................................... $29.00 
2 Meg AT Meuv:xy Card - or- Parallel/Mono Card ............. $9.00 
Floppy Controller-or-Serial I Parallel Card ............................ $6.95 
VlB 1 Meg VGA Card- or- 386 Motherboard w /2 Meg . .$19.95 
16 Bit(JSA) VGA w 256/512/1 Meg ........ $ .00 I $1200 I $1495 
VlB Super 1/0 ....................................... : ......................................... $1295 
8 Bit VGACard-or-XTMothercbaid w /640K ..................... $9.95 

Internal PC~ ··················-·····································$12.95 
Internal PC 14.4/Fax ................................................. $15.95 
ExteniaJ. 14.4 ................................................................. $19.00 
ExteniaJ. USR Sportster 2.8.8 ................................... $45.00 
Hayes External 28.8 Accura (Mac/NEW) ........ .$49.00 
Powercomm 56KFlex External w /voice (PC) . .$95.00 

Bx 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 Soundcard) ........ ...... $4.95 

HITP:/ /WWW.ALLELEC.COM 
VISIT OUR WEB PAGE DAILY FOR SPECIALS&... MORE INFO. ON THESE ITEMS 

CA R..idmDp..e odd 725%Soles ,__. Minmnmulupping• hmdlingdurges tB.50. • w..,..iy: Used/Rduitiohed pocludshove a90 .i.y...,...ty •ALL it.un.m...thove., RMAI, callb<iore ~- k> us. •No it.un.wilhouhninvaice. SNppng •Handling charges .. ,...,.,.luruhble • 
20% llatoddng-., lfflieo "'productl JUd>-d in omr" inc~ pntimlo. Sdud "Univenity ~ ~ acc'!*d. othon on ADC only. • Pnces Wld -.iiiiity ~ k>diqe at anytime wllhout any notifn6on whatsoever. 75 



McAnally KE4QKN, 850-626-7686. 
E-Mail: KE4QKN@AOLCOM 
OK • OKLAHOMA CITY • OK State Convention. 
Harold Miller KBlZQ, 40~72-7735. 
E-Mail: n 11 pn@swbell.net 

1a1r111mmm&1J11illl 
AZ - FLAGSTAFF - AZ State Convention. Mari< 
Kesauer N7KKQ, 602440.2039 
-1f91'1Jm.v~!'"· ~!_kwJw."":~""W. .. y®®,w;zw.-w. :ffllA!l'!W~M~ltt'lli•••· 
OK· OKLAHOMA CITY· Ham Holiday. OK 
State Fair Pali< (Hobbies, Arts & Crafts Bldg.) Sat: 
5-Bpm, Sun: 8am-5pm. Thomas Webb 405-732-
7110. Web: www.geocities.com/heartland/7332. 
E-Mail: n 1 lpn@swbell.net 

l!Wlll_.IB!WBWllM 
NC - WAYNESVILLE - Western Carolina ARS 
Hamfest. Thomas Queen K4BNP, 704-258-263g 
OH - CINCINNATI - OH-KY-IN ARS Hamfest. 
Dana Laurie WA8M, 513-761-7388 

19@1fi?&nit¥q ,l&JiuA'fm"";i""~•"',;"",··~;·"'~M""r'"'?~""~l"'rl"":;::·. 
CA - SANTA ANA· Swapmeet. ACP pari<ing lot. 
Mary Russo 714-558-8813 
IL· GLEN ELLYN· Computer Show & Sale. 
College of DuPage. Main Arena of Phys Ed Bldg. 
Comer of Pali< Blvd. & College Rd. 9:30am-3pm. 
Computer Central Shows 847-940.7547 
ME • PORTLAND/WESmROOK - Computer 
Show. Verrillo's Convention Center. Northern 

$79.95 

Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 
OH - PAULDING - Hamfest. Pali< Lane Center, 
Fairgrounds Rd. Jerry KB8MAF, 419-3994507. 
E-Mail: JLRHOD@BRIGHT.NET 

AUGUST199B 

CA - SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561-
0052 
KY - BOWLING GREEN - KY Colonels ARC 

• Dual analog/digital 

• Rooster crows 
every hour. 

• Easy-to-build 
No 

Soldering 
Required 

Learn all about 
Photography 

No 
Soldering 
Required 

Hamfest. Leon Garrett K4CIT, 502-342-5307 
NC • HIGH POINT • ARC Hamfest. Mari< 
McMahan KB4MFP, 910-a87-3039 
OH • COUIMBUS • Voice of Aladdin ARC 
Hamfest. Jim Morton KBBKPJ, 614-846-7790 

, .. lif'\~Tillh , . · 

NH - PORTSMOUTH· Computer Show. Yoken's. 
Northern Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & l;lectronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

NH - MANCHESTER - Computer Show. 
Holiday Inn Expo Center. Northern 
Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

llBJIF .~gggatfr:'.:. jf§lilJ 
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@SURFSOUTH.COM 
NH - SEABROOK - Computer Show. 
Greyhound Racetrack. Northern 
Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

MA - CAMBRIDGE • Flea Market. 
Kendall Square area. MIT. Nick 
Altembemd KAlMQX, 617-253-3776 
Web: http://web.mit.edu/wlmx/www 
/swapfest.html 
MA· TAUNTON· Computer Show. 
Holiday Inn. Northern Computer Shows 
978-744-8440. 
E-Mail: inquiries@ncshows.com 

ELECTRONIC KEYBOARD KIT 

Ml - FLINT - Computer Show. Holiday 
Inn, Gateway Centre, US 23 @ Hill Rd. 
Exit. Five Star Productions 810-890-0988 

~Hmm,· · ~ififi&'tlltr.RB 
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. 

$39.95 

• Transp;:i.rent Case 

·Belt Clip 

• High Resolution 

• Includes Headphones 

Contains 25 tools plus a 
special meter stand 

A professional technician service tool kit 
in a metal reinforced too! case with 
heavy-duty handle and loei\s. 
removeable pallet handles 
most of the tools listed 
with more room for 
tools and parts in the 
lower half. 

Low cost, 3 1/2 
digit LCD, 18 
ranges, transistor 
test, diode test, 
overload protec­
tion and pocket-

$19. 95 
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AK-900 

• 37 mini-size keys 
• 8 tempo rhythms 
• 4 custom drums 

I I , ::_: = ~ : : :_: ! 'ij •# '. 

UllMllAll&l&UI 
REMOTE CONTROL CAR KIT 

AK-870 
• 7 functions 
• Remote control included 

Write In 47 on Reader Service Card. 

F0-30K 
Fiber Optics Technology with 
Training Course $24. 95 

Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. 

IL - GLEN Ell.YI'! - Computer Show & 
Sale. College of DuPage. Main Arena of 
Phys Ed Bldg. Comer of Pali< Blvd. & 
College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 
NH - NASHUA • Computer Show. 
Sheraton Tara. Northern Computer 
Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

lli$}?R\fjJ§iiL:i~J11BI 
ME - LEWISTON - Computer Show. 
Civic Center. Northern Computer Shows 
978-744-8440. 
E-Mail: inquiries@ncshows.com 

Rlhlm\.~'lit'"'""''"*?,· 
NH - DURHAM - Computer Show. 
Whittemore Center @ UNH. Northern 
Computer Shows 978-744-8440. 
E-Mail: inquiries@ncshows.com 

SEPTEMBER 
' 

CA - SANTEE • ARC of El Cajon Ham, 
Computer & Electronic Swapmeet. 
Santee Drive-in. 619-561-0052 

CA • FONTANA - Inland Empire ARC 
Amateur Radio & Electronics Swapmeet. 
AB Miller High School. Bill 909-822-4138 
eves 

Elleii~~-ii. ii . 1.ait4*'""·3> 
IL - GLEN ELLYN - Computer Show & 
Sale. College of DuPage. Main Arena of 
Phys Ed Bldg. Comer of Pali< Blvd. & 
College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 
Ml - FLINT - Computer Show. Holiday 
Inn, Gateway Centre, US 23 @ Hill Rd. 
Exit. Five Star Productions 81().8~ 

fl'llll~>.!J· ~-'ill= 
CA - SANTEE • ARC of El Cajon Ham, 
Computer & Electronic Swapmeet. 
Santee Drive-in. 619-561-0052 

MA - CAMBRIDGE • Flea Mari<et. 
Kendall Square area. MIT. Nick 
Alternbernd KAlMQX, 617-253-3776 
Web: http://web.mit.edu/wlmx/www 
/swapfest.html 

CA - SANTA ANA - Swapmeet. ACP 



parking lot. Mary Russo 714-558-8813 
NY • YONKERS • Flea Market. Lincoln High 
School. Kneeland Ave. 9am-3pm. Otto Supliski 
WB2SLQ. 914-969-1053 

OCTOBER 1 998 

l_@8j1k:F'_:M01@l1l_Ocn>Bjtc'i :ftlftM: =·:::•:.··:pfJ:-:::-TIW:'i 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 619-561 • 
0052 

IJb"":frf""tL""<: ""r=""')·C?:""?F"",1&4""·.;,&~QBlt~filll 
NY • Q<JEENS • Hamfest. NY Hall of Science 
Parking Lot, Flushing Meadow Corona Park, 47-01 
11 lth St. Stephen Greenbaum WB2KDG, 718-
898-5599 night only. 
E-Mail: WB2KDG@bigfoot.com 

·•w·,;'·«,.,., ... "''•W•M···QS;19-•.tJ.9> 
CA· FONTANA· Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

----9SJ'~llll49111 
Ml • FUNT • Computer Show. Holiday 
Inn, Gateway Centre, US 23 @ Hill Rd. 
Exit. Five Star Productions 81 Q..890-0988 

~IUDWM• 
CA • SANTEE • ARC of El Cajon Ham, 
Computer & Electronic Swapmeet. 
Santee Drive-in. 619-561-0052 

t%Wfilt"@~~?'i-~ ms..qM.~~-.!~ 

IL· PALATINE· Computer Show & Sale. 
Harper College. Bldg. M {Phys Ed Bldg.). 
Roselle & Algonquin Rds. 9:30am-3pm. 
Computer Central Shows 847-940.7547 
MA • CAMBRIDGE • Flea Market. 
Kendall Square area. MIT. Nick 
Altembemd KAlMQX, 617-253-3776 
Web: http://web.mit.edu/wlmx/www 
/swapfest.html 

llij@t1jM~..-1a•:ll 
IL· GI.EN 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 

NOVEMBER 
' 

1Jillll!- 111Bl:DI 
CA • SANTEE • ARC of El Cajon Ham, 
Computer & Electronic Swapmeet. 
Santee Drive-in. 619-561-0052 

·~ll::~&-
MO • ST. CHARLES • Computer Show 
& Sale. St. Charles Exposition Hall, St. 
Charles Center, 1-70 & 5th St. Sat: lOam· 
4pm, Sun: 1 lam-3pm. Computer Central 
Shows 888-296-6066. 
E-Mail: computershow. chicago@mci 
mail.com 

~-"""'""""''"""'·""'~~'11£1111 
CA· FONTANA· Inland Empire ARC 
Amateur Radio & Electronics Swapmeet. 
A B Miller High School. 
Bill 909-822-4138 eves 

~----

CA· SANTA ANA· Swapmeet. ACP 
parking lot. Mary Russo 714-558-8813 
IL· GI.EN 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 

DECEMBER 

i11t...-_..~,... 
CA • SANTEE • ARC of El Cajon Ham, 
Computer & Electronic Swapmeet. 
Santee Drive-in. 619-561-0052 

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 

•Intel 430TX/440LXIBX Chipset w/512K Cache 
• 64 Megs SORAM 
• 32X Speed CO-ROM Drive, Multimedia compatible 
• 4.3 GB UOMA Hard Orive/1 .44M Drive • 
• 56KB Fax/Modem with X2 Technology 
•Diamond 30 Video PCl/AGP w/4M RAM 
• Goldstar 17" SVGA Monitor · Flatscreen! B 
•Sound Blaster 64 Plug&Play with SubwooferSpeakers 
•Microsoft Ergonomic Style Mouse/104 Keyboard 
•Mini· Tower Casew/6Bays 
• Airmedia Wireless Internet Antenna 
• Microsoft Win 95 or Windows NT 4.D (Add $ 99) 

$34.99 
$79.99 
$79.99 
$109.99 
$229.99 
$249.99 

$3991$489 
$449.99 
$489.99 
$299.99 

Enhanced IDE and Ultra DMJ\ Drives 
1. 75 Gig Seagate, 12.5 ms access 
2.14 Gig Seagate, 12 ms access 
2.14 Gig Western Dipital, 10 ms access 
2.14 Gig Quantum Fireball Ultra OMA, 9 ms 
2.55 Gig Maxtor Diamondmax, 9 ms access 
3.1 Gig Western Digital, 11 ms access 
3.2 Gig Seagate Medalist Ultra OMA, 10 ms 
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 Mustang, 9 ms access 
5.1 Gig Western Oipital. 10 ms Ultra OMA 
6.4 Gig Quantum Fireball, Ultra OMA, 9 ms 
6.4 Gig Seagate Medalist.Ultra OMA, 11 ms 
6.4 Gig Western Digital, 10 ms Ultra OMA 
6.5 Gig Seagate Medalist Pro, 7200 RPM, 9 ms 
8.4 Gig Quantum Fireball, Ultra OMA, 9 ms 
9.1 Gig Seagate Medalist Pro 7200 RPM 

SC5!2 Drives 

$ 14.99 
$ 24.99 
$ 29.99 
$ 39.99 
$ 79.99 
$119.99 
$ 49.99 
$179.99 
$ 49.99 
$ 59.99 
$ 69.99 
$ 69.99 
$249.99 
$ 89.99 
$ 69.99 
$ 79.99 
$ 79.99 
$349.99 

$124.99 
$129.99 
$139.99 
$149.99 
$159.99 
$169.99 
$159.99 
$179.99 
$189.99 
$179.99 
$199.99 
$209.99 
$219.99 
$259.99 
$249.99 
$259.99 
$299.99 
$329.99 
$429.99 

2.1 GB Quantum Fireball Ultra SCSI, 9 ms $ 219.99 
2.1 GB Quantum Atlas Ultra Wide, 9 ms $ 229.99 
3.2 GB Quantum Fireball Ultra SCSI, 9 ms $ 269.99 
4.3 GB Quantum Fireball Ultra SCSI, 9 ms $ 299.99 
4.5GB Seagate Hawk Ultra/Ultra Wide 7200RPM $3191$36 
4.5 GB Seagate Barracuda Ultra/Ultra Wide, 7.9 ms$499/$549 
6.4 GB Quantum Fireball Ultra SCSI, 9 ms $ 389.99 
8.7 GB Micropolis Tomahawk Ultra SCSl2, 8 ms$ 429.99 
9.1 GB Micropolis Tomahawk UW SCSl2 $449.99 
9.1 Gig Seagate Barracuda Ultra Wide 7.9 ms $ 749.99 
9.1 Gig IBM Oeskstar Ultra Wide 7 ms $ 729.99 
9.1 Gig Seagate Cheetah Ultra/Ultra Wide $949/$999 
23.2 Gig Seagate Elite Ultra/Ultra Wide $2199.99 
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T.hls is a READER TO READER Column. All questions AND answers wilt be provided by Nuts & Voltz readers and are intended to promote the exchange of idef;JS 
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 indiyiduals. Always use common 
sense and goodjudgement! 

QUESTIONS 
I am a part-time musician and I 

like to practice by playing along with 
records. My 33-1 / 3 RPM turntable 
has a speed control that allows me to 
"tune" the records to my guitar. A 
speed change of just 1/ 3 RPM is 
enough to change the playback key by 
a half-note. 

Unfortunately, most music these 
days is being released on CDs. I need 
a way of varying the speed of a CD 
player, by perhaps one to two per­
cent. Any suggestions on how to do 
this? I would be glad to buy a new CD 
player, if it had this feature. 
5981 T. J. Hutchinson 

Merritt Island, FL 

I have an old Z88 made in 
Scotland that works. It has new AA 
batteries. 

How do I connect it to my IBM 
486 or my PowerMac 7200 and, 
with what cable, in order to download 
notes of ASCII type? Do I need soft­
ware and where can I get it? 
5982 David McGuire 

San Francisco, CA 

I am a motorcycle rider and 
came across a faulty voltage regula­
tor. I wish to examine its compo­
nents, however, they are buried in a 
dark green, or near black epoxy. 
Does anyone know of a product to 
remove the epoxy-like material with­
out disturbing the board and its com­
ponents? 
5983 Jeff "Bobo" ltter 

Barrington, IL 

I have an Emperor CB/ Ham 
radio rig. This radio is capable of 
transmitting from 26.500.0 to 
30.199.9 MHz. I am currently using 
it with a Wilson 1 000 antenna mag­
net mount. 

I have a few questions regarding 
the radio's scan. The problem that I 
have with its scan is that when I go 
into the 28.000.0 to 30.199.9 band 
range, my scan jumps from 1 :5 to 3+ 
when I transmit anywhere in that 
band range. As long as I stay in the 
range of 26.500.0 to 27.999.9 my 
scan stays around 1 :5 ± 3 or so. 

What can I do to get the scan 
1 :5 or lower across the entire band 
range of the radio when I transmit? 

I have added 50' of extra RG80 
cable to the antenna line, and the 
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scan has dropped from 1 :5 to 0 on 
the entire AM side, and from 3+ to 
about 2 on the FM side. 

Will adding another 50' of cable 
to the antenna line help any in drop­
ping the scan further down on the 
FM band side? The reason I "am ask­
ing is because, I am wondering if it is 
normal to have to do this. 
5984 Arnaud C. Milner 

I'd like to be able to input a color 
camera's signal in a computer's 
printer port (like it was done for a 
BW camera in the Aug. '97 issue). 

I would also like to display the pic­
ture on the screen and "AND" it with 
different colors (e.g .. if ANDed a 
scene using a 7-UP can in it with 
green, I'd only have the 7-UP can left 
in the scene. Or, if I ANDed a robot's 
purple claw with a purple screen only 
the claw would be visible]. This would 
make it easier to pick out appropriate 
objects - for a robot claw to pick up. 

I could then use the RS232 out­
put to control the motion of the claw. 
But how do I input the color signal 
and how do I code the computer to 
do what I want? 
5985 Greg Moran 

Riverside, CA 

I'm wondering if there is a rule of 
thumb or chart that can be used to 
determine the maximum current 
that can be passed through a wire of 
a given gauge? 

I know that the heat input can be 
determined by V*V/ R, but I can esti­
mate the amount of heat dissipated 
- it varies depending on many condi­
tions. I end up just blindly choosing a 
wire that "looks okay," then see 
whether it works. 
5986 Thomas Ng 

San Jose, CA 

Concerning the answer to 
#39811 published in Nuts & Volts, 
April '98: When applying the charged 
capacitor to the Ni-Cad [in order to 
burn out "whiskers"), is polarity 
important? 

If so, is it positive-to-positive and 
negative-to-negative, or vice versa? 
5987 Richard Herman 

Costa Mesa, CA 

I have a National Semiconductor 
MM5450 LED display driver, but I 

need to know which pins go to A, B, C, 
etc., segments of a seven-segment 
LED. All I know is PIN 9 to 16 goes to 
one LED, but I don't have any orienta­
t ion information. 
5988 Frank Thompson 

Reno, NV 

In trying to connect a system 
directly to the parallel port of my PC, 
I tried cutting a working [DB25-Cent 
36) printer cable in two, then substi­
tuting my own hardware for the print­
er (using C' · inportb()' and · out­
portb()' commands, not · printf(]'). 
Both the wiring and the software 
behaved badly. 

However, when I replaced my 
system (and its 1/ 2 cable) with a 
complete printer cable and used a 
DVM on the Centronic's pins, every­
thing worked. 

Evidently, there is more to the 
parallel cable than I thought. 

Is there some reference that I 
can use for learning the details 
behind a standard parallel cable? 
5989 Thomas Ng 

San Jose, CA 

ANSWERS 
ANSWER TO #29812 - FEB. 1998 

As your video camera requires 
7.2 volts power, we can assume that 
your original battery pack is made up 
of six 1 .2-volt Ni-Cad cells connected 
in series. This means that your mini­
mum required voltage is about 6 .6 
volts. 

Forget about 1 N5400 diodes 
and zener diodes. Sooner or later, 
metal migration at their junctions 
due to high dissipations will eventual­
ly damage them, no matter what you 
do. The answer to your problem is 
the fixed, three-terminal regulator. 

Unfortunately, three-terminal 
regulators are not offered at the 
seven-volt level, however, it's easy to 
trick a common five-volt regulator 
into delivering seven volts. Take a trip 
down to Radio Shack and pick up a 
7805, +5V regulator (#276-1770), 
a standard green LED (#276-304 or 
equivalent), and two 1 uF tantalum 
capacitors [ #272-1434 ). Also pick 
up some heatsink grease (#276-
1372) and a TQ.220 insulating kit 
(#276-1373) for the 7805. 

Select a suitable aluminum 

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 fl)Ost cases, only one answer per 
question will be printed. 
• Your name, city, state, and E-Mail 
address, (if submitted by E-Mail). will 
be printed in the magazine, unless 
you notify us otherwise with your 
submission. 
• Due to space limitations, we can 
not reprint the original questions 
with the answer. Tf-it1 question num­
ber and the issue it appeared in are 
printed above the answer. 
• Unanswered questions from a P<,t~t 
issue may still be responded to. · ····· 
• Comments regarding answers 
printed in tl}!s column may be print­
ed in the Reader Feedback section if 
space allows .. 

QUESTION INFO 
TO BE CONSIDERED FOR PUBLICATION 

All questions should relate ·•1rp one or 
more,of the following: 
1 } Cit;£W1it Design 3) Problem Solving 
2) 8ectronic Theo!)' 4) Other Similar Topics 

IN~TION/RE~§, 
• No ·questions wili!~fbe ·accepted that 
offer equipment for §ale or equipment 
wanted to buy. 
• Selected questions will be print.ed one 
time on a space available basis. 
• Questions may be si,tt;iJect to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent inf~\: 
mation. If no one knows what you're a~~ 
ing, you won't get any response {and we 
probably won~ print it either}. 
• .Writ.e legib!Y,for type). If we .. can't re~g . 
·it: we'll throw it away. . 
• Include yo~r Name. Ad~ress and 
Phone Nurnbef., Only your n~rne will be 
published with the question, bl.It we may 
need to contact you. 

heatsink, such as a flat or finned 
piece of at least five-square inches, 
and mount the regulator in the cen­
ter using the insulating kit per its 
instructions. Use heatsink grease on 
both sides of the mica insulator. Note 
that the tab of the 7805 is also con­
nected to its ground terminal, which 
must be isolated from the heatsink. 

Mount a solder lug on the 
heatsink about 1/ 2" away from the 
7805's center lead. which is normal­
ly the device ground terminal. Tie the 
anode ( +) lead of the green LED to 
the 7805's ground terminal with the 



ANSWERS TO #39814-MAR. 1998 
Oh the Oeskjet 1110 check the set­

tings;cfrom the Start menu, click on 
settirygs, then click on printer. Using 
the .• Ji9ht mquse b~n. ePl'l." the 
print.ers window. andJverify the col"' 
rect printerdriver rs installed. and 
that it is set@1s d 

If everytfiing rs bt<ay, then 
try installing the printer again. It 
would app1!;lr the 'tVrong P\Jnter drt­
ver ·· is· being •used;<~rxit m~t be cor-
rupted in Windows. · ·. . .. 

The . co~trol characters beil)!J 
sent to the • printer ¥Ire n.ot whatt'.it 
expects. The resultant print of the.E 
or 4 indicates the printer is receivirg 
improper data for its initializati9n. 
This usually occurs only on the fir,;st 
page of any document. 

Ed Pruitt 
Keller, TX 

ANSWERS TO #39814 ·MAR. 1998 
YJJur printer problem involves 

set-up strings. The string to reset the 
printer is escape E, and it is probably 
entered incorrectly in one of several 
places. If yo4 are using DOS. it is in 
each applica~on . In \l\findows •• Jt i~ j n 
the printer setup. 

Also, if it is a network printer, the 
print job is" likely tg have xF;fJ set-yp 
string, have MIS delete andp ecreate 
the print job. If the printer is local to 
one machine, check the ~ups for 
the correct string or delete it if your 
applications don't change the printer 
set-up. 

On a network printer, your local 
machines should not need a printer 
set-up string. -

Mike Beaver 
Los Altos, CA 

cathode (-) lead going to the heatsink 
solder lug. 

Referring to the 7805's pinout 
diagram, connect the positive lead of 
one 1 uF tantalum capacitor to the 
input lead and another 1 uF unit to 
the output lead. 

The negative leads of the capaci­
tors are connected to the heatsink 
solder lug along with the LEDs cath­
ode lead. This lug becomes the com­
mon negative inputjoutput connec­
tion from your battery to your cam­
era. The positive input from your bat-

ANSWERS TO #3989 - MAR. 19981
; 

If you read the product descrip­
tion a bit more closely, you will find 
that all enameled magnet wire is 

... inade from pure copper. 
Check out page 163 in the cur­

rent '98 Radio Shack catalog for 
their magnet wire selection (#278-
1345} and read their description. 

Another good source of magnet 
wire in various sizes is: Marlin P. 
Jones, 1-8Q0.652-67.33. 

Skip Campisi 
S. Bound Bropk1 NJ 

ANSWERS TO #3989 ·MAR. 1998 
A sourq~ for ~i;iameleg .. copper 

wire (specifically for' coils} is ·· Farnell 
Components. They can be reached 
at 1-B00-71~19E!,'l1 , J% 

, , Dougla~•Mooney 
Bronx. NY 

tery goes directly to the input lead of 
the 7805 regulator. 

The positive voltage output 
comes directly from the output lead 
on the 7805, which should now be 
right around seven volts. This occurs 
because the current from the 
ground terminal of the regulator to 
the ground (negative) lug is fixed at 
about five milliamps. This is enough 
current through a green LEO to pro­
duce a drop of about two volts 
across the LED. thus raising the out­
put voltage to the required seven 
volts, referred to the ground lug. 

The 7805 regulator is fully pro­
tected and supplies a maximum cur­
rent in excess of two amps. If you find 
that you need more current, substi­
tute an LM323 five-volt regulator, 
which can supply up to four amps. If 
the regulator runs hot, increase the 
size of the heatsink. 

Skip Campisi 
S. Bound Brook, NJ 

ANSWER TO #3986 • MAR. 1998 
Laptop memory vendors adver­

tise in the Computer Shopper and 
may have the right stuff for an older 
machine. Also, I think Nuts & Volts 
has carried an ad for Heath-Zenith 
parts suppliers in the past. 

Laying out and etching a board, 
even if the Heath-Zenith folks can 
provide a schematic is probably pro­
hibitively expensive, compared with 
the cost of a later model, more capa­
ble machine. 

Dean Carpenter 
via Internet 

ANSWER TO #3984 - MAR. 1998 
A low-cost solution is an off-the­

shelf incandescent lamp dimmer 
which can vary the power delivered 
to the resistive load of a soldering 
iron quite easily. They seem to be 
rated at about 600 watts which 
should be adequate for most solder­
ing irons. . 

Put a small 120-volt bulb on the 
output as a visual power indicator 
and/ or put a knob and dial plate on 
the dimmer to indicate the power 
settings. 

Dean Carpenter 
via Internet 

ANSWER TO #3982 - MAR. 1998 
The trick in successfully "clean­

ing up" old records is to remove the 
effect of dirt build-up and, nicks and 
scratches to the media caused by 
years of use or abuse. 

These show up in the uncleaned 
output as pops. clicks, and other 
sound artifacts. 

Adaptec Inc. (www.adaptec.com 
for product and dealer) makes a soft­
ware product called Spin Doctor that 
lets you remove unwanted pops, sta­
tic, hiss, and clicks from LPs. 

It is available with the Easy CO 
Creator Deluxe Edition software 
package from Adaptec. 

Spin Doctor digitally processes 

ANSWER TO #29811 - FEB~ 1998 
A ~irly accu,~~"{dePe,veing u~p 

the linearity of t.he 'oiet:er) analog t~ 
f~pency ~eter can be made using' a 
:;tfequen~q~ge convel"ter IC. "'"' 
··" Na?onal Semiconductor rJ1ake~ 

~ "' 
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the' (.M331 .:frequency-to-voltage, volt­
age-to-frequency converter. See 
scbematic for a typical application. 
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the audio, detects the characteristic 
signatures of unwanted noises, and 
attenuates the noise signal while 
maintaining audio quality. . 

One nice feature is that it allows 
you to listen to the before and after 
audio and, if you like what you hear, 
you can write it directly to the CD for 
playing in a standard CD player. 

Of course, you can send it to the 
audio output jack for recording on 
conventional magnetic tape. 

The software also works with 
other audio sources such as LP, cas­
sette, eight-track, or even CD. You will 
need a PC with Win 95 or NT and a 
high-quality sound card for best 
results. 

Chris La 
via Internet 

ANSWER TO #39812 - MAR. 1998 
The ZN414Z is available from : 

Farnell Components, Center Two 
Building, 102 Corporate Blvd., West 
Columbia, SC 29169. 1-800-718-
1997, 1-800-718-1998 fax. 

Also, Oatley Electronics 
(Australia] sells an MK484 par1 
which they claim is the same as a 
ZN414. 

Oatley Electronics, P.O. Box 89, 
Oatley NSW 2223, Australia. E-Mail: 
oatley@world.net Web: http:/ /www 

ANSWERT0#3981S;~MAR.1998 
HP 2686 · switchsettings: 

JP2 serial port configuration 
AS 232 pin pairs 1 ~'. 3 jumg.~red 
A&422 pin pairs 2 & 4 jum('Lered 

SW1 

SW1-1 on {serial port), 
off (opt Centronics p()rt) 

;·'.';' 

2 3 4 
off off off 
off off on 
off on off 
off on on 
on off 

Baud 
300 
600 
1200 
2400 
4800 

on off on 9800 [default} 
on on off 19200 

?'.?:: 

l!J!i1 ·5 o~(autocontinue on print 

.ozemail.com.au/-oatley 
The ZN414Z and ZN416E are 

now available from Halted 
Specialties, 3500 Ryder St .. Santa 
Clara, CA 95051 . 408-732-1573, 
1-800-442-5833 orders. Web: 
http:/ /www.halted.com/ 

David DiGiacomo 
San Francisco, CA 

ANSWER TO #39813 - MAR. 1998 
In order to charge a capacitor at 

a constant rate, you need a current 
source. These are circuits that force 
a set amount of current to flow no 
matter what voltage (within the 
design limits) they have to output to 
do it. 

There are many simple circuits 
that will give you what you need. Most 
of them involve one operational 
amplifier and a transistor or two. 

A number of them are described 
in a National Semiconductor 
Applications Note: AN-31 "Op Amp 
Circuit Collection." Your EE friend 
should be able to get his hands on a 
copy. If not, it is available on the 
National Semiconductor Web Page : 
http: / / www.national.com / 
apnotes/ 

I recommend starting with the 
circuit they call "Precision Current 
Sink." Replace the connection 

& data errors), off (default] flash upon 
error wait for operator action. 

SW1 -6 on X-ON every second 
while printer waiting for datq, off 
(default] X-ON sent when printer 
needs more data. 

SW1-7: AUTO SELECT MOOE 
(26§180 only) on powers up in auto· 
sel.ect mode, off {default) powers up 
with auto-select off. 

;.0SW1-8 on (default] OTA pin 20 
higfu when .print.er ready, off OTA pin 
20 tow wh~n prin~r ready. 

My inftJrmation stat.es that 'this 
printer USf:!S a null-modem cable for 
serial operation agd the ~se of a nol'­
mal serial printergcableccould cause 
damage to the printer and/ or com­
puter. 

Eq;.Bell 
Miami FL 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 

Ailtech 360011 , Frequency Syn .. 01-2GHz .... .. .. .. . $1,000 HP 86290B, RF Plug-in, 2-18GHz .. . .. ........ . . . . _$1,400 

Argosystems AS210, Frequency Calibration System ... $2,000 HP 8640BI01 , Signal Gen., .5-512MHz AM/FM . . ..... $1 ,000 

Bafco 911A, Frequency Response Analyzer (unused) · . ·. $400 HP 8660A/86601A/86632A, Freq. Syn.. . ......... $1 ,000 

Ball Efratom PC-10, Rubidium Standard . . . . . . . . . . $800 HP 8743, Reflection Transm1ss1on Test Set ..... • ...... $300 
Bird 4381, RF Power Analyst, Opt. 832 . . . . . . . . . . . . $300 
Boonton 102B, Signal Generator, .45-520MHz . ' ...... . . $650 HP 8755C, Network Analyzer Plug-In ................. $500 
Boonton 42BD. Microwattmeter .2MHz-7GHz ..... ... . $300 HP 8757A/001, Network Analyzer, Opt. 001 . ... . . . .. . $5,000 
Boonton 518-A4, Q Standard ....... . . .. ........ .. $250 HP 8821A, Medium Gain Bank Amp . . . . . . . . ...... $150 
Boonton 82AD, Modulation Meter .. . ................ $650 HP 8901A, Modulation Analyzer .......... _ ..... . .. $2,500 

Bruel & Kjaer 1612, Bandpass Filter . . . . . . . . . . . . . . $250 HP 8903A, Audio Analyzer . ... ..... .............. $2,000 

Cushman CE24B, Frequency Selective Voltmeter . . . . $500 Keithley 192, Programmable DMM, 6.5 Digits, HPIB ... . . $600 
Datron 1062, Digfal Multimeter . . . . . . . . . . . . . . . . . . . . $300 
DR Thiedig MILLl-T02, Ohmmeter, Keithley 614, Electrometer 

1 Milliohm-2 Terraohms . . . . . . . . . . . . . . . . . • ...... $400 Krohn-Hite 3202, Filter, LP, HP, BP, Unused ........... $350 

..... $700 

Eaton 380K11 , Synthesizer, 1-2000MHz Leeds & North 1091 , Capacitor Decade, .001uF-1uF .... $150 

Opt. 01 , 03, 183 ... . ......................... $2,500 Marconi 2022A, Signal Generator, 10KHz-1GHz . . . . ... $2,000 
ESI 296, Auto LCR Meter . . . . . . . ................. $800 PMI 1018B, Peak Power Meter . . . . . . . . . . . . . . . . . ... $350 

HP 8445B, Spectrum Anyz ., Automatic Pre-Selector . . . . $300 Polarad 1105 E-L, Sig. Gen., 1020A Mod., .8-2.4GHz . . . . $300 

Fluke 3330B, DC Voltage, Current Calibrator .. " . . . ·. ·. · .. $400$600 Polarad 1207, Signal Source 3_8_8_2GHz ...... . ...... $200 
Fluke 335A, DC Voltage Standard, 0-1100VDC .... . 
Fluke 515A, Portable Calibrator . . ....... .... . . ... . $800 Polarad SPNH, Generator 20Hz/20KHz ...... .. ... ... $450 
Fluke 5200A, Programmable AC Voltage Standard Racal Dana 1515, Delay Pulse Generator . . . . . . . . . . $500 

HPIB .... . . . .. . .................... . ...... $1 ,200 Racal Dana 1992, Frequency Counter, High Stab . . .. . .. $500 

Fluke 6080A/AN Frequency Syn., .5-1024MHz ........ $5,000 Racal Dana 9082P, Signal Gen. 1.5-520MHz ........ . $800 

Fluke 901 OA, Micro-System Troubleshooter Opt. 001 .. ... $450 Racal Dana 9303, True RMS RF Level Meter .......... $650 

Fluke A55, Thermal Converter · · · · · · · · · · · · · · · · · · · · s2oo Racal Dana 9515, Universal Counter, HPIB, Opt.41 .. . .. $200 
General Microwave 478A, Peak Power Meter .. . . . .. . .. $700 
General Radio l433G, Decade Resistor ...... . . . ..... $350 Sanders 5440C, Noise Figure Mir., 10KHz-40GHz . .. . . $400 

General Radio 1433G, Decade Resistor, 1.111111 m ..... $300 Sencore TF30, Super CricketTransistor Tester . .... .. .. $200 

General Radio 1531 , Strobetac . . ... .... ..... . . .... . $150 Tek 11302. Scope, 500MHz w/(2) 11A71 Plug-ins ..... $1,400 
General Radio 1538-P4, High Intensity Flash Capacitor . .. $50 Tek 1241A, Logic Analyzer, with Accessories. . .... $650 
General Radio 1633-A, Incremental Inductance Bridge . .. $500 Tek 1410, Sync Generator SPG2, Color Bars TSG7 . . . . $650 

General Radio 1650A, Impedance Bridge . . . . $200 Tek 1502, TOA . . . . . . . . . . . . . . . . . . . . . . ... $800 
Gigatronics 60016-12, Synthesized Source ......... $1 ,000 
Gigatronics 90012-18, Sig. Gen. Sweeper, 2-18GHz .. . . $5,000 Tek 178, Linear IC Test Fixture, For 577 ............ $300 

Goldstar OS-7040A, Scope, 40MHz, Dual Trace ..... ... $200 Tek 2230, Storage Scope, 100MHz, Dual Trace ....... $2,200 

Gould 4500, Digrtal Storage Scope, 35MHz ........... $300 Tek 2235, Scope, 100MHz Dual Trace ................ $750 

Guildline 9154C, Transvolt Standard Cell ............. . $300 Tek 2336, Scope, 100MHz, Dual Trace . . . . . . . . . . . . . $800 

Hitachi V-212, Scope, 20MHz, Dual Trace . . . . ....... . $200 Tek 2432, Scope, Digital, 300MHz, 4 Channel. ........ $3,000 
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, with Pods & Acc . . ...... . .. . . . $500 
HP 11664A/01 , Detectors, .01-18GHz .. . ...... . • . ... . $200 
HP 11665B, Modulator .... . .. . . . ... .. . . .. . .•.... . 5250 Tek 464, Scope, 100MHz Dual Trace, Storage .......... $400 

HP 11712A, Service Krt for 8670 Series Inst. . . . . . • . . . . . $500 Tek 465, Scope, 100MHz Dual Trace . . . . ............ $400 
HP 15453A, Pod Set for 8170A . . . . . . . . . . . . . . . .... $200 Tek 465M, Scope, 1 OOMHz Dual Trace ... . . ..... . .... $400 

HP 1630G, Logic Analyzer, 65 Ch. 100MHz ........... $600 Tek 466, Scope, 100MHz Dual Trace, Storage .....•.... $600 

HP 16500A, Mainframe, 16510A, 16530A, 16531A, Tek 475, Scope 200MHz, Dual Trace .. . . . . ...... $600 

16520A, 16521A · · · · · · · · · · · · · · · · · · · · · · · · · $3,000 Tek 475A, Scope 250MHz, Dual Trace . . . • . . . . . . . .. $650 
HP 16510B, Logic Analyzer Card, 16500A System . .... $1,000 
HP 16530A/16531A, Digital Scope Card, 16500A System $1 ,000 Tek 485, Scope 350MHz, Dual Trace . . . . .. •.... . ..... $700 
HP 1741A, Scope, Storage, 100MHz . . ....... .... . .. $450 Tek 492/01/02, Spectrum Analyzer .. . .. .. .. . . . . . . $5,500 
HP 1742A, Scope, 1 OOMHz Dual Trace, DMM ... . .... . . $400 Tek 492/01/02/03, Spectrum Analyzer. . . . . . • . . .... $6,000 

HP 1744A, Scope, Storage, 1 OOMHz, Dual Trace . .. . ... $500 Tek 492/02, Spectrum Analyzer. . . . . . . . . . . . . . . . . . . $5,000 
HP 214B, Pulse Generator . . . . . . . . . . . . ...... $1 ,000 Tek 496P, Programmable Spectrum Analyzer ...... . .. $5,000 

HP 2804A, Quartz Thermometer, No Probe . . . . ....... $300 Tek 5771177, Curve Tracer . . . . . . . . . . . . . . . . ...... $1,000 
HP 3325A/0.1'02'. Function Gen. Opt. 01102 .. . ... .. .. · $2,000 Tek 5003, Power Module .... . ..... • .. . .• . . .. ... . . . $300 
HP 334A, D1stort1on Meter ........ .. . . ............ $200 
HP 3455A, Digital Multimeter . . . . . . . . . . . . . . . • . . . . $300 Tek 624, XY Monrtor · · · · · · · · · · · · · · · · · · · • · · · · · .. · $200 
HP 3580A, Spectrum Analyzer, Opt. 02 . . . . . . . . . • . . . . $800 Tek 7020, Programmable Digitizer Pl . . . . . • . . .... . .. $600 
HP 3581C, Selective Level Meter .. ........ . . .•..... $500 Tek 7S12/S6, TOR Sampler .............. • .. ...... $800 

HP 4270A, Automatic Capacitance Bridge . ... . .• ..... $400 Tek AAS001fTM5003, Distortion Analyzer ........... $1,000 

HP 4800A, Vector Impedance Meter ... . ...... •. · · · · $600 Tek CG551AP/515P, Scope Calibrator .............. $1 ,000 

HP 5004A, Signature Analyzer · · · · · · · · · · · · · · · • · · · · · s1oo Tek DC503, Universal CounterTimerTM500 ... . ....... $150 
HP 5006A, Signature Analyzer ................... .. $300 
HP 5315A, Universal Counter . . . . . . . . ......... .. 5200 Tek DC504, CounterffimerTM500 . .. . . ..... .. . . .... $100 

HP 5334A/0101060, Frequency Counter, unused ....... $1,200 Tek MR501 , XY Monitor Scope .. . . . . . ..• . ......... $200 
HP 5335A, Frequency Counter, 11 Digit, Opt. 010,040 . .. $800 Tek P6046, Differential Probe Krt . . . . . . . . . • • . . . . . . . . $350 
HP 5340A, Frequency Counter. 18GHz . . .. . ......... . $800 Tek P6201 , FET Probe. 1GHz . .. ..... .. • • . ... . . .. $200 
HP 5340N011 , Frequency Counter, LEDs, HPIB .. ... . $1 ,200 Tek PG508, Pulse Generator, 50MHz ..... _ • • _ .. ..... $300 

HP 5342A, Frequency Counter, 18GHz . ...... . ..... $1 ,800 Tek s-6, Sampling Head . . . . . . . . . . . . . . • .... .. .. . $350 
HP 5385A, Frequency Counter, Opt. 004 . . .... .. ..... $800 
HP 54001A, 1GHz Active Probe for 54100-54110 System . $300 Tek sc5o2• Scope, 15MHz, Dual Trace · · · · · · · · · · · · · · · $250 
HP 541000, Digital Scope, 1GHz . . . . . . . . . . . . . . . $3,000 Tek SG502, Sig. Gen. 5Hz-50KHz TM500 Sys . ... . . . . . . $200 

HP 54200A, Digital Storage Scope, Tek TDS350, Digital Scope, 200MHz, Opt. 14 ........ $3,000 
Dual Trace, 200/MG/S ..... . . . ....... .. ....... . $1,000 Tek TG501 , Time Mark Generator ... ...... ........ .. $400 

HP 6112A, Power Supply, 0-40V, 0.5A .............. . $200 Tek TM503, Mainframe 3 Slot, TM500 . . . $100 
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V ..... · · · · $500 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, 
HP 8165A, Programmable Signal Source, 

.0001-SOMHz . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 ,600 AM, FM · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · $1•800 

HP 8350A/86290B, Sweep Oscillator, 2-18GHz ........ $4,400 Vu-Data 5110, Semiconductor Tester, In/out Circuit ..... . $150 

HP 8350B, Sweep Oscillator Mainframe . . . . .. . $4,000 Wavetek 1045114139, Power Meter 

HP 8445B, Spectrum Anyz., Automatic Pre-Selector ..... $300 1MHz-18GHz Opt. 01 , 05 . . . . . . . . .. . .. . . . . . .. .. $800 

HP 8553B, Spectrum Anyz., RF Plug-in, 1KC-110MHz ... $200 Wavetek 1084, Signal Gen. Sweeper, 3.5-4.5GHz ....... $300 
HP 8554B/8552B, Spectrum Analyzer 141T, 1.2GHz . . $1 ,500 Wavetek 185, Sweep Function Gen .. 0001-SMHz . . .... $400 

HP 8556A, Plug-In, Spectrum Analyzer, 20Hz-300KHz ... $300 Wavetek 1910, XY Monitor, Dual Trace . .............. $600 
HP 8557A/180TA, Spectrum Analyzer, .01-350MHz .... $1,000 . 
HP 8558B/180TR, Spectrum Analyzer, _1_15oOMHz .. . . 51 ,800 Wavetek 3000, Signal Gen., 1-520MHz, AM, FM . . . $600 

HP 8559A/182T, Spectrum Analyzer, .01·21GHz ... . ... $3,000 Wavetek 3001 , Signal Gen., 1-520MHz, AM, FM .. . .... $600 

HP 8559A/853A, Spectrum Analyzer, Digrtal, Wavetek 452, Filter, Dual Hi/Lo, 1 Hz-1 OK Hz ........... $450 

.01-21GHz ....... . .......... ..... .. . ..... .. $4,500 Wavetek 7530A, FFT Spectrum Analyzer 0·100KHz .. . .. $650 

HP 8565A, Spectrum Analyzer, .01-22GHz .. . ••. .... $4,000 Wavetek 907, Signal Generator, 7-11GHz . . ..... . ... . $600 

HP 8569A, Spectrum Analyzer, .01-22GHz . . . $5,000 Wiltron 560A, Network Analyzer ..... . . . ...... . . . .. . $800 

HP 86222A, RF Plug-in, .01-2.4GHz · · · · · · · · · · · · · $$
1
1·,000000 Wiltron 560-97A50, SWR Autotester •. 01-18GHz .. ... . . $500 

HP 86222B/l-169, RF Plug-in, .01-4GHz . . _ • ..... 
HP 86241A, RF Plug-in, 3.2-6.SGHz . .... . ... . .. ..... $400 Wiltron 6100/62370, Sweep Generator, 2-18GHz ....... $800 

HP 86260A, AF Plug-in, 12.4-18GHz .... • •. .. . ..... . $400 Wiltron 6NF50, Autotester, 1-1500MHz . . . .. . ....... .. $100 

HP 86290A, RF Plug-In, 2-18GHz .. . . .. ........... $1,200 Wiltron 7B50, Detector, 1-1500MHz .... ...•. .. . ... . $100 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 
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ANSWERS TO #39816 ·MAR. 1998 
The linemans test set is a basic 

telephone handset. The battery type is 
unknown, but the two buttons on the 
s~sJ!3 are ''mute." Simply mutes the 
mibrophone so the operator can 
mute what he says, or in case of wind 
noii:;e or other background noise, mut­
ing;the local microphone will decrease 
ttie noise you hear repeated back, or 
sidetone. In noisy locations, it enables 
the user to hear the other end better. 
. The G/S ls a ground start button. 
It is used to apply a ground to. the tip 
side of the lire to start the ground 
start circuit. This feature was typically 
used on pay phones, and PB)\-.fines. 
The tip side of the line had to be 
momentarily grounded to start the 
dial tone. 

This ground was typica'lly provid­
ed by the payphone when it had a coin 
dropped. or applied from the PBX 
when an outside line was requested. 
Often there was a resistor in the 
ground line, and current had to be 
within certain limits to provide the 
start function. 

Some i;sxs may still use this sys­
tem, but most payphones have gone 
to more sophisticated signaling_ 

Obviously, ground start was too 
easy to defeat on the payphones. so 
was abandoned several years ago. 
Metro tel can be located at: 
http// members.aoLcorh/ metri:Jtel­
co/handheld.htm 

Their description of the 911 G is 
as follows: 

Compact test set is line powered 
with tone/pulse dialil}g. mute •. loop . 
and ground start, mory~r/talk;w;:reelar-

·"'· 

between the emitter of Q2 and R1 
with your timing cap. The voltage 
across that cap will increase in a lin­
ear fashion until the circuit saturates 
near the supply voltage. 

You will also have to add switch­
es to reset the voltage on the cap 
and turn off the current source until 
you're ready to start timing and you 
may need to deal with turn on tran­
sients depending on the accuracy 
your looking for. 

However, I would think you could 
find a whole stop watch for the 
$10.00 your willing to spend on the 
display. I got mine for free for filling 
out a survey at an auto race. 

Tom Tillander 
Bay Village, OH 

ANSWER TO #49820 · APR. 1998 
Motorola has several StarTac 

cellular phones on the market. Not all 
models have the vibrating ringer fea­
ture. 

Current models that have it are 
models 6500, 8500, and 8600. 

The models 6000 and 3000 do 
not offer the vibe feature in the inter­
est of cost. 

Early model 8000 phones (one 
of the first StarTacs to hit the mar­
ket, no longer available) were not sup­
posed to have this feature, but most 
actually did. 

To check yours, try pressing the 
FCN button and then the "8" key. 

Usually · this key has the word 
"vibe" printed on it under the number. 
If your phone supports the vibrator 

i~ indicator, belt clip, and redial. 
Cordset is sold separately. 

There is no mention of a battery, 
but other models have a speaker 
phone audig,boost aizp this may be an 
option, and the battery is to power the 
audio boost Unfortunatly there is no 
further description op their web site 
at this time. Is it possjble the connec­
tor you are wanting to connect the 
battery may be the connector for the 
cordset? · 

Ed Pruitt 
Keller, TX. 

ANSWERS TO #39816 ·MAR. 1998 
I do not know the battery type for 

your Butt Set [telephone linesmen 
phone}, but I can answer the rest of 
your questions. 

The battery voltage is probably 
around 45 volts and is used for ''talk 
battery." Depending on the model you 
have, it might be turned on and off 
with the MUTE switch. 

As an .. example, if you connect 
your butt set to a regular phone, both 
phones will act totally dead. But if you 
supply talk battery ~n you can use 
the two phones to talk. 

Linesmen use this when they are 
splicing cable so they can talk to each 
other. The MUTE s~~h might also 
just turn off. the microphone in your 
butt set. 

The G/S switch stands for 
Ground Start. Some phone circuits, 
such as payphones require a ground 
to "start" the circuit and give you dial 
tone. 

Randy Boettjer 
Oakview, CA 

feature, you will have just toggled the 
audible ringer off, and the vibrator on. 
Repeat the procedure to switch 
back. 

On some early StarTacs, this 
method does not work. 

In this case, you will have to find 
the feature in the feature 
menu/ ringer options section. 

Press the FCN button and then 
the Smart Button [located on the le~ 
side between the volume controls) to 
get into the feature menu. 

Press one of the volume control 
buttons until you get to the ringer 
options menu. Press STD to select. 
Press the volume key to scroll 
through the options - ring only, ring 
and vibrate, vibrate only, or silent. 
Press the Smart Button to store 
your selection. 

Larry Block 
Scarsdale, NY 

ANSWER TO #49818 ·APR. 1998 
I believe that BSR was bought 

out or otherwise taken over by 
a/ d/ s. 

Here is their contact informa­
tion: a/d/s, One Pro-gress Way, 
Wilmington, MA 01887. Ph: 978· 
658-5100, Fax: 978-658-8498. 

If you have Internet access, their 
web page is located at <http:/ / www 
.ads.adst.com/ >. If worse comes to 
worse, I have a BSR EQ-3000 I'm try­
ing to get rid of. I'm sure we could find 
a price fair to both of us. 

John Cosimano 
via Internet 



ANSWER TO #4989 - APR. 1998 
The ALPHA 'Serles of Amps is 

made by Arcam, . a Subsidary of 
Audiophiles Systems, Ltd. The con­
tact information is as follows: 
Audiophile Systems, Ltd.. 8709 
Castle Park Drive, Indianapolis, IN 
46256. Main Phone: 317-849-
5880, Hi-Fi Consumer Line: 1-888-
ARCAM-L TD, FAX: 317-841-4107. 
E-Mail: aslinfo@aslgroup.com 

They also have a Web site at: 
http/ /www.aslgroup.com/ 

By contacting the consumer line 
they should be able to direct you to 
the closest authorized repair center 
in your area. 

Wesley Miller 
Camp Hill, PA 

ANSWER TO #4983 - APR. 1998 
Detailed information on the & 

Video (also known as &VHS or Hi-8) 
can be found on the Internet at: 
http:/ /www.bbc.co.uk/ aberdeen/ e 
ng_info/ s-video_connector.shtml 

The connector is a four-pin mini­
DIN: 

Pinout, signal, and impedance 
are as follows: 

Pin Signal 
1 Ground [Luma) 
2 Ground (Chroma) 
3 Luminance 
4 Chrominance 

Signal level Impedance 

1 V including sync. 
0.3V burst 

75 ohms 
75 ohms 
Joe Grand 

ANSWER TO #49819 - APR. 1998 
The problem is that the op-amp 

you are using isn't designed to oper­
ate from a single-ended power supply 
like that used in a digital logic circuit. 
This dual 7 41-type op-amp is 

designed to operate with a dual 
power supply [positive and negative 
outputs with respect to ground). 

A better choice [depending upon 
what you are using the op-amp to do) 
would be the LM358. It is designed 
to operate from a single-ended 3- to 
32-volt power supply. 

In this design, since you are 
interfacing with digital, this op-amp 
should work fine, in other designs use 
caution when using this op-amp as a 
voltage follower, it doesn't perform 
well with supply voltages close in 
magnitude to the maximum output 
voltage. 

Vinny Worley 
Fenelton, PA 

ANSWER TO #49812 - APR. 1998 
No, shielding the speaker cabi­

net will not reduce the noise you are 
hearing in the speakers. 

The speakers are simply the load 
for the circuit. They shouldn't be able 
to introduce noise into your amplifier 
circuit if the amplifier is designed and 
built correctly. 

The noise you hear is being 
induced somewhere in the amplifier 
circuit. What kind of enclosure do 

CONVERTERS: ................................. 20 
Regal CR-83 (RAN) ............................ .45 
Panasonic TZPC-17 5 (RAN) ............... 7 5 
Centurion CF-3000 (NEW) .................. 65 
Regal CR-83 Volume (RAN) ................ 69 

Call for FREE catalog. 
405-631-5153 

REMOTE CONTROL 
HAND UNITS: ............................. 20 
Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta: 075/175/475 ... .4.95 
8600: On screen display ............... 7 .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 

55 
59 

50 
4.50 
4.50 
7.00 
4.50 
7.00 
4.50 
6.50 
7.00 

100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 
6.25 
6.50 

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. 

Specia.lizing in large quantities. 

HOURS: Monday thru Friday 9 am to 5 pm Central Time. 
Call for FREE catalog• E-Mail: WSE405@AOLCOM 

Write In 50 on Reader Service Card. 

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

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

: I I • • 
9am-5pm M-S · Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALLTODAYI 
NO NV SALES 
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REFILL INKS FOR INKJET PRINTERS 
Refill your o ld cartridge and save. All refill kits come with instruct ions and 
needed materials for refi ll ing inkjet cartridges. Success guaranteed. 
Auailable 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 
#BJl-481 & BJI-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 

~------~ BJC-4000 and Apple Stylewriter 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-4000fBJC70 and 
Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or15 refills each color for BCl-11 
$24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. CANON BJC-
800/820/880 3-bottle tri-color kit (Cart #BJl-643CMY) $24.00. EPSON STYLUS COLOR PRINTER 
- (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each color $24.00. 
EPSON STYLUS COLOR II - (S020047) Triple Black $19.00 (5020049). Tri-color (2 refills each color) 
$24.00. EPSON STYLUS COLOR 400, 500, & 600 (5020093) Triple black (7 refills total) $19.00; 
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STY­
LUS COLOR 400, 600, 800, 1520 Tri-color (5020089) 3 refills each color $24.00. EPSON STY­
LUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET 500/550/560 (51608A, 
51633A, 51626A) Black single refills $8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. 
HP DESKJET 500C/550C/560C. Tri-color kit (5 refills each color) $24.00. HP DESKJET 1200C, 
DESIGNJET 650 (Cart #HP 51640B) Black Three pack (3 refills) $19.00. HP DESKJET 
1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M,Y). Tri-color kit (one refill each color) 
$24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 
51645A) Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color) 
$24.00. HP PAINT JET and PAINT JET XL (51606A) Black 3-bottle kit $19.00. HP PAINT JET and 
PAINT JET XL (51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3-
refill kit $19.00. HP PAINT JET XL300 Tri-color kit (1 refill each color) HP 51639C,M,Y $24.00. HP 
THINKJET, QUIET JET, KODAK DICONIX 150 (51604A or 92261A) black 5 refills $9.00. 
IBM/lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. IBM/Lexmark ExecJet IIC, 
WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP AND ALL SYSTEM - Permits 
refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) cartridges with­
out making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and direc­
tions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black 
only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A. 

fit'Z-~ HARD-TO-GET PRINTER RIBBONS 
Gorilla Banana, Commodore 1525 $8,00; Adam Coleco $12,00; Tl-850/ 855 $6.00; Centronics 700 Zip Pack. 
$5.00; C. Itch Prowriter Jr., Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; 
MPS 803 $5.00; Decwriter LA30/ 36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star SJ144 color 3·pack $29.00. 

ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 

Ouer 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 
ii http://www.extremeplay.com/occomp/orr.htm 
l====:J 

Write In 53 on Reader Service Card. 

you have the circuit in? Use a metal 
box, and connect it to the ground of 
the input, also connecting this box to 
earth ground is a good idea. The 
metal box functions as a shield for 
the circuit. 

food wrap between layers. Unwind 
the old one, counting the turns and 
noting the position of the tap, if any. 
Put coil dope on each layer. 

To loosen a slug, try soaking in 

ANSWER TO #4988 -APR. 1998 

WE BUY & SELi.i 

a andfls Ii so YEARS IN BUSINESS II 
SALES COMP1

ANY 2176 E. Colorado Blvd. 
I\ Pasadena, CA 91107 

FAX: (626) 796-4875 

CALL OR WRffE FOR OUR FREE 128 PAGE CATALOG FILLED WffH GOOD/ES-ELECTRICAL, OPTICAL, 
MECHANICAL, AND MUCH MORE! ALSO, PLEASE V/Sff OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 
Take advantage of our special purchase of TEST EQUIPMENT 

ELECTRONIC COUNTER 
HEWLETI PACKARD, 
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 

r~~f.~~~~~O:A. ~< :".: ~ ~ 
Frequency range 
5 Hz to 80 MHz. Period 
measurement 5 Hz to 1 MHz 
totalizing. Accumulates up to 999999 counts wtth overflow 
indicator. Input impedance 1 meg ohm less than 30 pF 
input capacttance. Display is a 6 digit LED readout. Time 
base 10.00 MHz. Has auto ranging in both period and fre­
quency functions. Input sensitivity 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 lilt stand. Dimensions: 8-1/2" wide x 12" deep (including 
handle) x 2-1/2" high. 
Slock #TE9800 $95.00 

MILLIOHMETER 
HEWLETT PACKARD, 
Model 4328A. Designed to 
measure very low resistances. 
Measurement range 1 m ohm 
to 100 ohms. Resolution 20 
u ohms. Analog meter readout. 
Ideal for measuring contact resis-
tance of switches 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 

~~li~~~G ~·-.... ""' 
FLUKE, Model 8600A. ~ •• ~-::. 
LED readout. 4-1/2 digit . 
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 lilt 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 
MULTIMETER e--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-ZOO UA to 2000 mA. Oto 2000 
K ohms. Portable untt wtth carrying handle which also can 
be used as a lilt stand. Input impedance 1 O meg ohms. 
Max. input voltage 1200 VDC or rms. Accuracy DC volts 
0.1 % of input + 1 digtt. AC volts 0.5% of input +2 digtts 45 
Hz to 10 KHz. Input power 115 VAC 50to 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 DIRECTLY 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 54 on Reader Service Card. 

benzine/ naptha paint thinner. If you 
have to go to alcohol or lacquer thin­
ner, the coil form could be damaged. 

Note - a scope probe will totally 
detune a tuned circuit. Make an EF 

probe and put it on the tap, not on 
the high side. Don't connect a tuned 
circuit to a signal gnerator without 
an isolating resonator, it can upset 
the signal generator. 

Also, be sure that you are using 
shielded cables to connect the ampli­
fier to its signal source. 

Vinny Worley 
Fenelton, PA 

Wh;i.le working on a frequency counter project, I tried 
severafinput circuits such as a transistor amplifier, a high­
speed comparator IC, and Schmitt Trigger inverters, but I 
found tl;lat the frequency count would often cnaf'!Q~c.JNhe~ 
• the input was reduced to a low level. . · ····· .,, ... ·· · · 

After the signal is amplified, it is fed into Schmitt 
Trigger inverters for squaring. 

Although the circuit is relatively simple. it does require 
a split power supply of +5 and -5 volts. Please note that the 
power conn13ctian to pin 5 of the 733 is -5 V()~;,.(iAQ not 
ground or common as shown by the triangle symbol. .. 

ANSWER TO #49811 • APR. 1998 
Based on experience, my advice 

is unless you are an expert and have 
a good signal generator, scope, and 
frequency counter, don't mess with 
the tuned circuits. 

Barring immersion or mildew, if 
it worked at one time, it is unlikely 
that the coils have changed with 
time. It is more likely that one or 
more coils in the front end may be 
burned out from nearby lightning, or 
the TRF tube may be bad. 

Inspect the coils carefully for 
signs of damage. Check continuity 
and go over all soldered connections 
in case of a bad joint. 

If yciu have to rewind a coil, a new 
one can be layer-wound with plastic 
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The one circuit that I did find to work satisfactorily uses 
a high-impedance source follower input coupled to a 733 
video amplifie.r IC with a gain of 100 set by connecting pin 
3 to pin 12. 

+sv 
Dl 00 ... 

IN Cl ~ 

~I----~-+~ 
lK . 1 

GND 

~ 

Resistor R1 and diodes 01and02 may be eliminated 
if the input l,evel will not exceed five-volts p-p. 

Tom Fattaruso 
El Cerrito, CA 

+sv 

733 

- v 



ANSWERS T0#49813 -APf~&f998 
I'm not quite sure what 'your application is. but 12-volt remote control 

units are readily available! Check page 47 ofthe April '98 Nuts & Volts for an 
advertisement for Visitect, Inc. (510) 651-1425. They have .miniature 
transm1tters and receivers. 

~!~. most automotive alarm compar;J,J~s offer some sort "keyless 
entry"·unit that can be easily adapted to be$used as a remote h. They 
typically cost between,'.$20.00 to $50.00 !$. 

If you can't find o~~,.at Yo!Jr local auto aqpessory shop, send me an &Mail 
at tcdwireles@aol.com. . · · · 

Another thing that comes to mind is a garage door control transmitter 
receiver. They a~ typically powered by;;12-volt ''wall transformers. 

.·... lafTY Block 
Scarsdale, NY 

''ANSWERS T01#49813 -APR 19991.i'.r.• · "' 
Home Automation Systems sells a radio-controlled switch with two out­

puts. Its part number is HAS..73"(§'. It comes with a two-button keychain 
remote < i\1''5'f 

Th~y also have a more advan~~d unit with a fo~l'button remote. 
Its receive,f has six outputs. any four of which ~n be triggered by aryy of 

the four buttons on the remote, and you can use rrjt.iltlple remotes. ·· 
It has programmable output timing and behaviof', selectable for each out­

put. The part number is HAS..7446. 
Both units run on 12 v .. , and have security-code rotation to prevent 

cloning of the remote. No owever, that the receiver outputs can only 
switch 200 milliamps. If yo ed to drive gigh<:urrent loads, yoy'll want to 
add some automotive relay . :ttJ8,+. . ·zi< 

HCJme Automation Systems can be reaehed at 1-800-762-7846. If you 
have web access, the following URL has photos of both units alongwith a link 
to therr online ordering system: http:/ /\NWW.smarthome.com/~~46.html 

Oean{A. Cuadra 

ANSWERS TO #490ff: APR. 1998 

Santa Monica. CA 

A current sale flyer from JC Whitney lists a $29.99 automotive remote 
keyless system consisting of two very small two-channel ~ychain transmit-
ters and one 12-volt receiver module. · · 

While this system is designed to repair/ replace an eJSi~ting remote elec­
tric door and .... J1runk lock system, YO"{;~hould be able to easily adapt it tof~.QY 
other remote-controlled switching application. The catalog number for this 
item is 38E82164Y. You can reach JC Whitney at 312-431-6102 or.:On 
the web at www.jcwhitneyusa.com;/ffi,!, 

John McMicbQel 
Laramie, WY 

ANSWERS TO #49813 -APR. 1998 'fefJz; 
Jameco Electronics has just what you're looking for. Their "Infrared and 

RF Code Lock .. Transmitters .. ~pd Receivers" kit requires 12V and .,;ransmits 
using either RF or IR: · 

PartNo. 
117647 
117647 
117655 
1B4543 
134551 

Oesgrippon " 
two-channel translJ.litter(RFJ 
two-channel transt;[litter (RF) 
. one-channel rece~~r [RF} 
one-channel transr'Pitter flR) 
onEH:hannel receiver [IR] 

Price 
$15.95 
$15.95 
$29.95 
t i'fv:s5 
$34.95 

Jameco can be'Y'.~ached at: Jameco Electronic Components, 1355 
Shoreway Road, Belmont. CA 94002-4100. 1-800-831-4242 [voice]. 650-
:Ji92-8097 [voice]. 650-592-2503 (fax). 

Beware of harmonics. With an 
inexpensive signal generator, a tuned 
circuit will show several resonant fre­
quencies. Actually they are all the 

ANSWERS TO #49816 -APR. 1998 
A software package that will cal­

culate many electronic equations. 
including air core inductanc,~ given 
the length, radius, and wire g~pge [or 
windings per inch) is ELCAO:c,'1{ 

Thf3 program is suppti~d on a 
3.5-inch 1.44 MB diskette for the 
IBM PC using Windows 3.1 or 95. 

It sells for $14.95 postpaid USA 
from F:N.C. Corp .. 350 Adam Drive. 
South Elgin, IL 60177. Phone: 
[847]685-1210. 

1i~d Blechman 
West Hills, CA 

/JtANSWERS TO #49816 ·APR. 1998'• 
There is a pr_ogram called 

Joe Grand 

same frequency, that of the tuned cir­
cuit itself. 

Ralph Condet 
Dearborn, Ml 

Inductor C?;~~ign Calculator. written 
in Basic by;z;David E. Powell. It was 
published in the Nov. '88 issue of 
Radio-Electronics magazine. 

It will take several variables such 
as coil diameter. coil length. wire 
gau~e. and number of turns to calcu­
late~@inductance. Also, for a given 
indu~nce. coil diameter, coil length. 
and '.Wire gauge, the. numbflr of turns 
reqljired wilt be calculated:· 

CThis program is available from 
the Electronics Now Magazine FTP 
site ·on the Internet ftp://ftp.gerns­
back.com/ pub/EN/ under the file 
name of COILS.BAS 

Kevin Goodwin 
Oceanside, CA 

Scott Edwards Electronics 

. Graphics 
LCD Module 
with Serial 

Interface 3.66" by 
2.76" 

The new G12864 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 G12864 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 15mA (typical, backlight off) to lOOmA (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: 520459-0623 •e-mail: info@seetron.com 

Internet: www.seetron.com 

Write In 122 on Reader Service Card. 

C1l1kr1ti11 ••r 14tk Y11r Of S1rYl<1 II 

MOTION DETECTOR KIT 
. ~end portable. Adds 

sdetyto pir nanea offioe. 
Lean the baocs of motion 
detec:lor technology. Uses a 
wodectric infrared sensa. 
Simple end fun to build. 
Bat..-y opercted. Complete 

v.ith di parts, PC board, cmo, sdi<mctic, 
end extensi"' !reining mcnual. 

SS5()( D.lecla Ki t 19.99 18.9917.09 

RS-232 MINI TESTER 

Used lo manila the 7 
most C01T111only used 
data lines to see if 
<qiiprnent has failed 
7 Iv.a oola LfDs 
died< skrus of ID. RD. 
RTS. as. DSR. CD & 
DTR. 

MT100 9.99 9.49 8.54 

1 1 PIECE COMPUTER TOOL KIT 

• 

llpiecekit. 3/16" & 1/4" 
nutd-i-.3prong retrieooer, 
T-..zer, 3/16", 1/4". #1 & 
#2 phillips reooersdile saew 

Q-i....,., T-10 & T-15 ,......,.sdile sa-O-i....,. 
14-16 pin IC ins..-t..-, ICedrador, 1/8" flct 
sa-O-i....,., #0 phiHips saev.d-i....,., Blade. 
..;n )I zippered G:ze 

TKl 100 Tool.Kit 17.99 17.09 15.38 

DIGITAL MULTIMETER 

• 3 1/2 agit LCD 
• Low bcttory asplay 
•Rooting decimd point 
• FrecJ.Jency cx:unter 
• K. & DC am. I 600V) 
• Trcrisista tester 
• Resislence test 
•Lowohm oont. beepeo­
•Recessed input jades 

redJoes shade. hazad · 
•0- raige inaootor IOI. & .Q.J 
•Diode test fun don dlo""' testing of 
semiCDnd.tda junctions 
• Capacilcllce lest sockets 
•3.5" Wx7.5" Lx 1.4" D 

Ml700 49.99 41.49 42.74 

D·SUBMINIATURE • SOLDER CUP 
• Sled shell 

- •1 anpoontadam. 

• l OmegClres. 

CXXJB9P 9 Pin Plug . 29 .28 . 26 
CXXJB9S 9 Pin Sod<'" .37 .35 .32 
CXXJB15P 15PinPlug .39 .:>7 .33 
CXXJB15S15Pin Sod<'" .45 .43 .39 
cx:al15PHDIHid> O...olyf .59 .56 .50 
CaJB25P 25 P1n Plug .45 .43 .39 
ca:JB25S25P·n Sod<e1 .55 .52 .47 
ca:JB37P 37 Pon Plug .79 .7 5 68 
C00037S37 Pin Sodte< .89 .85 .77 
Ca:>B.5a> 50 Pin Plug 1.19 1. 13 1 02 
ax:.650550 Pin Sod<'" J . 29 1.23 1. 11 

LEAF SWITCH 

• 4anp 

T • N.O. 

561059 .29 .28 .25 

What Do We Hove ? 
• I.e's • CapocitoB 
• Ckcilloton • CannedoB 
• Crystak • Trimpots 
• Diodes • Kds 
• Tools • Visas 
• laserDiocles • LED's 
• Vis11 • TrtllSistOB 
• lasist0r5 • And morel 

GADGElEER S GOLDINE 

This e>cci~ng oolleo­
tion of electronic 
proj eels features 
experiments rang­
ing fran magnetic 
levitation and 

las..-s to hgrtech surveillaice 
end agitd oommunicctions. 

• By Ga-don McComb 

TB3360 21.99 20.89 18.80 

---------------------------------• Oder Line - (800) 824-3432 • lnternaliond - (412) 495-1230 • Fax Oders - (412) 495-7882 
• Techni<ll Support - (412) 495-1231 • No Minimum Oder -(Oders under $20 subject to$ 5 diarge) 
• UPS 3 day. Blue, Red. & Fed. Ex. Shipping Awild:ile (C.all for diarges) • PA Res. Add 7 % Sdes Tax 
• Open Mon-Fri 9:00 AM - 5:00 PM (EST) • Corporate Accounts I Quantity Discounts Available 
• We accept M/C, VISA with no surcharge• Call For FREE Catalog ($2.00 Outside U.S.) 

• We Cary A Complete Line Of Electronic Components• Emcil - unielect@ aol.oom 

lWmm Bectrns 
FREE SH IPPINGI I 1142 Slate Route 18 

on pre-paid orders Aliqiippa, PA 15001 
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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 402-734-4243 • www.dynamictec . com 

Stargate Elite 
• Slim Line Remote 
• 550MHz 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 

Stargate Elite Plus 
• Volume Control 
• AudioMdeo Out 
• Slim Line Remote 
• 550 MHz I 83 Channel 
• Parental Control 
• Unlimited Favorite Channel 
• HRC I Standard Switchable 
• Auto Fine Tune 
• Manual Tune Override 
• 1 Year Warranty 

AS 
LOW 

AS 

559.95 

Infinity 3000 SHARP's™ New Premium Dynamic Tuner 
• SHARP 125 Channel Tuner No Other Cable Box Gives a Sharper Picture 

Stargate Infinity 3000A 
• Advanced Addressable Base Band D~oder 

• Dynamic Memory Recall 
• Parental Control 

• Upgradeable Micro Decoder Card -G~ 
• 125 Channel I 800 MHz ~ V 
• Volume Control 

• Last Channel Recall 
• Unlimited Favorite Channels 
• Slim Line Remote 
• Automatic Fine Tune 
• Micro Card Slot 

• AudioMdeo Outputs 
• Sleep Trmer 
• Automatic Low Signal Enhancer 
• Dynamic Memory Recall 
• Parental Control 

• Volume Control 
• Audio Mdeo Outputs 

• Last Channel Recall AS 
LOW 

• Unlimited Favorite Channels AS 
• Sleep Trmer 
• Automatic Low Signal Enhancer AS LOW AS iffjmi • Slim Line Remote iit&Jmi 

• Automatic Fine Tune - • ••• • .,. 

The Ultimate Navigator Series 
• Advanced Baseband Replacement 

Starting at 5219.00 

• 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 
i§i, :§ 

All Movies 
Action/Adventure 
Comedy 

-
····-····· 

*StarSight Electronic Program Guide 
Exclusive to the Navigator Series 

Fantasy/Science Fiction 

Horror 

Historical/Biographical . 
Closed Captioned 

- ················ 
·cBL• 

• One Touch Recording 
• Eliminates Complicated VCR Programming 
• Current, Future or Series Recording 
• Categorizes All Programming 

8:12P 

• 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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ot\d: RS-232 Network Control Methods and Applications 

thought the title might grab your attention. 
And I bet you want to know what "Naked 
Data" is all about ... right? Well, as much 
as I hate to disappoint my ioyal readers, 
nobody's getting naked for this article. 
(Hey, take it up with the N& V editors ... I 

did my best, something about "must be elec­
tronically-related."} 

I FIGURE 1 
I 

lJl 
lJl 
lJl Anyway, this month I wanted to share a 

few cheap ways of transmitting data to multiple 
remote devices, that is, naked data. I will 
explore two methods of transmission: Infrared 
(IA) and Radio Frequency (RF). Here's the 
catch . . . he data rate is slow, but it's cheap 
(very cheap). Perfect for computer or remote 
control applications of all types. 

.001µF 
+/-5% 

So, if you ever wanted to make anything 
remote-controlled, here's how to do it. So stay 
tuned, your computer-controlled world is just 
about to become a whole lot more exciting. 

Data Rates 

For both methods described in this article, 
data communication will be limited 10 1200 

32. 7 KHz Infrared Receiver 
Jameco Part #106382 

FIGURE 2 

Infrared Received 
RS-232 Data Output 
1200 Baud Max 

RS-232 Data Input 5.1 K 
to be Transmitted t--..1\/\/\r--4>--+---+£ 

1200 Baud Max 

bit = 1 O]). Plenty fast for controlling 
a few remote relay drivers, a cou­
ple of LCD displays, and anything 
else you may want. Using this 
system, up to 16 different devices 
can be remotely-controlled in any . 
combination. 

Background 

Those of you who have been 
reading my articles know I'm bent 
on controlling the world from my 
PC. And, with that in mind, you can 
expect this article to fit seamlessly 
with previous articles. For those of 
you who haven't been following 
along, here's how to get up to 

baud. But don't worry, we're not trying to trans­
mit a file, just send a few simple commands to 
control a few remote devices. And, by the way, 
1200 baud is equal to 120 characters per sec­
ond ( 1200+ 1 O [ 1 start bit + 8 data bits + 1 stop 

speed: Read the Dec. '97 issue "RS-
232 Relays," the March '98 issue "Opening 
Windows to the World," and the April '98 issue 
"Character LCD Networkability." These arti­
cles highlight the specifics of each device of 
interest, letting us focus in on naked data (also 

.01µF 
I -331+22% 

+12 -=-

Infrared LEDs 

Ming RF Transmitter 
Digi-Key Part# TX-99V3-ND 

RS-232 Data Input 
to be Transmitted ,___~ 
1200 Baud Max -=-

@Tune (ships pretuned) 

FIGURE 3 

known by the layman as wireless communica­
tipns). 

What to Expect 

The purpose of this article is to teach you 
how to transmit RS-232 data using common 
off-the-shelf wireless communications prod­
ucts. What this means to you is that you will 
NOT be able to control your VCR (or your 
favorite RIC car) with the transmitters. But, you 
will learn enough in this article to build your 
own transmitters and receivers. And, if you 
were so inclined, you could add your custom 

The Computer Controlled World 
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receiver into your existing VCR to control it. 
But the important thing to keep in mind is that 
RS-232 data is being transmitted. Numerically 
speaking, a number Jrom O to 255 gets trans­
mitted and decoded using your choice of 
transmitters and receivers. 

Controlling Your 
TV and VCR · 

I know somebody is 
going to call me with this 
question, so in a desperate 
attempt to defray the num­
ber of unnecessary phone 
calls, here's my prerecorded 
answer. I do not yet know of 
a simple, inexpensive way to 
control your TV or VCR from 
a computer using RS-232 
communications or any 
other means, nor do I have 
any special leads on any­
body who does. 

But I promise to write an 

~tenna 

article on this topic as soon as I have 
done my homework on this. Please con­
tact me if you have such information. I 
would be very interested to know what's 
available, and perhaps write a Windows 
95 application for a ·· new piece of hard-
ware. 

Reliability 

RF noise and sunlight 
can hinder reliability in both 
methods of wireless RS-
232 communication. 
Fortunately, when digital is 
married with analog, relia­
bility is less of a problem. I'll 
show you how to packetize 
your RS-232 transmissions 
and add simple software 
noise rejection to your con­
trol application. 

Trust me, once you 
actually see this thing work, 
you will be stunned at its 
reliability, simplicity, versatil­
ity, and low cost. But, just for 
the record, I would never 
advocate its use in ANY 
form of life-saving device, 
so please use good judge­
ment in your application. 

The Parts 

Less than $80.00 in 
parts will cover both pro­
jects (infrared and RF). All 
parts are easily obtained 
from Digi-Key, Jameco, or 
myself. Bluntly speaking, 
infrared is cheaper than RF. 

So, if line-of-site works, 
infrared will definitely do 
the trick (up to about 35 
feet) . But if your application 
involves transmitting com­
mands to different rooms in 
your house, RF is the only 
way to go (and my personal 
preference). 

+5 

120~ 
BAUD 

9600 

Diagram Organization 

The first four diagrams in this article illus­
trate two generic transmitters and two generic 
receivers (IA and RF, respectively). Use the 

Ming RF Receiver 

appropriate transmitter td speak to the corre­
sponding receiver. There are several different 
devices that can be connected to these trans­
mitters and receivers depending on what you 
want to do in your application. 

For instance, if you want to 
send simple RS-232 commands 

Q Digi-Key Part# RE-99V3-ND from one computer to another, 
you would connect the RS-232 
port of the computer to one of 
the transmitters. The receiving 
computer would then connect to 
the appropriate receiver. 

Tune (ships pretuned) 

4.7K' 

2N2222 

2N2222 

You may want to build a 
handheld remote control for 
sending data to your computer. If 
so, you can connect the keypad 
chip to an RF receiver, or use its 
built-in infrared modulator for IA 

RF Received 
'-----------1 RS-232 Data Output 

communications. Or, you may 
not want to involve any comput­
ers in your application. If so, you FIGURE 4 1200 Baud Max 

RS-232 Data Output 

can use the keypad chip for data 
transmission to your choice of 

receivers. 

RS-232 Ground 

The point being, these devices are modu­
lar and the chips were designed to maintain 
compatibility regardless of your application. 
You can choose a transmitter, a receiver, a 
transmitting source, and a receiving source to 
perfectly match your application. 

Pin 1 Pin 13 r--+--------------.. 0 0000 000000 
000000000000 
Solder Side, DB-25 Female 

f-l~ 
01 tij 

()~ 
.......] 

1-rj 
f-l 
~ 
tJ 

RS-232 Data Output 
Connect to Computer 
or RF Transmitter 

+5 

CHARACTER SE.:r ASCII 16 to 31 

ASCII 0 to 15 

0 
:;o ..... 
C/l 
I» 
.i:. 

x 3: 
.i:. ~ 

N 
0 
CD 
~ 
I» 

~-
0 
:;o 
CD 
C/l 
0 
:J 
I» 
0 
~ 

FIGURE 6 

Reality Check 

Tom (a close friend of 
mine) and I hooked up a RF 
transmitter to his computer. 
We connected the RF receiv­
er to an RS-232 networkable 
character LCD display con­
troller (like the one found in 
last month's "Character LCD 
Networkability" article). 

We put the computer in 
a continuous loop, sending 
commands to reboot the 
display and send a couple 
of lines of text. We managed 
a reliable 300 feet of com­
munications through walls 
using a full-wave antenna. 
We then went to his back 
yard to see what kind of dis­
tance was available to us 
without the obstructions of 
his house. Occasionally, we 
achieved up to about 400 
feet if the antenna was posi­
tioned just right (and you 
hold your arm to the north 
while putting your foot on a 
dead tree). 

The cool thing is, we 
could have just as easily 
transmitted text to 16 differ­
ent character LCD modules 
of various display sizes to 
various locations (which 
makes a nice local area 
message paging system). 
But the point is, the ability to 
network these devices adds 
a tremendous amount of 
flexibility to any communica­
tions application. It has 

been my experience that 
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hardware and software should maintain mod­
ularity. This universal approach to communica­
tions allows uninhibited room for future growth 
of both software and hardware. And, since the 

and .01µF capacitors. The oscillator is RS-232 
gated using a common 2N2222 transistor. 
When RS-232 pulses activate the base of the 
gating transistor, the modulated signal is per-

mitted to travel to the base of the second 
2N2222 transistor used to drive two LEDs. 

You will notice the LEDs are driven at 
RS-232 Data Input 12 volts using only a 910 one-watt resis-

RS-232 Ground tor. Because the driving signal is rnodµlat-
Pin 1 Pin.13 ed, the LEDs may be driven at high volt· 

~o-o ______ o_o_o_o_o_o""" ages without burning up. Driving the LEDs 

000000000000 
Solder Side, DB-25 Female 

transmitting and receiving devices support 
native RS-232 communications, each device 
is ready for direct interface to a computer, a 
transmitter, or a receiver. So, in terms of flexi­
bility, this is about as good as you're going to 
get. 

Common Communications 

IA and RF communications are both very 
popular in all types of commercial products. 
Some form of IA communications is found in just 
about everybody's home in the form of a TV, 
VCR, or stereo. RF, while mostly found in garage 
door openers and toy cars, is also perfectly suit­
ed for transmitting data. I have seen some real 
nice packet radio systems that offer long dis­
tances and reliable communications, but the 
problem is, they are often too expensive. 

As promised, both communications sys­
tems outlined in this article offer low-cost solu­
tions to wireless communications. The next 
few sections offer a quick look at what is 
required for using these various forms of wire­
less communications. I think you'll find the cir­
cuit diagrams very simple. 

Infrared Communications 

near their limit provides a safe, highly-effi­
cient signal effectively blanketing the 

, room with infrared. You may expect a high· 
ly reliable infrared data transmission up to 

35 feet away using this circuit. Note that the 
transmission will become more directional 
with distance so, at 35 feet, you'll probably 
have to aim directly at the receiver. This circuit 
should NOT be used with the keypad chip. The 
keypad has an integrated infrared modulator. 
Use only the infrared receiver (Figure 2) to 
demodulate the signal. 

The IA Receiver shown in Figure 2 con­
sists of little more than a 32.7 KHz infrared 

STROBE 

RS-232 Data Input 
Connect to Computer 
or IR/RF Receiver 

FIGURE 8 
I 

0 0 0 0 
0 0 0 0 
0 ~ Nii w 

demodulator and an inverter/buffer stage. All 
the difficult work is done within the demodula­
tor. Since the signal is inverted (normally high, 
active low), a 2N2222 is used to invert the sig­
nal to normally low, active high. The signal 
from most demodulators is typically very 
weak, so the 2N2222 also serves as a signal 
buffer. The demodulator is readily available 
from Jameco (1-800-831-4242) for $2.79 at 
the time of this writing. · 

RF Communications 

The RF Transmitter shown in Figure 3 is 
manufactured by Ming Microsystems and is 
readily available from Digi-Key (1-800-344-
4539). This tiny little transmitter requires very 
little standby current and ships pretuned and 
RS-232 ready as shown in the diagram. I have 
no idea how it works, other than to say that it 
probably employs some form of frequency 
shift keying (FSK) on the AM band. At the time 
of this writing, this transmitter sold for $10.00 
each in quantities of one from Digi-Key. 

The RF Receiver shown in Figure 4 is also 

+5 

i------...,._"0'4l)-~A3 

A2 

i----....--1-+-"U-4l.J-~A1 

t--..._.-t---t-+-"0'4D-~AO 

10Kx4 
The IA Transmitter shown in Figure 1 has 

a very simple principle of operation. The 555 
timer is configured into a 32. 7 KHz oscillator 
using a precision 21.5K resistor and the .001 

CR1 is a 4 MHz Ceramic Resonator. 

FIGURE 9 
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4 MHz 9600 

2 MHz 4800 

1 MHz 2400 

500 KHz 1200 0 0 0 0 
0 0 0 0 
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8-Bit Parallel 
Output 

0 0 0 0 
0 0 0 0 
~ 01 Q ~ 

N2 

N1 

NAME N3 N2 Nl 

0 0 0 0 

1 0 0 1 

2 0 1 0 

3 0 1 1 

4 1 0 0 

5 1 0 1 

6 1 1 0 

NONE 1 1 1 

1 - Install Jumper 
0 - Remove Jumper 

NONE: Direct Serial to Parallel 
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manufactured by Ming 
Microsystems. Again, I have 
no idea how this thing 
works, but the documenta­
tion makes it very easy to 
use. The LED (shown in the 
schematic) flashes when 
noise or incoming data is 
received. It also adds a mar­
ginal amount of noise immu­
nity to the transistor invert­
er/buffer stages. Note that 
reliability is significantly 
improved with these buffer 
stages, so wire it up exactly 
as shown. At the time of this 
writing, this transmitter sold 
for $11 .68 each in quantities 
of one from Digi-Key. And I 
might add that I highly rec­
ommend keeping a trans­
mitter and a receiver around 
just for experimentation. 
They offer a cheap form of 
entertainment and are pretty 
useful, too. 

Contrast Adjust 
+5 Logic Level Output can be used to 

Drive the Gate of a FET to Software 
Control an LED or EL Backlight. 

0 
0 

trj z 
Mn 
f-' t:J 
m, 
n LI 
Vln 
~ t:J 
~~ 

Component Side of an LCD 
Display Shown at Right. 0 CR1 is a 4 MHz Ceramic Resonator. 10Kx4 

Transmission Devices 

Figure 5 demonstrates the transmission of 
RS-232 data from a computer. To use, simply 
connect the RS-232 data output line of your 
computer to the infrared or RF transmitter data 
input line. Every character sent out the serial 
port gets transmitted using the method of your 
choosing. Remember: Don't set your baud 
rate for more than 1200 baud. Also, the ground 
of your selected transmitter must be shared 
with the RS-232 port of your computer. 

Figure 6 demonstrates a simple keypad 
remote control transmitter. Up to 16 keys may 
be attached to the NCO-KEYPAD chip ($15.00 
ea.). The keypad chip transmits ASCII charac­
ters 0 to 15 using the 16 keys, respectively. 
Installing a jumper at J2 configures the keypad 
chip for transmission of ASCII characters 16 to 
31 . Additional character sets may be specially­
ordered from NCO. 

The keypad chip has a built-in infrared 
modulator, eliminating the need for the circuit 
shown in Figure 1. The keypad chip also trans­
mits RS-232 at two user-selectable rates of 
1200 or 9600 baud using jumper J1. The 
infrared receiver shown in Figure 2 is required · 
to receive infrared signals generated by the 
keypad chip. Note that infrared data is always 
transmitted at 1200 baud regardless of J 1. 

Pin 18 of the keypad chip should be used 
to drive the RF transmitter circuit (and don't 
forget to set the RS-232 transmission speed to 
1200 baud on J1 of the keypad chip). When 
not in use, the keypad chip goes to sleep. 
Using three AA batteries, the keypad chip 
should last from two to six years, depending 
on how often it's used. 

Receiver Options 

Figure 7 illustrates the use of a computer 
as the receiver of RS-232 transmissions. To 
use, simply connect either the IR or RF receiv­
er data output line to the RS-232 data input 
line as shown. Again, the ground of the receiv­
er circuit must be shared with the RS-232 
ground. 

Figure 8 illustrates the use of the NCO-

110 ($10.00 ea.) as the receiver of transmitted 
data. The Dec. '97 article "RS-232 Relays" 
illustrates the functions of the NCD-110 in 
great detail. In summary, the NCD-11 O only 
responds to ASCII characters O to 15 when set 
to address 0. The binary equivalent of incom­
ing ASCII characters (0 to 15) are copied to 
the four output bits. When set to address 1, the 
NCD-11 O only responds to ASCII characters 
16-31. Up to 16 NCD-110 processors may be 
chained to a single serial port providing a total 
of 64 output bits. 

For the purposes of RF and IA communi­
cations, up to 16 NCD-110s may be connect­
ed to your choice of receivers for remote oper­
ation of multiple devices. The keypad chip may 
be used to speak to the NCD-11 O directly 
since it generates ASCII characters 0 to 15. 

In addition, the keypad chip can be con­
figured to send ASCII characters 16 to 31 by 
installing jumper J2 as shown in the keypad 
circuit. The NCD-11 O must be set to address 1 
by installing jumper AO on the NCD-11 O cir­
cuit. This effectively tells the NCD-110 to only 
listen to ASCII characters 16 to 31. 

Noi.se Immunity 

Both forms of remote communications 
employ their own analog methods of increas­
ing the reliability of data transfer. However, 
there are some instances where noise may 
generate undesirable transmissions, particu­
larly with RF. Because RS-232 data is being 
transmitted, most UARTS and microcon­
trollers are relatively immune to this incoming 
noise. This is due in large part because an 
actual RS-232 waveform is formatted in a very 
particular way. 

However, noise can sometimes fake out a 
start bit of an RS-232 signal increasing the 
probability of an inadvertent transmission of 
ASCII character 0. In some cases, the length 
of the noise carries into the first data bit, effec­
tively generating a false start bit and a false 
data bit. In this case, ASCII character 1 may 
be inadvertently transmitted. 

Rarely will you find false data above ASCII 

character 1. So if you plan on sending data to 
one or more NCD-11 O processors, setting it to 
device 1 makes it respond to ASCII characters 
16 to 31, well out of the range of potentially 
corrupt data. 

If this still isn't good enough, consider 
using a packetized data transmission to an 
NCD-101A processor ($10.00 ea.). The NCD-
101 A has two modes of operation. Most peo­
ple use it as a direct serial-to-parallel convert­
er, which does nothing for noise immunity in 
this application. However, a naming system 
can be employed permitting up to seven NCD-
101 As to share a single RS-232 serial port. 
This naming system has a very specific proto­
col, which significantly reduces the chances of 
receiving corrupt data. Figure 9 illustrates a 
typical example circuit for the NCD-101 A. 

So rather than relying on the integrity of a 
single byte, the NCD-101A relies on the 
integrity of four bytes. The first byte the NCD-
101 A expects to receive is a general-purpose 
"listen, I am about to speak" byte. The second 
byte contains data that indicates which NCD-
101 A is to respond to the data byte. The third 
byte consists of actual data, which is to be 
copied to the eight-bit output port of the NCD-
101 A. And the fourth and final data byte con­
cludes the four-byte transmission. All four 
bytes must be received in sequence for prop­
er operation. And its reliability with regard to 
remote communications lies in the simple idea 
that if the first two data bytes and the last data 
byte are all properly received, then the data 
byte must be accurate as well. 

I have never seen a remote transmission 
error to an NCD-101A processor. It either 
responds to a packet of data, or it doesn't 
respond at all. While the possibility of corrupt 
data does exist due to transmission error, it's 
highly unlikely on the order of 4.2 billion to 1. 

Figure 9 illustrates the use of the NCD-
101 A. The NCD-101A is configured for naming 
mode providing exceptional noise immunity 
via logical data transmissions. The table to the 
right of the schematic shows how to give the 
NCO~ 101 A different names. Note that the 
NCD-101 A is not compliant with the network 
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communications protocols of the NCD-11 O 
series interface processor. 

Figure 1 O illustrates the use of the NCD­
LCD for controlling up to 16 character LCD 
displays via remote communications. I would 
highly recommend the use of RF communica­
tions when speaking to this device due to the 
fact that seve~al bytes of data are required to 
fill the display, and that RF communications 
are immune to someone walking in front of the 
signal. 

Software 

Very little software is required for remote 
communication to multiple devices. In fact, all 
the driver software provided on my web site 
can be transmitted via wireless communica­
tions by simply dropping the baud rate down to 
1200 baud. The rest of the code can remain in 
tact with no additional modifications. 

If you are a Visual Basic programmer, you 
will find it possible to build a sophisticated 
graphical user interface with very little pro­
gramming. See the March '98 issue "Opening 
Windows to the World" for explicit details on 
using the serial port under Visual Basic 4 for 
Windows 95. I have to say from personal expe­
rience, that there is a rush of adrenaline when 
a button on a computer screen is clicked for 
the first time, taking control of your world from 
a user-definable GUI. 

For the minimalist programmer, you can 
download programming examples from my 
web site at http://members.aol.com/ncdcat. I 
will provide a few QBasic examples for you to 
follow that will show you the basics of RS-232 
communications. Note that this code is easily 
ported to Visual Basic or just about any other 
language that supports RS-232 communica­
tions. Also note that these programs assume 
you are using COM 2. Remember that these 
two methods of remote data transmission 
have a maximum throughput of 1200 baud. 

Example Data Transmission 

The program example in Listing 1 demon­
strates how to open your serial port and trans­
mit all 256 ASCII characters under QBasic. 

Example Data Reception 

The program example in Listing 2 waits for 
the reception of an ASCII character. This pro­
gram will appear to lock the computer until an 
ASCII character is received. The ASCII value 
of the received characters is displayed direct­
ly on the · screen. Keep in mind the difference 
between ASCII characters and ASCII values. 
An ASCII character consists of letters and 
symbols while an ASCII value is the corre­
sponding number for each of the symbols, 
ranging from O to 255. For example, the ASCII 
value of 65 is displayed on the screen as the , 
ASCII character "A." Similarly, the ASCII value 
of the ASCII character "B" is 66. 

'Open COM2 for RS-232 communications 
OPEN "com2:1200,N,8,1,CDO,CSO,DSO,OPO" FOR RANDOM AS #1 
·Count Through ALL 256 ASCII Characters 
FOR N = 0 to 255 

·Send Each ASCII Character 
PRINT #1, CHR$(N); 

NEXTN 
·Close the Serial Port 
CLOSE #1 

LISTING 1 

' Open COM2 for RS-232 communications 
OPEN "com2:1200,N,8, 1,CDO,CSO,DSO,OPO" FOR RANDOM AS #1 

·Setup Infinite Loop DO 
' Wait for an ASCII character to be received 
IN = ASC(INPUT$(1, 1 )) ] 
·Print Received Character 
PRINT IN LOOP 

·Close the Serial Port 
CLOSE #1 

LISTING 2 

·Open COM2 for RS-232 communications 
OPEN "com2:1200,N,8,1,CDO,CSO,DSO,OPO" FOR RANDOM AS #1 
'Count Through ALL 256 ASCII Characters 

FOR N = 0 to 255 

' Send Each ASCII Character 

NEXTN 

PRINT #1 , CHR$(0) ; : REM Send Initialization Byte 
PRINT #1, CHR$(80); : REM Send Command Byte 
PRINT #1 , CHR$(N); : REM Send Data Byte 
PRINT #1, CHR$(13) ; : REM Send Termination Byte 

·Close the Serial Port 
CLOSE #1 

LISTING 3 

Applications 

If you have two computers in your office, 
try running the transmission program on one 
computer and the reception program on the 
other. As data is counted on the transmitting 
computer, it will be sent and displayed on the 
receiving computer. You can hardwire the 
computers together by simply connecting the 
grounds of both computers, and connecting 
the data output of the transmitting computer to 
the data input of the receiving computer. 
Similarly, you can send commands to remote 
computers or other devices via wireless com-

munications as outlined in this article. 

on the screen and in binary on the outputs of 
the NCD-101A following this four-byte proto­
col. 

NCD-101A and KEYPAD 
Compatibility 

Because four transmissions are required 
for a single byte of data, this interface proces­
sor is not compatible with the transmissions 
generated by the keypad chip. The NCD-101A 
can be configured as a direct serial-to-parallel 
converter, which is capable of receiving char­
acters generated by the KEYPAD chip. 

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 mes­
sage. 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/. 

Software Control 
of the NCD-101A 

The NCD-101 a has a very partic­
ular protocol that consists of a four­
byte transmission. The example pro­
gram in Listing 3 counts from 0 to 255 

Next month, I would like to introduce you 
to RS-232 controlled video text overlay gener­
ators. So watch for an easy-to-build circuit and 
Visual Basic source code that lets you display 
text of multiple colors on a standard compos­
ite video display. And if you hadn't guessed, 
the video text overlay generator is fully RS-
232 networkable with all the other projects 
you've seen up to this point. NV 

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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ECLIPSE INFRARED 
REMOTE CONTROL 
Forty-seven buttons! build a re­
mote-controlled robot ... orsome­
thing. 
97V012 $4.95 each 

CORCOM EMI FILTER 
120/250V, 30A, 50-60Hz. Corcom model 
30K6. 
98P004 $9.95 each 

: MS.OOSS.O !,',, a ! The Concise Guide 
W • toMSDOS5.0 

By JoAnne Woodcock. Book, 
incl. 3.5" disk. 

• • "'.""'-:-: . 97C048 $4.95 each 

6.5536 MHz CRYSTAL 
Tone dialer/baud rate generator. HC18Usize. 
97P020 $1.00 each 

1000 FT RG59/U CABLE 
Copper braid, solid center conductor. 
98W003 $79.95 

20cc SYRINGES 
Glue applicators! Oil dispersers! Give liquid 
medications to your cat! Dozens 
92U051 ~ each 

COMPONENT LEAD 
BENDING JIG 
For leaded resistors, diodes, etc. 
These come in three sizes. Please 
specify size with part number when 
ordering. 
LB-12 - 1 /2 Watt $4.39 each 

' LB-14 -1/4 Watt $4.39 each 
LB-18- 1/8 Watt $4.39 each 

PLASTIC SPEEDY BOXES 
ABS black plastic with slotted walls to ac­
cept PCBs. Screws included. Will not crack 
or split when drilled or punched. 
PB114A-1"x3"x2" $2.20 
PB114B - 0.8" x 4.25" x 2.188" $2.50 
PB114C - 1.563" x 3.875" x 2.938" $3.00 
PB114D-2.313" x 5.875" x 3.938"$5.00 

ISOLATION 
TRANSFORMER 
120V to 150V, 60Hz, 
550VA max. High isola­
tion with Faraday shield 
and max leakage less than 30µA. From equip­
ment rated for medical use. Also has thermal 
cutout (87°C) in primary winding to prevent 
overheating in case of sustained overload. 
98N002 $24.95 each 

MAGNETIC 
CONTACTOR 
Two poles, 600 VAC@ 
30A contacts, 115 VAC 
coil. NEMA Size 1. GE 
P/N CR305K002. 
988004 $19.95 

UNIPOLAR 
LEAD SCREW STEPPER 
Has 2" long by 0.25" dia. lead screw. 12V DC 
(black wire is ground). Warner Electric SM-
024-003-RT. 
98M002 $1.95 each 

REMOVABLE HARD DRIVE 
Syquest S0555 44MB removable SCSI car­
tridge hard drive. (Removed during upgrade) 
97C024 $9.95 each 

RFl/EMI FINGER STOCK 
Two-foot long by 0.5" "copper• color alloy 
with adhesive backing. 
97Z006 $1.99 each 

MAGNET SENSOR 
When a magnet passes by this item a pulse . 
is given off that is useful for timing. Mounted 
within a hollow stud, 0.875" long with ·-28 
threads. Overall length is 2.625" incl. con­
nector. 
95Z016 

9VDC 1A WALL WART 

$2.00 each 

Input 120VAC, 60Hz, 16W. Class 2. Center 
negative coaxial connector. 
98V004 $4.95 each 

6 METER FSK RECEIVER 
Crystal controlled on 50.675 receive fre­
quency. Superhet with 10.7MHz IF. Three 
ICs and one transistor. Not a kit! New, with 
schematics and spec sheet for major com­
ponents. 
92A067 $9.95. each 

12/14.5VAC 
POWER 
TRANSFORMER 
110VACinput.12VAC 
or 14.5VACout@25A 
(tapped primary) . 
Specs included. 
98E005 

LCD DISPLAY 

$29.99 each 

1 Row, 8 characters, with backlit face 1-3/8" 
x 9/16". Standard 14-pin interface with pin out 
sheet. 
97L001 $7.95 each 

EPROM ERASER 
Erase up to 20 EPROMs in as little as 15 
minutes. Conductive foam pad prevents static 
buildup. UV lamp ·rated at 6,000 hours runs 
on 110 VAC for simple operation. Low pro­
file, durable plastic case for greater portabil­
ity. Dimensions: 12°L" X 4j" x 3"H. 
94Z021 $69.95 each 

AMPLIFIED SPEAKER PAIR 
These units have excellent audio for their 
small size (approx. 3" x 3" x 5") and are loud 
enough, too. A3.5mm stereo plug brings the 
audio in, and each speaker has its own 
volume control. They run on 6VDC (four "C" 
batteries) or an external 6VDC wall trans­
former. Cables included. 
94V007 $9.95/palr 

1 MB 30-PIN SIM Ms 
Three-chip type; matched sets. 
97C003 - 70nS 4/$14.95 

RIGHT ANGLE PRINTER CABLE 
Six foot cable with DB-25M to 36-pin 
Centronics right-angle connector. 
PC-6R · $4.95 each 

14-DAY 
PROGRAM­
MABLE 
TIMER 
Originally used to 
control a satellite 
receiver through 
its IR port. Time on/off for eight distinct 
events. Modify itfor your needs or dismantle 
it for its parts. Programmable with a 2732 
EPROM in a removable "personality• 
module.the unit may be modified to control 
any IR device through its IR port. Contains 
zao CPU, clock display and associated parts. 
Operates from 9VDC 500 mA wall trans­
former which is included. 
92V014 $9.95 ~ach 

~ LTRONICS 
2300-D Zanker Road - San Jose, CA95131-1114 

World Wide Web: ht!Q://www.alltronics.com 
(408) 943-9773 - Fax (408) 943-9776 
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BOOM MIKE 
Electretcondensertype. 
This versatile micro­
phone may be wired for 
handy-talkie , sound 
card, telephone, base 
station, aircraft radio, CB 
radio, motorcycle inter­
com, etc. An earphone 
or miniature speaker 
may be installed in either or both muffs. The 
microphone unit can be easily removed and 
installed on another headset or helmet. 
92A001 $4.95 each 

SPLITTER/ 
COMBINER 
Mini Circuits Labs. 
#ZSC2-1W-1. 1-650 
MHz "BNC" connectors. 
92J052 $29.95 each 

FLASHING LED KIT I 

Three extra-bright LEDs flash in unison on 
this 9V battery powered board. Use as safety 
warning for auto or bicycle, party gimmick, 
sea buoy, etc. Kits may be used in series to 
form an array. 
95K001 Kit of Parts $3.95 

~'I' 1'·11111 r I 'Tll°1 
SMALL GLASS PLANO-CONVEX 
LENS 
8mm diameter, f=25mm, 3mm thick. Shown 
actual size. 
96L006 $1.95 each 

ULTRA BRIGHT LED! 
T1-3/4 yellow, 2000 MCD. 
SE5034H 

ALUMINUM CABINET 
WITH SIDE HANDLES 

69¢ each 

Front panel attached to slide-out shelf. 
Excellent condition. Contains PC board, 
panel, parts and ho~pital grade power cord. 
Dimensions 5.5"H x 13.5"W x 10.5"D. 
98U002 $14;95 each 

MAGIC LIGHT -

LONGWAVE ULTRAVIOLET LAMP 
This pocket-sized longwave ultraviolet light 
may be used for detecting invisible inks, 
minerals in rocks, etc. It's the size of a 
pocket pager and even has a belt clip to keep 
it handy. Runs on two "AA" batteries (not 
included). 3.25"W x 1. 75"H x 1 "D. 
95L007 $7.95 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 

•

f r·1 ·---~ 
! l . ''-1 

Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 
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ed Griebling won the first annual 
Northwest Regional of the Trinity 
College Fire-Fighting Home 
Robot Contest, held March 28, 
1998 at Renton Technical 
College in Renton, WA. Because 

~-----~ of the short notice, only Ted and 
Gary Teachout had running robots, though several 
other teams demonstrated machines that were 
almost ready for prime-time. Still, it was a hard­
fought contest, and everyone involved deserves 
credit for their hard work and 
ingenuity. Congratulations to all! 

Writing for a magazine 
always has a time-warp effect to 
it. I have to turn in copy so far in 
advance that the national event, 
to take place April 19, 1998 at 
Trinity College in Hartford, CT, 
will be over by the time you read 
this. I, of course, don't know 
what happened, but if Ted and 
Gary enter the national contest, 
I trust they will do well. 

But getting to the Northwest 
Regional, run by the Seattle 
Robotics Society (SRS) , 
required some serious robo-skill 
on the part of all the entrants. 
Though the contest has been 
held at Trinity College for the 
previous four years, only one 
person I know of in the Puget 
~ound area had ever built a 
robot that actually competed. 
So nearly everyone in the SRS 
was starting cold on a very chal­
lenging event. 

I began on my own design a 
few months ago but, given my 
limited attention span and busy 
schedule, did not complete my 
machine. Recent columns have 
described some of the problems 
involved in making the small 
progress I did make, but finish­
ing a real contender for this 
event means overcoming many 
more difficulties than I faced. I 
got my first glimpse at the differ­
ent robot designs when the SRS 
held a practice session during 
the March meeting. 

I've long wished l could ade­
quately convey what it's like to 
attend an SRS meeting. Phrases 
like "a robotics meeting" or "lots 
of interesting people" don't cut it. I just can't 
describe a classroom at Renton Technical College 
filled with over 60 robot builders and a dozen or so 
machines, plus the assorted test gear, laptops, 
cabling, frames, data books, and other hoohaw 
needed to support the gathering. 

Kevin Ross, our able president, keeps a lid on 
the entropy for an hour or two, and we spend the 
time exchanging questions, answers, tips, and infor­
mation on robot building. But like a wound-up 
spring, this somewhat formal side of the meeting 
contains lots of potential energy waiting for a 

R 
release, and when Kevin closes the meeting and 
what we caJI the "tech session" begins, the chaos is 
amazing. 

The first thing that goes is your hearing; the 
noise of 30 simultaneous discussions and a dozen 
robots revving up will deafen you. Forget about talk­
ing; shouting is the only way of being heard by any-

one more than a foot away. 
The white boards at the front of the classroom 

immediately draw several crowds as people grab 
markers and begin sketching motor control circuit­
ry or sensor designs. Other crowds drift through the 
room in a tidal pattern, moving from one robot to 
another, checking out what cool additions the 
builder made since the previous meeting or exam­
ining the design of a new machine. 

One very popular robot at our March meeting 
had nothing whatever to do with the Fire-Fighting 
contest. Rick DeWitt had built a marvelous motor-

driven eclipse camera and had it all set up at tht. 
meeting; naturally, he took some time to run it 
through its paces for the crowd. 

Rick built his camera drive to satisfy a quest; he 
wanted to take many pictures, as in 100 or more, 
throughout a total solar eclipse. Since such an 
eclipse usually lasts about three and a half minutes, 

that averages a frame every two 
seconds. Obviously, we're talk­
ing a motor-driven film pack 
with about 250 frames of 
35mm film in it, but that's the 
easy part. 

The tricky bit involves 
tracking the sun as the earth 
rotates on its axis. If you don't 
compensate for the rotation, 
the very long exposures neces­
sary during totality will be com­
plete failures. But just rolling 
with the globe isn't enough. 
Rick wanted the camera's shut­
ter under computer control, so 

· he wouldn't even have to use a 
shutter cable or touch the cam­
era during the eclipse. 

There were other design 
constraints, as well. Total solar 
eclipses, for some perverse rea­
son, usually offer the best view 
far from your back porch. Rick 

not only had to make 
his rig battery pow­
ered, but it had to col­
lapse down small 
enough that he could 

easily pack it onboard airplanes 
and into the hinterlands. 

Rick got the drive system 
put together in time to head out 
for this year's hinterlands, the 
southern tip of the island of 
Aruba. He could have caught 
last year's eclipse, but ended up 
passing; possibly the mecha­
nism wasn't ready for prime 
time, but more likely the notion 
of February in Siberia made the 
trip less appealing. Whatever ... 
he day of the 1998 solar eclipse 
found Rick hunkered down in a 
World War II bomb crater on 
Aruba, waiting for the sun to 
hide. The bomb crater actually 
worked to Rick's advantage, 
since the prevailing trade winds 

would have kept the camera shaking had he not 
been sheltered from them. 

I can't imagine what the tension must have felt 
like. It's one thing to build a robot, bring it to a 
Saturday meeting, and have a wheel fall off. Okay, 
the bloody thing didn't work this time, but next 
month, you'll come back with an extra $2.00 of 
hardware and everything will go smoothly. 

But filming a solar eclipse means you get exact­
ly one chance every year or so, some place hell and 
gone from home, with who knows how much money 
tied up in the effort. If the robot doesn't work this 
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time, it'll probably take a year to recover from the 
financial shock. Well, I've got good news and bad 
news. Rick's drive mechanism worked perfectly, but 
the film jammed. Rick plans to hit Europe next year 
for that solar eclipse, and we wish him the best of 
luck. Although Rick didn't end up with any solar 
eclipse pictures to pass around, the SRS members 
enjoyed looking at the design of his camera drive 
mechanism. 

Rick built the drive system onto a 1/2-inch thick 
sheet of dear plastic, about one foot wide and 18 
inches long. He started with a small stepper motor 
coupled to a 100: l planetary gearhead purchased 
from Sterling Industrial. The gearhead's output shaft 
is connected to a 1/2-20 threaded rod, which is, in 
turn, threaded through a zero-backlash drive nut fas­
tened to a homemade bracket. He fastened a wire to 
this bracket, then ran the wire through a complex 
pulley system that not only provided even more 
speed reduction, but damped out any vibration or 
backlash from the motor's stepping. Power for the 
motor and electronics comes from a pair of 12 VDC, 
2.3 AHr gel-cell batteries. 

To control this whole mechanism, Rick wired 
up a New Micros' 68hcl 1 single-board computer, 
complete with a two-line LCD display and a small 
keypad. He wrote his own software, using 68hc 11 
assembly language, to control the drive's tracking 
speed and direction and to work the camera's shut­
ter. The computer provides some very sophisticated 
features, including displays of current position and 
step rate. Rick plans to add even more capability, 

such as sync'ing the shutter operation to the pub­
lished time scale of the eclipse. He might even add 
a backlight to his LCD display; it gets dark during a 
total eclipse, and right at the most critical part of 
this year's shoot, it got so dark he couldn't read the 
display. 

Practice robots 

But the focus of the March meeting was trial 
runs of the Fire-Fighting robots, in preparation for 
the contest the following week. Several people 
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demonstrated works in 
progress that had a lot of 
promise. Jeff Bronk 
made a wood-frame 
robot, sporting a pair of 
12 VDC gearhead motors 
and two 12 VDC gel-cell 
batteries. The brains of 
this machine uses a V20 
single-board computer, 
complete with 256K of 
EPROM and 128K of 
RAM. A serial port 
hooked to his computer 
provides on-the-fly debug 
capabilities during test 
runs. The robot carries a 
large complement of 1/0, 
built around three 8255 
parallel port chips. He 
also added eight channels 
of eight-bit A/D, and fin­
ishes with five sonar sen­
sors, used for wall detection. 
For flame detection, Jeffs 
machine relies on an ampli­
fied photosensor with a custom baffle. 

Another entrant, fielded by a three-man team of 
Martin Calsyn, David Buckley, and Mike Begley, 
relies on several processors for handling low-level 
tasks, all controlled by a larger, main computer. 

Their machine, built on a round, clear plastic 
frame of two levels, uses an MIT 6.270 board with 
a 68hc 11 MCU as the main computer. A PIC 
16C7 4 MCU handles all low-level sensor tasks and 
controls the two Hobbico CS-72 133 oz-in R/C 
servo motors that provide locomotion. 

A second 68hcl 1 board controls the robot's 
vision system, based on a hacked PC color 
QuickCam camera. This 68hc11 board emulates 
a PC's parallel port, controlling the QuickCam 
and collecting its data. To improve the camera's 
capabilities, the team removed the IR filter from 
the front of the camera~ they warned that you 
need to be very careful doing this surgery, as the 
camera is very easy to destroy. 

Jim Wright is the only SRS member with pre­
vious Fire-Fighting contest experience. He fielded 
an entry in last year's event; he figures he proba· 
bly tied for 14th place "along with about 50 other 
robots." Jim built this year's entrant around one of 
Bill Harrison's Mini-Sumo robot designs. Jim's 
robot uses a pair of hobby servo motors powered 
by four AA batteries and controlled by a BASIC 
Stamp. Once it locates the flame, the robot turns 
on a small fan, powered by a separate pair of 9 
voe alkaline batteries, to put out the fire. 

Gary Teachout has earned a reputation for 
clever, robust designs built around simple tech­
nology, and his Fire-Fighting robot design keeps 

with that trend. He started with a 68hc 11 
BOTBoard-2, then added some external analog mul­
tiplexors to create 32 eight-bit analog ports, all dri­
ven by the 68hcl l's original complement of eight 
analog ports. He wired IR phototransistors to every 
one of these analog inputs, and used some very 
clever optics and baffling to create the necessary 
sensors. 

His wall detection scheme relies on the sharp 
delineation between the maze's white walls and 
black floors. Three vertical arrays of four phototran­
sistors are mounted to look right, left, and forward. 
Each array is positioned in front of a small lens, so 
each sensor in the array "sees" a different section of 
the floor ahead. For each of the three arrays, Gary's 
firmware turns on an IR LED, reads a phototransis­
tor, turns off the LED, and takes a second reading. 
By analyzing the difference reported by each sensor 

in an array, his firmware can resolve the distance to 
the white wall to within 1/2". 

Gary's flame detection system also relies on IR 
and clever optics. He created two arrays of eight 
phototransistors each, and mounted each array in a 
separate, light-tight baffle. The baffles' openings - a 
1/4" wide slit - are aligned looking forward, aimed 
so the two arrays converge on a point about 10 inch­
es in front of the robot. To detect and range on the 
candle's flame, Gary's firmware reads and records 
the light level detected by each phototransistor. The 
code then finds the phototransistor in each array 
that reports the brightest light and compares that 
level to the level reported by the adjacent sensors. lf 
the delta between these two (or three) sensors is 
great enough, his firmware assumes that the bright 
spot is caused by the flame. When both arrays indi­
cate seeing the candle at the same time, the robot 
is correctly positioned in front of the candle. To 
extinguish the flame, Gary's robot turns on a small 
fan to blow out the candle. 

Ted Griebling based much of his design on ele­
ments from the modern classic Mobile Robots by 
Joe Jones and Anita Flynn. If you don't have a copy 
of this book in your library, by all means stop by the 
Mondotronics web site at www.robotstore.com and 
check it out. 

Ted's robot design used a BOTBoard with a 
68hc811 e2, a pair of motors and gearheads from 
some HiTec hobby servos, and an L293 motor dri­
ver circuit from the Mobile Robots book. Ted did all 
of his firmware in assembly language, so he was 
able to cram a lot of functionality into his machine, 
but he still only had 2K of code space available. 
Getting a complete Fire-Fighting robot into just 
2,000 bytes is very impressive. 

Ted's robot included a small electronic com­
pass module, like the unit I described a couple of 
columns ago. Ted was able to use the compass and 
the known configuration of the room layout to aid 
his robot's navigation. Whether intentional or not, 
each of the four rooms in the maze has a doorway 
on a different compass heading. Ted's firmware 
could detect when the robot crossed the white line 
marking a doorway, and use the compass' reading 
to verify which room it was about to enter, thus get­
ting a new navigational fix at each doorway. 

For flame detection, Ted used two sensors 
working in unison. The main sensor was a 
Hamamatsu UVtron (R2868) coupled with the 
matching electronics board (C3704). The small 
board generates the needed 350 VDC used to drive 



the sensor, and also conditions the signal for use by 
his 68hcl 1. The second sensor in the pair was a 
Radio Shack IR photodetector, mounted in a small 
brass tube to restrict the field of view. Working 
together, these sensors gave a reliabJe indication 
that the robot was aimed at the candle. To judge 
when the robot was within the required one-foot dis­
tance, Ted's robot used down-looking photodetec­
tors that picked up the one-inch wide white border 
around the candle. Finally, the robot's firmware acti­
vated a small fan to put out the fire. 

The bJg day 

The regional contest 
took place on the Saturday 
after the March meeting. It 
turned out that despite many 
Jong nights of work, most of 
the contestants did not have 
robots capable of running the 
entire contest. Only Ted 
Griebling and Gary Teachout 
had machines they felt could 
compete, and even Ted's 
robot was a little dicey. In 
fact, he was busily rewriting 
portions of the operating 

code during the test runs that morning. Normally, 
this is a sure invitation to disaster, but as events 
proved, Ted was able to pull off the. changes cleanly. 

The contest opened with Gary's robot, LC. The 
candle location for each run was determined by ran­
dom draw from a program running on Kevin Ross' 
laptop, and Gary's first draw put the candle in the 
nearest room. Kevin said "Go!," the robot scurried 
down the hall, turned the corner, and put out the 
flame; the whole run was over in just 19.29 seconds. 
After snuffing the fire, the robot turned around and 
made its way back to the starting point, earning 
Gary a nice 10% bonus. Gary's second draw put the 
candle in a more difficult location, in a room farther 
away from the starting point. Even so, the robot per­
formed perfectly. It moved down the hall, swept 
through the first room, rolled over to the second 
room, found the flame, put it out, and returned 
home; time for this round was 32.53 seconds. 

Gary kindly allowed Ted some extra tweaking 
time on his code, and now it was Ted's turn. Like 
Gary, Ted's first run had the candle placed in the 
nearest room, and Ted's machine, Macbeth, made 
short work of the task, snuffing the candle in just 
22.46 seconds. Macbeth was not programmed to 
return to the starting point, however, so Ted didn't 
get the 10% bonus. It wasn't until after Ted's first run 
that we remembered he had signed up for non-dead­
reckoning mode, a format that rewards you with a 
huge 30% bonus if your robot can navigate without 
dead-reckoning navigation. 

Next came Gary's third and final run. This time 
random chance put the candle in the fourth and last 
room of the robot's search pattern, ensuring that 
this run would be the most difficult. Still, the robot 
needed only 43.18 seconds to complete the task, 
and it returned to home base as usual; an impres­
sive performance for the littJe machine. What's 
more, putting out the candle in all three runs netted 
an additional bonus for reliability. 

Ted's second run again drew a very favorable 
placement, with the candle back in the first room. 
This run looked just like the first one, and the robot 

. ROBOTIC 
put out the candle in 22.42 seconds, a time nearly 
identical with its first run. But this time the non­
dead-reckoning ramps were in place, and the per­
formance meant a huge bonus for navigation. The 
third wasn't really necessary, as Ted's first two 
times, coupled with his navigation bonus, ensured 
victory, but we wanted to watch his 'bot strut its stuff 
one more time. This time, the draw put the candle 
in the fourth room, just like Gary's final draw. 
Macbeth had a little more trouble, taking over 50 
seconds to do the job. This included a timing error 
on my part while running the stopwatch, plus a five­
point penalty assessed when Macbeth skimmed a 
wall. But, like Gary's LC, Macbeth put the candle out 

in all three runs. 
This was an exciting contest, and the crowd of 

some 60 people really enjoyed watching these two 
machines duke it out for the title. Gary and Ted 
deserve high praise for their excellent designs and 
for their very low scores in a difficult contest. The 
other entrants who had not finished their robots in 
time vowed to get their 'bots done in time for a 
return match, to be held in August. Congratulations 
to all involved! 

I'll include one other note here. Many members 
in the SRS contributed behind the scenes to making 
this an excellent first pass at the Fire-Fighting con­
test. Lance Keizer, Keith Payea, Frank Haymes, 
Anne Wright, and Kevin Ross, among others, con­
tributed to building three different versions of the 
maze layout before we were done. Kevin also did his 
usual yeoman's duty in organizing the contest and 
making sure everything happened when it should. 
These people, and others who I'm sure I've left out, 
helped make this event a success, and their efforts 
deserve recognition. Thanks to everyone! 

ADAPT·ll 

Technological Arts of Toronto, Ontario, · 

Canada, makes a wide range of prototyping prod­
ucts of interest to the advanced hobbyists. A large 
part of their product line deals with sockets and con­
nectors, with pins set on 0.3" rows specially 
designed to fit into those popular white plastic pro­
totyping boards. For example, you can buy DB-9 
and DB-25 connectors adapted to plug into your 
prototyping board. These cost between $5.00 and 
$7.50 each, a bargain considering the amount of 
wiring they save and the clean layout they provide. 

Other products include JDC headers (male) and 
matching dual-row receptacles (female). The PLCC 
socket adapters are of particular interest to robotics 
experimenters. These devices stand a PLCC socket 

· of 28 to 84 pin-count vertical­
ly on the wide island of a pro­
totyping board. Each pin on 
the PLCC socket is brought 
out on the base, giving you 
the greatest access to each 
pin with the minimum impact 
on board space. And I con­
sider the prices very reason­
able; a 52-pin PLCC adapter, 
suitable for most 68hc 11 
designs, costs just $12.00 
each. 

Even cooler than the line 
of adapters, however, is their 
Adapt-11 C75 68hc 11 single 
board computer. This tiny 
board - only slightly larger 
than a BOTBoard - contains 

a 68hc11e0 MCU, RS-232 level shifting 

and a Xicor X68C75 8K EEPROM memory device. 
This may be the ideal low-end combination, since 
the 68C75 not only provides a bunch of non-volatile 
memory, it restores the 16 1/0 lines normally lost in 
memory expansion designs. What's more, the Xicor 
device's two eight-bit ports can both be configured 
as input ports, an improvement over the 68hc 11 's 
original port B, which is an output-only port. Note, 
however, that the Xicor port arrangement does not 
replace the 68hc11 's port B and port C exactly. The 
ports exist at different memory locations and the 
port set-up differs from that provided by Motorola's 
68hc24 Port Replacement Unit - the chip normally 
used for this purpose. Still, it's a big win over losing 
the ports entirely. 

The board's design includes a dual-row 50-pin 
male header giving access to all 68hc 11 and 68C75 
1/0 and control lines, making it easy to add this 
board into any project. Even cooler, the connector 
form-factor matches that of the 50-pin dual-row 
receptacle (surprise!), allowing you to plug the 'C75 
board into your prototyping board. Imagine the pro­
jects you could prototype with a plug-in 68hc 11 
computer, complete with 8K of memory! 

I've had problems in the past using the Xicor 
chip, so I was a little skeptical when I first powered 
up the Adapt-11 C75. Long-time readers of this col­
umn will remember my last interaction with the 
smaller version of this chip, the X68C64. This device 
is similar to the 'C75, but lacks the 1/0 ports. The 
problem with both chips involves Xicor's vision of 
how an embedded firmware designer should use the 
memory in the device. Xicor embeds two chunks of 
68hc 11 code in memory space of each device; you 
use this code and a serial terminal to write your 
application firmware into the chip's EEPROM. 

Obviously, this is a poor solution. The Xicor 
code must be left untouched or you lose the ability 
to download future firmware. So right off, you've lost 
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528 bytes of code space for your application. 
Worse, the breaks occur in two places, so you have 
to tailor your code layout to leave gaps in the right 
spots. 

I didn't like this design the first time I saw it, and 
I still don't like it. Technological Arts provides a util­
ity called xload, intended to sidestep this problem 
and allow you to download your code directly into 
the Xicor device. Since their solution does not 
require the Xicor loader code, you can safely over­
write the Xicor code and use all 8K memory. 
Unfortunately, I was not able to get this program to 
work for me. But since I had already dealt with this 
problem, I had the solution at hand. 1 fired up my 
own Xicor loader program called - oddly enough -
xload, and used it to download my test programs. 
Like the TA utility, my xload program takes over the 
whole download process, freeing up all of the Xicor 
EEPROM space. Both xload programs work by hav­
ing you boot the 68hc 11 in special bootstrap mode, 
then downloading a small talker program that 
knows how to write data to the Xicor EEPROM. You 
can get a copy of my xload utility by hitting my web 
page. 

Once I cleared the hurdle of getting my code 
into the Xicor memory device, everything went as I 
expected. The X68C75 chip combined with a 
68hc1 le0 gives you a system with BK of EEPROM 
and 512 bytes of static RAM. You can even substi­
tute your own 68hc11e1 and use its 512 bytes of 
EEPROM, from $b600 to $b 7ff, should you need a 
little more code space or data storage. Or, if you can 
get by with only 256 bytes of RAM, drop in your own 
68hc81 le2 to get a total of lOK of EEPROM. 

TA has added a few nice touches to this board 
design. One element I like is their use of an on-board 
low-dropout +5 VDC regulator. Though the instruc­
tions recommend a supply of at least +8 VDC, I had 
no problems running on a set of four fresh C-cell 
alkaline batteries. If you intend to use your Adapt­
l 1 C75 in a prototyping breadboard, you can bypass 
the regulator and feed +5 VDC directly in from the 
prototyping leads. 

I also like the row of tiny switches across the top 
of the board; "top" here assumes you have the 
board standing vertically in your breadboard. 
Besides the reset pushbutton, TA has included a 
write-protect switch for the EEPROM. 

Finally, they've left a PCB pattern so you can 
install your own voltage reference chip, should you 
want to supply an analog reference other than +5 
VDC to the 68hc 11 's A/D inputs. Note, however, 
that your options here are somewhat limited. The 
68hc 11 requires a minimum of 3 VDC between Vrl 
and Vrh for reliable operation. The Adapt-11 docu­
mentation suggests a voltage reference of 2.5 VDC 
as an alternative to the normal +5 VDC, but you 
could have problems with such a small Vref. 

Naturally, I have a few nits to pick. Although 
their user manual is filled with instructions and 
examples, it's a little dense and could use some 
simple graphics to break up the grey. The manual 
tries to cover all of the memory combinations pos­
sible with this board, often in the same paragraph, 
and it gets a little confusing trying to sort out what 
instructions apply to your board. I'd rather see one 
entire section devoted to downloading code into 
each of the major configurations. This might make 
the manual a little thicker, and some paragraphs 
might be exact duplicates of others, but it would 
make following the manual a lot easier. Lastly, TA 
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was kind enough to include a copy of my SBasic 
system in their software disk, but their version is 
quite a bit outdated. As they pointed out in their 
manual, you can hit my web site for the latest and 
greatest. 

The Adapt-11 C75, used with a properly work­
ing xload utility, makes an unbeatable tool for the 
amateur robotics builder. For $87.00 each, the 
AD1 IC75-SP (starter package) gives you an assem­
bled board with a 68hcl le0, Xicor X68C75, serial 
and power cables, a disk of free software, and man­
uals and data sheets. I consider this a good deal, 
and the board would make a great starting point for 
any robot. Recommended. 

This is my 69th Amateur Robotics column for 
Nuts & Volts Magazine, and it is my last. I can't 
believe that five-plus years can go by so quickly, or 
that the technology available to the robotics hobby­
ist could mutate so rapidly. 

Five years ago, building hobby robots to most 
people meant big iron; windshield-wiper motors, 
large batteries, and power-hungry computers, if any 
computers at all. There was no BOTBoard, and if 
you needed a software tool to help you, you wrote it 
yourself or did without. Hobbyists labored alone, 
usually with no one to share ideas with, save disin­
terested co-workers or a bewildered spouse. 

The Internet changed all of that. With modems 
and computers, people can easily share technology 
with other builders, without meeting, talking, or even 
living in the same country. Software tools that 
speed robot development are as close as a web 
page, and plans, schematics, and building tips fill 
web sites around the globe. The list of people 
who've contributed major tools to the hobby robot­
ics community spans the world, and just in my few 
columns I've drawn on ideas from people in 
Australia, Germany, Canada, and all across the 
United States. 

Despite the hundreds of cool machines I've 
seen (I've even designed a couple of them myself), 
I enjoy the people in this hobby the most. I'm con­
stantly amazed at the level of creativity and intelli­
gence displayed by robot builders. Twelve or 75, or 
any age in between, all who have built 'bots have 
had to overcome some serious technical hurdles, 
and the ingenuity used always surprises me. Usually 
coupled with that ingenuity is a drive to pull the all­
nighter, a nearly senseless desire to get the next 
part of the robot finished, just so you can show it off 
at the meeting that morning. 

Speaking of meetings, I can't thank those of the 
Seattle Robotics Society enough for their contribu­
tions - direct and indirect - over the years. Many of 
the projects you have read about in these columns 
were conceived, developed, tested, redesigned, or in 
rare cases, broken, by some of the brightest people 
I've ever had the pleasure of knowing: the SRS 
membership. From the campfire talks that spawned 
tiny4th and SBasic, to the spontaneous tech ses­
sions that yielded new motor mounts or frame 
designs, the SRS gang keeps the pot stirred and the 
juices flowing. One Saturday robotics meeting is 
worth a month of long labor alone at my work­
bench, and 1 count myself lucky to be part of the 
group. 

As usual, I have a boatload of projects in front 
of me, all of which would make terrific articles for 
the column. I'm closing in on a GameBoy powered 
robot, though it might mutate into a home-control 
system before it's done. The solar-powered robot 
with on-board battery charger needs development 
time; any solar project in Seattle takes three times 
as long to do as it would anywhere else, given our 
lack of sunshine. I still have to get my own beer from 

the refrigerator, as the beer-fetcher 'bot exists only 
as a vague set of plans in my mind. 

I'd love to spend some time working on the 
smallest robot I can make. Given my lack of motor 
skills, "small" likely won't be very small, but I'm sure 
I can beat my current personal record of slightly 
larger than a set of four penlights. 

Another praject before me is lighter-than-air 
robotics. Several people have built helium-lifted 
machines, and getting the most performance in the 
lightest weight sounds fascinating. 

A related project would be an intelligent rubber­
band-powered glider, capable of responding to radio 
or IR commands. As with the blimp-bot, keeping the 
weight down is crucial, but seeing such a plane stay 
aloft and under control would be dynamite. 

Of course, there's the tree-climbing camera, an 
idea prompted by the squirrels playing in the fir 
trees in our backyard. I'd love to find out what they 
(the squirrels) look like in their own world. 

Since I'm really a software person by trade, I've 
naturally got some software projects on my list as 
well. First in line is to dean up SBasic; it still has 
some irritating bugs in it. Once those are dealt with, 
I'd like to redo the code generator so it creates a sec­
ond, intermediate file. This file would be machine­
independent, and would be processed in a separate 
operation to get the final executable file. This would 
make it very easy for me to port SBasic to virtually 
any machine. Even more entertaining, I could then 
publish the format of the intermediate file, so other 
software types could create their own file processor. 
That way, anyone could develop an SBasic cross­
compiler for any machine, without my getting 
involved at all. As you can see, I'm nowhere near 
running out of article ideas. But burnout is setting 
in, and I can tell it's time to head in another direc­
tion. I'll continue to write, however, and you may well 
see articles with my byline on them in future issues 
of Nuts & Volts. 

I began this column over five years ago, to help 
people get started with robotics and to describe a 
project or two that 1 had done. The months sped by 
almost unnoticed, my time measured instead in 
completed robots, SRS meetings, and article dead­
lines. Along the way, I've met some terrific people, 
seen an army of highly cool machines, and heard 
from hundreds of very nice readers. Thinking back 
on all the letters and E-Mail from people trying to 
build their first 'bot, I can't help but wonder how their 
projects turned out. 1 know that many started 
robots, but I'll likely never know if they finished 
them. 

This hobby has come so far in the last few 
years, and the pace of change is accelerating. The 
big boys have sent machines to Mars and to the 
oceans' depths. But for every Sojourner or Tiburon, 
there are thousands of almost-working robopets or 
nearly-finished maze-runners. To all of you strug­
gling to get that frame finished or software stabi­
lized, hang in there. The technology and the tools 
are out there, and :with patience and persistence, 
you can build machines today that few hobbyists 
would have tried just a few years ago. 

Time to go. In the immortal words of Lance 
Keizer, SRS stalwart and past president, "Keep on 
keeping on ... " 

From the Editor ... 

All of us at Nuts & Volts have thoroughly 
enjoyed working with Karl over the years, 
and have always appreciated his profes­
sionalism and timeless wit. Although Karl 
will no longer be regularly hasting our 
Robotics column, we look forward to 
receiving feature articles from him in 
t'he future, as his time permits. 



QUICK-CHANGE 
RF COAX CONNECTORS 

Tru-Connector Quick-Change 
RF Connectors incorporate a con­
sistent QC end and are available 
in 7-16, BNC, C, HN, LC, LC-large, 
LT, N, ODS, SC, SMA, TNC, UHF, 
LC-HV, LC-POL, SOS, and 7/8" 
and 1-5/8"-50 EIA types. 

Featuring a 1-1 /4" square 
panel mount base plate and an 
adapter block that combines all 
connector types and solves gen­
der mating problems, users can 
make fast, reliable connector 
changes by simply removing four 
screws. 

Designed for use with 
wattmeters and other high-power 
test and monitoring equipment, 
Tru-Connector Quick-Change RF 
Connectors let users perform 
onsite connector changes instantly 
without affecting the consistency 
of test results. These versatile con­
nectors are constructed from nick­
el-plated brass with a Teflon® 
insulator and silver plated berylli­
um-copper contacts. 

Tru-Connector Quick-Change 
RF Connectors are priced accord­
ing to type and quantity. 

For more information, contact: 

TAU-CONNECTOR CORP. 
245"LYNNFIELD ST., DEPT. NV 

PEABODY, MA 01960 
978-532-0775 FAX: 978-531-6993 

1-800-COAXTRU 
E-MAIL: trusales@tru-con.com 
WEB: http://www.tru-con.com 

HYPERGAIN™ 

HyperGain™ WaveLAN 
Systems provide powerful, 

high-speed networking solutions 
for outdoor building-to-building 

Our readers are always looking for new and interesting electronic Items. 
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and beyond connectivity at a frac­
tion of the cost of dedicated T1/E1 
leased lines. 

HyperGain Wave LAN 
Systems offer a cost-effective, 
complete solution for long-range 
WaveLAN installations up to 40 
miles, as well as difficult-to-cover 
indoor areas such as warehouses 
and tunnels. Systems are .avail­
able for directional and omni-direc­
tional coverage patterns, and vari­
ous power level options deter­
mined by coverage and distance 
requirements. 

Each HyperGain WaveLAN 
System contains the Lucent 
Technologies WaveLAN ISA Card, 
Hyperlink's HyperAmp™ power 
booster and specially matched 
HyperGain™ antenna. 

In addition, each system car­
ries all necessary cables, integral 
lightning protection and mounting 
hardware, offering a foolproof 
"plug-and-play" solution which dra­
matically increases range and reli­
ability. 

For more information, contact: 

HYPERLINK TECHNOLOGIES 
1200 CLINT MOORE RD. 

STE. 14, DEPT. NV 
BOCA RATON, FL 33487 

561-995-2256 FAX: 561-995-2432 
E-MAIL: 

hyperlink@worldnet.att.net 
WEB: www.hyperlinktech.com 

DATA LOGGING MODULE 

TDS2020DC is a compact mod­
ule for building customized dat­

aloggers. 
Battery operation, with com­

pact flash cards for data storage, 

makes the resulting instrument 
pocketable. The recording format 
is Windows-compatible so a PC 
can directly read the data. 
Compact flash cards, used by dig­
ital cameras for picture storage, 
are a smaller 50-pin adaptation of 
the PCMCIA (PCcard) standard. 
When stacked on to a TDS2020 
card computer, the resulting mod­
ule is entirely confined within a vol­
ume of 100 x 80 x 30 mm. 

Interactive design enables 
even a user with little programming 
knowledge to tailor the module to 
the exact datalogging require­
ments. Ready-made logging pro­
grams provided in high-level 
FORTH are the best starting point 
for a customized product using the 
integral eight-channel 10-bit AID 
converter. 

Because a keypad and a 
graphics display can be simply 
added, the module can form a 
complete portable instrument, not 
just a device to record measure­
ments. 

Two serial ports and optional 
CAN bus interface give communi­
cations capability. Applications 
such as remote weather monitor­
ing, submerged buoys, medical 
data-gathering, are ideal for 
TDS2020DC, and the availability 
of onboard high-level FORTH 
means that efficient multitasking, 
real-time software can be generat­
ed in days rather than months. 

The TDS2020DC is under 
$400.00 (100 quantity). 

For more information, contact: 

THE SAELING COMPANY 
1193 MOSELY RD., DEPT. NV 

VICTOR, NY 14564 
716-425-3753 FAX: 716-425-3835 

E-MAIL: saelig@aol.com 
WEB: www.memo.com/saelig 

GPIB BUS ISOLATOR 

I CS Electronics announces a new 
GPIB Bus Isolator - the Model 

4860 - that provides increased 
bus isolation and noise protection 
while expanding the number of 
devices beyond the specification 
limit of 14 devices. 

The Model 4860 isolates 
instruments from the bus controller 
and lets instruments 'float' up to 
the potential of their test signals. 

The 4860 uses advanced opti­
cal isolators and separate power 
supplies to achieve up to 2,500 
volts of DC isolation between the 
main bus and the isolated bus. 
The optical isolators also provide 
5000 V/msec of noise and 50V 
common mode isolation between 
the two buses. 

The Model 4860 is 100% com­
patible with all IEEE-488 bus com­
mands and does not require any 
programming changes. Smart 
logic in the 4860 recognizes which 
bus is connected to the bus con­
troller-in-charge and to the active 
talker. Unlike earlier bus 
expanders, the 4860 does not 
have any internal switches. 

Price starts at $750.00 each. 
For more information, contact: 

ICS ELECTRONICS 
473 LOS COCHES ST. 

DEPT. NV 
MILPITAS, CA 95035-5422 

408-263-5500 FAX: 408-263-5896 
WEB: www.icselect.com 

K232-ISOL 

K232-ISOL is a new, cost-effec­
tive solution for optically isolat­

ing your RS232 interfaces. Simply 
plug the self-powered K232-ISOL 
converter into your PC's serial port 
to isolate and protect the computer 
from industrial control and instru­
mentation devices such as PLCs. 
No external power is required 
because K232-ISOL takes its 
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meager current from the interface 
itself. 

Isolation is 100% tested to 
1 OOOV AC RMS and provides a 
high degree of equipment protec­
tion, common-mode noise immuni­
ty, and avoids gound loops. 
Removing ground connections in 
your serial connection can prevent 
oscillations or added noise. 

Built into a shell the size of a 
DB-25-to-DB-25 connector, K232-
ISOL isolates both the Tx and Rx 
lines and is powered from either 
RTS or DTR pins (at least one of 
which must be permanently high). 

Handling baud rates from 0 to 
115 Kbaud, K323-ISOL is protocol­
transparent, supporting asynchro­
nous protocols including MOD­
BUS. K232-ISOL uses controlled 
slew-rate drivers to minimize EMI. 
Isolated ports are also varistor pro­
tected, with the circuit board con­
formally coated for best isolation 
barrier performance. 

K232-ISOL is available from 
stock at only $139.00 each. 

For more information, contact: 

THE $AELING COMPANY 
1193 MOSELY RD., DEPT. NV 

VICTOR, NV 14564 
716-425-3753 FAX: 716-425-3835 

E-MAIL: saelig@aol.com 
WEB: www.memo.com/saelig 

MICRO-GONIOMETRIC ARCS 

Supper 9700 Series Arc assem­
blies feature all stainless steel 

construction and their position of 
arc may be read to five minutes 
using a vernier scale. 

Providing smooth and stable 
operation, these corrosion-resis­
tant arcs are permanently lubricat­
ed, permit fine-tune positioning, 
and can be adjusted and locked 
into final position using a remov­
able drive key. 

Incorporating multiple tapped 

holes, Supper 9700 Series Arc 
assemblies can be mounted virtu­
ally anywhere and hold mirrors 
and other devices. Offered in two 
sizes: 1" x 1 /2" with ±24 ° travel, 
and 1-1/2" x 1/2" with ±26° travel , 
they can be stacked concentrically 
with a common center. 

Supper 9700 Series Arc 
assemblies are priced from 
$325.00 (list). 

For more information, contact: 

CHARLES SUPPER 
COMPANY, INC. 

15 TECH CIR., DEPT. NV 
NATICK, MA 01760 

508-655-4610 FAX: 508-655-3913 
E-MAIL: 

dg@charles-supper.com 
WEB: 

http://www.charles-supper.com 

MODEL SP-2A OVER/UNDER 
VOLTAGE PROTECTOR 

The model SP-2A is the first in 
our new line of packaged 

"Smart" AC Main Voltage 
Protectors. This model combines 
an SPPC-2A "Smart" protector cir­
cuit card with a solid-state relay 
and all other components neces­
sary to provide a complete protec­
tor unit. Just plug it into an outlet 
and plug the load to be protected 
into the outlet on the rear of the 
aluminum case. 

The SP-2A is DIP switch user­
programmable for center voltages 
of 110, 115, 120, and 125 volts (50 
or 60 Hz) and high/low protection 
limits of 30, 26, 22, and 19 percent 
of center voltage. 

In addition, this model is user­
programmable for under voltage 
turn-off delay times. All DIP switch 
settings are shown on a diagram 
attached to the underside of the 
case top cover plate. 

Single quantity price is $99.00 
plus shipping and options are 
available. 

For more information, contact: 

TDL®TECHNOLOGV, INC. 
5260 COCHISE TRL., DEPT. NV 
LAS CRUCES, NM 88012-9736 

. 505-382-3173 
FAX: 505-382-8810 

WEB: www.zianet.com/tdl 
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TECHNOLOGY UPDATE 

' ' .. My TV reception is so C(lear, 
you'd think I had a 50-fOot 
antenna on my roof!" ' ' ' ' 
Emerson's ingenious new antennas are hard to spot, easy to install and provide clear, 
powerful reception of broadcast signals .. . without rabbit ears. 

by Hope Chapman 

Replace your unsightly 
"rabbit ears" today! 

I ' m amazed at the 
way technolog y has 
improved television. 
Developments in elec­
tronic circuitry have 
resulted in TV sets that 
have sharper pictures, 
brilliant colors and 
clearer sound. From the 
smallest portables to 
wide-screen home the­
ater systems, televisions 
continue to work better 

and better as optical innovations are introduced. 
Unfortunately, a television's picture is only as good as 
the broadcast it's receiving, and even the world's best 
televisions cannot make up for a weak or distorted 
signal. Antenna technology has not kept pace with 
television design, and the rabbit ears from the 1950's 
are not far removed from what's available today. Well, 
there's finally been a quantum leap in the design of 
antennas, and it's the result of two patented compo­
nents developed by scientists. These improvements 
are the secret behind Emerson's revolutionary new 
antennas. 
Picture imperfect. Cable subscription solves the 
problem of getting the signal to your television, but 
storms and other factors can result in cable outages. If 
you prefer not to pay the rising monthly fees for cable 
or live in an area where it's not available, your picture 
is likely to be weak, undefined and distorted. 

One way to improve your reception would be to 
mount a large antenna on your roof. Unfortunately, 
most roof antennas are not particularly pleasing to the 
eye and may even be prohibited in the area 

Stealth antenna. In the past, creating an antenna 
with optimal reception meant making it big, with a 
large amount of surface area. This resulted in prod­
ucts that were large and unsightly or small and inef­
fective. Either way, the aesthetic look of your room or 
house suffered. Research 
and development tended 
to focus on the television, 
not on signal reception . .. 
until now. 

Recently, a brilliant sci­
entist in Colorado devel­
oped an antenna that 
would maximize recep­
tion without being overly 
conspicuous. Emerson, a 
leader in electronic tech­
nology, has now made 
this innovation available 
to the public. 

At a lab in Colorado, 
they developed two 
patented design improve -
ments that made the 
Optima antenna possible. 
First, they created a 
flexible circuit board with 
a serpentine antenna, 

Your neighbors won't 
know it's there unless 
you tell them. 

resulting in a large surface area confined to a small 
space. Second, they developed a technique that con­
verts the copper shielding on the attached cable to an 
additional signal receiver that results in an antenna 
almost 10 feet long. This greatly enhances the anten­
na's reception power and allows you to tune the 

antenna by simply moving the cable! The antenna 
where you live. Rabbit ear antennas don't __ ..____~ 

. . ~;..___~~~~~~~~~~~~~~~~~~~~ 

improve your picture to any great 
degree and make your room look like 
something from an earlier decade. 
Most antennas need to be aimed at 
the source of the broadcast and 
require turning mechanisms to 
pick up the signal clearly. 

Whether you live miles out in 
the country or in a concrete building 
next door to a broadcast tower, 
bad reception can rob you of the defini­
tion and color you were intended to see. 
The Optima antenna gives you the signal-grabbing 
power of a large antenna in an inconspicuous, 
low-profile size. 

Attention mini-dish owners. If 
you own a mini-dish satellite sys­

tem, you are aware of the off-air 
issue and are probably wondering 
how you can pick up local broad­
casts. After all, what good are 
hundreds of channels if you can't 

find out who won the local city 
council race? The Dishmate™ har­

nesses the same technological innova­
tions as the Optima TV antenna to give 

you a powerful omnidirectional antenna that 
is virtually invisible. It is compatible with a variety 
of systems and is easy to install. 

works best at a range of up to 30 miles from the signal 
source. We recommend an amplifier for reception up 
to 45 miles away. Ask your representative for details. 

The handmade assembly is encased in aircraft­
grade plastic and high-density foam. The weather­
resistant cover is a neutral white and can be painted 
to match the color of the house or room. Plus, the 
omnidirectional design allows you to mount the unit 
anywhere you please. The Optima's universal design 
makes it adaptable to any component, and installation 
is a snap. So sit back, relax and enjoy the clearest pic­
ture you can get from your television. 

Get the picture ... risk·free. Call now to order the 
small antennas that get big reception. They both come 
with a 90-day manufacturer's limited warranty and 
Comtrad's exclusive risk-free home trial. Try them, 
and if you're not completely satisfied, return them 
within 90 days for a full "No Questions Asked" 
refund. 

Indoor/Outdoor Antenna . .... . $69.95 $8 S&H 

Dishmate™ UHFNHF Antenna .. $69.95 $8 S&H 

The Dishmate™ Antenna will work with 18" dishes from RCA, 
Toshiba, ProScan, GE, Eurosat, Uniden, Sony and Hughes 
DSS™ Satellite systems. Please specify when ordering. 

Please mention promotional code 3691 -12995 . 

For fastest service, call toll-free 24 hours a day 

800-992-2966 
iiilCEllWJIEl 

To orde r by mai l, send check or money order f or the total 
amoun t including S&H. To charge it to your credit card, en­
close your account number and expiration date. 

Virginia residents only-please include 4.5% sales tax. 

co mt r ad 
industries 
2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 
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Innovative 
Products for 

a Modern 
Planet 

hile on the job or 

just having fun, take along an 

Optoelectronics product and 

experience an entire world of 

wireless communications. 

If you need to calibrate a radio 

oscillator or just find frequen-, 
cies around town, you will 

always be prepared with an 

Optoelectronics product. 

Experience the performance of 

Test Receivers, Frequency 
I 

Counters, and Computer 

Control interfaces as so many 

professional technicians and 

hobbyist alike have relied 

upon to get the job done. 
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