


BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 

INTERNAL A/V HARD DRIVE 
STORES DISC IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISCS. 

EXTERNAL SCSl·ll PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISCS. 

MAKE CUSTOM DISCS WITH 
JUST THE MUSIC YOU LIKE. 

CD Dupe·ltl Stand Alone CD Duplicator 

• DuPlicate CD 
COPIPOSe CD 

COPY CO WRYE CO UP 

TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE 

IS REQUIRED 

DOWN ENTER 

., l 
eusv WRITING 

• :::::::'.:l - -

I I I I I I I 

CD·R l 
4XWRITE 

ADVANCED FORMAT DETECTION 
... ..................... ... ..... ..... ..... ....... ..... PRODUCES PERFECT DUPLICATES 

ON STANDARD CD·R MEDIA. 

COPY ANY CD NOW. 
NO PC REQUIRED. 

DUPE·IT! 
Instantly copy music and 

CD-ROM compact discs. Make 
backup copies of your favorite 
music and software on rugged, 
permanent CDs. Produce compact 
discs quickly and economically. 
No mastering or multimedia 
experience is required. 

Insert your original CD and 
press "start." The multimedia 
processor quickly copies any disc 
to the internal NV hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 

produce perfect duplicates. The 
system is totally self contained ~ 
no additional hardware is required. 

BUY DIRECT: FROM $795! 
100 BLANK CDs $169! 

408 330·5524 
Just plug in the power cord 

and press "start"~it's that easy. 
You can even make your own 

custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal hard 
drive. Then insert a blank CD, and 
you'll have a custom music CD 
with just the songs you want. 

With the included CD mastering 
software, Dupe-It will work over­
time as your personal CD design 
system. Just attach a SCSI cable 

to your PC or Mac, and you're 
ready to design and create your 
own original CD's. Similar systems 
used in duplication houses cost 
over $5,000. Now you can easily 
copy CDs yourself for a fraction 
of the price. 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 

WWW.DUPEIT.COM 

Musicians-ask about our pro-audio CD recorders. Software publishers-ask about our high-volume multi-drive dupli cation systems. 
Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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.brings you a potpourri of high-tech goodies for the techno-tinkerer! 
or thirty years we have been your source for Silicon Valley exotica! 

Tiny Color CCD Camera! 
One of the world"s smallest color cameras! 

Camera-on-a-board measures 1.87" x 1.3", 1 • thick' 

Has glass micro-lens element, not pinhole lens 

DSP on board for auto white-balance , shutter 

Standard NTSC composite video output 

350 lines horiz. resolution , good low-light sensitivity 

Uses 4 - 5 VDC, only 150 mA! Three AA batteries would 
power it for over six hours' 

New in OEM pkg (no box), 90-day HSC warranty 

)C#17736 $89.95 

Pentium II Motherboard 
A1cronics C300 M1ni-ATX (7.5" x 12") Motherboard! 
"or Intel Pentium II or Celeron 233 - 333 MHz CPU 

tel 440LX PllX 4 chipset, 3-3.3v. unbuffered 168-pin 
IMM sockets, up to 384MB, ECG memory support 
ual channel PCI bus mastering Ultra DMN33 EIDE 
-AGP slot, 4-PCI slots, 1-ISA slot (1-PCl/ISA shared) 
• USB ports, 2 SIO ( 16550 
ompatible), 1-PIO (ECP/ 

- PP/STD) 
DA compliant IR Header, 
8-LINK header 

I PCI BIOS on 1 MB 
lash with Advanced 
ower Management 1.2 
ew, 90-day warrantly, with CPU retention post, FD/ 
~D ribbon cables, Driver CD, instruction manual via 
~dobe Acrobat Reader (Note: CPU not included!) 

)C#17809 $75.00 

Home Alarm Stuff! 
ese items are dealer-returned inventory (shelf worn pack­
ing but unused) of home security components that were 
~de by Telko Inc. Mix and match to create your own 
rgain security system' All items have mounting screws or 
ihesive pads, instructions, and alarm units have wmdow 
lrning stickers. All parts have 30-day warranty. 

ST911 Automatic Phone dialer has screw terminals for 
sensor input, power adapter, and very long phone cord. 
nstantly contacts up to four pre-selected phone numbers 
with your own d igitally recorded t 6 second message. 

lC#17718 Phone Message Dia ler $27.50 
Sl OOM Magnetic entry sensors (mag-switch) have a reed­
switch and magnet pair for door or window mounting, and 
approx . 50 feet of white hook-up wire. 
Use with PIA units or Entry Guard below for additional 
protection. Switches may be used in series for multiple 
door/window protect10n. 

IC#17723 Magnetic Entry Sensor $1.95 
S002M Digital Control Motion Alarm has wall-mount 
keypad, PIA infrared motion detector with 110°coverage 
to 60 feet, programmable security code, 10 - 15 second 
entry delay, extremely loud alarm. 

ses 9V banery or AC Adapter (neither included) 

lC#17720 Digital Control Motion Alarm $15.00 
S008B Digital Control Motion Alarm with Safety Chime has 
Wall-mount keypad, PIA infrared motion detector (same 
as S002M above) with very loud alarm OR safety chime 
alert. 
Uses 9V battery or AC Adapter (neither included) 

rC#17721 Digital Motion Alarm/Chime $17.50 
S082X Entry Guard Alarm has wall-mount keypad, mag­
switch activation (one switch included) , programmable 
security code, 10 - 15 second entry delay, extremely loud 
alarm or pleasant door chime. 
Uses 3 AAA batteries (not included) 

iC#17722 Digital Entry Guard Alarm $12.50 

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

Simply point your browser to httpJ/www.halted.com 

Site is constantly being revised, please visit otten! 

Check out the amazing "Gizmo ol the Week" feature! 

Superior Motherboards! 
High-qualityMicronics motherboards for top-level 

performance! Both boards feature: 
+ Built-in Pn. & Sec. Mode4 IDE controller, floppy controller 

+ 2 -USB ports at 12Mbps rate, connect as many as 127 
devices to host system 

+ 2 SIO ports, 1 PIO port, Game/MIDI port, PS/2-style 
keyboard and mouse connectors 

+ Full support for the 'Green PC' specification 

+ "DUAL FORTRESS"has dual Intel Slot 1 sockets for Intel 
Pentium II chip at 2331266/300 MHz (CPU'sllQI included) 

+ ATX motherboard has 4 PCI, 2 ISA slots, (one shared) 

+ Intel 440FX PClset, PllX 3, SMC FDC37C93X Ultra 1/0 

+ Four 3.3V unbuffered 64-bit DIMM sockets, support for 
EDO, BEDO, Fast Page Mode (FPM) memory, ECG 

+ Yamaha OPL MIDI/sound on board w/ drivers 

+ New in box, 90-day warranty, with instruction book, CPU 
brackets, Win/DOS driver diskettes & cables 

HSC#80469 $99.00 

+ M6MI "Pentium Pro" ATX motherboard has4 PCI, 3 ISA 
slots, Intel 440FX PCl set 

+ Comes with tested "Pentium Pro" 150 MHz CPU installed 
w/ heatsink, Ian & VRM module 

+ Supports up to 384Mb memory (6 x 72-pin SIMMs) 

+ Support for EDO, Fast Page Mode (FPM) memory, ECG 

+ New in box, 90-day warranty, with instruction book 

HSC#17625 $129.00 

PCMCIA Sound Card! 
Media Vision PCMCIA Sound Card 

+ Great tor Portables, Laptops with PCMCIA Slot 

+ External pod has joystick port, mic. in ut, line in & line 
out jacks, volume control. 

+ Install software, inst. included. 

+ Win 3.x, W95 compatible 

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

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

HSC#17036 $29.95 

Briefcase of Goodies! 

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

• They were used with a Compaq L TE laptop, and provided 
a SCSI port for a CD-ROM drive with battery back-up 

• Large Nicad pack has 1 O Sanyo Cadnica cells. 
• Built-in 19VDC power supply for battery charging 
• Tiny piggy-back PC board seems to be a SCSI interface 
• Case measures 1 a· x 14 • x r, with several compartments 
• SCSI II to CEN50 SCSI cable, many great parts inside! 
• Buy either the whole assembly, or just the parts you want! 
• Not guaranteed to function with laptops -- for parts only! 

HSC#17180 Complete Laptop Case $29.95 
HSC#17182 Empty Hardshell Case $15.00 
HSC#17181 Nicad Pack, 12.SVDC, 5AH $17.50 
HSC#17179 SCSI 11Cable, 1 tt. long $12.50 

HSC Catalog online! 
+ That's right , get HSC's catalog 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! 

is: Some quanlilles llmiled; al hems subject to prior sale. Minimum order: $10.00 plus elllpplng. Orders under $20.00 subject 
!.00 handling fee, lo addl!lon IQ sbippjng. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
>.o. Boxes) unless otherwise specified. in which case prevailing carrier rate.JlU $5.00 handling fee applies. Prepaid orders that 
I include shipping charges wiU be shipped freight COD. There is a $5.00 UPS charge added to shipping charges lor COD shipments. 
u have questions about your order, please caU Customer Se<Vice at (408) 732-1854 M-F 9AM to 5PM PST. 

CyberEye PC Camera! 
+ High-quality (nice looking too!) composite color camera 

+ 1/4 inch CCD sensor w/auto white 
balance control 

+ Resolution: NTSC video, 542 x 492 

+ Manual focus knob/ring , 5mm to infinity 

+ Power: 5.0 VDC @ 180 mA. Supply 
from PC or keyboard power .. no exter­
nal adapter needed! 

HSC#17535 69.00 

Compaq Docking Bay 
+ Compaq docking "Smartstation" for laptop computer (we 

don't know which!) 

+ Has two internal ISA slots 

+ SCSI port, network ports, serial, 'i ~ 

parallel , video, keyboard & f~!!!~lll'r.J 
mouse ports on back. L 

+ Used, 90-day warranty 

HSC#17713 $39.00 

PCl-Bus 56K Modem! 
+ Genica PCl-Bus 56K Modem at unheard-of price! 

+ Data , FAX, voice, lull V.90 compatibility 

+ Voice from handset 

+ Windows 95/98 or NT only (Not Win 3.1 compatible) 

+ Uses latest Lucent chipset, comes with Lucent drivers 

+ New retail box, with Trio application software on CD 

+ 90-Day Warranty 

HSC#17532 $39.95 

Ultimate Family Tree 
Deluxe Software 

• Easiest and fastest software for cataloging and complet-
ing your family tree! 

• Free professional genealogy family search 
+ Access to over 500,000,000 names and sources! 
• Easy step-by-step instructions and tutorials included 
• Lots of charts and reports! 

HSC# 80471 
'-. 

$9.95 

Workhorse Hard Drives! 
+ Seagate with SCSI interface full-height drives 

+ Good, Reliable drives for many applications 

+ Choose from 670 or 330 MB size ~··· 

+ With 90-day warranty! Ill·'~~/ 

HSC#17556 ST4766N $35.00 
HSC#17557 ST4385N $29.00 

Video-hacker Dream! 
• Logitech Videoman Video-conference camera & interface 
• These units were sold with Hewlett Packard S-700 work-

stations for videoconference capabi lity 
• We do not have technical data , software or manuals 
• All we have is cameras with stand, and SCSI-II interface 
+ The camera is on a weighted stand that extends from 13" 

tall to over 20" tall, and has a stereo microphone 
+ Color camera is digital output only (not NTSC) as faras we 

can tell •• but who knows? 
+ Interface box has two SCSI-II ports on back, and a DC 

power input (we do not have the adapter), and on the front 
it has a mic. out jack, composite video out (BNC), and the 
connector for the camera cable. 

+ Note: HP and Logitech will provide no information on these 

HSC#17503 $39.95 

Get the Right Touch with 
ALPS Input Devices! 

Get name-brand quality at bargain-basement prices with 
these premium keyboards and mice -- all are new and 
have a 9()-day HSC warranty. Some quantities limited! 

Alps Premium Keyboard 
• 'AlpsTouch ' (Im) Model: MCL-101 
• Premium mechanical keyswitches 
• Audible key clicks 
• Industry-standard 101-key layout 
• IBM AT , PS/2 and 100% compatible 

HSC# 17828 
Alps PS/2 - Style Keyboard 

$14.95 

• Alps 'WB' series PC compatible keyboard 
• 101 key, Windows layout 
• Small footprint , low profile, lightweight 

HSC# 17829 
Alps Adjustable Mouse 
+ For Macintosh computers 
+ The first mouse that adjusts to you' 
+ Three programmable buttons' 
+ Sleek design tor comfort, easy handling 

$12.50 

• Chording -- Program multiple button combinations! 
• Requires Mac O/S 6.04 or later, available ADB port 
• 400 dpi resolution, Made in U.S.A. 

HSC# 17827 $17.50 
Alps 2-Button Mouse 
• Two-button type with PS/2 plug 
• Ergonomic shape for comfort, easy handling 
• Ultima Driver software vl .3 diskette included 
• 400 dpi resolution 
• New, OEM package, 90-day warranty 

HSC# 17830 $3.95 
Alps PS/2 Mouse 
• Sleek two-button design 
• Designed for comfort, easy handling 
• Alps 'professional' series mouse 
• 400 dpi resolution, Made in U.S.A. 
• New, OEM package , 90-day warranty 

HSC# 17831 $4.95 
Alps Glidepoint Touchpad 
• Desktop pointer ... replaces your mouse or trackball 
• Three programmable buttons 
• 'Taps' for instant selection (highlighting, clicki ng .. etc!) 
• Large touchpad for comfort and accuracy 
• DOS, Windows 3.xx and 95 compatible 
+ Adjustable base for convenience and control 

HSC# 17832 $14.95 

External SCSI Drive Cases 

+ Bargain case for5.25" drives, brand 
new! 

+ 7" x 4.5" x 10.5" overall size 

+ 50-pin SCSI connectors 

+ SCSI ID switch 

HSC# 17130 

+ High quality low profile case for h~~=°''::""~ 
5.25" drives, brand new! 

+ 7" x 2.25" x 11" overall size 

+ 50-pin SCSI connectors, RCA 
Audio connectors 

+ SCSI ID switch , termination switch 

+ Tiny 12W Power Supply (5VDC @ 1.4A, 12VDC @ .4A, 
probably only good for CD-ROM's) 

+ Fan-cooled, uses standard I EC Power cord (not included) 

HSC# 17357 $29.95 

Lead-Acid Rechargeables! 
These are all new balteries by Tempest with tab terminals. 
Perfect for hobbies, security systems, battery back-up, etc. 

+ TA1 .2-6, 6VDC at 1.2 AH, measures 3. 75 x 1 x 2" 

HSC#17589 $3.95 
+ TR1 .2-12, 12VDC at 1.2 AH , measures 3.75 x 1.875 x 2" 

HSC#17197 $4.95 
+ TR4-6, 6VDC at 4 AH , measures 2.75 x 1.75 x 4" 

HSC#17588 $4.95 

Electronic 
Supply [19] 

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

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

.. 
lliiii 
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Tuning your receiver wi ll never be easier. Introducing the all new Mini Scout Reaction 

Tuner. With a .00 L second measurement time, the Mini Scout will not miss even the 

briefest of transmissions. While Locking onto a frequency from up to 200 feet 

away (5w UHF), the Mini Scout automatically tunes the receiver* to the action 

*Compatible Receivers: 

ICOM 
7000, 7100, 8500, 9000, R10 

AOR 
8000, 80008, 8200 
Optoelectronics 

Optocom, R11 
Radio Shack 

Pro2005/6 with OS456/Lite 
Pro 2035/42 with OS535 

No modifications necessary. Interface cables required. 

Specifications 

1 OMHz - 1.4GHz 
Reaction Tune 
LCD Display 
<3mV Sensitivity 
Signal Strength Bargraph 
Filter Mode 
Capture Mode 
Backlight 
Beeper 
Vibrator 
400 Memories 
255 Hits Counter 

Scout Mini Scout 

AreFM 
Broadcast 

slgnals a Problem? 
Knock them out with the N 100 Notch 

Filter. Blocks 88 - 108MHz, Connect 
between antenna and Scout or Mini 
Scout. .......... .. ...... ... ...... .. .......... $99 

using its patented Reaction 

Tune capability. No manual 

tuning necessary. 

Patent No. 5,471 ,402 AR8200 Not Included 

Seoul Fre~uency Recorder 
Reaction Tuner 

SPECIAL 
DB32 & CC30 $29 

OPTODIREC1'•800·327-5912 
"IWll'llr-1 ,..., .. ,.., .... .. , !!! ~"•••,.r® 

I '-1 '''-'1•1-...,.-P. 
5821 NE 14th Avenue • Ft . Lauderdale , FL 33334 

Phone: (954)-771-2050 Fax: (954)-771-2052 E Mail: sales@optoelectronics.com 
Prices and Specifications are subject to change without notice or obligation. 

0832 Antenna shown on Scout and Mini Scout sold separately. AOR, ICOM, Radio Shack are all registered trademarl<s 
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SOME PRACTICAL LIGHT METERS - PART 2 
Determine and construct the specific "lighting" system which suits your 
particular needs, and learn the details that apply to that system. 

Evert Fruitman ... Page 6 

SAFE AND SANE SMD REPAIR 
Learn how to successfully remove and replace SMD chips. 

T J Byers .. . Page 9 

BUILD THE POT BOX 
Useful to experimenters and circuit designers, this inexpensive decade 

potentiometer box allows you to conveniently deter­
mine the best value of resistance to use in a circuit. 

Fred Blechman ... Page 19 

THE 110PTO" IN OPTOELECTRONICS -
PART 2 
Learn the basic nature and behavior of optical prisms 
and lenses in this installment of a four-part series. 

Ray Marston ... Page 31 

BUILD A SEPIC REGULATOR FOR YOUR BATTERY-POWERED 
DIGITAL PROJECT 
Portable power for your portable electronics is not a trivial consideration. 

Fernando Garcia ... Page 66 
Decade Pota .. uo.n1~ter 

eu19atlt•tion: a.lit MARINE ELECTRONICS FOR THE LAND RV MARKET 
Electronics that go into boats and vehicles share a lot of common 
applications. Find out the advantages of technology exchanges between 
these two markets. 

----
., ,,~~B·'i:!' "'"'" ~ 

~~~:ii/~U~ " " " 
it""~" "'"'''4~';;,.. -::;;;..,:~:-

AMATEUR ROBOTICS NOTEBOOK 
A GrowBot review, Breadbot code on-line, and SIMMStick Design 
Contest99 details. 

Robert Nansel ... Page 89 

ELECTRONICS Q & A Tl Byers ... Page 74 

OPEN CHANNEL 
Some design rules for building circuits. 

Joe Carr ... Page 14 
RESOURCE BIN 
Exploring used test equipment options. 

Don Lancaster ... Page 83 
STAMP APPLICATIONS 
One step beyond the application note. 

Lon Glazner ... Page 2 5 

THE COMPUTER-CONTROLLED WORLD 
Due to unforeseen circumstances, The Computer-Controlled World will 
be postponed for one more issue. We apologize for any inconvenience 
this may have caused. 

Advertiser's Index ... 78 
Classified Ad Info ... 78 
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Events Calendar ... 56 
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NV AdMart ... 80-81 
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Gordon West ... Page 87 
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150. Plans/Kits/Schematics ... ..... ...... 50 
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Putting It Together 

Last month, we went over several ideas 
regarding light meters in some detail. Now, as 
we start to construct the systems, we will go into 

specific details that apply to a particular system. 
We will start with the simpler, ambient light 
meter of Figure 1. 

Simple Analog Meter 
for Ambient Light 

This is about the simplest stand-alone unit 
you could make. It consists of three resistors, a 
photo cell, a regulator, a meter, a couple of 
switches, the battery, and the box. You could put 
the parts on a piece of pert board. The capaci­
tors connect to the regulator just as shown in the 
diagram. Put an ON/OFF switch between the 
battery plus ( +) and the input to the regulator. 

You will have to determine which side of 
the photo transistor goes to plus and which 
side goes to the meter. Usually they mark the 
leads. You can verify that with an ohmmeter; 
either analog or digital. A DMM will show a 
marked change in resistance as you move the 
photo transistor into brighter light. The meter 
on an analog ohmmeter will tend to 'follow' the 
light changes if you have the leads correctly 
connected. Use an intermediate range, RX100 
to RX1000 on an analog meter. Select some­
thing around 2,000 to 20,000 on a digital meter. 

If you use the plug-socket arrangement 
shown in Photo A, you can determine the cor­
rect connections in a more convenient way. Plug 
the transistor into the socket, to which you have 
6 April 1999/ Nuts & Volts Magazine 

already soldered wires. Connect the wires to an 
ohmmeter, or connect a resistor from 1,000 
ohms to 4,700 ohms, a battery, and a 0-1 mil­
liamp meter in series. One side of the resistor 

goes to one side of the transistor, 
the other side of the transistor 
goes to the battery, etc. 

If the meter does not seem to follow the light 
changes, reverse the connections to the transis­
tor and try it again. When you have the correct 
connections, It will definitely follow the light level 
changes. The socket allows convenient connec-

tion changes. Hooking the transistor up back­
wards in this circuit will not harm it. 

You may use a CdS, light-dependent resis­
tor for the photo cell instead of the photo tran­

sistor as I did in the final version of my 

analog meter. The CdS cell does not care which 
lead connects to the battery plus. A socket still 
makes a handy way to connect to the photo cell. 
Photo B shows the mounting details for the CdS 
cell. 



The socket consists of two pins cut off 
of a machine-pin IC socket. The red wire 
in Photo A indicates the collector lead. 
While that photo shows the photo transis­
tor in the digital version, the photo transis­
tor will work with either system. We will get 
to calibration later. 

Simple Digital Meter 
f9r Ambient Light 

Figure 2 gives the circuit of the light meter 
which is a step up in complexity. It uses a few 
more parts, but as explained earlier, it gives us a 
more sensitive instrument. Instead of a two-posi­
tion range switch, it uses a six-position switch, 
although you could limit it to just two ranges and 
use the smaller, simpler switch. 

The digital panel meter, possibly cheaper 
than its analog counterpart, needs a separate 
battery for its power. It also needs the voltage 
divider on the input to limit the voltage. The meter 
battery gives long life and, up to the point where 
the readout becomes too dim to read, the battery 
voltage does not seem to affect accuracy. 

The voltage divider helps 
match the expected range of 
input voltages to the allowable 
range of input voltages. Most of 
these meters will have a basic 
sensitivity of 200 mV. They will 
read 199or 199.9 mV. At 200 mV 
input or more, they show a 1 fol­
lowed by a blank scale. Within 
reasonable limits, you may 
exceed th.e nominal 200 mV input 
without damaging the meter. I 
picked values that would keep 
the input voltage within that limit 
on some setting of the range 
switch, and with the light levels 
that it should see. 

In the prototype version, for 

ease of mounting and to minimize the number of 
wires running around the box, I put the range 
resistors directly on the switch as shown in 
Photo C. From top to bottom, you have the resis­
tors for the Highest light level to the Lowest. Note 
that we use only five resistors for six ranges. The 
two most sensitive ranges show only about a 
10% difference in sensitivity. However, the last 
range costs nothing extra, so we may as well use 
it. 

If you put the range resistors on the back of 
the RANGE switch, you will still need a piece of 
pert board for the 82 K resistor and the 1 O K sen­
sitivity control. When you get those wired, turn 
the sensitivity control to about 'the middle of its 
range. You will make the final adjustment later. 

Wiring the Digital Panel Meter 

The other parts in Figure 2 could go on a 
piece of pert board. Put an ON/OFF switch 
between the battery plus and the input to the 
regulator. Remember, the digital version ·needs 
a separate battery for the digital panel meter. 

That means that the ON/OFF 
switch will have to have two poles: 
four contacts. With its greater sen­
sitivity, the digital version uses a 
five-volt regulator and just a nine­
volt battery. The adjustable regula­
tor needs more parts around it in 
order to set the desired voltage. 
The five-volt regulator needs no 
adjustment; 7-30 volts in, 5 volts 
out, simpler wiring. 

Packaging It 

Select a box large enough to 
hold the DPM and, most likely, it 

Continued on Page 58 
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TECHNOLOGY UPDATE 

Stealth antenna hides under 
gutters but perfonns like big 
ugly antennas 
The new Max Antenna by GE is the low-profile, high-_gain way to get 
flawless reception of broadcast signals without expensive installation. 

by Hope Chapman 

Electronic engineers agree­
you're television is only as good 

••1111!19' as the signal it receives. Unfort­
unately, antenna design has not 
kept pace with improvements in 
television quality and the features 

.....----------. available. Both cable and satellite 
television systems have spent a 
great deal to improve the quality 
of their transmission, but they can 
be extremely expensive, they ----u aren't available in all areas and 

The Max 
Antenna by 
GE is the 
ultimate TV 
antenna 
system. 

n ot pay a hefty monthly sum for 
the privilege of receiving a signal, 
your options have been limited, 
and your picture was likely to be 
distorted. You could always mount 
a huge antenna on your roof, 
but that's not even allowed in 
some neighborhoods . Then 
there's the problem of aiming the 
antenna at the broadcast source. 

may not provide access to local 
TV stations. The advent of digital 
broadcast television is about to 
change the face of television, and 
in the near future, broadcasters 
will begin transmission of these 
high definition signals. This will 

mean that you won't need to pay outrageous cable 
bills or subscribe to satellite programming to get 
the perfect picture. 

Clear alternative. The Max An­
tenna series from GE uses a revolu­
tionaty electromagnetic design to 
maximize installation flexibility and 
yield longer range reception of aff­
air VHF and UHF signals. Unlike a 
conventional dipole antenna, the 
Max Antenna can receive signals in 
both vertical and horizontal planes with 
minimum cross-polarization loss. This 
design allows for the first low-profile 
antenna solution that provides 
numerous installation options. 

never see. 
or fine tuning during use. 
You simply inStall it, set it 
and forget it. 

Would you rather hate 
the "old-fashioned" 

Attractive design. This 
antenna has been designed 
with your living space in 
mind. It features a durable 

So people have headed back up to the attic and 
pulled their old rabbit ears out of storage. What 
they'll find is that although rabbit ears will provide 
reception of over-the-air signals, they are just as 
ugly and just as difficult to adjust as ever. Luckily, 
there is a new antenna from GE that will provide 
breakthrough performance without making your 
family room look like something out of the fifties. 

Superior components. The key to 
the superiority of this antenna is its inge­
nious use of the latest electromagnetic 
technology-providing high gain and 
full channel coverage as well as the 
greatest amount of mounting flexibility. 
First, the antennas were designed 

unsightly antenna 
tower or get even better textured surface that mounts 

reception With one that easily and can be painted to 
match any decor. You can 
mount it vertically on your 
chimney or horizontally 
under the eaves of your 

you can mount horlzon­
lally or vertically. 

Fuzzy outlook. If you subscribe to cable, you 
receive a quality picture on most channels, as long 
as storms or other factors don't disrupt your ser­
vice. Unfortunately, the interference caused by 
the signal bouncing off buildings and other 
large objects, known as multipathing, often 
results in "ghosting" or "snow." If you'd rather 

around a wide band element to achieve the greatest 
amount of gain in a relatively small space. Next, an 
amplifier and matching network was designed to 
enhance the reception of weak signals. This ampli­
fier also adds very little distortion to the strong sig­
nals, giving it a balanced amount of gain. A filter on 
the amplifier board will allow for good matching 

.----------~-.--rw-..-~~~-.------''------------.. between the antenna 
uper MAX 

Six-feet. 
Reception 
up to 60 
miles 

The range Iha.l's right 
for you ••• 
With the right antenna, 
UHF /VHF reception is better 
than the cable broadcast of 
local network stations: 

• The Super MAX. Antenna is 
six-feet long and provides 
the maximum reception for 
up to 60 miles. 

• The Mid-range MAX. Antenna 
is three-feet and provides 
reception up to 40 miles. 

•MAX. lndoor/()utdoor 
Antenna is two-feet in length, 
can be used indoors and out, 
and has a reception range up 
to 20 miles. 

and amplifier. Special 
attention was paid to 
design an antenna­
amplifier combination 
that would be complete­
ly compatible with the 
new digital transmission 
format . It has been 
designed for strong sig­
nal distortion rejection 
and a low amount of 
noise. The scientists who 
designed it followed cer­
tain optical principles to 
give the antennas good 
sensitivity in both the 
vertical and horizontal 
p lane. It is omnidirec­
tional and requires no 

,__ _ ____ .._ ____ ...._ ..... ..._ ________________ __. adjustments, orien ting 
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rooftop. If it weren't for the improved picture on 
your television, you would never know it was 
there. 

Risk-free rece ption. The Max Antenna is the 
perfect way to get a perfect picture. It comes with 
Comtrad's exclusive risk-free home trial. If you are 
not completely satisfied, return it within 90 days 
for a full "No Questions Asked" refund. 
Max Indoor/Outdoor Antenna . .. . $49.95 $7.95 S&H 
20-mile range 

Mid-range Max Antenna .. ... .. . $69.95 $9.95 S&H 
40-mile range 

Super Max Antenna .......... $99.95 $11.95 S&H 
60-mile range 

Please mention promotional code 5731-15579. 

For fastest service, call toll-free 24 hours a day 

800-992-2966 l.iall VISA 11•1 
To order by mail, send check or money order f or the total amount 
including S&H. To charge it to your credit card, enclose your ac­
count number and expiration date . 

Virg inia res ide11ts 011ly-please itlclude 4.5% sales tax. 

s ries 
2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 



byTJ Byers 

!iafe and !iane 
!iMD Repair 

How To Successfully Remove And Replace SMD Chips 

or more years than I care 
to admit, I've trou­
bleshooted and repaired 
all sorts of electronic 
devices, everything from 
appliances to car stereos 
to TVs to satellite equip-

ment. Over the years, I've seen many 
changes - most of which require 
stronger eyeglasses as the size of the 
parts shrink. (Don't know about you, 
but spotting an eagle at 300 yards is 
easier than spotting a bad 10 mil sol­
der joint.) This progress has also 
changed the way defective parts are 
replaced. The latest challenge is SMD 
- surface mount devices. 

Unlike traditional DIP (dual inline 
plastic) components - which are a 

challenge in themselves with plate­
through solder pads - SMD parts 
have tiny, fragile leads that attach to 
tiny printed circuit board pads that 
are even more fragile that the leads 
themselves. Too much heat, and ... 
poof, the pad and its link to other 
pads/traces are history. 

The mission, should you wish to 
accept it: How do you remove a 
defective SMD part from a multi-layer 
PC board and have the copper 
pads/tracks survive? Simply lower the 
heat, the experts tell us. 

It's All About SoJder 

Somewhere around the Bronze 
Age (3500BC), man learned how to 
extract and alloy metals to forge 
weapons, cast sculptures, and bond 

all sorts of materials. Let's take lead, 
one of the earliest discoveries, for 
instance. As a kid, I remember the 
stench of burning calking rope as my 
father ladled molten lead (like gravy 
at Thanksgiving) into the joints of a 
soon-to-be sewer pipe. It quickly 
solidified and made a water-tight seal 
(well, after a bit of pounding). My 
dad also used lead, in the form of sol­
der, to weld copper water pipes and 
other plumbing fixtures. 

In fact, the word plumber comes 
from the Latin word plumbum, which 
means lead (Pb in chemistry). Back in 
Roman times, lead - a very mal­
leable, non-corrosive metal - pound­
ed into the shape of pipes was used 
for both fresh water delivery and 

waste disposal. Today, we know the 
deathly consequences of heavy-metal 
poisoning, and lead pipes have long 
given way to steel, copper, and plas­
tics. 

However, lead-based compounds 
are still used extensively in the elec­
tronics industry. For example, I use 
lead-solder every day to connect com­
ponents to each other and tack them 
onto circuit boards. If you've ever 
tried it, though, you have discovered 
it takes a lot of patience and skill. The 
hardest part of getting a perfect sol­
der joint is temperature control. Too 
little heat produces a solder joint 
that's grainy and brittle; too much 
heat, and you run the risk of destroy­
ing the parts you're trying to bond. 
How much heat you need depends 
on the type of solder. 

There are many kinds of solder, 
all of which use tin as a base. To this 
is added various amounts of lead, sil­
ver, or other elements to characterize 
the melting point and strength of the 
bond. Table 1 shows the most popu­
lar blends. 

Generally, the higher the melting 
temperature, the stronger the bond. 
Unfortunately, semiconductors are 
very sensitive to sustained high tem­
peratures. As the temperature rises, 
so does the risk of failure. 

Making An SMD Board 

When an SMD board is manu­
factured, the surface mount chip is 
"glued" in place on the board using a 

solder paste. The board is then heat­
ed to the point where the solder 
melts and "reflows;" that is, it 
becomes liquid and fills the voids 
between the lead and the circuit 
board pad. However, the reflow tem­
perature is typically 419 °F (215 °C), 
well above the glass-transition tem­
perature of epuxy (320 °F, 160 °C), 
where the material undergoes a tran­
sition from a solid to a plastic state. 
Fortunately, it takes longer for the 
epoxy case to melt than it does for 
the solder to reflow, so no damage is 
done if the heat isn't applied for too 
long - typically 15 seconds. 

· The two widely-used SMD sol­
dering methods are infrared reflow 
and vapor-phase reflow. Both melt 
and reflow the solder through total 
board immersion. That is, the board 

is placed in an oven, and the temper­
ature raised until the solder melts. 
The temperature is then reduced and 
the board removed. Timing here is 
critical because you need enough 
heat to melt the solder, but not so 
much that'll damage the IC. Here's a 
brief overview of how each works 
(Figure 1 ). 

Vapor-phase reflow soldering is 
currently the most popular and con­
sistent method. It uses a liquid fluo­
rinert compound for the heat-transfer 
medium. The board is inserted into a 
sealed chamber and the liquid is heat­
ed to its boiling point, at which point 
it turns into "steam." The temperature 
of the vapor is determined by the 
fluid type (Table 2). Dwell time in the 

chamber is generally on the order of 
1 5-30 seconds, depending on the 
mass and density of the board. 

Infrared reflow uses air for the 
transfer medium, and is actually a 
mixture of infrared heating and con­
vection oven technologies. The heat­
ing is generated by infrared lamps or 
panels, and the air circulated with a 
blower to prevent stratification. 
Because the medium is dry air rather 
than moist vapor, it takes longer to 
heat the board to reflow tempera­
ture. On the other hand, the method 
produces less thermal stress on the 
board. .. 

Repairing SMD Boards 

When replacing a defective SMD 
component, the hobbyist doesn't 

Nuts & Volts Magazine/April 1999 9 



have the precise temperature control 
used to initially place the part. 
Obviously, the worry isn't the dead 
IC, but the traces on the PC board. If 
you apply too much heat, the adhe­
sive that bonds the copper trace to 
the board will "melt" and let go. What 
you're left with is a dangling pad, or 
worse, no pad at all (you'll likely find 
it stuck to the tip of the soldering 
iron). 

Until recently, the only SMD 
removal process economical enough 
for the hobbyist was done using flux­
saturated braid, like the No-clean 
SMD Repair Kit from Kester, which is 
available from Jameco (1-800-831-
4242; http://www.jameco.com), 
Mouser Electronics (1-800-346-6873; 

http://www.mouser.com), and other 
supply houses. 

The idea is to remove as much 
solder as possible, at least enough to 
weaken the solder bond, using the 
braid as a solder wick. Then a light 
touch of the soldering iron tip would, 
hopefully, pop the lead loose. This is 
no easy chore when a chip has the 
footprint of a centipede. Moreover, 
wedging the braid and hot iron tip 
into the limited space between SMD 
parts without breaking something is 
a formidable task. 

The alternative is to clip out the 
IC with a pair of diagonal cutters, 
leaving the leads sprouting from the 
PC board like grass. One by one, the 
leads are removed using a soldering 

iron and tweezers. In fact, it's the 
only way I've been able to successful­
ly remove LSI (large scale integration) 
!Cs using the Kester Repair Kit . 
Unfortunately, this method often 
damages delicate solder pads before 
heat is applied. 

Removing SMDs 
The S.afe Way 

The new, smart way to remove 
SMDs is with a special solder made 
by Chip Quik (1-800-836-2447; 
http://www;chipquikinc.com). 
The solder is an alloy of tin, lead, indi­
um, and bismuth. Bismuth is a heavy 
metal that's one step above lead on 
the periodic table, and is the most 

diamagnetic of all metals with a ther­
mal conductivity lower than any 
other metal, except mercury. 

When tin and bismuth are "amal­
gamated," it reduces the melting 
point of the solder to a very low 136 
°F, as opposed to the 361 °F melting 
point of 60/ 40 solder. When you 
meld the two together - that is, 
melt the new solger with the old -
the resultant all~has a melting point 
of about 150 °F {well below the boil­
ing point of water). At temperatures 
this low, it's nearly impossible to dam­
age the solder pads. 

The procedure is easy and pain­
less. It Involves four easy steps, which 
are outlined in Photos A through D. 
The process starts by applying a drop 

As a paid subscriber to Nuts & Volts, 
you'll receive a 106/o discount off the 

listed price sltown here!! 

Build your electronics library at a price you can afford!! Order now!! 

$34.95 
......,l!Lla!Wlll! ' Programming 

and Customizing 
BASIC Stamp 
Computers" 
by S. Edwards 

Build smart electronics projects with 
the inexpensive, simple-to-use, surpris­
ingly powerful BASIC Stamp. 

$39.95 

"Encyclopedia 
of Electronic 
Circuits" 
by R. Graff 

An extensive library of 1,000 circuits 
from the bestselling, six-volume 
' Encyclopedia of Electronic Circuits." 
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$44.95 

"Handbook of 
Radio and 
Wireless 
Technology' 
by S. Gibilisco 

A comprehensive compendium 
on the entire field of radio and 
wireless technology. 

$54.95 

'Handbook of 
Microcontrollers' 
by M. Predko 

This much-needed reference is the 
first to cover all the most common 
types of eight-bit microcontrollers. 

$34.95 
"Electronic 
Troubleshooting" 
by D. Toma! and 
N. Widmer 

Troubleshoot and repair any type of 
electronics with this comprehensive 
guide. 

$39.95 
'Circuit 
Troubleshooting 
Handbook' 
by J. Lenk 

This handbook gives full descriptions of 
the operation of important circuits, and 
how each circuit's characteristics may 
figure in its failure or poor performance. 

$39.95 
"Programming 
and Customizing 
the 8051 
Microcontroller" 

.__ __ ___, by M. Predko 
This tutorial/disk package details the fea­
tures of the 8051 and demonstrates how to 
use these embedded chips to access and 
control many different devices. 

$24.95 
"How Electronic Things 
Work ... and What to Do 
When They Don't" 
by R. Goodman 

Never again be flummoxed , flustered, or taken 
for a ride by a piece of electronic equipment 
with this fully illustrated, simple-to-use guide. 

Send check or money order to uts & olts, 430 Princeland Court, 
Corona, CA 91719. Include a complete shipping address {no P.O. Boxes, 
please). Shipping le handling $4.SO. CA residents add 7.75% sales tax. 
Or, call our toll-free ordeN>nly line at 1-800-783-4624 and use your 
MasterCard or Visa. AU.. ORDERS MUST BE PREPAID. 
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FIGURE 1 - Temperature control is important The two leading and safest 
SMD reflow soldering methods are infrared and vapor-phase. 

of flux from the included syringe to 
each lead of the part to be removed 
(Photo A). 

Next, melt a dab of Chip Quik 
solder on each to the leads using a 
small (30W) soldering iron - just pre­
tend like you're soldering the chip in 

After the part is removed, you'll 
notice an unsightly mess left behind. 
This is solder "ash," a result of the 
interaction between the ChipQuik 
solder and the old solder, which has 
to be removed to expose the pad 
underneath. Clean-up is done with a 

Sources Mentioned 
3M 

http:/ /www.3m.com 

Chip Quik 
25 Nichofas Rd. 

Framingham, MA 01701 
1-800-836-2447 

http://www.chipquikinc.com 

Digi-Key Corp. 
701 Brooks Ave. South 
Thief Falls, MN 56701 

1-800-344-4539 
http:/ /www.digikey.com 

cotton swab dipped in flux (Photo D), 
followed by an alcohol wipe. The 
Chip Quik SMD-1 SMD Removal Kit 
contains enough solder to remove 8-
10 44-pin SOIC packages. 

SMD Replacement 

What's left is a clean footprint, 
ready to accept the new SMD. The 

place rather than remov­
ing it. Be fiberal with the 
Chip Quik solder (Photo 

TABLE 1 - PfmlCAl PROPERDQ OF El.ECJRICAL SOLDER 

B), and don't worry about RadioShack 
solder bridges (slipovers). 

% tin (Sn) % lead (Pb) (Ag) Melting ~(°F) R ~ ·~ 

Once the leads are 
treated, apply heat to the 
leads until the new solder 
is molten, and lift the SMD 
off the board using a den­
tal tool (Photo C) or vacu­
um pick. 

98 608 
64-001 
64-015 
64-013 
64-025 
64-027 
Chip Quik 

60 
63 
62 
95 
97 
48 

40 361 

THE BEST PRICE EVER 
ON THIS INDUSTRY FAVORITE 

S1 .095 + SHIPPING 

HP 86408 SIGNAL 
GENERATOR OPT 003 

~ 
~· _:_1:_~;.;. - -·-- -....:J 

CONDITION CODE "A" 

Frequency: SOOKHz to 512MHz. Indicates to 
1024MHz. Requires external frequency dou­
bler for 1024MHz (supplied with unit). Readoul 
can be used as a frequency counter. 
Accura~ : 6.5 digits expandable to X10 and 
X100. Outout:-1<i5dBm to +19dBm (0.5 to 
512MHz). Modulation: AM, FM, pulse, 400 and 
1 KHz, 1 mV to 1V internal. Has input and out­
put 01 modulation sources. PRICE: $1,095 

LIMITED SUPPLY 
DUE TO OVER­

WHELMING 
DEMAND 

HP 200CD Oscillator ... . .. .. $95 
HP 3128 Selective Voltmeter .. $695 
HP 331 Distortion Analyzer ... $249 
HP 400E Voltmeter ......... $325 
HP 412A Voltmeter .. .. . .. . . $95 
HP 415E Voltmeter . . ... . .. . $125 
HP 3435A Multimeter . . .. ... $295 
HP 8160A Generator ....... $2,800 
Krohn-Hite Model 4300A 

Oscillator .............. $395 
PRO Type 2020 Vector Voltmeter • 

w/sampling heads ........ $250 
Systron Donner Spectrum Analyzer 

Consists of tumn9 unit Model 
809-1, display unit Model 
712-1 .......... ....... $1,995 

Watkins Johnson WJ-8628-4 
Receiver •. . .. . ." .. ...... $8,500 

37 -e 361 
36 ~ 354 

~ 

. ' . 1..,. ,._,, 
~:,t 

28 

AN/URM-120 
50 OHM THRU-LINE 

RF WATTMETER 

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

.__ _____ _, USWR~1.08 to 1. Uses three 
plug-in coupler 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: 7"Wx6-
5/8"Hx7-1/5"D. Weight: 6.5 lbs. Price: $395 

TEKTRONIX 2336YA DUAL TRACE 
1 OOMHz PORTABLE OSCILLOSCOPE 

Vertical: DC to 100MHz 
band with 5 mV per div. to 
5V per div. maximum sen­
sitivity of 2mV/div. 
Horizontal: Time Base A: 
0.05 uS/div. 0.5 sec/div. 
X10 to 5 ns/div. Time Base 
B: 0.05 uS/div. to 50 

L~~~~~~~ mS/div. X10 to 5 ns/div. 
Has digital readout of 
delta time, delayed sweep, Price: $795 

LAMBDA 
LK344A-FM 

POWER 
SUPPLY 

Front panel voltage 
and current meters. " 

and XY input div. 

Con-vection-cooled, L.!•'._..;:...::...~=..:~~~~~ 
no blower. Voltage 
adjustable from O to 60 VDC at a maximum 
current of 4A. Regulation 0.015% or 1 mV. Line or 
load. Series/paraUel operation. Remotely programma­
ble by voltage or resistance. Less than 500µV RMS 
ripple. Conslant current/constant 
current. NEW Price: $395 

4 421 
3%Cu 410 
21% In, 3%8i 136 

HP 180A SCOPE 
(MIL SPEC AN/USM-281 A) 

~----~ Includes vertical plug-in 

TELEGRAPH 
KEVER 

1801A (PL1186), hori­
zontal plug-in 1821A 
(PL1187). Tested. 
Manual Reproduction: 15 

$195 

Unique item for 
military collectors. 
J37 telegraph key, 
new in original '--~===-~~~ 

government package. 

JONES MODEL 1600-1 
TACHOMETER 
Instrument tachometer centrifugal 
mechanical tach measures RPM 
scale 0-500 RPM, coupling shaft 
1 /8" accessories, various size 

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

SEXTANT 
Aircraft or marine navi­
gation. No case. $50 

SINGER CSM-1 ' 
COMMUNICATIONS 
SERVICE MONITOR 

RF signal source: o to 
600MHz in 100MHz 
steps plus 1 OOHz 
vernier. RF output: 11 o 
to O dBm, built-in oscillo­
scope monitor. Inputs: 
RF, detected, vertical, 

horizontal, AM/FM. Outputs: audio, tone, RF. Functions: 
generate 2mV to 2mV. AGC: manual or auto. $395 

CT SYSTEMS 3000B 
SERVICE MONITOR 

$2,500 

Write In 68 on Reader Service Card. 

Howard Electronic Instruments 
6222 N. Oliver 

Kechi, KS 67067 
1-800-394-1984 

http://www.heinc.com 

jameco 
1355 Sho y Rd. 
Belmont, 4002 
1-800-8 242 

http://www.jameco.com 

Mouser Eleqronics, Inc. 
2401 Hwy.:'287 North 
Mansfield, TX 7 6063 

1-800-346-6873 
http ://www.mouser.com 

new part can be soldered in place 
using any number of techniques. My 
favorite is wetted solder · paste, like 
the R244 formula from Kester (avail­
able from Digi-Key, 1-800-344-4539; 
http://www.digikey.com). This paste 
is a blend of 90 percent solder and 
10 percent gooey flux that is applied 
in a bead along the newly-cleaned 
pads using a syringe. 

With a pair of tweez-
ers and magnifier, carefully 
align the new SMD in 
place so that it lands 
squarefy on the pads. Let it 
set for a few hours to hard­
en the paste. Use a low­
wattage iron - about 15 
watts - with the smallest 
chisel-t~p you can buy 
(RadioShack 64-2055, or 
equivalent) to solder the 

MORGAN DATA 
SYSTEMS 
MODEL8609 
Constant voltage .or current 
power supply voltage 
range: O to 50 volts. Current 
range: Oto 1.5A. Readout: ~----~ 
3 digit with 0.1 volt and 1 mA current resolution. 
Regulatioq: linear; input voltage: 115V /220V. 
Adjustments: voltage and current has remote 
control adjustment capability. NEW. Price: $95 

BOX 

$15 

FIBERGLASS, WATERPROOF 
Exterior size 20-1/2 (L) x 14-1/4 fYV) x 10-1/2 (H) 

NICKEL CADMIUM BATTERY 

G.E. Catalog No. 42B004KA01. Nominal volts 
12 rated capacity 4.0aH, wt. 5 lbs. NEW $55 

TS-723A 
SPECTRUM 
ANALYZER 
Frequency range . 
20Hz to 20KHz. 
Noise measure­
ment - full scale 
300 microvolts, 
minimum -75dBm, 

~----~-~frequency -10Hz 
to 20KHz. Power supply - 115V/230V, 50 to 
100Hz, 90 watts. 

- $95 
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TABl£2 
POPULAR YAPQR-PHASE SQIYEN1S 

Solvent BoiJing Temperature 

FC-70 419 "F 215 °C 
FC-71 487 °F 253 °C 
FC-5312 419 °F 215 °C 

chip in place. Begin by tacking down 
two or three of the corner leads. This 
prevents the chip from shifting while 
you heat the remaining leads. 

A trick of the trade is to heat the 
bottom side of the circuit board to 
about 150 °F with a hair dryer or hot 

air gu11 before soldering the chip. This 
reduces the amount of time it takes 
for the solder to reflow when 
touched by the soldering iron, there­
by lowering the heat transferred to 
the IC and reducing the risk of dam­
age. · 

Another trick is to drag the sol­
der tip parallel to the body of the IC 
(perpendicular to the leads) at a rate 
just slow enough to melt the solder 
along the way. 

Never touch the pads or the pins; 
let the ball of solder carry the load of 
the work for you. Combining these 
two techniques minimizes chip heat-

Inexpensive SMD Repair Kit 

ing and all but eliminates solder 
bridges. 

The final step is to clean up the 
board using rubbing alcohol and a 
solder brush or a CFC-free solvent, 
like HFE-71 DA - a hydrofluoroether, 
azeotrope formulation with trans-1, 
2-dichloroethylene and ethanol, from 
3M. This mixture is well-suited to 
defluxing and degreasing tasks, and 
is intended to replace ozone-deplet­
ing compounds. You can obtain free 

Howard Electronic Instruments has put together a very inexpensive package 
for removing and replacing SMD components at a very low temperature. The 
package contains an EDSYN 951SX temperature-controlled soldering station 
outfitted with a Mini-Wave Soldasip tip, and contains a Chip Quik SMD-1 SMD 
Removal Kit. 

The EDSYN 951 SX soldering station has a wattage rating of 1 SW to 220W, 
very delicate to heavy-duty soldering, with an adjustable tip temperature of 400 
°F to 800 °F, ±5 °F. The patented Mini-Wave Soldasip solder tip, also from 
EDSYN, is a cylindrical tip cut at a 45-degree angle on the end. The tip end is 
cupped, or convex, so that it will hold solder in the cup. 

To install a SMD part, flux is applied to the leads of the IC and the Mini­
Wave cup filled with regular wire solder. Holding the iron at a 45-degree ang1e, 
simply drag the sblder tip parallel to the body of the IC (perpendicular to the 
leads). 
As you move down the line, solder is applied to the leads, making a permanent 
bond between the !Cs leads and the PC board's pads. 

The price of the package is $99.00, and comes with a 15-day free trial 
{30 days if you prepay). Howard Electronic Instruments (1..S00.394-1984; 
http://www.heinc.com) is located at 6222 N. Oliver, Kechi, KS 67067. 

four-ounce samples directly from 3M 
at http://www.3m.com. 

And It's Done! 

Really - that's it. Sound too sim­
ple to be true? Don't take my word 
for it. Order a free sample of Chip 
Quik solder via their web site, and try 
t for yourself. You'll soon discover 
that there's still life in those defective 
SMD toys and tools. NV 

BDrl:G,·.:AR ELECTRO( )N,:....:1:Cr "Si \ I\.·' : ...... r4t .. ~7 ~9 ~Ll~E S .. T.
0 

:: :· •• . / : : i ':. ) : ·; 

OPEN 7:30 TO 4:30 PM 
MONDAY THRU FRIDAY 

SATURDAY 7:30 AM TO NOON 

PHONE: (607)723-3111 11~­
FAX: (607) 723-5202 d •• 
E-MAIL: BRIGAR2@aol.com ' ·'· - ", .. . 
VISIT OUR WEB PAGE AT 
http://members.aol.com/brigar2/brigar.htm ..... . BINGHAMTON, NY 13904 ... 

LCD GRAPHIC DISPLAY 
EPSOfll LCD DISPLAY tECM·A0-461 
640 X 240 Blue Super-Twist (Passive/Mono) 
Electro-Luminance Back-Light 
Size Viewing screen: 9-1/2" x 2-314" 
complete with six Hitachi HD61200, and 
two Hitachi HD61203 drivers. The board 
uses a 10 pin card edge conn. with .100" 
spacing. BRIOAR SPECIAL $68.86 

WELDEX Video camera t WDPR-2000 
1/3" CCD Board camera B&W Pinhole 
lens. compact 30mm x 30 mm (Approx 
1•sq.) High performance & picture quality of 
a full featured camera on a compact board. 
0.03 Lux min. illumination - RCA connectors 
for power & Video connections. 
430 lines 
resolution. 
8-12 Vdc 
input. 
Brigar 
Special 
$79.95 

ULTRASONIC LIGHT SWITCH l'*G: LITRONIC 
Replaces eJdsting wall sv.itch - Great for home alarm 
systems or con1roling llltlts & small appliances, ON­
OFF SWitch-1..ED TRIP lndicatcr COLOR: WHITE 
SIZE: 5"Wx5"HX1-3/8" 0 $14e ll 
•VOLTAGE 120 OR 271\AC 50A>OHZ \ 
•MN LOAD 60WAIT120V 
•MAX LOAD 1000\/V 120V 
Sensor Low Power Ultrasonic 25KHZ 
•ADJUSTr.ENT: Sensitivity & 
lime Ol.t (0 TO 25 MINUTES) 
•Documentation & schematic 
included. ENERGY SAVINGS 
30T060"/e . 
ORIGINAL PRICE $100.00 
SPECIAL SALE PRICE 
$6.95 

M:>TION SENSING 
AUTOMATIC SWITCH 

ROTARY VAfllE AIR COMPRESSOR ~ 
OAST Modelt 0622-P187-0461DX ~ 120 VOLT AC 10 AMP TOROID 
Oil-less rotary vane air compressor directly ISOLATIOfll TRANSFORMER 
connected to motor. Compressor rated at OEfllERAL ELECTRIC Mfg: BANfllER MAOfllETICS • 169267 
3.2 to 4 Cfm @ 10 psig max. DC POWER SUPPLY INPUT: 120VAC (Blk, Gry) 
Motor rating: PART t 9T63Y2396 Output: 70v 12 amp (Red, Red) 
314 H.P. 80 Hz 116 Vac 1 PH 1726 RPM lfllPUT: 116V 60 Hz 80VA 120vac 10amp Oliolet, White) 
Code H - 7.40 A - SF 1.00 - FR 56 Cz Amb 50 c OUTPUT '1 3.7 KV, 376 µA 12 V 1amp (Brown, Brown) 
lime Rating: Cont. lnsul Class B - Thermally Prot. OUTPUT'2 6.0 TO 7.0 KV .06 mA DC Size: 3-112"H x 5•oia .. 
Motor Siz.e: 14"L X 6-1/2"Dia. Weight: 40 Lbs. Size: 10"Lx6"Wx3-314"H \Neight 14Lbs. Weight: 12 lbs. PRICl!-•• $59.95 
Shaft Size: 2·1/8"L x 6/8"dia. (Flated) 1------------------1 
lJRAND NEW FACTORY lJOXl!D -···· $119.95 

.. ... · .. ·:·.;: .. ~;::~i~l1i2~\ .. 
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li:tll!!.lll.'inlli:tl~~ 
l'*G: PHASTRON Analog meter 
movemert 50 Miao Amp D.C. fUI 
&eale. l.Arge 4.S"ciam -3.5" viewing 
area. Z«o ad)Jstment knob. White 
face. Scales: In Green, Black. and 
Blue letters. Three AC & three DC 
VoltScales. 0-2.5,5and10. One 
resistance scale tom 0 to im-vty. 
Includes mouiti~ hard.vare. 
REDUCED PRICE •..•• $4.95 

ANALOG PANEL t.ETER 
PART#40-013857 

Write In 69 on Reader. Service Card. 

NMB 12 VOLT DC FAN 28 CFM 
Model# 3110~L-04W-B17 
3.16"SQ. x 1"TH (80nwn x 26nwn) 
0.13 Amp· 7 blade· Phenolic Blade 
& housing • DC Brushleaa - Ball 
bearing· 
12" wire leads· 
Ul&CSA· 
Noise: 25 (dba) • 
List Price ... $9.95 
BRH)AR PRICE 
•••• $4.25 

AC TO DC WALL TRANSFORMER 
MFG: AUDIOVOX PART# CNR405 
INPUT: 120VAC 60Hz 11W 
Output: 12 VDC 300mA 
Polarity: Center pos. 
comes complete 
with 6' zip cord 
2.5 mm Female 
receptacle. 
UL & CSA APPR. · 
SALE PRICE ••• 
$1.60 

INTEL# P8052AH 
40 PIN CPU 8 BIT 256 
BYTES RAM, Timer/counter 
and 110 
PRICE. .. $1.75 
10 PCS.@ $1.00 EA. 



Compaq ITI I/TI 486 81433 , 
8.5" Active Matrix Display (Sharper & Brighter) \\\~ 
12M Ram I Includes Internal 14.4k FAX Modem & \ 

External 28.8k Modem \\\~ 
-or- (External 33k Modem $29 option) 

230m Standard Hard Drive-or- (810meg $19 option) 
3.5 Floppy I Standard Ports on rear 

(1S,1P,Vga,Kbd) -L,-. ~ ~ ~~r:_:--;--:::.::::_ __ 
Hydride Battery (2X the Power) 

That's a $150 Value FREE 
Includes Power Supply 
LIFETIME Compaq Tech Support 
Internet Ready 
Owners Manual Software & Win 

CRUISER & WorkHors11 
C11mpaq ITI II/TI 486 81475 

s~r;c~'-Y For proFess;ona/s 

&arlngSunllUhlorRalnS1or111 
lnsranrDN - ZERO 1100111111111111 .r 

FOR HARSH l/MROllMINTS 
Out-DlllllS 111 ln-D11111s 

Use it In a Rain Storm! (4'/hr Rain w/ 40 MPH Winds) 
Drop it 3' to Concrete ! 

0~ Silicone Rubberized & Diecast Case! 
~ Ultra Shock Mounted 1GIG EIDE Hard Drive! 

ESO I EMF & RF Resistant, Works from -4 to 120 Deg F 
& Vacuum to 15,000 ft 

~ 1- PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear 
'I 3.5 Floppy, 16m Ram I 1 m Video I Local Bus 486-50 mhz & 

_._..,.,._.\ Math Co-processor, 28.8k Modem (Internet Ready) 
Built-in Speaker Phone, Long Lasting Hydride Battery 

($150 Value) 
Built-in Sound & Microphone 

8.25' Display-<>4 Shade Monochrome REFLECTIVE 
Includes Touch Screen with Handwriting Recognition 
Roxanne's Voice Annotates all Windows 3.X Functions 
Compatible with W95 I Optional 12V Car cord $29 

This was a unique (one shot) purchasing opportunity 
ff'S NOT OPEN STOCK 

WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD 
Sold till recently by IBM at $4,699 & $6,912 as equipped here. 

See the details and pricing on the IBM web site: 

www.networking.ibm.com/2489/2489prod.html 

IBM ROAD WARRIOR 

Write In 92 on Reader Service Card. 

NHWORK READY WORKSTATION 
Compaq ITI IL/TI PIJRlium 90 
10.5' ACTIVE Display (Sharper & Brighter) 
24M Ram I 810 Meg Hard.Drive I CD Rom 
2-PCMCIA, Infrared, & All Standard Ports on rear w/ Microphone 
33k FAX-MODEM I Stereo Sound I LIFETIME Compaq Tech Support 
EJECTABLE: Battery, Hard Drive, Floppy, CD & Ram 
Hydride Battery (2X the Power) $150 Value FREE 
Includes 2 Power Supplies (1 in Docking Station) 
Internet Ready I Owners Manual Software & W95 

INCLUDES DESKTOP Docking StaUon 
(a $500 Ya/118) Cl/lllltNIS ., 18//lllP 16 a //tJsltJJ6 
2-PCMCIA Ports & 2-Bays for optional drives (any type!) 
Stereo Speakers I Infrared Port I System Status Lights 

2-types of Network connection RJ & Coax 1m~111 
M ni r Pl rm in I 
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by Joseph J. Carr 

~[]][]]0 
Some Design Rules 

O ne of the facts of life that 
affects many" people in amateur 

science and electronics is the fact 
that they must (or prefer to) build 

-some of their own circuits (unless 
they are rich, or lucky in the surplus 
market). Even in schools and col­
leges, budgets are rarely so generous 
as to permit unlimited instrument 
buying. Some homebrewing, adapta­
tion, improvising, and out and out 
chicanery is sometimes needed. 

If you peruse the adverts in Nuts 
& Volts like I do every month, then 
you will note a large variety of high 
quality pieces and parts, along with 
complete instruments, offered for 
sale at good prices. With a war chest 
full of these items, a little ingenuity, 
and a bit of thinking, there is little 
reason why you couldn't cobble 
together something that works. 

Sometimes, ingenuity asserts 
itself in funny ways. For example, 

some years ago television tuners 
became voltage controlled. It was 
one way to cope with problems that 
TV designers faced, and allowed 
them to make a phase-locked loop 
(PLL) controlled receiver. A guy 
named Murray Barlowe in Bethpage, 
NY saw that tuner not in terms of TV, 

. but as the basis for a spectrum ana­
lyzer. We will be discussing Murray's 
"Poor Man's Spectrum Analyzer" in 
these pages in the near future. In the 
meantime, if you want a pre-look, 
use your web browser to find 
"Science Workshop" in Bethpage, NY 
.. . and visit Murray's web site. 

The process of designing elec­
tronic instrumentation circuits or pro­
jects is a logical step-by-step process 
that can be learned. Like any skill, 
design skill is improved with practice, 
so one is cautioned against both 
excessive expectations "first time at 
bat" an9 discouragement if the 

START --~DO THIS FIRST i-----. 

DO THIS TOO 

DO THIS ALSO i....._ _ _, 

DOIDOTHIS 
TOO? 

FINISH?!? 

r---------------------------------------------------------, 
fl IJ ill .. I'l'Y Iil'l,S ~ Complete Source for Electronic Kits It/ I · 

Kits for the Novice or the Professional 
Secure On-Line Ordering: www.gkits.com 

~--------------------------------------1------------------------~ 
64 MHz PC Oscilloscope • Quality Kits 
Laboratory PSU Kits 4~ McMichael Street 
Hi Fi Audio Amp Kits Kingston, ON., K7M 1 MB 
Stereo Valve Amp Kits Info Phone: 613-544-6333 
PIC Books & Programmers FAX: 61 3-544-4944 
1/4" CMOS Camera Modules We accept VISA, AMEX, MC 
Transmitters & Receivers 
PC 1/0 Kits, 1 .3 GHz Video Link Kit 1 888 464 5487 
Polaroid Ranging Modules & Much Mor_e ORDER LINE ONLY 

• MOST COMPLETE VELLEMAN KIT LINE 
1 • MAPLIN DISTRIBUTOR & DIV KITS 

E-Mail: Sales@qkits.com 
Send $3.00 for catalog I 

I I 

L-----------------------------------~---------------------~ 
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process did not exactly work out as 
planned the first time. 

Some of the material in this col­
umn may be called "philosophy," and 
that may be a fair label to attach. 
Although many technical people 
claim to disdain "philosophy," we all 
have it and use it. It's just that some 
people think about it a lot, others 
think about it either a little or at only 
a few times, while others don't think 
about it at all - they take actions 
based not on a logically considered 
viewpoint, but rather, by dumb luck 
and pure default. 

A Design Procedure 
The procedure that one adopts 

to designing may well be different 
from what is presented below, and 
that's alright. The purpose of offer­
ing a procedure is to systematize the 
process. While it is conceivable that 
one can successfully design a circuit 
or instrument by a process similar to 
Brownian motion (Figure 1 ), it is the 
systematic approach (Figure 2) that 
most often yields success. This proce­
dure assumes a product that is a one­
of-a-kind instrument, as in a scientific 
laboratory or plant. Designing a 
product for production and sale fol­
lows a similar procedure, but involves 
marketing and production problems 
as well. The steps in the procedure -
some of which are iterative with 

respect to each other 
- are offered below: 

1. Define and tenta­
tively solve the prob­
lem. Create multiple 
tentative solutions 
wherever feasible. In 
systems engineering 
this is called "eliciting 
requirements." 

2. Determine the crit­
ical attributes required 
of the final product; 
incorporate these into 
a specification and a 
test plan that deter­
mines objective criteria 
for acceptance or 
rejection. 

3. Determine the crit­
ical parameters and 
requirements. 

4. Attempt a "block 
diagram" solution. 
. 5. Apportion require­
ments (e.g., gain, fre­
quency response, etc.) 

to the various blocks. 
6. If appropriate, make a first-cut 

guess at which functions ought to be 
in software and which in hardware. 

7. Perform analysis and do simula­
tions on the block diagram to test 
validity of the approach. If you are 
designing an electronic circuit, then 
software such as Electronic 
Workbench is useful. The manufac­
turer of this software has a website 
at http://www.electronicswork­
bench.com, or can be reached via 
ewb@interactive.com, or by phone at 
1-800-263-5552. 

8. Design specific circuits to fill in 
the blocks. 

9. Build and test the circuits, and 
write the software. · 

10. Combine the circuits with each 
other on a breadboard ("integrate" 
the elements). 

11. Test the breadboarded circuit 
according to a fixed test plan. 

12. Build "brassboard" that incor­
porates all changes made in the pre­
vious steps. A brassboard is a full-up 
working model. For one-off amateur 
models, it may actually be the final 
article. In either event, it should be 
built the way you want the end prod-

. uct to look like. 
13. Test brassboard and correct 

problems. 
14. Integrate software and hard­

ware. 
15. Design and construct final con­

figuration. 
16. Test final configuration. 
17. Put the product into service 

and enjoy it! 

Solving the (Right) 
Problem 

The purpose of the designer is to 
solve some problem or another using 
analog circuits, digital circuits, a com­
puter, or whatever else is available in 
the armamentarium. There are two 
related problems often seen in the 
efforts of novices. 

First, it is often the case that the 
designer will have a tentative favorite 
approach in mind before the prob­
lem is properly understood. Decisions 
are made based on what the design­
er is most comfortable doing. For 
example, many younger designers 
are likely to select the digital solution 
in a knee-jerk manner that excludes 
any consideration of the analog solu­
tion. Both should be evaluated, and 
the one that best fits the need select­
ed. 

WIDGETS. 
Sensors to RS232, 422 or 485 

PRESSURE 

THERMOCOUPLE 

RTD 
VOLTAGE 

CURRENT 

MOTION 

GASES 

RH 
And more 

Starting at $199 
Each system comes complete with one · 
sensor, 10, 12or14 bit resolution w/ 7 
extra channels of AID, 30k of remote 
data storage, power supply, serial cable 
and WINLP-Lite data acquisition 
software (trending, storing and display) 

1-888-597-3588 (530) 647-2028 

LEMON-PLADD INC. FAX 1530\ 647 8951 

PO Box 1683 POLLOCK PINES CA. 95726 
WWW.LEMONPLADD.COM 
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Determine 
Critical 
Parameters and 
Requirements 
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Once the product is 
properly scoped out, it is 
time to determine the 
critical technical parame­
ters that are needed to 
meet the test require­
ments (and hopefully the 
user's needs - if the test 
requirements are proper-

I 
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Second, be sure you understand 
the problem being solved. While this 
advice seems trivial, it is also true 
that failure to understand the prob­
lem at hand often· sinks designs 
before they have a chance to mani­
fest themselves. There are several 
facets to this problem. For example, 
a natural tendency of techies is to 
think that an elegant solution is com­
plex and large-scale. If this mistake is 
made, then it is likely that the prod­
uct will be over designed and have 
too many whistles and bells. It was, 
after all, designed to solve a much 
harder problem than was actually 
presented . 

Another aspect to understand­
ing the problem is to understand the 
final end use for the thing being 
designed. It is all too easy to get 
caught up in the specification, or our 
own ideas about the job, and over­
look altogether what needs to be 
accomplished with the product. 

An example is derived from the 
years I worked in the field of bio­
medical instrumentation. A physiolo­
gist requested a pressure amplifier 
that would measure blood pressures 
over a range of 0 to 300 mmHg 
(Torr). What the salesman never told 
the plant was a) it would be used on 
humans (safety and regulatory 
issues); b) that blood would come in 
contact with the diaphragm (clean­
ing and/or liquid isolation issues); 
and c) that it would occasionally be 
used for measuring 1 to 5 mmHg 
central venous pressures (which 
implies severe low-end linearity 
issues). The product that was deliv­
ered could not be used on anything 
living, human or animal. 

Part of the problem in determin­
ing the level of complexity, or the 
specific design's function, is miscom­
munication between the end user 
and . the designer. That makes for a 
funny conversation when these two 
"stakeholders" are the same person! 
Although miscommunications occur 
frequently between in-house design­
ers and their "clients," it is probably 
most common between distant cus­
tomers and engineers in the plant. Of 
course, marketing people may never 
let the engineer and customer get 
together (either from ignorance or a 
fear that the salesman's little lies will 
surface: "The reason I hate engineers 
is that, under duress, they usually 
blurt out the truth"). 

The proper role of the designer 
is to scope out the problem at hand, 
understand what the circuit or instru-

ment is supposed to do, how and 
where the user is going to use it, and 
exactly what the user wants and 
expects from the product. 

Determine Critical 
Attributes 

This step is basically the fruit of 
understanding and solving the cor­
rect problem. From the solution of 
the problem one can determine, and 
write down, a set of attributes, char­
acteristics, parameters, and other 
indices of the product's final nature. 

It is at this point that one must 
jot down a specification that docu­
ments what the final product is sup­
posed to do. The specification must 
be clearly written so that others can 
understand it. 

A concept or idea does not real­
ly exist, except in the mind of the 
originator. One must create opera­
tional definitions for the attributes of 
the product. One cannot simply say 
"it must measure pressure to a lin­
earity of one percent over a range of 
0 to 100 p.s.i." 

Rather, it might be necessary 
instead to specify a test method 
under which this requirement can be 
met. There might be, after all, more 
than one standard for pressure and 
measurement, and there is certainly 
more than one definition of linearity. 
The operational definition serves the 
powerful function of providing every­
one with the same set of rules; basi­
cally it levels the playing field. 

Sometimes, the operational defi­
nition becomes standardized, and is 
the only way to "get a handle" on 
the problem. For example, how do 
you measure the conductivity (G) of 
water? A marine biologist I knew 
once tried to dip the problems of an 
ohmmeter into the water, and then 
take the reciprocal of the resistance 
(G = 1/R). He was trying to measure 
salinity. But his results were at odds 
with other researchers in the same 
college . They standardized . on a 
method that defined the size, shape, 
spacing, and material composition of 
electrodes ... and whadayaknow ... 
the results were consistent. 

Part of making an operational 
definition is to write a test procedure 
for the final product. It is here that 
one determines (and in business 
often contractually agrees) exactly 
what the final product will do, and 
defines the objective criteria of good­
ness or badness that will be used to 
judge the product. 

ly written). Parameters 
such as frequency 
response, gain, and so 
forth tend to vary in 
multi-mode instruments, 
so one must determine 

the worst case for each specification 
item and design for it. 

Attempt a Block 
Diagram Solution 

The block diagram is a signal's 
flow or function diagram that repre­
sents stages, or collections of stages, 
in the final instrument. In large 
instruments, there might be several 
indexed levels of block diagrams, 
each one going finer in detail. 

Apportion 
Requirements to the 
Blocks 

Once the block diagram solution 
is on paper, tentatively apportion sys­
tem requirements to each block. 
Distribute gain, frequency response, 
and other attributes to each block. 
Keep in mind that factors such as 
gain distribution can have a profound 
effect on dynamic range. Also, the 
noise factor and drift of any one 
amplifier can have a tremendous 
effect on the final performance -
and that it's in these types of para­
meters (where critical placement of 
one high quality stage may be suffi­
cient) that added cost and complexi­
ty often arise. 

Analyze and Simulate 
Once the block diagram is set, 

and the requirements apportioned to 
the various stages, it is time to ana­
lyze the circuit and run simulations to 
see if it will actually work. A little 
"desk checking" goes a long way 
towards eliminating problems later 
on when the thing is first prototyped. 
Plug in typical input values, and see 
what happens on a stage-by-stage 
basis. Check for the reasonableness 
of outputs at each stage. For exam­
ple, if the input signal should drive an 
output signal to, say, 17 volts, and 
the operational amplifiers are only 
operated from five-volt power sup­
plies, then something is wrong and 
will have to be corrected. 

Design Specific Circuits 
for Each Block 

In this step, fill in those blocks 
with real circuit diagrams. 

Built and Test the 
Circuits 

At this point one must actually 

Detecting 
the World 
Capturing P.hyll"leal 
Measurements with C++ 

;I I 

- 1, j' 

- u j 

I 
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by D. McCoMss 
Capture and analyze speed, tempera· 
tu re, force, pressure, voltage, amperage, 
and resistance with cost-effective 
PC-based systems. Includes C++ Code 
operable under Windows 95 or DOS. 
36opp, disk Included 

Programming 
the Parallel Port 

' . 
,, . 

; .... '. .. : ........ 1(Ji 
. "' .... . ,,,. 

by D. V. GADRE 

Key topics include; the Enhanced 
Parallel Port, Extended Communications 
Port, Analog/Digital Converters, adding 
bits, hosting an EPROM emulator, 
connecting to an external microproces· 
sor, and digital waveforms. 
316pp, disk Included · ~ 
ISBN 0-87930-513·,\ I $/o.\-95 ~ 
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COMPf.RATOR 

ERROR SIGNAL 

SET 
PRESSURE 

construct the individual circuits, and 
test them to make sure they work as 
advertised (unless, of course, the cir­
cuit is so familiar that no testing is 
needed). Keep in mind that some of 
your best ideas for simplified circuits 
may not actually work - and this is 
the place to find out. Use a benchtop 
breadboard that allows circuit con­
struction using plug-in stripped end 
wires. 

Combine the Circuits 
in a Formal 
Breadboard 

Once the validity of the individ­
ual circuits is determined, combine 
them together in a formal bread­
board. Whether built on a benchtop 
breadboard (as above), or on a pro­
totyping board, make sure that the 
layout is similar to that expected in 
the final form. 

PRESSURE 
AMPLIFIER 

Test the Breadboard 
Test the overall circuit according 

to a formally established objective cri­
teria. This test plan should be devel­
oped earlier in step two. As problems 
arise and are solved, make changes 
and/or corrections - and document 
the results. It is, perhaps, the main 
failing of inexperienced designers 
thaphey do not properly document 
their work, even in an engineer's or 
scientist's notebook. The reason for 
documenting the process is that it 
helps when you go back a little while 
later to make changes, repair the 
instrument, or · even attempt to 
understand it. It's remarkable how 
fickle human memory is. It is also 
necessary to be able to communicat~ 
your intent to anyone else who does 
these chores. If you decide to patent 
your invention, then the documenta-

EPROM+ 
A device programmine system 
for design, repair and fieTd service 

• EXCEPTIONAL POWER FOR THE PRO 
•EASY-TO-USE FOR THE NOVICE 

Here's what you get: A rugged, portable programming unit including the' power pack and printer port 
cable both of which store inside the case A real printed user and technical manual which includes schematic diagrams 
for the programming unit plus diagrams for all technology family adapters• . Comprehensive, easy-to-use software 
which is specifically designed to run under DOS, Windows 3. 1. 95 and 98 on any speed machine The software has 
features which let you READ, PROGRAM, COPY and COMPARE plus much more. You have full access to your 
system ' s disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA 
S-RECORD and BINARY files . For detailed work the system software provides a full screen buffer editor including a 
comprehensive bit and byte tool kit with more than 20 functions 

Broad device support: Including FIRST GENERATIO.N EPROMS (2708, TMS2716', 25XX etc.) 
SECOND GENERATION EPROMS (2716-27C080X8 MEG), 40 and 42 PIN EPROMS• (27C1024-27CJ60)(16 MEG) 
EEPROMS (2816-28COIO) PLUS ER5901 , FLASH EPROMS (28F,29C,29EE,29FX32 MEG). NVRAMS (12,20,X2210/12) 
8 PIN SERIAL EEPROMS• (24 ,25 ,85, 93, 95, 8001 IA) PLUS ERl400/MS8657• . 

BIPOLAR PROMS• (74S/82S), SERIAL FPGA CONFIGURATORS (17CXXX) $ 2 8 9 
MICROS• (874X,875X,87C5X,87C75X,89C) ATMEL MICROS"{89S,90SXAVR) 
PIC Ml<;Ros• 8, 18, 28, 40 PIN ( 12CXXX, I 6C5X,6X. 7X,8X PLUS FLASH & 17C) 
MOTOR4iLA MICROS• (68705PJ/U3/RJ, 68HC705C8/C9/J2/P9, 68HC71 IE9/D3) . 

g \n~~!; ~~~~~~·'.·;~·~~v· ~6~~~ti~~c~E~~~~~~~·:10•tals $5.00 SHIPPING c $5.00 CO.D. 
·REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VISA • MASTERCARD • AMEX 

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. 
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tion will help establish your 
rights. 

Build and Test a 
"Brassboard'' 
Version 

A "brassboard" is a version 
made as close as possible to 
the final configuration. While 
breadboarding techniques can 
be a little sloppy, the brass­
board should be a proper print­
ed circuit board. The test crite­
ria should be the same as 
before, updated only for 
changes that o.ccu·rred. If prob-

. lems turn up, they sbould be 
corrected prior to proceeding 
further. Keep in mind that the 
most common problems that 
occur in leaping from bread­
board to brassboard are layout 
(e.g., coupling between 
stages), power distribution, 
and ground noise (these are 
the areas of difference 
between the two configura­
tions). 

Design, Build, and 
Test Final Version 

Once all of the problems are 
known, solved, and changes 

incorporated, it is time to build the 
final product as it will be given to the 
end user. It is at this point that they 
reputation of the designer is made or 
broken, because it is here that the 
product is . finally evaluated by the 
client. 

Deliver, install, and use the 
instrument! 

Parting Words 
Whenever you design and build 

anything - whether it is an electron­
ic instrument, a complex system - or 
an addition to your house, you need 
to first capture the requirements. 
There is no step more important to 
success! After all, if you don't know 
what the product is going to do, 
then you can't even think about mak­
ing it right. The medical pressure 
monitor problem mentioned above 
was basically a requirements capture 

problem. The sales rep shouid've 
asked the physiologist what he was 
going to use it for! 

I saw another case where an 
ophthalmology researcher had an 
engineer design and build a servo 
pump that could be used to keep the 
pressure in an animal's eye constant 
while measuring in-flow (Figure 3). 
By that method they could measure 
the eye's out-flow, which was a nec­
essary bit of data for their glaucoma 
research. The fluid was infused by a 
syringe pump that was driven by a 
DC motor, and was modified by the 
addition of a position sensor that 
measured the location of the syringe 
plunger (which told them how much 
fluid was infused). The pressure 
inside the eye was measured by a 
pressure sensor of standard design. 

Finally, a comparison amplifier 
(i.e., a differential amplifier) moni­
tored the ·difference between a set 
pressure value and the actual pres­
sure. The difference became an error 
signal that drove the motor of the 
syringe pump. Simple, huh? I spent a 
lot of time modifying the design later 
on because the engineer did not take 
into consideration some critical fac­
tors. 

First, the doctor's office had an 
even temperature, the lab did not. 
Drift was huge, mostly from the 
pressure sensor. Second, the metal 
used for the syringe pump corroded 
easily because of the fluid that leaked 
from the syringe during assembly. 
Finally, the unit was tested using a 
lemon as a surrogate for an eye ... 
and lemons don't have an out-flow 
facility. As a result, the pump "hunt­
ed" because the engineer did not 
have the opportunity to notice that 
the AC response of the servo loop 
was too high. 

A little more communication 
between the user and the designer, 
and a bit of requirements capture 
effort might've saved me a lot of 
trouble later on. NV 

COMPLETE LINE OF CABLE PRODUCTS 
0 Quality merchandise by brand name manufacturers 
0 Satisfaction guaranteed , 0 Free gift on first order 
0 Technical support 
0 2 year warranty on new converters 
0 COD shipping & overnight shipping by request 
0 Experience where it counts 0 Volume pricingM.fllrMill 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE ~ONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES . 

WHOLESALE CABLE M-F 11am-6pm EST (718) 206-0879 
(718) 262-0. • FAX (718) 657-4015 • (718) 297-9221 

No NY sales. Federal and local laws provide criminal and civil penalties for u,nautho­
rized use. Check with your cable providers for pennission 10 use equipment. Musi be 
paying for all services you receive. Order by model number only. Some equipment 
refurbished as new. 
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FAT 
HIGH 
VOLTAGE 
CAPS! 
Two 820µF 250V radial 
electrolytics soldered on a PC board 
with other goodies. 
99P001 • $4.95 

LOCTITE 
REMOVEABLE 
THREADLOCKER 
Type 242. 0.34-oz. (lOml) 
botle. 
99Z001 $2.49 each 

NEC NE710 FET 
Ku-K Band GaAS. 
925073 $9.95 

JEWELERS' 
SCREW­
DRIVERS 
Six small screwdriv­
ers (four straight 
blade and two 
Phillips) come in 
handy storage box. 
75050 

$1.85/set 

PLASTIC 
&METAL 
KNOBS 
Assortment of sizes and colors, 
similar to sample. 
92Z026 50 for $3.99 

MINI PROJECT BOX 
Amarex unibox. 2' x2.75'x0.625'; 
with 0.125' hole in both ends. 
92U065 ~ 49¢ ea. 
96U010 12 for $5.00 

24V 
DIAPHRAGM 
AIR PUMP 
24VDC @ 400mA (max.), Free air 
0.3 CFM. Max. pressure approx. 
11 lbs. Max. vacuum approx. 
28'Hg. Dimensions 4'W x 4¥.!'L x 
3WL. 
99U002 19.95 each 

24VDC@25A 
LAMBDA 
SWITCHING 
POWER SUPPLY 
24VDC @ 25A (up to 40°C). Input 
187-250 VAC, 790W, 0.7pF (260-
350 VDC). Size 4.5' x 5' x 13'. 
Weight approx. 9.5 lb. 
98E027 

POWERSONIC 
AUTOMATIC 
CHARGER 
For 12V gel cell. Input: 120VAC, 
60Hz, 0.11 A. Output: 12VDC @ 
0.3A. 
98E025 $9.95 each 

"Semiuniversa/" 
RCA39-
BUTTON 
REMOTE 
CONTROL 
This "semi-universal" unit 
worl<s on several products 
and brands. Just press 
desired function button and enter 
the 3-digit code provided. Requires 
four AAA batteries (not included). 
Unused. 
97V010 

SIX-WIRE 
UNIPOLAR 
STEPPER 
MOTOR 
7.5°/step,48 s/rev, 360hms. With 
brass gear2-3/16" dia. x 1" thick. 
Nippon Pulse # PF55-48C5. 
97M009 $2.49 each 

PLUG PARADISE! 
Molex, Amp, Cannon, Viking, etc. 
A great assortment of connectors. 
92J048 5 Lbs for $5.00 

28VAC2A 
TRANSFORMER 
Model PPT-054. Schematic in­
cluded . 
98N006 $8.95 each 

TYGON 
TUBING 
Fifty foot roll, formula R-3603, 1/ 
8" ID, 1/4" OD, 1/16" wall. 
98U005 $7.95/roll 

~#~"'-- SOLAR-

~~· POWERED 
~:td~· ROBOT 

BUG KIT 
No batteries required! It uses pho­
tosensitive eyes to seek light and 
dual feelers to avoid obstacles. Kit 
includes circuit board, solar cells, 
miniature motors, all parts and 
easy-to-follow instructions. Body 
approx. 3"L x 2"W. 
98K001 $59.00 each 

TRANSCEIVER 
MODULE 
3W Mobile transportable type, 12 
pin transceiver to handset/control 
head jack: 4-pin battery contacts 
for power 3.5mm mic and speaker 
jack. T-type antenna connector. 
Dual NAM capability. OKI 1200 
cellphone, Model 6025. Style UX4. 
99U004 $14.95 

SWITCH 
BONANZA 
Assorted switches. May include 
rotary, toggle, slide, "micro," 
breaker, pushbutton and weird. 
928012 50 for $4.95 

SEMIPOTPOURRI 
One pound of mixed transistors 
and diodes. Big assortment of sig­
nal, power, UHF, RF, Schottky - all 
kinds of goodies. 
95Z013 $19.95 

This small but powerful circuit at­
taches to a phone line and trans­
mits the conversation into the FM 
band. It uses the phone line itselt 
as an antenna. No battery is re­
quired since power is drawn from 
the phone line. Easily adjusted to 
transmit outside the commercial 
FM band for greater security. Sold 
only as a testing device. 
Kit 16 $12.99 eac" 
I • ""' '" ,-, ., _. · .. ·""" .. *"''"' 
l:.:~:~.~~cf~~ 
2x40 CHARACTER 
LCD DISPLAY 
Has 14-pin interface with docu­
mentation to help you interface to 
your microcontroller projects. 
94L005 $14.95 each 

REMOVABLE 
HARD DRIVE 

NEC 
AMPLIFIED 
SPEAKERS 
Size: ll"H x 4.5"W x 4.75"0. 
Power: ±15VAC@ lA, 3-pin mini­
DIN socket. Input: 1/8" stereo 
phone jack, line level. Outputs: 1/ 
8" stereo phone jacks, line out & 
earphone. RCA phono cord con­
nects speakers. Simple schemat­
ics to build your own power supply 
included. 
98V013 $9.95/pr. 
Visit our website for 
Vacuum Tubes Test 
Equipment, HAM Gear, 
and morel 
http:/ /www.alltronics.com 

HOLD-VAC~ 4 
SURFACE ~~I 
MOUNT TOOL 
This pen-style vacuum tool is de­
livered to you with five different 
size vacuum cups - ideal for han­
dling and manipulating various 
components during assembly or 
placement operations, and it's 
guaranteed ESD-safe. 
HV-8901 $64.00 each 

INCREDIBLE, 
INEDIBLE 
HARDWARE 
ASSORTMENT 
Nuts, bolts, screws, brackets, 
springs, standoffs, arms, pawls, 
gears, pulleys and lots of inde­
scribable metal stuff from Silicon 
Valley surplus to complement 
anyone's hardware hoard. 
92Z038 10 Lbs. for $10.00 

ATARI 
1020 
COLOR 
PRINTER 
For all Atari 8-bit computers. (Not 
PC-compatible!) Package includes: 
printer, power supply, software, 
pens, paper and interface cable. 
These are new units in factory 
sealed boxes. 
94C037 $14.95.each 

31'2" to 5 1/4
11 

FLOPPY 
DRIVE 
ADAPTER 
94C028 

TRANS­
PARENT 
3-BUTTON 
MOUSE 
Watch your mouse in action! Se· 
lectable 2- or 3-button operation 
Fully compatible with Mouse Sys· 
terns and Microsoft. 300 DPI opto­
mechanical encoder. Six-ft. cable 
with DB-9 connector. FCC ap­
proved. Easy-to-follow instructions 
and software on 5.25" floppy disk. 
MU53C $7.95 each 

DB25-M -~· -to Rl11 !:Sa 
98J004 79¢ each 
DB25-F to RJ 11 
98J005 79¢ each 

HEAVY 
DUTY 
INSTRUMENT CASES 
Unit splits apart for ease of access. 
ABS plastic used for flexibility and 
strength. Complete with black front 
and rear panels. IC115B includes 
ventilation slots and speaker re­
cess. 
• 2.5" x 8" x 6.4" 
IC115A $6.20 
• 3.1" x 10" x 7.4" 
IC115B $8.20 

LONGWAVE-­
UVLAMP 
This pocket-sized longwave ultra­
violet light may be used for de­
tecting 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 l"D. 
95L007 

SUPER 
MAGNET 
Rectangular, 2.5" long x 1.125" 
wide by 0.375" deep. These 2000 
gauss magnets will definitely hold 
your calendar up! Not a toy! 
98N013 $5.95 each 

COMPUTER 
CASE I. 
POWER SUPPLY• 
Mini tower case with 250W power 
supply, two 5.25" and two 3.5" 
external bays, plus one internal 
bay for hard drive. LEDs for power, 
turbo and HOD. 
97C001 

TV AUDIO 
DEMODULATOR 
Originally used in cable 
TV application, this sub­
assembly takes channel 
3, 4 or 5 signal and de­
modulates the audio. 
Comes with documentation and 
schematics, plus additional sche­
matics to build add-on video de­
modulator board. 
92A028 $9.95 each 

EMERGENCY 
SURVIVAL 
COMMUNI­
CATIONS 

· How to Build and Power Your 
System Keys to survival news. 
Shortwave radio. World of amateur 
radio. Scanning. CB/Citizens Band. 
Personal com-munications 
systems. Satellite radio and guide. 
Alternate power sources. Free 
playing radios. Weather 
information. Radio antennas. 
Source lists. paper, 182pp, 8.5 x 
11. 
98X008 $19.95 

U.S. GOVERNMENT 
SPY ANTENNA 
Marked "Confidential Antenna & 
Reel." 24 feet of open ladder line 
plus 18 feetofflexible braid. Hook 
to antenna tuner and load up any 
frequency. P/N 5666-lH-Bl-1-10. 
94A007 $9.95 each 

~""~ 
Oea\ers~ 

PLUG 
&PLAY 
IDE CD-ROM 
INTERFACE CARD 
System requirements: IBM PC 
386SX and higher or 100% com­
patibles; plug and play operating 
system (Windows 95), or a Con­
figuration Manager driver (INTEL 
CM for WIN 31/DOS). or 100% PnP 
BIOS; 16-bit ISA bus slot. Sup­
ports up to two CD-ROM drives. 
Supports all ATAPI compliant IDE 
CD-ROM drives. No OMA support. 
16-bit I/O polled CD-ROM inter­
face external connector. Hard­
ware settings: IDE Interface In­
terrupt (IRQ): 10, 11, 12, 14, 15; 
IDE Interface Port: Secondary, 
Tertiary, Quaternary (Note: all 
settings are F'nP setable. More may 
be available). External Connec­
tors: 16-bit I/0 polled CD-ROM 
interface. Sold by box of 20 only. 
98C007 20 for $19.95 

UNIPOLAR 
STEPPER 
MOTOR DRIVER IC 
UCN5804: Drives a unipolar step­
per in one of three operating 
modes: single phase, two phase 
or half step. Up to 1.25 Amps per 
phase. Step and direction input. 
Drive with a 555 timer, parallel 
port, etc. Build your own robot, 
anything that requires precision 
positioning. 
931002 

PULSE 
MOTOR 
42mm dia., 
22mm thick. 
Shaft: 3mm dia. 
x 12mm long, with 13-tooth gear 
approx 16.6mm dia x 5mm thick. 
7.5°/step, 48s/rev., 12VDC, 500, 
6-wire. With spec sheet. -
92M010 $3.95 each 

COMBO PACK! 
One 931002 IC and 92M010 motor · 
(both shown above) with sche­
matics. 
931003 $7.95/set 

LTRONICS 
Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 

Visa, MIC, ArnEx Accepted. 
All Sales Final. 

California Residents Add Sales Tax. 
Shipping Addttional on All Orders. 

Prices Good 60 Days from Dale of Publication 

2300-D Zanker Road - San Jose, CA 95131-1114 
World Wide Web: htt ·://www.alltronics.com·· -Send $2.00 For Our Latest Catalog! 

(408) 943-9773 - ax (408) 943-9776 $4.00 Foreign. Refundable on First Order. 

010499 
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Dear Nuts & Volts: 
l am a loyal reader of 

your magazine and have 
been for years because of 
your interesting articles, 
sources, and columns. 

In your Feb. '99 issue, I 
saw an article about AT&Ts 
decision to stop offering SSB 
phone service. 

This article seems to be 
geared more towards those 
users who do not want to 
give up their faithful SSB sys­
tems and not to those who 
really want reliable inexpen­
sive communications. 

The fact is, today's tech­
nology offers many options 
to radio systems at a lower 
cost and higher reliability and 
quality. 

In the article, the mention 
of the lnmarsat Mini M alter-

April 1999/ Nuts & Volts Magazine 

native, makes people fear this 
system with the warning of 
high rates and monthly fees. 
Comsat, for example, has 
many pricing plans available, 
many of which do not have a 
monthly fee. 

When compared to 
$4.99/min that AT&T use to 
get in the US, the rates I can 
offer you with Comsat (as low 
as $2.15/min to the US and 
Canada) are much lower. 

Using Mini M also gives 
you the ability to send and 
receive basic E-Mail from 
your computer without extra 
equipment or modifications. 

As for the price of equip­
ment, the $5000.00+ price 
you mention is for a com­
plete marine system with a 
stabilized antenna designed 
for the rough seas. Less fre-

quent users and those on 
shore may be able to cover 
their needs with a portable 
unit (Our Planet 1 phone is 
about the size of a small lap­
top computer) for about 
$2,500.00. 

I was recently in St. 
Martin covering the Heineken 
regatta from one of the race 
committee ~oats. During one 
of the finishes, we were in a 
bad area for cellular recep­
tion and too far for VHF, we 
were able to use my Planet 1 
Mini M phone to call in the 
race results and even do a 
live radio interview. 

I also used it to send E­
Mail from my hotel room on 
the French side of the island 
because I could not connect 
to the strange French tele­
phone system and they want­
ed about $4.00 just to con­
nect a call. 

Maybe you can do an arti­
cle on the new satellite tech­
nology in the near future. We 
should let the users see all 
options available and decide 
which systems works best for 

them. Please visit the Comsat 
web site at www.comsat.com 
for more information on 
Planet 1 (Mini M) and other 
services available from 
Comsat. Feel free to contact 
me with any questions or 
comments. 

Hi, 

Vincent Valldeperas 
Comsat Mobile 

Communications 

I've just discovered the 
N&V web site. I don't know if 
you do any articles on SMD's 
and SM construction. Perhaps 
your readers would be inter­
ested in my web page at 
http:/ /www.billssmd.mc 
mail.coin I have worked on 
taming SMD's for hobby use 
for some years and there is a 
list of articles on SM on my 
site, mostly for EPE maga­
zine. 

I'll be asking for a trial 
copy of Nuts & Volts it looks 
just the job. 

Best regards from UK 
Bill Mooney 

em bjjpm@mcmall.com 



·auild the Pot-Box 
by Fred Blechman 

Useful to experimenters and circuit- designers, the "Pot-Box" allows you to conveniently determine the best value of resistance to use in 
a circuit, as well as to test various components that must be used with resistance. You can build it for under $25.00 from all new parts. 

The Pot-Box is essentially a potentiometer substitution box. It contains five linear-taper decade-stepped potentiometers, each selected 
by a rotary switch, and two clip leads. Each "pot" has a pointer knob, so the potentiometer resistance at any position can be estimated. 
For greater accuracy, the lead resistance can be me~sured directly. 

H 
ow many times have 
you had to hunt 
through your "junk 
box" looking for a 
potentiometer of just 
the right value when 

designing, testing, or repairing a cir­
cuit? Finally, finding on·e you hope 
will do, you precariously perch the 
"pot" on the workbench and ginger­
ly attach it to the circuit with clip . 
leads. Then, ever so gently (for fear 
of upsetting the whole "rat's nest" of 
wires), you rotate the potentiometer 
shaft. 

Sometimes this takes a screw- · 
driver and three hands, but some­
how you manage. After trying two or 
three different potentiometers, you 
finally find one that's the proper 
range, and set it to the position that 

The Pot-Box uses five separate 
potentiometers and a selector 

.switch. The potentiometer values 
are arranged In decade fashion to 

cover all probable need~;. 

Box is intended for low-power hobby­
ist and experimenter circuitry, not 
Boulder Dam repairs! 

Finding the Parts 

On the face of it, this seems like 
a simple project - and it was, over 
30 years ago when I designed and 
built my first Pot-Box. In those days, 
with Lafayette Radio, Olson Radio, 
Allied Radio, and 'Other suppliers as. 
a ready source of inexpensive parts 
for hobbyists and experimenters, it 
was simple to find the necessary 
parts at low cost. 

Things have changed. There 
seem to be fewer sources for low­
cost parts, and the variety is very 
limited. RadioShack stocks only the 
most popular parts. Most mail-order 

A Decade Potentiometer Bax 
gives the desired circuit. effect. No\¥ 
you'll probably want to replace 
the potentiometer with a fixed 
resistor - but what value? Out 
comes the ohmmeter and more lead 
maneuvering ... 

What Is It? 

Well, with the "invention" of the 
"Pot-Box," many of the difficulties 
just described are eliminated. As 

shown in the Figure 1 schematic, the 
Pot-Box is essentially a potentiome­
ter substitution box. It contains five 
linear-taper decade-stepped poten­
tiometers, each wired to a rotary 
selector switch. Two clip leads are 
the connection to the outside world. 
Oddly, as useful as I've found this 
device, no one seems to manufac­
ture one - but you can easily make 
your own for under $25.00. 

In use, the clip leads are merely 

connected to the test circuit, the 
selector switch is used to determine 
the potentiometer to be · used, and 
the selected potentiometer knob is 
turned to vary the resistance. Each 
pot has a pointer knob, so the poten­
tiometer resistance at any position 
can be estimated. More on this later. 

Note: The potentiometers in the · 
Parts List are rated for 0.4 watts, ade­
quate for today's typical integrated 
and transistorized circuits. The Pot-

firms have minimum orders and 
high shipping/handling costs. 

When I recently decided to write 
up my Pot-Box as a project for Nuts 
& Volts, I was dismayed at not being 
able to find a source for the parts at 
a reasonable cost. Everyone (includ­
ing RadioShack) has knobs, switch­
es, clip leads, and cabinets. But find­
ing inexpensive· linear-taper decade­
value potentiometers of the same 
type was a real -challenge - until I 



Great Books for Hobbyists, 

Students, Engineers ••• 

Simple, low-Cost Eledronics 
Proieds 
by Fred Blechman 

Learn electronics with 
Fred Blechman's 
exciting new book. 
Begin with simple 
designs and progress 
to more sophisticated 
projects. Each project 
comes with a complete discussion of circuit 
theory and parts list, as well as information 
on troubleshooting and testing. Build 
voltmeters and multimeters, inductance and 
semiconductor testers, variable frequency 
audio oscillators, a photoelectric counter, 
and much more! 
1-878707-46-9/224 pages/$19.95 

Controlling the World with Your PC 
by Paul Bergsman 

PC Disk Included! 
Connect your 
computer to the real 
world and make it do 
useful work like 
controlling stepper 
motors, turning 
appliances on and off, 
or monitoring fluid levels. PC disk contains 
software files in ready-to-use form. 
1-878707-15-9/208 pages/$35.00 

The Forrest Mims Engineer's 
Notebook 
by Forrest Mims Ill 

This revised edition of 
Forrest's classic book 
includes hundreds of 
useful circuits built from 
integrated circuits and 
other parts available 
from convenient 
·sources. 
1-878707-03-5/156pages/$19.95 

The Integrated Circuit Hobbyist's 
Handbook 
by Thomas R. Powers 

Covers the major 
types of integrated 
circuit devices­
linear, m, and 
CMOS-and 
provides complete 
details and theory 
about their 
operation. Contains lots of useful application 
circuils-i!n essential reference for every 
hobbyist.1-878707-12-41256 pages/$19.95 

Order on the Web! 
For these and other .,eat books 

on electronics, visit: 
www.LLH-Publishing.com 

or 
call 1-800-247-6553 to use a 

major aedit cscl, or send check or 
money order to: 

LLH 
Technology Publishing 
3578 Old Rail Road 
Eagle Rock, VA 24085 
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discovered Tech America! 
Tech America is primarily a 

mail-order operation with a huge 
over-500-page FULL COLOR cata­
log. They have NO MINIMUM 
ORDER, with shipping only a flat 
$4.00 in most cases! And their large 
selection of parts is perfect for hob­
byists and experimenters. 

I found EVERY PART for this 
project in the Tech America catalog, 
or their monthly flyers, for a total 
cost under $25.00! In particular, the 
potentiometers are perfect for this 
project: small, linear, easy to mount, 
and in decade values - 100 ohms, 
lK, lOK, IOOK, and lM - for only 
$1.75 each. (Unfortunately, I could 
not find. a similar 10-ohm pot or I 
would have also used that.) 

The rotary switch, cabinet, and 
knobs were almost as I would have 
designed them myself for this pro­
ject - although the rotary switch 
had one unused position, and the 
inside of the cabinet needed some 
minor modifications (described 
later). 

The only electrical parts are the 
potentiometers and switch. If you 
order the potentiometers in the Parts 
List, you'll get lhe right parts, WITH 
a mounting nut. When I first ordered 
the potentiometers for this project, 
they came without mounting nuts, 
and the mounting bushing was a 
METRIC size. I spent hours vainly 
looking for matching nuts. When I 
complained to Tech America, they 
made arrangements to now include 
the nut with each of these poten­
tiometers. They are REALLY into 
customer service! 

The Pot-Box ls 
being used here In 
testing a garage 

door opener circuit 
board with an 
apparent bad 

resistor. 

All the parts for the Pot-Box are shown 

If you should order the poten­
tiometers from another source, 
make sure they are "linear-taper" 
rather 'than the more common 
"audio-taper." The linear-taper pots 
have a resistance that varies pro­
portion·aI to their rotation, while 
audio taper pots as they are rotated 
follow a logarithmic resistance 
curve. 

I used subminiature IC test clips 
to make the external connections, 
since these have tiny hooks at the 
end for holding onto small leads. 
You may prefer regular or mini alli­
gator clips, or you may even prefer 
to use binding posts on the cabinet. 

Incidentally, my original over" 
30-years-ago Pot-Box used dial 
plates that made it easy to estimate 

here, and are available from 
Tech America. 

the value setting of each linear pot. I 
have ·not been able to find these dial 
plates any longer, so they were not 
used in this latest Pot-Box. 

Don't use too small a cabinet or 
you might find yourself cramped. 
Don't use a metal case or you'll need 
to insulate everything from the case · 
- too much trouble. The plastic cabi­
net specified in the Parts List is easy 
to drill hole.s through, and is perfect 
for the small potentiometers used. If 
you decide to use larger potentiome­
ters, or if you find and wish to use dial 
plates, you'll need a larger cabinet. 

Construction 

I decided on the layout shown in 
the schematic and photos, with the 
rotary selector switch in the top left 
corner, and each pot in DESCEND­
ING value going clockwise from the 
switch. 

You might wonder at this seem-

The wiring behind the panel 
can be confusing, so wires of 

different colors are used. 

ingly backward approach of starting 
with the highest value pot (IM) and 
ending with the lowest value ( 100 
ohms). But think about' it. When 
using the Pot-Box, you want to start 
with the HIGHEST resistance (lowest 
current) for safety, and go to lower 
resistance (higher current) from 
there. Therefore, it seems reason­
able to use clockwise orientation for 
increased current. Arguments can 
be made for other layouts, so suit 
yourself, since you will be the user. 

The entire project is assembled 
in the upper half of the cabinet. The 
potentiometers and rotary switch are 
mounted through holes in the top 
panel and held in place with the 
mounting nuts provided. 

Looking at the photo of the 
inside of the Pot-Box, note that the 
potentiometers and switch can be 
oriented so that their terminals face 
toward the center of the box. This 
simplifies wiring. The switch has a 
small locking tab to prevent turning; 
a small hole in the panel is needed 
for this tab. 

The particular BUD cabinet 
specified in the Parts List has four 



internal bosses apparently 
intended for mounting a c;ircuit 
board. These interfered with the 
potentiometers, so using a hot 
soldering iron, I melted and cut 
these bosses away. ~ 
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series with a battery and a 
known good milliamme­
ter; start with a high value 
pot and work down), to 
establishing proper tran­
sistor biasing resistor val­
ues, finding the right 
resistance for a desired 
frequency in an oscillator 
circuit, and watching the 
effect of varying the resis­
tance in test circuits of all 
kinds. 

When wiring, I used bare 
wire for the "common" connec­
tion to each pot. (Looking at the 
back of the pot, with the termi­
nals at the top, the rightmost ter­
minal is the common for this 
project.) To eliminate wiring 
errors to the individual pots, I 
used a different colored wire 
(stripped from ribbon cable) 
between each pot and its center 
terminal. 

.(100 ~------.·: IK 
In critical circuits, 

where a resistance substi­
tution box jumps the gap 
between the value you 
need and the next higher 
or lower box value, the 
Pot-Box lets you "zero-in" 
on just the value you 

( 

P2 

Use an ohmmeter to deter~ 
mine the switch terminals for 
each position. Turning the 
switch to its full CLOCKWISE posi­
tion, wire the lowest valued pot ( 100 
ohms) to the active terminal, and 
then the others in decade sequence. 
Using the seven-position switch 
specified in the Parts List, you'll have 
two unused terminals. 

Figure t - Decade Potentiometer Box Schematic 

involved, I prefer to have the "com­
mon" black. A small notch in the 
edge of the cabinet allows the test 
clip leads to exit the cabinet. 

Use insulated wire from the 
wiper terminal of the switch and the 
potentiometer common connection 
to the red and black clip leads, P1 
and P2. Although there is no real sig­
nificance here to the black or red 
test clip, since no polarity is 

Now it's just a matter of turning 
the switch and each pot fully coun­
terclockwise and installing the knobs 
as shown in the photographs. 

Panel markings may be dry­
transfer letters, tape labels, or your 
favorite method. I used a computer 
desktop publishing program to print 
the labels, and pasted them to the 
cabinet with rubber cement. 

Parts List 
All Part Numbers are from Tech America, 
P.O. Box 1981, Fort Worth, TX 76101-1981. 
No minimum order, $4.00 total shipping. 
Orders: t-(800) 877-0072; Fax: 1-(800) 813-
0087; Support: t-(800) 876-5292. Internet: 
www.techam.com. 

All potentiometers (R1~5) are 20mm diame­
ter, 0.4 watts, linear taper, and come with 
mounting nut. Current price is $1.75 each: 

Rt - lM ohm (Tech America 900..5977) 
R2 - lOOK (Tech America 90Q..5974) 
R3 - l OK (Tech America 90Q..5971) 
R4 - lK (Tech America 90Q..5968) 
R5- 100 ohm (Tech America 900-5965) 
SWt - Single-pole seven-position non-shorting 
rotary switch (Tech America 900..7104 $1.99) 
Pt - Red subminiature test dip (Tech America 
910-0229 $1.30) 
P2 - Black subminiature test dip (Tech 
America 910..0230 $1.30) 
Cablnet, 5.63"x3.25"xl.5" (Tech America 
910-1245 $3.74) 
Six Pointer Control Knobs (Tech America 
900-2546 $.64 each) 
Wire, solder, label material 

Checkout 

Turn all knobs to the 
extreme counterclockwise 
position. For the switch, this 
is straight up. For the pots, 
this should be at about the 
seven-o'clock position. 
Connect an ohmmeter to the 
test clips. If the wiring is cor­
rect, the Pot-Box is OFF, so 
there should be no resistance 
reading. 

Turning the switch clock­
wise, the next switch position 
is also OFF. The next switch 
position enables the 1M 
potentiometer. As the 1M pot · 
is rotated clockwise, the 
resistance should drop from 
one megohm to about 500K 
at mid-point, and near zero at 
the extreme clockwise posi­
tion. 

Since these are linear 

• Heavy duty commercial recorder -
NOT improvised from consurrer models 

• 12, 14, and 16 hour models also available 

• BUILT-IN voice activation (add $30) 

•Applications information included 

• Dirrensions: 11 .5 x 7.0 x 2. 75' 

COD~ OK. Sorry, no cred~ cards. Free catalog USA only; other countries ,SS. Price Includes UPS to 48 States on Pre-Paid Orders 

~ ~150 Executive Park Blvd. #4600 San Francisco. CA 94134 
Pba a. (415) ua-2• · F11: C•15) ua-m7 · Web: •-·•lldn11 tea 
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pots, the knob position gives you a 
fair indication of value. 

Don't be alarmed if your ohm­
meter does not show exactly one 
megohm at one end and zero at the 
other. These are not. expensive, high­
accuracy potentiometers. 

Once again, 1 have chosen to 
start with the highest resistance in 
the counterclockwise position, so 
that turning clockwise lowers the 
resistance. You may prefer to do this 
the opposite way, in which case you 
simply wire the common to the 
OTHER (leftmost) terminal of each 
potentiometer. 

Next, turn the switch to each 
position and check the resistance 
reading of each of the pots, both for 
value and direction of lesser resis­
tance. 

Using the Pot-Box 

If you are designing a circuit, but 
not quite sure of the proper resis­
tance to use at a particular place, 
use one of the pots in the Pot-Box. 
Set the switch to a pot value higher 
than your expected resistance and 
work down from there. After making 
sure the pot knob ·is fuily counter­
clockwise, connect the two clip leads 
from the Pot-Box to the appropriate 
point in your circuit. 

The convenience of the Pot-Box 
is hard to appreciate until you use it. 
Since being built over 30 years ago, 
I've used it repeatedly, from check­
ing meter movements (use a pot in 

want! 
Be aware that the Pot-Box and 

its leads are not shielded, and may 
cause oscillation or detuning of high­
frequency circuits. Audio circuits 
should pose no problem. 

About the only other precaution 
you should observe is to stay within 
the power rating of the potentiome­
ters you use. If you use the suggest­
ed 0.4 watt potentiometers, this 
means not pushing more than about 
60 milliamperes through the 100-
ohm pot {which only takes 6.0 volts 
if nothing else is in series) or 20 mil­
liamperes through the 1K pot {about 
20 volts). The higher resistance pots 
would require higher voltages to 
exceed 0.4 watts. 

Still concerned? Then, before 
connecting the Pot-Box to your cir­
cuit, measure the voltage that will be 
applied to. the pot terminals. Multiply 
that voltage by itself, and divide the 
result by the maximum pot resis­
tance. The result should not exceed 
the p9t wattage . rating. Example: 
voltage is 9 volts, pot is I 000 ohms; 
9x9=81, divided by 1000 equals .081 
watts. 

Except for the 100-ohm pot, cir­
cuits powered by nine-volt transistor 
radio batteries are no threat, but be 
careful about how much current you 
try to shove through the Pot-Box 
from automobile circuits, which typi­
cally draw amperes, or from 117VAC 
wall power! Although modest in cost 
and effort to build, the Pot-Box is an 
experimenter's delight. NV 

SATELLITE TV - HACKERS 'BIBLE'! 

The SECRETS are REVEALED! 
• The principles of security 
• Descrambler building blocks 
• Smart cards, information wars & stupid mistakes 
• Cracking codes (includes DirecTV source code) 
• Installing and hooking up descramblers · 
• Video manipulative systems ... and much more ... 

www.baylin.com 
or ... call 800-483-2423 

ORDER via Internet or Send $60 plus $4 s/h to: 
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MASTER, VISA & AMEX /COD orders accepted 
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NEW! 
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Telephone: 303-449"4551 
FAX: 303-939-8720 
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OSCILLOSCOPES 
HP 54501A 100 MHz 4-ch.Digit izing 

Oscilloscope, 1 MHz single shot 
TEK 2236 100 MHz 2-ch. Oscilloscope, ... 

wlvoltmeter & counter-timer 
TEK 2247A 100 MHz 4-ch. Oscilloscope, . 

w/voltmeter & counter-timer 

.............. $1,250.00 

...... ~ .. .... $900.00 

..... $1,600.00 

TEK 2465 300 MHz 4-channel Oscilloscope . $2,250.00 
TEK 7104 1 GHz Oscilloscope, ............ .... .. $3,500.00 

with 7A29, 7A29-04 , 7B10, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope ...... $900.00 

with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing .... $1,500.00 

Scope,wf7A24 ,7A26,7B80,7B87 
TEK 7904 500 MHz Oscilloscope, . . ....... $900.00 

with 7A24, 7A26, 7880, 7885 
TEK SC502 15 MHz Dual Trace Osci lloscope, TMSOO series ............ $375.00 
TEK TAS475 100 MHz 4-channel Oscilloscope ........ . . ... $1,200.00 
PROBES 
HP 1122A Probe Power Supply ...................... . .......... $150.00 

.. .. ... $200.00 
........ $650.00 

.......... .... $400.00 

TEK 1101 A Accessory Power Supply, for FET probes ......... . 
TEK P6046 100 MHz Differential Probe ........... . 
TEK P6150 9 GHz 10X/ 3 GHz ................... . 

1 X 50 Ohm Probe, SMA(m) output 
TEK P6201 900 MHz 1 X/1 OX/1 OOX FET Probe ................ $450.00 
TEK P6202A 500 MHz 10X FET Probe ········ ·' ······················ .............. $250.00 
TEK P6203 1 GHz 10X Active Probe, for 11000 series ................. 1 

.•. $375.00 
TEK P6701-opt.Cl2 O/E Converter, ....... ... . ... $175.00 

450-1050 nm/0-1 mW: DC-700 MHz. ST conn. 

CALIBRATION 
TEK SG503 Level Generator, 250 kHz-250 MHz. TMSOO series ........ $600.00 

FUNCTION 
HP 3312A 13 MHz Function Generator ....... ............. ........ .......... ..... .... $600.00 
HP 3325A 21 MHz Synthesized Function Generator, HPIB .. ... ....... $1,000.00 
HP 3325A-002 21 MHz Function ............................................. ........ $1,500.00 

Generator. high voltage output option 
HP 8165)1-002,003 Prog. Signal Source, ...... . 

1 m~z-50 MHz, log sweep. rear out 
TEK AWG5102 Arb.Waveform Gen .•. ........ 

20 MS/s, 12 bits,SOppm synthesis <1 MHz 
TEK AWG510S-opt.02 Arbitrary Waveform ... 

Generator. dual channel option 

........ ........ $1,750.00 

.... .. ...... .. ... $900.00 

...... ...... . $1,250.00 

TEK 00501 Digital Delay & Burst Gen .............................. . ...... $275.00 
for function & pulse gen's 

TEK FG501 1 MHz Function Generator, TM500 series ...................... $225.00 
TEK FG502 11 MHz Function Generator, TM500 series ........ .. .......... $300.00 
TEK FG503 3 MHz Function Generator. TM500 series ..... . $250.00 
TEK RG501 Ramp Generator. TM500 series ... ........ .. . .. $175.00 
WAVETEK 288 20 MHz ...................... ....... ......... ...... ..... ..................... $750.00 

Synthesized Function Generator. GPIB 

PULSE 
BERKELEY NUCLEONICS 7085B .... ............. . ..... $750.00 

Digital Delay Generator, 0-100 mS, 1 nS res., 5 Hz-5 MHz 
HP 8007B 100 MHz Pulse Generator ..................... ........................... $650.00 
HP 8012B 50 MHz Pulse Generator, variable transition time .............. $600.00 
HP 801 SA-002 50 MHz Dual Output ............ ......... ........ : ....... .. .......... ... $750.00 

Pulse Generator, gated burst option 
HP BOBOA/81 A/83A/84A 300 MHz Word Generator ............ ...... ..... .... $800.00 
HP 8080A/91A/92A/93A ................ .... . .... .. ...... .......... .............. $950.00 

1 GHz Single Channel Pulse Generator 
HP 8082A 250 MHz Dual Output Pulse Generator ........... . ............. $1,250.00 
HP8110A/2x81103A 150MHzDual........ . .... $9,000.00 

Output Pulse Generator. HPIB 
HP 811 SA 50 MHz Dual Channel Pulse Generator, HPIB .............. . $2, 750.00 
TEK PG502 250 MHz Pulse Generator. .. . ........... $600.00 

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

80 V peak, TM500 series 
TEK PG508 50 MHz Pulse Generator. TM500 series ............. . .... $500.00 
WAVETEK 191 20 MHz Pulse I Function Generator ....... ................ .... $500.00 
WAVETEK 802 50 MHz Pulse Generator .... .................... .... ... .. ...... ..... $300.00 

VOLTMETERS 
FLUKE 845AR High Impedance Voltmeter I Null Detector ................ . ,$400.00 
HP 3456A 6-112 Digit Voltmeter, HPIB .............. .................................. $500.00 
HP 3478A 5-1/2 digit Multimeter, HPIB .... . ...... $700.00 
KEITHLEY 1816-1/2digit ........................ . ..... $900.00 

Nan011oltmeter. 10 nV sensitivity, GPIB 
SOLARTRON 7081 8-1/2 digit Voltmeter .. $3,250.00 
TEK DM5010 4-1/2 digit Multimeter. . .... . $300.00 

TMSOOO series plug-in 
TEK DM501A 4-1/2 digit Multimeter. 

TM500 series plug-in 

CALIBRATION 
FLUKE 510A AC Reference . 

Standard, 10 VRMS, 0-10 mA 
FLUKE 51 SA Portable Cal ib1ator, ...... . 

DC/AC/Ohms. line & battery power 
FLUKE 5220A Transconductance .............•....... 

Amplifier, DC-5 kHz, 0-20 A 
FLUKE 731 B DC Reference Standard 
VALHALLA 2703 AC Volt.Std., ............................... .... . 

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 
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....... ..... ..... $225.00 

$450.00 

......... $900.00 

..... $3,000.00 

....... $400.00 
....... $1,750.00 

WE BUY AND SELL 
Inquiries 303-438-9662 • Fax 303-438-9685 

Orders only 800-538-1493 

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

VOLTAGE SOURCES 
HP 611 SA Precision Dual Range Power .. .... ...................... . ...... $850.00 

Supply, 50V 0.8A / 1 OOV 0.4A 
KEITHLEY 228 Programmable Voltage/Current Source ....... . .... . $2,500.00 
CURRENT METERS & SOURCES 
HP 41408 Picoammeter I DC Voltage .... .............. ......................... $2,000.00 

Source, without test fixture 
HP 6177C DC Current $ource, to 50 V, 500 mA .. . . .. . $500.00 
HP 6181C DC Current Source. to 100 V. 250 mA ..... ........ ... ............. $500.00 
HP 6186B DC Current Source. to 300 V. 100 mA .. . .............. $300.00 
HP 6186C DC Current Source, to 300V, 100 mA .. . ....... $750.00 
KEITHLEY 225 Current Source, ··· ·······-················· .......... , .... $500.00 

0.1 uA-100 mA. 10-100 V compliance 
KEITHLEY 227 Current Source. 1 uA-1 A, 0-50 V compliance ........ ... $800.00 
KEITHLEY 261 Picoampere Source ....... . ..... $375.00 
TEK A6303 AC/DC Current Probe, 500 Amps peak ......... ... .......... ..... $850.00 
TEK AM503/A6302/TM501 AC/DC Current Probe System .. $1,000.00 
TEK CT-5 -opt.OS High Current ....... ......... . $300.00 

Transformer for P6021/A6302, to 1000A 
TEK P6022 AC Current Probe ............. . ..... $275.00 

w/termination, 935 Hz-120 MHz, 6 A pk 

L.C.R . 
BOONTON 62AD 1 MHz Inductance Meter. 2-2000 uH .... .. $550.00 
BOONTON 72BD 1 MHz Capacitance Meter. 3-1/2 digit display .... .... $650.00 
GR 1689-M 5 digit LCR Meter. 12 Hz-100 kHz. $1,900.00 
HP 4262A-101 3-1/2 digit LCR Meter, ............. ...................... $1,750.00 

120 Hz/ 1 kHz/ 10 kHz test , HPIB 

STANDARDS 
E.S.I. SR1010 Resistance Transfer .................... . .......... .. .. $550.00 

Standards, 1 Ohm-100 K/step 
E.S.I. SR1050-1M Resistance .. . .... $2,000.00 

Transfer Standard, 1 Megohm/step 
GR 1404-A 1000 pF Reference Standard Capacitor ...... $700.00 
GR·1406 Standard Air Capacitors. . ............................ $375.00 

GR900 connector, 0.1 % acc. 
GR 1432-U 4-Decade Resistor, ....... ...... ......... . .... $100.00 

0-111 .10 Ohms, 0 .01 Ohm resolution 
GR 1433-G 7-Decade Resistor, .... .......... . ............... $275.00 

0-1 .111 .110 Megohms. 0.1 Ohm res. 
GR 1433-J 4-Decade Resistor, ............ .................... . ........ ........ $150.00 

0-11 , 11 O Ohms, 1 Ohm resolution 
GR 1433-K 4-Decade Resistor, ....... ...... ... ..... ......... ... ................... ....... $150.00 

0-1 .110 Ohms, 0.1 Ohm resolution 
GR 1433-L 4-Decade Resistor •. ...... ...... ..... ............ ......... ........... ........ $150.00 

0-111 ,100 Ohms, 10 Ohms resolution 
GR 1433-N 5-Decade Resistor •... .. .... ................. ....... : ........................ $200.00 

0-11, 111 Ohms. 0 .1 Ohm resolution 
GR 1433-X 6-Decade Resistor, ............................. ... ............ ....... .. ...... $250.00 

to 111 ,111 .0 Ohms, 0.1 Ohm res. • 
GR )482-series Standard Inductors ................ ... .... .......... .. ................. $200.00 
VALHALLA 2724A Programmable Resistance ............................... . $1,250.00 

Standard, 0-11 Gigaohms. GPIB 

• HI & LO RESISTANCE 
HP 4328A Milliohmeter .............. . $1,200.00 
T.D.R. 
TEK 1502-opt.04 nme Domain ........ , ..... ....... . 

Reflectorneter, 0-2.000 feet, chart recorder 
TEK 1503-opt.04 Time Domain Reflectorneter, .............. . 

... $1,400.00 

. $1,400.00 
0-50,000 feet.chart recorder 

SINGLE OUTPUT 
HP 6002A-001 0-60 VI 0-10 A/ 200 Watts max. 

Autoranging Power Supply 
HP 6011A Autoranging 0-20 V 0-120 .. 

A Power Supply, 1000 W max. 
HP 6200B Dual Range Supply, ..... . 

0-20 V 0-1 .5 A/ 0-40 V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1 .5 A CV/CC Power Supply 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply 
HP 6256B 0-10 V 0-20 A CV/CC Power Supply ..... 
HP 6260B-027 0-10V 0-100 A CV/CC. 

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

Power Supply; 208 VAC line 
HP 6263B 0-20 V 0-10 A CV/CC Power Supply ..... . 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply .... . 
HP 6267B o-40 V 0-10 A CV/CC Power Supply .. . 
HP 62698-028 o-40 V 0-50 A CV/CC ..................... . 

Power Supply; 230 VAC line 

..... ...... . $750.00 

..... $1,400.00 

..... $200.00 

.... $175.00 
.. ... $200.00 

..... . $250.00 
......... $675.00 

................... $675.00 

.$400.00 
......... ... $400.00 
......... $500.00 

.................. $900.00 

HP 6271 B 0-60 V 0-3 A CV/CC Power Supply ... . ...... $400.00 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply ................... ....... ........ $150.00 
HP 6289A o-40 V 0-1 .5 A CV/CC Power Supply ...... . ........ $175.00 
HP 6299A 0-100V 0-750 mA CV/CC Power Supply ....... $200.00 
HP 6384A 4.0-5.5 Vat 8 A CV/Cl Power Supply .. ..... $125.00 
HP 6434B o-40 V 0-25 A CV/CC Power Supply ....... ........ ........ $800.00 
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply .................. ............ $450.00 
KEPCO ABC-1500M 0-1500 V 10 mA CV/CL Power Supply ........... ... $125.00 
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply ................. $900.00 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ...... .......... ... .. $375.00 
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply .. .............. . $600.00 
SORENSEN OCR 20-25B ......... . .......................................... $550.00 

0-20 V 0-25 A CV/CC Power Supply 
SORENSON OCR S00-0. 75B ... . ... ........... ........... ...... ... ... $600.00 

0-600V 0-750 mA CV/CC Power Supply • 
SORENSON SRL20-12 0-20V 0-12 A CV/CC Power Supply ... .. ...... . $400.00 
SORENSON SAL S0-8 0-60 V 0-8 A CV/CC Power Supply ......... ....... $600.00 

Write In 86 on Reader Service Card. 
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TEK PS501 -1 Power Supply, 0-20 V, 2 mV res. •..... 
400 mA. TMSOO series 

MULTIPLE OUTPUT 

........ $175.00 

HP 6205C Dual Output Supply, . . $300.00 
0-40 V 300 mA or 0-20 V 600 mA 

HP 6227B Dual 0-25 V 0-2 A CV/CC Power Supply ............. . $450.00 
HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply ...... ......... .. .. ... ..... $450.00 
HP 6236B Triple Output Supply, to +/-20 V 0.5 A & 0-6 V 2.5 A .... . .... $375.00 
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ....... .................... $450.00 
HP 6255A Dual 0-40V 0-1 .5 A CV/CC Power Supply .. $450.00 
LAMBDA LPD-422-FM Dual o-40V 0-1 A CV/CC Power Supply ........ $300.00 
LAMBDA LPT-7202-FM Triple Output Power Supply ....... .......... .. ........ $450.00 
TEK PS5010 Programmable .... . ......... .................. $650.00 

Triple Power Supply, TM5000 se1ies 
TEK PS503A Dual Power Supply, TMSOO series ........... $200.00 
MISCELLANEOUS 
ACME PS2L-500 Programmable Load, ... .. 

0-75 V I 0-75 A / SOOWatts max. 
.... . $350.00 

ELGAR 1751 B/461 AC Power Source, ... ... ......................... $2,000.00 
0-135 VAC. 1750 Watts. fixed freq.osc. 

HP 59501 B HPIB Isolated DAG/Power Supply Programmer ............... $175.00 
HP 6825A Bipolar Power Supply/ Amplifier, +/- 20 V 2 A ................ ..... $800.00 
KEPCO BOP 20-20M Bipolar Op Amp/ ............................ ....... $675.00 

Power Supply, to 20 V 20 A 
KEPCO BOP 36-SM Bipolar Op Amp/ ..... ....... ................. ...... .. . .$400.00 

Power Supply, to 36 V 5 A · 
KEPCO BOP 50-2M Bipolar Op Amp/ . ...... ......... ... ...... ............ $400.00 

Power Supply, to 50 V 2 A 
TRANSISTOR DEVICES DAL-50-15-100 ....................................... .. ... $200.00 

Programmable Load, 0-50V, 0-15 A, 100 Watts max. 

UNIVERSAL COUNTERS 
HP 5315A-001100 MHz/100 nS Universal 

Counter, TCXO reference option' 
....... .. ......... .... $450.00 

HP 531 SA-002.003 100 MHz/100 nS Univ ........ . .......... ...................... $650.00 
Counter ; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MHz/100 nS Univ ................. ............................... $550.00 
Counter. 1 GHz C-channel option 

HP 5315B 100 MHz/ 100 nS Universal Coun\er .................... .............. $500.00 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB ......... ..... ........... $600.00 
HP 5316A-001 ,003100MHz/100 nS ..... : ............ ........ ..................... ... $750.00 

Univ. Counter. HPIB. TCXO, 1 GHz C-ch. 
HP 5316B 100MHz/100 nS Universal Counter, HPIB ....... ..... ............ $750.00 
HP 5334B-010,060 100 MHz Universal Counter, HPIB, OCXO ...... .... $250.00 
HP 5335A 200 MHz Universal I Statistical Counter ......... ........ ............ $500.00 
HP 5364A Microwave Mixer I Detector, ............. ... ... .. ... .................... $3,000.00 

for modulation domain an. 
HP S371 A 500 MHz Frequency & nme Interval Analyzer ............... $1,500.00 
PHILIPS PM6666 120 MHz/ 100 nS Universal Counter, GPIB ........... $375.00 
TEK DC5004 Programmable ........ ... .......... ....... ........... ... ......... ............. $250.00 

100 MHz/1 OOnS Counter/Timer. TMSOOO series 
TEK DC5009 Programmable 135 MHz ............... ................... ... ........... $400.00 

Univ. Counter/Timer, TMSOOO series 
TEK DC5010 350 MHz / 3.125 nS Universal ........ ...... .. .... .......... ......... $950.00 

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

Counter, TM500 series 
TEK DC509 135 MHz/ 10 nS Universal ........ . . ........ $275.00 

Counter, TM500 series 

FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB ··- ························· $1,250.00 
FLUKE 7220A-010, 131 ,351 1.3 GHz Counter; ............ ................... .. ... $500.00 

battery power, OCXO, and res. mull. 
HP 5340A 18 GHz Frequency Counter ... . . 
HP 5343A-001 26.5 GHz Frequency ....... . 

Counter, OCXO reference 
HP 5345A/5355A/5356B 26.5 GHz ...... .. .... ... .... . 

CW/Pulse Frequency Counter 
TEK DP501 .1.3 GHz Prescaler, 

divide by 16, TM500 series 

STANDARDS 

. ..... ........................ $450.00 
..... $3,500.00 

.... $3,500.00 

......... $225.00 . 

HP 105B Quartz Oscillator, 0.1/ i.°Ol 5.0 MHz, battery power ........ $1,500.00 
HP 5061 A Cesium Frequency ............. ......... .. .. $6,500.00 

Standard, 0 .1/1.0/5.0/10.0 MHz outputs 
HP 5065A-002 Rubidium Frequency Standard, ... 

0.1/1.0/5.0/10.0 MHz out 
HP 5087 A Distribution Amplifier, 12 outputs at 1 MHz 
HP 5087A-opt.032 Distribution Amplifier, ........... . 

12 outputs at 5 MHz . <. 
HP 5087 A-opt.033 Distribution Amplifier; ..... 

12 outputs at 10 MHz 

SPECTRUM ANALYZERS 

.......... $3,500.00 

......... $1,500.00 
................... $1,750.00 

.... ... $1,750.00 

HP 3586C Selective Level Meter, ........................ ............................ $1,500.00 
50 Hz-32.5 MHz, 50 & 75 ohms 

TEK 7LS/L3/R7603 Spectrum Analyzer, .. $1,500.00 
20 Hz-5 MHz. 10 Hz min. res.,w/frame 

DISTORTION ANALYZERS 
HP 339A Distortion Analyzer. built- in low distortion osc ...........•......... $750.00 
HP 8903A-001 Audio Analyzer, ......... ............................................. $1,500.00 

20 Hz-108 kHz; rear panel input 
H,P 89038-001 ,013,051 Audio Analyzer, ...... $1,750.00 

20 Hz-100 kHz; C-message, CCITT 
TEK DA4084 Programmable Distortion Analyzer .......... .... $750.00 
RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz .. ... $450.00 
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FLUKE 8922A True RMS Voltmeter, ............ ....................................... $450.00 
180uV-700V, 2 Hz-11 MHz 

OSCILLATORS 
HP 209A Sine/Square Wave Generator, ... ...... ............. . ............... $225.00 

4 Hz-2 MHz, 5 VRMS max. 
HP 3336C Synthesizer / Level Generator, 10 Hz-21 MHz ............... $1,400.00 
TEK SG5010 Programmable Oscillator, 10 Hz-163.8 kHz .............. $2,750.00 
TEK SG502 Sine/Square Osc .......................................... -···-············· $200.00 

5 Hz-500 kHz. 70 dB step atten.,TMSOO 
HP 3575A-003 Gain/Phase Meter, 1 Hz-13 MHz. dual display .......... $850.00 
HP 461A Amplifier, 20/40dB, 1 kHz-150 MHz. 0.5V/500hms ... ...... $125.00 
MISCELLANEOUS 
KROHN-HITE 3103 High/Low Pass .................................................... $350.00 

Filter, 1 O Hz-3 MHz, 24 dB/octave 
KROHN-HITE 3202 Dual HP/LP/BP/BA Filter, ................................... $450.00 

20 Hz-2 MHz, 24 dB/octave 
KROHN-HITE 3342A Dual HP/LP Filter. ............................................ $!!00.00 

0.001 Hz-99.9 kHz, 48 dB/octave 
KROHN-HITE 3750 LP/HP/BP/BR Filter. .......... . ....... . $600.00 

0.02 Hz-20 kHz, 611 2/18124 dB/oct. 
........... $450.00 KROHN-HITE DCA-1 OR 10 Watt Amplifier, 

20 dB gain, DC-1 MHz, 600-1000 Ohms 
ROCKLAND 852 Dual Highpass/lowpass Filter, 0.1 Hz-111 kHz ....... $900.00 
TEK AM502 Differential Amplifier. 0.1 Hz-1 MHz, TM500 series ........ $475.00 

SPECTRUM ANALYZERS 
HP 11517N18N19A/20A Mixer Set . .... : .. .................................... ...... $600.00 

12.4-40.0 GHz. for HP 8555N8569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz .......................... $1, 100.00 
HP 11970K WR42 Harmonic Mixer. 18.0-26.5 GHz ........................ $1, 100.00 
HP 119700 WA22 Harmonic Mixer. 33-50 GHz ........... ... $1,400.00 
HP 11970U WA19 Harmonic Mixer, 40-60GHz .. .. .......... $1,400.00 
HP 853A-001 Spectrum Analyzer ............................. .. ............. $1,250.00 

Display. bench/rack mount config. 
HP 8565A-100 Spectrum Analyzer, . 

10 MHz-22 GHz. 100 Hz min. res. 
.......... $4,500.00 

HP 8561!B Spectrum Analyzer, . .-............................ - .. ........ .. :. $8,500.00 
100 Hz-1 .5 GHz, 10 Hz min. res. 

HP 85698 Spectrum Analyzer .............. . $7,500.00 
10 MHz-22 GHz, 100 Hz min.res.bw. 

TEK TR502 Tracking Generator, .......................... . ...... $950.00 
0.1-1800 MHz. for 7l1 3/7l14 

TEK WM782V WA15 Harmonic Mixer, 50-75 GHz $1,500.00 
NETWORK ANALYZERS 
HP 11650A Network Analyzer Accessory Kit, APC7 ........................... $600.00 
HP 35676A Reflection/Transmission Test Kit. 5 Hz-200 MHz .......... $1,000.00 
HP 4195A Network I Spectrum Analyzer, 1 O Hz-500 MHz ............ $15,000.00 
HP 8405A Vector Voltmeter, 1-1000 MHz ............................................ $450.00 
HP 85020A Directional Bridge, 10-4300 MHz, N(f) test port ............... $650.00 
HP 85021A Directional Bridge. 0.01 -18 GHz, APC7 test port ......... $1,000.00 
HP 85021C Directional Bridge, 0.01-18 GHz, N(f) test port ............ $1 ,000.00 
HP 85025C Detector Adapter, for HP 8757 series . . ........ $375.00 
HP 85027A Directional Bridge,............... . ............................. $2,000.00 

APC7 test port, 10 MHz-18 GHz 
HP 8502A-H26 Reflection/Transmission ...................... , ..................... $600.00 

Test Set, 4-2600 MHz 
HP 85044A Reflection/Transmission . ............................... $1,500.00 

Test Set, 300 kHz-3 GHz 
HP 8756A Scalar Network Analyzer ............................................... $2,500.00 
HP A85026A WA28 Detector ......................................................... $1 ,200.00 

26.5-40 GHz, for HP 8757 series 

SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Gen., .. 

0.1-1050 MHz. 10 Hzres .. GPIB 
FLUKE 6060NAN Synthesized Signal .... 

Gen.,10 kHz-520 MHz, 10 Hz res.,GPIB 
FLUKE 60608/AK Synthesized Signal Gen., . 

0.1-1050MHz, 10Hzres., GPIB 

.......................... $1,900.00 

..................... .... $1,500.00 

................ $2,250.00 

GIGATRONICS 1018 Synthesized Signal Gen., .............................. $4,500.00 
50 MHz-18 GHz, 1 MHzres. 

GIGATAONICS 600/10-18 Synthesized Source .............................. $2,500.00 
10-18 GHz, 1 MHz res .. GPl6 

GIGATRONICS 600/6-12 Synthesized Source, .............................. $2,500.00 
6-12 GHz, 1 kHz res., GPIB ,. 

GIGATRONICS 875150 Levelled Multiplier, ..... . ..... $2,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875186 levelled Multiplier ...................................... $3,750.00 
26.5·40.0 & 50.0-75.0 GHz outputs 

GIGATRONICS 900/2-8 Synthesized Signal/ ... .... .-........ $2,500.00 
Sweep Gen., 2-8 GHz. 1 MHz res.,GPIB 

HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ................ $450.00 
HP 3335A Synthesizer / Level Generator, 200 Hz-81 MHz .... , ........ $4,500.00 
HP 85100V Frequency Mult. .......................................................... $3,750.00 

10-15 GHz in / 50-75 GHz out >0 dBm 
HP 8640B Signal Generator. ........ .. ........................... . $1 ,000.00 

.. $2,500.00 
0.5-512 MHz. AM, FM, pulse modulation 

HP 86568-001 Synth. Signal Gen., 
. 0.1-990 MHz, 1 O Hz res .. OCXO ref. 

HP 8657 A-002 Signal Generator, .............................. . 
0.1-1040 MHz, 10 Hz res., HPIB 

HP 8660C/86602B-002 Synth. Sig. Gen., .... 
1-1300 MHz. FM I Phase mod. w/86635A 

HP 8660C/86603A-002 Synthesizer. .... 
1-2600 MHz. FM I Phase Mod., w/86635A 

... $3,250.00 

.................. $2,750.00 

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

HP 8672A Synthesized Signal Generator, 2-18 GHz ...................... $6,000.00 
HP 8673C Synthesized Signal ....................................................... $16,500.00 

Generator, 50 MHz-18.6 GHz 
HP 8673G-004,008 Synth. CW Signal ........................................... $12,500.00 

Generator, 2-26 GHz, >+8 dBm output 
HP 8684B Signal Generator, 5.4-12.5 GHz. AM, WBFM, Pulse ..... $3,500.00 
SWEEP GENERATORS 
HP 8350A/83545A-002 Sweep Oscillator, .................. $4,000.00 

5.9-12.4 GHz, 70 dB step attenuator 
HP 8601 A Generator/Sweeper, 0.1-11 o MHZ: +20 dBm levelled ........ $400.00 
HP 8620C Sweep Oscillator Frame ..................................................... $550.00 
HP 862228-002 RF Plug-in, 10-2400 MHz ...................................... $1 ,250.00 

+ 13 dBm levelled, 70 dB atten. 
HP 86230B RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ................. $400.00 

HP 86240C AF Plug-in, 3.6-8.6 GHz, + 16 dBm levelled .. ....... $700.00 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ................ $300.00 
HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled ....... $300.00 
HP 86250D AF Plug-in, 8.0-12.4 GHz, + 10 dBm levelled ....... ... ......... $500.00 
HP 86260A RF Plug-in, 12.0-18.0 GHz. +10 dBm unlevelled ... ... ....... $500.00 
HP 86260A-H04 RF Plug-in, ........... . .... .. . $500.00 

10.0-15.0 GHz, +10 dBm unlevelled 
HP 86290A AF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ..... . .... $1,750.00 
HP 86290C RF Plug-in, 2.0-18.6 GHz. +13 dBm levelled . . .... $2,250.00 
WAVETEK 962 Sweep Generator, ...... ........ . ............ $1,250.00 

1.0-4.0 GHz, markers, + 12 dBm unlvld. 
WILTRON 6619A Sweep Generator, ......... $1 ,500.00 

2-8 GHz, + 1 O dBm levelled 

POWER METERS 
ANRITSU MA72B Power Sensor. -20 to +20 dBm. 0.01-18 GHz ........ $200.00 
ANRITSU MP-81 BIML-83A Power Meter. ... . . . .................... ... $2,500.00 

75-110 GHz (WA10), -20 to +20 dBm 
BOONTON 4200-01 A,03/&-4A x2 Dual .............................................. $950.00 

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 .... .. ............................ .. ....... . $500.00 

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

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

-30 to +20 dBm; 10 MHz-18 GHz 
HP 435B/8482B Power Meter._ ............... .. 

Oto +43 dBm, 100 kHz-4.2 GHz 
HP 435B/8482H Power Meter, .. .......... . 

-10 to +34 dBm, 100 kHz-4.2 GHz 
HP 436A-002,022/8481 A Power Meter, . 

rear input & HPIB options. with sensor 

...... ............ $1,750.00 

................ $900.00 

. $1,250.00 

HP 8477A Power Meter Calibrator, for HP 432 series .... .. .... $500.00 
............... $350.00 HP K486A WR42 Thermistor Mount, ................... . 

18.0-26.5 GHz, for 432 series 
HP 08486A Power Sensor, ... .... .. .. ................... .. ....... .......... . $1,500.00 

33.0-50.0 GHz. WA22, for 435/61718 
HP R486A WA28 Thermistor Mount, ........................ ... . ...... ......... ....... $350.00 

26.5-40 GHz. for 432 series 
HP R8486A WA28 Power Sensor ... 

26.5-40.GHz, for HP 435/61718 

RF MILL/VOLTMETERS 

. ........... $1,500.00 

BOONTON 928-opt.05 RF Millivoltmeter, ........................................... $500.00 
10 kHz-1.2 GHz, 75 Ohms scale 

RACAL 9303 TRMS level Meter, .... ................. ... ...... .. ... ......... l&75.00 
10 kHz-2 GHz. -77 to +23 dBm, GPIB 

AMPL:IFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 1W1000 .............................................. ......... $650.00 
. Amplifier, 30 dB gain, 1-1000 MHz. 1 Watt output · 

BOONTON 82AD-opt.01 A Modulation ..... ........ ......... .... .... ........ .. ... ...... $750.00 
Meter, AM, FM, 10-1200 MHz, GPIB 

HP 415E SWR Meter ........ .. ................ .... .. .. ... ....... .... .... .. ......... ...... ...... $200.00 
HP 465A Amplifier, 20/40 dB, 5 Hz-1 MHz, 1/2 Watt/50 Ohms ........... $125.00 
HP 8447A Amplifier, 20 dB, .. ... .......................................... ................... $375.00 

0.1-400 MHz, 5 dB NF, +6 dBm output 
HP 8447E Amplifier. 22 dB, 0.1-1300 MHz, +13 dBm output ... ........... $750.00 
HP 8447F Preamplifier I Power Amplifier, 0.1-1300 MHz ................ $1,200.00 
HP 8901 A Modulation Analyzer, 150 kHz-1300 MHz .. , .............. ..... $2,500.00 
HP 8901B-1,2,3 Modulation An ........................................................ $3,000.00 

0.15-1300 MHz. rear input, OCXO, ext.LO 
HP 8970A Noise Figure Meter ... . ....... ............ .... .. ......... $4,000.00 
HUGHES 1177H02FOOOTWT Amplifier. ...................................... $1,500.00 

4.0-8.0 GHz, 10 Watts output 
MICROWAVE SEMI.CORP. MC5112 ................. ......................... ...... ... $175.00 

Noise Source, 25.5 dB ENA, 1.0-12.4 GHz. N(m), +28 VDC 
ROHDE & SCHWARTZ ESH2 Test Receiver, 9 kHz-30 MHz ......... . $5,000.00 

AMERICAN NUCLEONICS AM-432 .... . .................................... $95.00 
Cavi1y Backed Spiral Antenna,LHC, 2-18 GHz,TNC(f) "NEW" -

AVANTEK AMT-400X2 WA28 Active Doubler. .... ..: ................ $450.00 
13-20 GHz +10 dBm in, +10 dBm out 

BAYTRON 3-28-300/10WA28 ......... . 
Directional Coupler, 1"0 dB. 26.5-40 GHz 

BIRD 6735-300 1 kW Load, ................... . 
25-1000 MHz, LC(f), with wattmeter 

CONTINENTAL MW. RAE28-K-M WR28 x K(m) ..... 
Endfire Adapter 

FXR/MICROLAB S3-02N Triple Stub ................. .. 
Tuner, 200-1000 MHz. 100 Watts max .. N(m/!) 

GR 874-LTL Constant Impedance ........... ........ .. 
Trombone line. 0-44 cm, DC-2 GHz 

............ $300.00 

...... $650.00 

........... $225.00 

.... $125.00 

. ............. $400.00 

GR 9()()-Q GA90014mm lnterseries Adapters ........ ............................ $125.00 
HP 11590A-001 Bias Network. 1.0-18.0 GHz, APC7 .......................... $450.00 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .... . .......... $800.00 
HP 33321 K Programmable Step Allen., .. .. ........... $475.00 

0-70 dB. DC·26.5 GHz, 3.5mm 
HP 33327l-006 Programmable Step ..... ...... . $1,200.00 

Attenuator, 0-70 dB, DC-40 GHz, 2.9mm 
HP 774D Dual Directiona•Coupler, 20 dB, 215-450 MHz ........... $275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ......... ............. $275.00 
HP 778D Dual Dir. Coupler, 20 dB, 100-2000 MHz, N test port .......... $450.00 
HP 778D-011 Dual Dir. Coupler, ............. . ....... $450.00 

20 dB, 100-2000 MHz, APC7 test port 
HP 8431 A 2-4 GHz Band Pass Filter. N(m/!) .................... ................... $150.00 
HP 84708 Crystal Detector, 10 MHz-18 GHz. neg. pol., APC7 ........... $250.00 
HP 8472A Crystal Detector, 10 MHz-18 GHz. neg. pol., SMA ............ $150.00 
HP 8472B Low Barrier Schottky Det., .. . ................. . ........ $200.00 

10 MHz-18 GHz. neg.pol .. SMA 
HP 8494A-001 Step Attenuator, 0-11 dB, DC-4 GHz, N(f/f) ............... $350.00 
HP 8494G-002 Programmable ...................... .. ..... . $350.00 • 

Step Attenuator, 0-11 dB, DC-4 GHz, SMA 
HP 8495H-002 Programmable ................ .... ..... .. 

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

Attenuator, 0-90 dB, DC-26.5-GHz · 
HP K281C-012 WA42 x APC3.5(m) Adapter .. 
HP K382A WA42 Direct Reading ...... .. 

Attenuator, 0-50 dB, 18-26.5 GHz 

........... ........ $400.00 

........... $750.00 

........... $300.00 

....... $2,900.00 

Write In 86 on Reader Service Card. 

HP K422A. WA42 Rat Broadband Detector, 18.0-26.5 GHz ........ ... .... $350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ......... .... .... : ........ .. $450.00 
HP K870A WA42 Slide Screw Tuner, 18.0-26.5 GHz .......... .... .... . : ...... $275.00 · 
HP K914B WR42 Moving load, 18.0-26.5 GHz ... .. ... .... .................. , ... $300.00 
HP Q752D WA22 Directional Coupler. 20 dB, 33-50 GHz ... ............. .. $650.00 
HP R382A WA28 Direct Reading ... .. ..... .. ......... . $2,000.00 

Attenuator, 0-50 dB, 26.5-40 GHz 
HP R422A WR28 Crystal Detector, 26.5-40 GHz ...... . .... ........... $400.00 
HP R532A WA28 Frequency Meter, 26.5-40 GHz .... ... .. ..... $500.00 
HP A752A WR28 Directional Coupler. 3 dB, 26.5-40 GHz .................. $450.00 
HP A914B WR28 Moving Load, 26.5-40 GHz ......... . . .......... $250.00 
HP V365A WA15 Isolator, 25 dB, 50-75 GHz ................... ................... $750.00 
HP V752D WA15 Directional Coupler, 20 dB, 50-75 GHz ...... , ............ $650.00 
HP X870A WA90 Slide Screw Tuner ......................................... ........... $150.00 
HUGHES 45712H-1000 WA22 Frequency Meter, 33-50 GHz ............ $900.00 
HUGHES 45721H-1000 WR28 Direct ......... .. ..... .. .. .......... $900.00 

Reading Attenuator, 0-50 dB, 26.5-40 GHz 
HUGHES 45732H-1200 WA22 Level ........... ...... ......... . 

Set Attenuator. 0-25 dB, 33-50 GHz 
HUGHES 45772H-1100 WA22 Thermistor Mount, ...... 

-20 to +10 dBm, 33-50 GHz 
HUGHES 45775H-1100 WA12 Thermistor Mount, . 

·20to+1 O dBm, 60-90 GHz 

......... ... $250.00 

...... $400.00 

...... $800.00 

HUGHES 4 7316H-1111 WA10 Tuneable ...................... . .............. ... $600.00 
Detector, 75-11 O GHz. positive polarity 

HUGHES 47323H-1211 WA19 Fiat Broadband ....... .......................... $650.00 
Detector, negative, 40-60 GHz 

HUGHES 47974H-1000WA15 SPST PIN ........ .. 
Swttch, 250 MHz speed, 60-62 GHz response 

KAYTAA 2616S Directional Detector, ................... . . 
1.7-26.5 GHz, K(f/m)/SMC 

Ml A-COM 3-19-300/10 WR 19 Directional .... . , ..... .. . 
Coupler, 1 O dB, 40-60 GHz 

MIDWEST MICROWAVE 3537 DC Block, 
0.1-12.4 GHz. SMA(m/f) "NEw· 

MINI-CIRCUITS ZFDC-2Q-4 Directional ....... . 
Coupler, 19.5 dB, 1-1000 MHz, SMA(f) 

MINI-CIRCUITS ZHL-42 Amplifier, .................. . 
30 dB gain, 0.7-4.2 GHz, +28 dBm, 15V, SMA 

........ ...... ... .. $375.00 

.................... $200.00 

...... ....... $450.00 

.......... .... $40.00 

.. ..................... $25.00 

....... .. ... ... ... $400.00 

NARDA 30QO-SEAIES Directional Couplers ... .. ...... .... . .... $150.00 
NAADA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .......... .......... ..... $300.00 
NAADA 3090-SEAIES Precision High f?irectivity Couplers .. .......... ..... $225.00 
NARDA 368BNM Coaxial High Power Load, .. . .. .... .......... .... $500.00 

500 Watts, 2.0-18 GHz. N(m) 
NARDA 3752 Coaxial Phase Shifter, ... .. ........................ ...... ........... $1,000.00 

0-180 deg./GHz. 1·5 GHz 
NARDA 3753B Coaxial Phase Shifter. ................. ......... .. ................ $1,000.00 

0-55 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers .... ............ $75.00 
NAADA 4245-10 Directional Coupler, 10 dB, 4-12 GHz. SMA(f} .. ....... $100.00 
NARDA 4799 level Set Attenuator, 0-15 dB, 4-18 GHz. SMA(f) ......... $135.00 
NARDA 5070-SERIES Precision Aeflectorneter Couplers .................. $300.00 
NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, N(mlf) .......... $165.00 
NARDA 769-30 30 dB Attenuator, 150 Watts, DC-6 GHz, N ............... $275.00 
NARDA 792FF V;iriable Attenuator, 0-20 dB, 2.0-12.4 GHz ................ $375.00 
NAADA 794FM Direct Reading Variable ....... ..... .................................. $375.00 

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

Detector, 1-18 GHz. negative polari1y, SMA(mll) 
PAMTECH KYG1014 WA42 Junction ............................................ ... ... $250.00 

Circulator, 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 WR42 ......... .. .................................. ........ $75.00 

Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS K-2X Frequency Doubler, ......................... ...... ........ .. .. . $350.00 

9.0-13.25 GHz in/ 18.0-26.5 GHz out 
TRANSCO 705C90100 latching ... ...... ..... .............. ........................... . $150.00 

DPDT Transfer Switch, DC-26.5 GHz, 28 V 
TAG B528 WA22 Direct Reading ............. ..... ........... . .... ..... $1,250.00 

Phase Shifter, 0-360 deg.,33·50 GHz 
TAG V551 WA15 Frequency Meter, 50-75 GHz ........ .. .... $600.00 

. .. . $750.00 
.$200.00 

TAG W551 WA10 Frequency Meter, 75·110 GHz .. . 
WAVE LINE 100080 WR28 Terminated ... ..... .. . .. 

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

2-Way, DC-18 GHz, SMA(m/flf) 
WEINSCHEL DS 109 Double Stub Tuner, 1-13 GHz, N(mlf) ... ...... .. ... $150.00 
WEINSCHEL DS109ll Double Stub ................. ......... .. ... $150.00 

Tuner, 0.2-2.0 GHz, N(m/f) 
WILTRON 60ASO-opt.1 SWR Bridge, ......... .. ......... .. .................. . ... $450.00 

5-2000 MHz, APC7, 46 dB directivity 

HP 4935A-003 Transmission Test Set, ..................... .................. ....... .. $600.00 
20 Hz-110 kHz, battery power 

HP 59401 A HPIB Bus Ar)alyzer ... ............... . 
TEK 1410A NTSC Gen., w/SPG2 sync ... . . 

generator, TSG7 color bars 
TEK 1411A PALGen.,w/SPG12sync; 

TSG11 color bars;TSG13 linearity 
TEK 1411A PAL Test Gen., 

w/SPG12,TSG11 ,TSG13,TSG15,TSG16 
TEK 141 lA PAL Test Gen., ................................ . 

w/SPG12,TSG11 ,TSG12,TSG13,TSG15,TSG16 
TEK 1411A-opt.04 PAL Test Gen., 

w/SPG12,TSG11 ,TSP11,TSG13,TSG15,TSG16 

........ .............. . $700.00 
....... $800.00 

........ $750.00 

.... .... .... .. ....... $1,000.00 

......... ....... $1,100.00 

... $1,400.00 

TEK 1420 NTSC Vectorscope ....... .......................... . .. ... ... $600.00 
TEK 147A NTSC Test Signal Generator, with noise test signal ... ........ $800.00 
TEK 148 PAL Insertion Test Signal Generator ..................................... $700.00 
TEK 520A NTSC Vectorscope ............ ................................... ............. $750.00 
TEK 521 A PAL Vectorscope .. ................... ................................... ......... $750.00 

FLUKE 2625 Hydra Data logger .......... ............... .. .......................... $1,250.00 
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., .............................. ...... .. ......... ........ , .. ..... $2,000.00 

0.5 Hz-120 kHz, 130 dB dynamic reserve 
TEK TM5006 SOOO-series 6-slo1 Programmable Power Module ......... $600.00 
TEK TM504 500-series 4-slot Power Module .................................. .... $175.00 
TEK TM506 500-series 6-slot Power Module ............. ... ...................... $250.00 
TEK TM515 500-series 5-slol Traveller Power Module ..... .. .. ............... $275.00 
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COMPUTER CIRCULATION CENTER I '.. 9350 Clairemont Mesa, San Diego - 6 • 9 /573-0411 

db a: A 11 t e ch EI e ctr on I cs Phone Ord~r=C. 'f' :~g~ ~-c~:;:~;.~·~~~~··;~~~ -:i_61gf i~~g~~ 
• • , , 2018 W. Lomita BLVD. Lomita - 310/539-2260 

2618 Temp~e Heights Dnve. 760/724-2404 'ttifilill'iini We buy surplus & excess computer inventory " 
Oceanside CA 92056 . ~- . . PhoneOrderHours9AM-5:30PMMon-Fri $25-Min. Order- : ·:.; .. . as well as scrap electronics related inventory. 

Salle 00 'jOZ !'mt cf Sale SVS(8ns \\4th these refurli5hed cinct rel{ ca I ipa_ienls. 
9" Monodlrome VGA NEC ""NEW .. 640 x 480 ............... $79.00 
10" SVGA COLOR View Magic .26 dp Refiub (upto 1024 x 768) .$139.00 
1 O" SVGA Color (~ Frame - Build a CllStom endosure) . . .. .. $119 .00 
Fupt:su Cash Drawer NE'!tY w/tlll .• 24VDC Trigger for drawer ....... $79.00 
cash Drawer· H>son Pnnter • 9 Mooo VGA-........ ... • . .. . . $199.00 
Cash Drawer· E.Dson Printer· 10" Color SVGA .26 dp .......... $299.00 
9>mJ>act footprfnt 83 Key k~rd • PS/2 Type ........ .. ..... $14.95 
Epson 1M300PD Parallelhcelpt Printer (2 COior) Refurb ......... $89.99 

· Bes.-f&eheck 
o• Wah Site for 
11t0re infort1t1fioa 
n these and other 

Mitusbishi DJ-1000 
Digital Camera 

Pocket Size 
Holds up to 15 images 

320 x 240 or 504 x 378 
PCMCIA Required. for image 

downloading. 

Point of Sale Hardware products! 

Windows 95 /98 Compatible 
See the web for more details 

$79 _._ 9 •-t: aww ....... w._an_e1ee_.c_om..._.i 
..--~~-1=:==========:;-;=:======~~~~~~ 

NECMini486 10" Color SVGA! 

Up to 1024 x View Magic 
768 _pixels 
llOV AC 

operation. 

$29.oo · 
~-··.. ~ .. 
~ ·~-~~} ... >-~ 
... .. ~ { 

< l!J . ' x ,' 

·r.i:r' ·= =·,. ,_~ . < . . . 

Supports both 
Macintosh and 

SVGA Monitors. 
Upgradable to 

4MB 

Refurb: 
$139.00 

Home network? 
Cable Modem? 

Linux Box? 
Various Brand 
lOBaseT 8 Port $39.00 $29.00 Hubs. 

Macintosh 2MB PCI 
.ATI Mach64 Video Card Refurb 8 Port Hub 

· Small 105V 40 RPM 
Motor. 2.7W 

$ 9 • 9 5 Motor with spin· 
dle. Items can be 
~fitShaft 

re 
I· $9.95 

. Robotic 
Attachments? 

Arms, etc? 
With rubber o­
ring on 5" dia. 

disc. 
_ has a through 

hole with a rod 
stuck in it. 

Small DC Motor 
w/gear box & Wheel 

EPROMs 

PC Oldies but Goodies 

EGA/CGA Card -or- ISA Super l/0 ....... ·-····-················$14.95 
2 Meg AT Memory Card - or - Parallel/Mono Card .$9 .00 
Floppy Controller -or- Serial I Parallel Card ............. $6.95 
VLB 1 Meg VGA Card- or-386 MJtherboatd w /2 Meg .. $19.95 
16 Bit (ISA) VGA w 256/512/1 Meg ......... g).00 I $1200 I $14.95 
VLB Super l/0 ............................................................. $12.95 
8 Bit VGA Card - or- XT Motherboard w /640K. ....... $9.95 

Interg-I'aph 4MB PCI 
Intense 3D 100 

$35.00 Rendition 
VlOOOe 

30 Accelerated 
Video Card for 

Windows 95 /NT 
See Web for 
more details 

Motorola Flip Phone 
Data Adapter 

RJ-11 (Di.al Tone) 
Gererator and Ring 
Gererator. Use any 
standard land line 
device with your cell 
phone. Modem, credit 

$39.00 :V~e ... 

~eACMotor. 
Use for robotic 

driveorr? 
HasS" disc 

attached. with a 
rubber 0-Ring. 

$9.95 

Reversible 110V AC 
Motor with brake 

Extends to 2' 
past. Two slide 

telescopic 
extension 

Color Scanner 

24 Bit. 300dpi 
Parallel Port 

with pass 
thro~sili for 

$39.00 

_ i:mnter. 
Windows 

95 /98, 2.2lbs. 
Great for 
Laptops! 

External SCSI Cases 
$29.00 & Up 

525" Oosecl HH $29. 
525" Open HH .$35. 

. 525" Open FH .. $45. 
3.5" Open for Zip., 
Syquest, etc .. ... $29. 
3.5" Lunchbox . .$19. 
All cases have two 50 

pin centronic; 
connectors. 

360degree 

$69.00 

rotatable. Ball 
Bearing for 
dur~b'lity. 
Thest. ~ were 
fromheaV'' 
duty moi:;1e 
storage uruts 24pcs 

Used 3" Dia. Wheels 

IDE Hard Drives 

420 Meg ................. $49.00 
320 Meg ................. $39.00 
270 Meg .. ............... $29.00 
120 Meg ................. $20 
80 Meg ........... $15.00 
40 Meg ........ $10.00 . 

CD ROM & Sound Cards 
4x IDE Internal .. ................................................ ... .. ............... $19.00 

Bx IDE Internal ........................ ..... .................................. ........ $29.00 

24x IDE Internal with Yamaha Sound Card (ISA) ............ $49.00 
4x SCSI Internal ...................................................................... $25.00 
4x SCSI External .................................................. .. .................. $49.00 

Universal Audio Cable (CD ROM to Soundcard) .............. $4.95 

KITP:/ /WWW.ALLELEC.COM 
VISIT OUR WEB PAGE DAILY FOR SPECIALS&... MORE INFO. ON THESE ITEMS 
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A.FF L I~A. TIOJrS 
Vuttina the §putliaht un l?A§IC §tamp 

v.-uJec::t§~ 9-iint§.,, and TiP§ 
One Step Beyond the 

Application Note 

Overview 

Application notes are generally a good start­
ing off point for many designs. It's always nice if 
you can learn from example. There's nothing 
wrong with learning from your own mistakes, but 
it's usually beneficial if you can avoid as many as 
possible. More importantly, there's no reason to 
re-invent the wheel, especially in electronic engi-
neering. · · 

I'd like to share with you a process that I use 
when starting a design, and then walk you 
through an example. When I'm embarking on a 
design that utilizes an IC or processor that's new 
to me, I try to ensure that I do three things before 
any actual design work begins. 

First, I download or order the data sheets for 
the part in question. If the part is not going to 
meet your design requirements, you will proba­
bly find this out by reading the first few pages of 
the data sheet. 

The general description on the firs page is 
usually a glowing report detailing all of the won­
derful things that the device can do. This descrip­
tion overtly avoids any discussion of a particular 
part's shortcomings. Rest assured the informa­
tion is available, it's just not on the front page. 
What you can find out from the general descrip- · 
tion are the key features of a product. If these fea­
tures seem to meet your design's needs, then 
you've cleared the first hurdle. 

Next, check the maximum ratings of the part 
in question. Supply voltages, operating current, 
and operating speeds can all be found either in 
the maximum ratings section or in the electrical 
characteristics that usually follow in table form. 
When dealing with families of parts that are all 
fairly similar, the manufacturer usually has a 
selector guide with a cross-reference. This selec­
tor guide can be useful in weeding out undesir­
able parts. 

kits for use with the BASIC Stamp, there are also 
third party sources for application notes (see 
Figure 6). 

Sitting down and actually reading all of the 
application notes for a particular product would 
be time consuming and inefficient. I definitely 
don't recommend that path to anyone. But it is 
usually a good idea to familiarize yourself with 
the application notes that are available. Being 
able to reference source code or connectivity 
information from an application note can cut 
hours out of your design time, and reduce the 
possibility of errors in the final product. 

The third - and final - step in the process of 
selecting a chip is to look for an errata sheet for 
the part. An errata (error-data) sheet will usually 
state errors in the original data sheets and/or 
provide updates due to bugs in the part's silicon. 
These can KILL you. Primarily because they 
won't be listed in hard copies of the data sheet 
that you mighf already have. This allows func­
tional problems to seep into your design or cre­
ate hours of misguided debugging attempts. 
Always look for an errata sheet! Most manufac­
turers make these available as soon as the prob­
lem is defined. I also check to be sure that any 
part I am selecting has not been placed on an 
obsolete part list. There's nothing worse than 
completing a design that can't be produced. 

For the Stamp enthusiast, some of this stuff 
doesn't matter. For example, if you're designing 
a pump controller for your fish tank, you're bet­
ter off using what you have on hand. In other 
words, who cares if you're using an obsolete part, 
if it's free and already in your tool box, you might 
as well•use it. 

Defining The Design 

I just started d~signing a new prod­
uct. In our company, we usually go 
through a complete paper design, cost 
estimate, and functional overview prior 
to any parts hitting the breadboard. I'm 
still in that paper design phase but, of 
course, I'm looking ahead at the testabil­
ity of my prototype. And that's where the 
BASIC Stamp comes in. 

To PC 

But later it would 
be great if I could 
fine tune the ana­
log-to-digital con­
version for very 
precise readings. 
I would like the 
tester to run off 
of a 9Vdc bat­
tery, and be 
semi-portable. It 
should also be expandable. For starters, I need to 
measure at least two voltages; future expansion 
of up to six voltages is desirable. The voltage 
data should be transferable to a PC for graphical 
analysis. And finally, I would like to be able to 
adjust the period between voltage measurements 
(the sample period). If I were to list the functions 
I'm looking for they would appear as they do 
below. 

~ • Eight-bit analog-to-digital (A/D) conversion 
• 2-6 A/D measurements 
• 0-2Vdc range for each measurement 
• Single supply derived from 9Vdc 
• Serial data capability 
• Adjustable sample period 

Beyond the functional description, I need to 
be a little concerned about pricing. This is a test 
set-up for a product that may or may not go into 
production. So spending too much on the set-up 
would be a bad idea. In that same vain, spending 
too much time on the design would tend to eat 
up company resources. To me, this design has 
BASIC Stamp written all over it. It's usually good 
to have a block diagr9m of all functionality in a 
design. Figure 1 is the initial block diagram that 
I came up with. 

There are a couple of things that immediate­
ly become apparent from the block diagram. The 
first is that the BASIC Stamp can suffice as both 
the processor/data converter and the serial data 

processor/data coovertcr AID cmwttcr 

serial data OU. boltery I battery2 

Second, once a cursory overview has short­
ened the parts list, I always search for application 
notes that reference the parts I am interested in. 
Often times, the list of application notes is pretty 
large. This is the case with the BASIC Stamp. Not 
only does Parallax provide application notes and 

I need a device that will take voltage 
measurements of a single AA NiCad bat­
tery. Initially, the accuracy of the mea­
surement doesn't need to be that stellar. 

I 't!MJ!w~>"~-- Voltage Tester Block Diagram 

Mi i fi1 ii• Ii I Euge~ ~9~Xci:o2ao 
ELECTRONics (541) 687-2118 

http://www.motron.com/ 
The Auto-Kall® AK-32 Radio Telemetry/Control Boards are 
designed for remote control applications where direct wiring is 
impractical. By implementing a radio interface, the AK-32 offers 
both a wireless and economical solution. The AK-32 boards work in 
pairs and can be used for bi-directional control and contact 
monitoring applications. The AK-32 will work with any FM 
Communications or Amateur Radio transceiver (Appropriate 
licenses required.) The AK-32 features 16 inputs and 16 open· 
collector outputs designed to control 12V relays. Outputs can be 
connected to any of the Mo Tron line of Relay Boards. Programming 

$249.00 
plus shipping 

the boards is accomplished with any DTMF source, and will retain Auto-Ka/I® AK-32 
the data in the EEPROM until reprogrammed. For additional 
information, visit our website, or call us at (541) 687-2118. Radio Telemetry/Control Board 

Visa, MasterCard, American Express, Discover - . .. 
and Government Purchase Orders accepted. 

S/H: $8 USA; $11 Canada; $16 Foreign. .-. -
Se Habla Espanol. Plda Par Don Moser. 

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

• 

LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology. Extremely fast tool will 
strip PVC insulation #14 to #30 
AWG from solid, stranded or 
shielded wires. High quality strip is 
achieved by patented stripping 
element (.008" thick) which ther­
mally cuts the insulation all the 
way to the. conductor without 
nicks. Five year test, with over 2 
million stripped wires, using the 
same element, speaks for itself. 
The stripper has won a -

"FIVE STAR PRODUCT OF THE MONTH" 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, .KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 

PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 
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n.ure~ 
MM74HC4051 

Functional 
Diagram 

ANALOG TO 
DICITAL 

OONVER1ER 
ADC0831 

BSI 
CHANNbL 
SELF.CT 

MM74HC4051 

YOUT 

out block. I want the data to be sent to a PC in 
ASCII format. In this way, I can easily read it as a 
terminal program displays the data. This should 
also be something that the BASIC Stamp can 
accomplish. 

I also realized from the block diagram that I 
will either need multiple A/D converters or some 
means of multiplexing the analog signals onto a 
single A/D. The latter concept is the least costly 
in parts so, for now, I'll be leaning towards that 
method. This device will likely require some con­
ditioning of the analog voltage to be measured. 
The signal conditioning may be filtering, amplifi­
cation, just plain buffering, or all of the above. To 
further minimize pricing, I'll be using the BASIC 
Stamp I (BSl). Mo~t, if not all, of the functionali­
ty I desire can be derived from the BSl. So, at 
this point, I went to work scribbling furiously and 
perusing data sheets, and this is what I came up 
with. 

Analog Multiple"ing 

H~re's where the application notes come in. 
I know from being familiar with my Parallax 
BASIC Stamp manual that there is an application 
note for using the National Semiconductor 
ADC0831 eight-bit analog-tCKligital converter 
(pages 77-79 application note #2). This is a 

YO ANALOOO 

single supply, single 
channel, eight-bit A/D. I 
just happen to have a 
few of these lying 
around, so that definitely Ana1og1n ;~1!:~ 
fits my budget. ->-----1 + 

ll>A/D 
YI 

Y2 

ANALOG I 

ANAl.002 

These parts utilize a 
serial data protocol that 

Y3 

Y4 ANAl.004 

is compatible with NSC 
MICROWIRE, and is easi­
ly interfaced to the BS 1. 
Since these parts can 
share serial data and 
clock lines, I could easily 

, n ... le:J 
Signal Conditioning 

Circuit 

RJ a l.(Jt 

Rl 

YS 

Y6 

Y7 

ANALOGS 

ANAl.006 

ANAl.007 

just hook-up six ADC0831 and, 
with a little "glue logic," I could 
select the A/D I want to read a 
voltage from with the BS 1. But 
not only would this require mul-

-tiple A/Ds, I would also have to 
duplicate my signal condition­
ing for each A/D. There is a 

better way. With a low-cost chip - the -
MM74HC4051 from Fairchild Semiconductor - I 
can multiplex up to eight analog signals onto a 
single A/D device. · 

Figure 2 is a functional diagram of how the 
MM74HC4051 fits into the circuit. With this chip, 
you can easily multiplex analog signals to a sin­
gle A/D converter. There is an internal resistance 
that is associated with each switch. This creates 
the need for the signal conditioning circuit to 
possess at least a voltage follower as its first ele­
ment. More discussion on this comes later. The 
logic family that I chose allowed signaLlevels 
from +6Vdc to -6Vdc to be passed by the analog 
switch. There were other forms of this chip ( dif­
ferent logic families) that could operate off of 

_ +15Vdc, which I have to say intrigues me. But I'll 
leave that for a later date. 

Signal Conditioning 

As mentioned earlier, the analog multiplexer 
requires a voltage follower, or buffer, to ensure 
that the next section of my signal conditioning is 
not affected by the analog switch resistance. In 
reading through the data sheets for the 
MM74HC4051, I noticed that the resistance of 
the analog switch varies with the input voltage, 
as well as the voltage differential between the 

lower rail of the analog switch and its upper r~I. 
This kind of characteristic is what you should 
look for in the data sheet. It tells me that unless I 
isolate this resistance from any filters or ampli­
fiers, I will probably lose some accuracy in my 
measurements. 

I chose the signal conditioning circuit in 
Figure 3 for a couple of reasons. The previously 
mentioned analog switch resistance explains the 
voltage follower. But the voltage follower is also in 
place to prevent the analog switch resistance 
from affecting the gain of my amplifier block. I 
realized early on that if the eight-bit A/D was 
measuring over a 5Vdc range, and my input sig­
nal was less than 2Vdc, about half of the A/D's 
measurement range would be unused. For that 
reason, I included a non--inverting amplifier stage. 
The gain for this amplifier can be defined as 
1+R2/R1. For instance, if I set R2 to 1.0K ohms, 
then my gain would be 1+(1000/1000) = 2. So if 
my input signal was 1.5V, the signal I would be 
measuring would be 3.0V. 

It wa.s at this point in the design that I re­
called a BASIC Stamp application note written by 
Scott Edwards, of Scott Edwards Electronics 
fame. Scott also used to write this column for 
Nuts & Volts. The application note that I'm 
speaking of described the Dallas Semiconductor 
DS1267 digital potentiometer, which just hap­
pens to use a serial interface similar to the 
ADC0831. Since both of these devices use the 
same communication interface, it's feasible to 
place them on the same bus (share the clock 
and data lines). Furthermore, it dawned on me 
that by replacing R2 in the signal conditioning 
circuitry with a digitally-controlled potentiometer, 
I could have an intelligent amplifier. This amplifi-

Code Listing 1: NV_ 499.BAS Sett Scaling 8 Channel AID WRITE 
WRITE 

8,235 
7,214 
6,186 
5,158 
4,126 
3,98 
2,66 
1,38 
0,10 

'Pot O setting for a gain of 10 stored at EEPROM address 8 
'Pot 0 setting for a gain of 9 stored at EEPROM address 7 
'Pot 0 setting for a gain of 8 stored at EEPROM address 6 
'Pol 0 setting for a gain of 7 stored at EEPROM address 5 
'Pot O setting for a gain of 6 stored al EEPROM address 4 
'Pot 0 setting for a gain of 5 stored at EEPROM address 3 
'Pot O setting for a gain of 4 stored at EEPROM address 2 
'Pot O setting for a gain of 3 stored at EEPROM address 1 
'Pot 0 setting for a gain of 2 stored at EEPROM address 0 

'********************************************************************************************************* WRITE 
'NV_ 499.BAS: Automatically scaling variable gain amplifier. This software multiplexes 8 analog input WRITE 
'values to one serial ADC0831 . The multiplexing is done with a single low cost MM74HC4051 ana- WRITE 
'log switch. It also allows for the control of a self scaling variable gain amplifier based on an LM358 WRITE 
'as well as a DS1267-010. This amplifier exhibited less than 5% error when using it's maximum WRITE 
'gain of 10. Gain settings for the amplffier are stored in the BS1's EEPROM memory, and were WRITE 
'determined in the lab empirically. WRITE 
I 

'************'***'**************'**************************************************************************** 
'BS1 Pin Definitions: 
SYMBOL 
SYMBOL DAT 
SYMBOL 
SYMBOL 
SYMBOL 
SYMBOL 
SYMBOL 
SYMBOL 
SYMBOL 
I 

CLK =7 
=6 
DATpin = pin6 
CS_AD =5 
CS_POT =4 
SDATA =3 
c =2 
B =1 
A =0 

'BS1 Variable Definitions 
SYMBOL DSpots = WO 
SYMBOL DSpotsO = BO 
SYMBOL DSpots1 = 81 
SYMBOL AD sel = 83 
SYMBOL CloCks = B4 
SYMBOL AD_in =BS 
SYMBOL Gain = W3 
gains 
SYMBOL AD_data =W4 

'Serial clock line 
'Serial data line 
'Symbol for data line pin 

- 'Chip select for ADC0831 
'Chip select for DS1267-010 
'Pin reserved for serial data output 
'AID channel select MSB pin 
'AID channel select pin 
'ND channel select LSB pin 

'Word variable for DS1267-010 dual pot settings 
'Pot 0 settings variable 
'Pot 1 settings variable(not used in this code) 
'AID channel select variable 
'Clock bit counter variable for serial communication 
'ND input variable used to store ND measurements 
'Stores EEPROM address of pot settings for various 

'Displays voltage in 1 OO's of micro-volts 

, ................................................................................................ ************** 

START: 
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GOSUB ANALOG 
AD_SEL=O 
PAUSE 1000 . 

'Load first analog measurement 
'Pre-set AID channel-to 000 
'Allow a little lime for power up 

'********************************************************************************************************* 
_BEGIN: 

GO SUB 
GO SUB 
GOSUB 
GOTO 
I 

SELECT_AD 
SET_GAIN 
TRANSLATE_DATA 
BEGIN 

'Select AID channel with Rins A,B,and C 
'Set gain and take AID measurement : 
'Translate data into 100's of micro-volts and display 

'******************'************'********************************'******'****•*****•***'** ........ *****•********* 
'SELECT _AD: This subroutine cycles through' the 8 different analog channels. The pin values are 
'reset with each pass through to ensure that the correct AID is selected. The channel being 
'accessed in located in the variable AD_sel. 
I • 

SELECT_AD: 
PINS= %11101000 
PINS= PINS+ AD_sel 
DEBUG AD sel 
AD_Sel = AD_sel + 1 
IF AD_sel = 8 THEN Zero_AD_sel 
RETURN 
Zero_AD_sel: 

'Clear lowest three bits, pins A,B, and C 
'Add AD_sel(0-7) to PINS register 
'Display current channel selected 
'.Increment channel number for next lime through 
'Make sure AD _sel never .exceeds 7 
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Show Meas 

Off 1!11 
....--~Voltage Measurements Next 
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er could scale its gain up or down for more accu­
rate measurements. Now things started to get 
interesting. 

Before going any further, I needed to select a 
low-cost operational amplifier (op-amp) for my 
signal conditioning circuit. Ideally, the op-amp 
should come in a dual or quad pack (two or four 
op-amps per chip). It should also be capable of 
single supply operation. Finally, an op-amp with 
rail-to-rail output (output ranges from roughly 
OVdc to +5Vdc) would be desirable to give me 
access to the full range of the A/D's eight-bit 
measurement. 

There are a handful of other important char­
acteristics useful in selecting an op-amp. These 
range from operating current to gain-bandwidth. 
Since I'm just amplifying DC voltages, most 
other characteristics are not entirely relevant to 
my design. I found a National Semiconductor 
paft - the LM358 dual op-amp - that seemed to 
fit the bill for this design. In choosing this part, I 
opted to live without a rail-to-rail output. This is 
just another example of the kind of trade-off you 

AD_sel = 0 
RETURN 
' 

'Return AD_sel to 0 

typically make during a ·design. I made sure that 
this part was pin-for-pin compatible with other 
rail-to-rail output op-amps in case 1 changed my 
mind at a later date. 

The DS 1267 digital potentiometer that I used 
was the 1 OK ohm version. There's a bit of a trick 
to using these parts for a design like this. When I 
first used this part, I measured the resistance 
across the part at both of its end points (with the 
pot set to 0 and 255 by the BSl). I found the 
resistance ranged from 500 to 9500 ohms. This 
led me to deduce that the wiper resistance was 
roughly 500 ohms. In reading the data sheet, I 
found that the wiper resistance for these parts 
can range from 400-1000 ohms. The actual resis­
tance exhibited is related to the voltage at the 
wiper, which is related to the setting of the digital 
·pot. But guess what, there's no place in the data 
sheet that actually described how this resistance 
was related to the voltage on the wipe(. This 
required a little lab work. 

I modified the DS1267 application note to 
step through resistance settings in steps of 10, 

OUTPOT: 
LET DIAS=% 11111111 
HIGH CS POT 

'*********"******"*********** .... **************************************************************************** LOW CU( 
'TRANSLATE DATA: This subroutine translates the AID data into a value in 1 OO's of micro-volts. 
'This is done iO reta[n maximum resolution of the measurement. Simply divide the result returned in 
'AD_data by 10,000 to determine the measurements value in volts. 
' 
TRANSLATE_DATA: 
LET AD Data= AD in* 196 
LET AD=data = AD_::-data I Gain 
DEBUG AD_data,CR 
RETURN 

'Scale up AID measurement by 1 OE3*8 bit AID step( 19.6m V /step) 
'Divide measurement by Gain value (10 to.2) 
'Display result to debug screen 

'**tt-H*****"******************************************************************************11r************* 

LOW DAT 
PULSOUT CLK, 10 
FOR CLOCKS = 0 TO 15 

LET DATpiri = BIT15 
PULSOUT CLK, 10 
LET DSpots = DSpots * 2 

NEXT 
LOWCS_POT 
HIGH CLK 
PAUSE 10 
RETURN 

.·· Sources for ApplicatiotrNotes: 
lowing companies, and 'individuals pro-­
line appllcation notes for use with the 
Stamp. If you're looking for a forum to 

s about BASIC Stantps, tryjoin­
!J$t. thAtii .s hi;>st~ ·py Parallax;•."" 

oyt: more ab'Q1,.lt;,tl;liS list at 
s website. · ·· 

ax - 1ifWW.parallaldnc.com 
x. created the BASlC Stamp_ BASIC 
s, application notes, tti.ird-party prod­

d kits are available from Parallax. 

IJ Williams (AWC) - al..wllllams.com 
Al (AWC) provides the Stamp Project of the 
Month, as well as an FAQ list and prQduds for 
use with the Stamp. 

'Make all pins outputs 
'Select DS1267-010 

'De-select DS1267-010 

'SET_ GAIN: TI)e SET_ GAIN routine cycles through the gain values .from 10 to 2. Any measurement 
'that is returned that is below the upper rail of the op-amp is considered valid. The LM358 upper rail 
'is 3.5V. Wtth a minimum gain of two the greatest voltage that can be measured is 1.75Vdc. By 
'char:iging to a rail-to-rail output op-amp such as the LMC6132 this range can be increased to 
'2.5Vdc. A voltage divider could also scale down voltages, and allow larger voltages to be measured. 

'********************************************************************************************'************* 

' -

SET_GAIN: 
Gain= 9 
Gain test: 
IF Gain= 0 THEN Done_with_gain 
LET Gain = Gain - 1 
READ Gain,DSpotsO 
GOSUB OUTPOT 
GOSUB ANALOG 
IF AD in > 178 THEN Gain test 
Done.=-with_gain: -
LET Gain = Gain + 2 
DEBUG Gain,CR 
PAUSE 10 
RETURN 

'Start gain test at (9-1+2) or 10 

'Check for minimum gain setting 
'Subtract one from exiting Gain register 
'Use result as address pointer for EEPROM READ 
'Set potentiometer to desired gain level 
'Read analog to digital converter 
'Test for value greater than 3.5V(op-amp upper rail) 

'Actual gain is Gain reg. + 2 
'Display Gain selected 

'**************'*************'**********************tt********'*****•****************•'*********************** 
'OUTPOT: This subroutine was taken directly from a Scott Edwards application note. It is also simi­
'lar to the analog subroutine except that 17 bits are transmitted. 

'ANALOG: This subroutine was taken directly from the Parallax application note #2 from their data 
'sheet. Notes on this application note can be found on pages 77-79 of the Parallax BASIC Stamp 
'data book. 
' 
ANALOG: 
LET DIAS= %10111111 . 'Make DAT pin an input 
LOWCLK 
LOW CS AD 'Select ADC0831 
PULSOUT CLK,10 
LET AD in= 0 
FOR CLOCKS = 0 TO 7 

NEXT 

LET AD_in = AD_in * 2 
PULSOUT CLK,10 · 
LET AD_in = AD_in + DATpin 

HIGH CS AD 'De-select ADC0831 
HIGH CLK 
RETURN 
'****"'**'**"*******•***************************************************************************************END: 

'End of program space 

Nuts & Volts Magazine/ April 1999 27 



"PROGRAMMING AND 
CUSTOMIZING BASIC 
STAMP COMPUTERS" 

by Scott Edwards 
Build smart electronics projects 
with the inexpensive, simple-to­
use, surprisingly powerful BASIC 
Stamp. ONLY $34.95 

As a paid subscriber to 
Nuts & Volts, you'll receive 

10% off the list price!! 
(See ad page 10 for details.) 

Look Ma, 
No BASIC Stamp* 
PicBasic Compiler - $99.95 
Put BASIC Stamp I programs right 
into a PIC microcontroller - no BS I 
module necessary! The programs 
run faster and can be longer. You 
also get more variables and extra instructions. For 
mid-range PIC I 2C6 7x, I 6C55x, 6xx. 7xx, 8x, 9xx. 

PicBasic Pro Compiler - $249.95 

PicBasic Pro is BASIC Stamp II compatible, and 
like the standard compiler above, ~lminates the 
need for a BS2 module. Pro adds built-in LCD 
support, interrupts in BASIC, arrays, program 
size to SK, real lf..Then .. Else and VO to any 
PIC pin. For mid-range PIC I 2C67x, I 6C55x, 
6xx, 7xx, 8x, 9xx. 
0 BASIC Stamp is a tradenurlt of Parallax Inc. 

EPIC Plus PIC Programmer - $59.95 

Programs PICl2C?Ox, 67x, 
16C55x, 6xx, 7xx, 8x, 9xx. 
Optional ZIF adapters fo r 
DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt balls 

or optional AC adapter. Includes programming 
software and assembler. 

PICProto 
Prototyping Boards 
Get it wired quicker! High­
quality blank prototyping 
boards fur PICmicros. 
Holds 5V reg, caps, osc, 
DB9-25, large proto area. 
$8.95 - $17.95 

micrd~1t§i11Mfi115 ~s, @na 
Box 7532 Colorado Springs CO 80933 
(719) 520-5323 (719) 520-1867 fax 

[el•! http://www.melabs.com 
email: info@melabs.com 

28 Write In 98 on Reader Service Card. 

STA~F AFFLI(;ATIONS 
and I measured the resulting resistance 
with a digital multimeter (DMM). This data 
was then graphed. The result is displayed in 
Graph 1. As you can see, the resistance 
remains linear over the range of settings for 
the digital potentiometer. This is good 
news, but since the DMM presents a high 
impedance load to the DS1267, it may not 
be representative of my circuit. This would 
still have to be verified empirically. Which 
means I could verify it during the software 
design. 

BASIC STAMP 1 

+9V 

Designing the Software 

DS1267-010 

Before writing any software, I always 
create a schematic. The schematic is usu­
ally in pencil. There's no reason to generate 
it with a computer assisted design (CAD) 
program just yet. Chances are your 
schematic will change as you write the soft­
ware. If you're going on to design a printed 
circuit board (PCB), then you'll probably 
end up modifying both your software and 
schematic to ease layout requirements and 
reduce noise. 

It's also a good idea to generate a flow 
chart of some sort for your software prior 

Haure c'.i - Schematic for Self Scalin_g 8 Channel A/D 

to sitting down to write it. Quite often my BASIC Stamp programs are relatively short. For this reason, I often 
forego the flow chart in lieu of a list of subroutines. If 

DS1167.010 Resistance VS. Setting · your program is long and has quite a few branches, 
gosubs, or gotos, then flow. charting before and after 
you write the software is something I would recom­
mend. 1€XXll 

900) 

8000 
700) 

6000 
5(XX) 

4(XX) 

DXI 
200) 

1000 
0 

Originally, I had envisioned being able to set the 
gain of the amplifier block in my software with an equa­
tion. But, in the end, I opted for maintaining the gain 
settings by storing them in EEPROM. The BS 1 Write 
and Read commands make it simple to implement indi­
rect addressing to access stored constants. This also 
allowed me to modify the potentiometer settings to 
exactly match desired gain values. 

() t!f> r8' ~ ~ $> ~ ~() rf 

During initial testing, I've found that the voltage 
measurements are "typically within 2-3% of the actual 
voltage. It would be possible to utilize both of the poten­
tiometers in the DS1267-010 in order to increase the 
resolution of the gain setting function. Doing this would 
remove some of the error exhibited by this voltage mea­
surement technique. It would also be possible to have a • Bit Setting 
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For more information on the 
BASIC Stamp, contact: 

Parallax, Inc. 
3805 Atherton Road, # 102 

Rocklin, CA 95765 
phone (916) 624-8333 

http://www.parallaxlnc.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 lnfo@seetron.com 

Solutions Cubed 
Lon Glazner 

3029 Esplanade Suite F 
Chico, CA 95973 

E-Mail: lon@solutions-cubed.com 
www.solutlons-cubed.com 

Phone: 530-891-8045 
Fax: 530-891·1643 

reference voltage at one of the analog inputs. 
By using a known reference voltage, a sub­

routine could easily be written that would adjust 
the gain values to be stored in EEPROM to the 
correct values. For instance, with a reference 
voltage fixed at 250mA, the routine could set the 
gain to 2 and adjust the potentiometer value up 
or down until the A/D reading was closest to 
500mV. This new value could then be stored in 
EEPROM. This could continue until all gain val­
ues have been modified. Afterwards, the regular 
program would commence. This kind of self­
adjustment would be useful in removing errors 

induced by temperature fluctuations or compo­
nent tolerances. 

This kind of system can be easily devised 
with the versatile BASIC Stamp. The source code 
used for this design is listed in Code Listing 1: 
NV_ 499.BAS. 

The software was simplified considerably 
due to the inclusion of both of the application 
notes provided by Parallax and Scott Edwards. 
Other than a little research, and some short sub­
routines, this design was painless. There's still 
some work to be done as far as getting the volt­
age measurements into a PC. And guess what? 
There's an application note for that described in 
the Parallax BS 1 SER OUT command (pages 63-
65 of the BASIC Stamp manual). I haven't yet 
implemented the serial communication routines, 
although this should not pose a problem. It is 
mo~t likely that I will use a quickBASIC program 
to store and convert the incoming data. The 
resulting data file will then be opened with 
Microsoft Excel and the data will be graphed. 

Figure 4 provides an oscilloscope screen 
capture of both the gain setting and . the A/D 
measurement. You can actually see the commu­
nication to the DS1267-010 and the resulting 
increase in the amplifier's gain. This is followed 
closely by the A/D measurement. The analog 
channel 0 input is measured by the oscilloscope 
as 293.BmV. The output of the op-amp amplifier 
is 10 times the voltage at analog channel 0, or 
2.938V. These measurements are displayed at 
the bottom of the screen capture. 

The oscilloscope used was the Hewlett 
Packard 546450 - MSO. This oscilloscope has 
some neat features that allow you to monitor dig­
ital lines like a logic analyzer would, as well as 
display the analog channels. 

Figure 5 is a schematic of the finished pro­
ject. Keep in mind that the serial output has not 
been completed, but I left a pin available for this 
function. The sample rate is also not adjustable 
at this point, but simply adding a PAUSE com­
mand, or increasing the ones already in the pro­
grai:n would suffice as an adjustable sample rate. 

In Closing 

It was my hope to show a couple of things in 

this month's column. Primarily, I wanted to 
emphasize the use of application notes in engi­
neering. Usually you can find an application note 
that can answer some of your questions, and 
point you in the right direction. I run into people 
now and again that expect to find an application 
note that will fit their needs, and solve all of their 
design woes. That's just plain unrealistic. 

When working with electronics, you can 
expect to face certain hurdles. In many cases, 
somebody has already cleared the hurdle that 
you can't seem to get over. If it's a common 
problem, there may be an application note for 
solving it. If it's an uncommon problem, there's 
only one thing you can do. Get out your tools, 
engineering resources, pencil, and paper, and 
get to work. Whether your efforts culminate in 
success or failure, you're bound to learn some­
thing, and that's not a bad thing . 

The design completed here was accom­
plished with two application notes, both of which 
were nearly identical. It took a little creativity, 
and a few hours of research but, in the end, it's 
something that I can use in the lab. There were 
no revolutionary concepts derived from integrals 
or squeezed out of linear algebraic functions. I'm 
not going to show up at the next COMDEX with 
10,000 units of BSl-based battery voltage testers 
and make a mint with this design. 

What I did do was build something that 
would help me get my design work done, and 
hopefully allow me to build a better product. And 
I think that's the true power of the BASIC Stamp. 
It allows you to put technology to work at a min­
imum cost. Not to mention I tend to get a kick 
out of the idea that that little BASIC Stamp is 
making decisions and cranking out precise ana­
log measurements while I type away at the PC. 
And I don't have to pay it a dime. NV 

••••••••••••••••••••••••• 
--- on Glazner ls a partner and 
~engineer at Solutions Cubed. 
Solutions Cubed ls an innovative 
group of design engineers who spe­
cialize in embedded control design. 
They also produce a line of BASIC 
Stamp compatible products called 
Miniature Engineering Modules. 
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by Ray Marston 

Most of last month's 
opening episode of this mini­
series described the basic 
nature and behavior of light, 
with particular regard to its 
use in modern optoelectron­
ic systems. The remaining 
part of that episode dealt 
with two types of light-beam 
manipulators, namely, mir­
rors and retroreflectors. 

This month's episode 
continues the 'light-beam 
manipulators' theme by 
describing the nature and 
behavior of optical prisms 
and lenses. 

LIGHT-BEAM 
MANIPULATORS 

PRISMS 

In optics, a prism is a block of 
transparent material having two or 
more plane (flat) surfaces. Prisms 
have an innate ability to bend the 
paths of light. A flat sheet of glass 
is a very simple prism. 

When light travels through a 
transparent material or medium 
other than free space, its velocity 
(vl) and wavelength ('A.J) are 
lower than those that pertain in 
free space (vO and A.O). The ratio 
vO/vl or A.O/..il is known as the 
medium's refractive index, and is 
notated by the symbol .n. 

Figure 1 lists some typical n 
values for various transparent 
media, including normal glass (n = 

1.5 to 1.9), which is transparent to 
all visible light and much of the 
lower IR spectrum, but blocks 
most of the UV spectrum. 

Figure 2 illustrates the effects 
that 'refraction' has on a light ray 
when it travels through a pane of 
glass with (for simplicity) an n 
value of 2. In Figure 2(a), the 
beam enters the glass at an inci­
dent angle of 0°, is slowed down 
(thus reducing the light's wave­
length, but not its frequency) as it 
passes through the glass, and then 
returns to normal 'through air' 
speed as it leaves the glass at an 
angle of 00. 

In Figure 2(b), the dashed 
lines represent the normal or zero 
degrees angular reference line. In 
this diagram, the ray enters the 
glass at an incident angle ( a.i) of 
(say) 30° and then, as it passes 
from the thinner medium (air) to 
the denser one (glass), the ray 
bends towards the normal by a 
refractive angle (a.r) of about 15°; 
when the ray passes from the 

denser to the thinner medium 
again as it leaves the glass, the ray 
bends away from the normal 
again, returning to its original 
angle of 30°, thus obeying· the 
basic Laws of Refraction. The val­
ues of a.i, a.r, and the n values of 
the incident (ni) and refractive (nr) 

the same glass surface - are sub­
ject to this type of parallax error. Ray Marston describes 

the basic nature and 
behavior of optical '>"" 
prlSms and lenses In \) 

Most prisms have plane sur­
faces that are angled away from 
each other, as shown in Figure 3, 
in which two prisms each have 
their major surfaces angled at 30° 
to one another. This diagram 

this · episode of this 
op(oelectronlcs-related 
four-part series. 

Prism A 

Light 
out 

Figure 3. Diagram illustrating some important 
ray-bending features of a simple prism. 

regions are related by Snell's 
law of refraction, which states 
that nr/ni = sin a.i/sin a.r. 

Glass 
pane 

Substance 
Free Space 
Air 
Ice 
Water at 20°c 
Glass 
Diamond 

Refractive Index 
1.000 000 
1.000 293 
1.31 
1.333 
1.5 to 1.9 
2.42 

Figure 1. Table listing typical 
refractive index values for various 

· transparent media. 

Glass 
Air pane Air ....---. ....---. 

Light 
In 

Light 
out Note in Figure 2(b) that 

the light ray leaving the glass 
is shown parallel with - but 
offset from - the path of the 
original input ray, which is 
indicated by the dotted line. 
The degree of offset (parallax 
error) increases with the angle 
of incidence and with the 
thickness of the glass. Simple 
mirrors - in which light rays 
enter and leave the mirror via 

(a) A light ray and its wavefronts passing (b) A light ray passing through a sheet of 
throuqh a sheet of glass after arriving glass after arriving at an incident angle 
at an incident angle of zero degrees. of about thirty degrees. 

Figure 2. Diagrams illustrating the effects of refraction through 
a sheet (pane) of glass. 
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Narrow 
beam of 

wtite light 
in 

Light 
out 

visible spectrum, and 
the prism thus (because · 
its refractive index is 
wavelength-dependent) 
bends each individual 
color of the beam by a 
different amount, giving 
the least bend to red 

PnsmA Prism B Prism c Light 
light and the greatest 
bend to violet light. The 
prism's output thus out Figure 4. Exaggerated diagram show­

ing a prism splitting a beam of white 
light Into Its component colors. 

Figure 5. Diagram Illustrating the phenomenon of total Internal 
reflection In a prism. 

takes the form of a verti­
cally-expanded colored 

Lens 
Focal 
point 

+ 

Focal 
point 

+ 

Lens 

(b) 

Figure 6. A simple lens can (a) focus a parallel bundle of 
rays onto a single poiqt, or (b) convert the rays from a sin· 
gle point source into a parallel (collimated) beam of Ugh~. 

the basic Laws of Refraction. 
Note in Figure 3 that the 

degree of ray bending is indepen­
dent of the thickness of the prism 
glass and (ignoring n value 
effects) is determined mainly by 
the angle of incidence of the ray 
and by the angular difference 
between the prism's input and out-

- put surfaces. 
Regarding the 'n value effects' 

mentioned in the above paragraph, 
it is important to note that the 
refractive index values of all trans­
parent media other than free 
space vary with the wavelength of 

rr.==:::::;;=:============================::;;l a light, and increase as wave-
Collmalng DecoUlmatlng length shortens. The refractive 

lens ColHmated light beam lens 
Light ~ J Focused 

point-5ource TI-_ .... ____ ..... ____ . .,.._ ____ .... __ a point of light 

index of glass is normally mea­
sured using a yellow sodium 
light with a wavelength of 
589nm; the actual index value 
is higher than normal to violet 
light (400nm wavelength) and 
lower to red light (700nin 

\ ...... . _,..... ____ .,_ ____ .,.. ____ ,..._ _ ......... ' 
~-- --~ ' ,~ - - - - ..... - - - - .,.._ - - - _.,.. - - - - ~ - - - ':;.to 

..... -- ---,,, ... - - .... - - - - .- - - - _.,. - - - - ...... - ..... .. ......... __ .,. ____ ,... ____ .,.._ ____ .,. __ .. .. 
wavelength). 

Figure 4 shows, in exag-
Figure 7. Basic way of using two lenses In a light-beam system. 

shows the effects that the prisms 
have on a light ray that arrives at 
an incident angle of zero degrees. 
In both cases, the ray passes 

cleanly through the glass without 
bending but, on leaving the glass, 
the ray bends away from the nor­
mal by about 15°, thus obeying 

gerated form, the results of 
passing a narrow beam of white 
light through a symmetrical trian­
gular prism. White light contains 
all the colors (wavelengths) of the 
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spectrum. This scatter­
ing of white light's component col­
ors is known as dispersion. 

When a ray of light passes 
through air and enters a prism, it 
bends by an amount determined 
by its angle of incidence and by 
the refractive index value of the 
glass. When the ray leaves the 
prism again and returns to the air, 
it bends by an amount determined 
by its angle of incidence and by 
the refra!=tive index of the air (1.0) 
divided by that of the glass (say 
1.5), and this value is invariably 
less than zero (0.667 in this exam­
ple). Figure 5 shows the actual 
amounts of output refraction that 
occur on three different prisms 
that each have a refractive index of 
1.5. 

In Figure 5, the ray strikes the 
output surface of prism A at an 
incident angle of 30° and leaves 
the·prism at a refractive angle of 
42°; this prism thus bends the ray 
downwards by 12°. In the case of 
prism B, the ray strikes its output 
surface at an incident angle of 40° 
and leaves at a refractive angle of 
85°, thus bending the ray down­
wards by 45°. 
. Note in the case of prism B 
that the ray leaves the prism at an 
angle that is only 5° less than the 
angle of slope of the prism's out­
put face, and it is obvious that if 
the angle of incidence is increased 
much more, the ray will be unable 
to penetrate the prism's output 
surface. The angle of incidence at 
which this occurs is known as the 
surface's critical angle, and is dic­
tated by the n value of the glass; 
the critical angle is 43° at an n 
value of 1.5, 36° at an n value of 
1.7, and 32° at an n value of 1.9. 

Figure 5 shows, in the Prism 
C diagram, what happens to the 
light rays when they strike the 
prism's output face at an incident 
angle of 45°, i.e., at an angle 
greater than the critical angle of 
the surface. Under this condition, 
a phenomenon known as total 
internal reflection occurs and 
makes the internal surface act like 
a mirror that bends the rays by 
double tbeir angle of incidence, 
thus (in this case) bending them 
through a 900 angle and project­
ing them through the lower face of 
the prism. 

The internally-reflecting type-C 
prism thus acts like a mirror that 
bends light through 90°, but (since 
the Jight passes through separate 
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input and output surfaces) does 
not suffer from parallex errors. 
This type of prism is widely used 
in high quality optical instruments 
and devices such as reflex cam­
eras, binoculars, and automatic 
laser-aiming controllers. 

Total internal reflection can 
occur whenever one tranparent 
material interfaces with another 
that has a lower refractive index, 
thus giving a less-than unity refrac­
tive index and a positive 
critical angle value at the 
interface junction. All 
modern fiber optic cables 
rely on this 'internal reflec­
tion' basic principle for 
their very efficient low-loss 
operation (fiber optic 
cable principles will be 
described in Part 3 of this 
series). (a) 

sphere are known as spherical 
lenses· and are available in con­
vergent and divergent types; 
convergent types make a paral­
lel beam of light converge 
towards a common focal point; 
divergent types make a parallel 
beam of light diverge outwards. 
Figures 8 and 9 show a variety 
of lenses of these types. 

Figure 8 shows four simple 
types of convergent spherical 

¥'Rim 

(a) 

- Plan~·------- · 

·_conve~·-: :-_ -_: :: _ lens, ________ _ 

- wlth---------
·mountlng - - - - - - --- rim·-------- · 

(b) (c) 

Biconveir 
lens 
(thin) 

(b) 

Biconveir 
lens 

(thictc) 

(c) 

Plano­
convex 

lens 

(d) 

Convex 
meniscus 

lens 

Figure 8. Four simple types of convergent spherical lens. 

Rim 

Fresnel 
lens 

version 
of (b) 

(a) 

Biconcave 
lens 

Plano­
concave .... 

(b) (c) 

Concave 
meniscus 

lens 

LENSES Figure 10. Three special types of spherical lens. 
Figure 9. Three simple types of divergent 

spherical lens. 

Normal optical lenses are 
light-bending refractive devices 
that are related to prisms but have 
curved (rather than flat) faces. 
Figure 6 shows the classic profile 
of a simple lens that has two paral­
lel faces that are each radially 
curved in two dimensions, to form 
a section of a sphere. This type of 
lens can focus a parallel bundle of 
light rays onto a single point (the 
focal point}, as shown in Figure 
6( a); the distance between the 
center of the lens and the focal 
point is the focal length of the 
lens. 

If a light point-source is 
spaced from the lens by a disi'ance 
equal to the focal length of this 
type of lens, the lens converts the 
light into a parallel ('collimated') 
beam of light, as shown in Figure 
6(b). 

Figure 7 shows the basic way 
of using two simple lenses in a 
light-beam alarm or communica­
tion. system. At one end of the sys­
tem, the left-hand lens converts 
the transmitter's light point-source 
into a collimated (parallei) light 
beam and, at the other end of the 
system, the right-hand lens con­
verts the collimated beam back 
into a point of light, which is 
applied to the receiver's light-sensi­
tive input. Identical lenses are used 
in the collimating and decollimat­
ing processes. 

Systems of the above type 
only generate a perfectly parallel 
beam if the light point-source is 
infinitely small, and this is an 
impossibility. In practice, the beam 
widens with distances after leaving 
the collimating lens; the amount of 
widening is proportional to the 
width of the light source and 
inversely proportional to the diam­
eter of the lens. For minimum 
widening, the lens diameter must 
be large relative to that of the 
source. 

Simple lenses with one or both 
faces shaped as a section of a 

lens. The thin biconvex lens 
shown in (a) is the same type as 
shown in Figure 6; it oeerates 
equally well either way around, 
but its sharp edges are rather 
fragile. The thick biconvex type 
shown in (b) gives the same per­
formance as the (a) type, but is 
more rugged. . 

The piano-convex type 
shown in (c) has one flat and 

Multi-colour 
beam 

Simple 
biconvex_. 

lens 
(a) 

Green 

Mufi.colour 
beam 

Compound 
actvomatlc 

lens 
Plan~ 

#"'concave 
lens 

(b) 

. I 
Single focal 

point for 
all colours 

one curved face and must be 
used the correct way around, 
with the flat face pointing in the 
direction of the parallel light 

Figure 11. The compound achromatic lens shown in (b) 
ls designed to minimize chromatic aberration of the type 

suffered by the simple (a) lens. 

beam and the curved face aimed 
towards the light's focal point. The 
convex memiscus type shown in 

is the type used in most spectacles 
and contact lenses. 

types of divergent spherical lens. 
The biconcave lens shown in (a) 
can be used either way around, but ( d) has a very long focal length; it Figure 9 shows three simple 
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~ 
Spherical GRIN rod 

· the same overall 
focal length, and 
is known as an 
achromatic or 
antispectroscoplc 
lens. 

lens lens 

(a) 

Fiber optic 
,, - Rberoptlc 

cable~ 
Coli mated 

cable 
Col mated 

l~ 
output output 

-
space 

(a) (b) 

(b) ~=·--flJ~~~ Figure 13. Method of collimating the light output from 

The strangest 
and most recently 
developed lens is 
the graded-index 
(GRIN) rod lens, 
which is used in 
modem fiber optic 
applications and 
operates in a dif-

a fiber optic cable using (a) a spherical lens and 

~P/4-+j 

Collimated {fi f'.ocused Input point-source 
output 

(c) 

lens material 
performs no 
useful func­
tion. A 
Fresnel lens is 
one in which 
most of the 
non-useful 
lens material 
is removed, to 

Figure 12. Light rays follow a sinusoidal 
path through a graded-Index (GRIN) rod (a). 

A quarter-pitch GRIN lens collimates the 
light from a point-source (b), and focuses a 

collimated light beam Into a point (c). 

the piano-concave type shown in 
(b) must be used the correct way 
around. A concave meniscus type 
is shown in (c). Lenses of these 
various types are often used in 
conjunction with convergent lens­
es, to make high-quality compound 
lenses (as described shortly). 

Most spherical lenses are of 
the simple type already shown, but 
other types are also available. The 
cylindrical biconvex lens shown in 
Figure JO(a), for example, is 
curved in one dimension only, and 
is used to focus a parallel light 
beam into a thin line, rather than a 
spot, or to convert a thin line of 
light into a collimated beam. 

. In most normal lenses, much 
of the sub-surface glass or plastic 

make a light­
weight or low-cost lens that per­
forms almost as well as a normal 
lens in simple 'light-beam' types of 
application. Figures JO(b) and (c) 
show - in cross-section form -
how a piano-convex lens with a 
mounting .rim is transformed into 
its Fresnel equivalent.· Here, the 
Fresnel lens is made up by effec­
tively dividing the original (b) lens _ 
into 10 horizontal slices, removing 
the 'dead' material from each 
slice, and then bonding the 
remainder onto a base of identical 
material that also acts as the lens 
rim. In practice,: most Fresnel lens- _ 
es are molded, in plastic or glass. 

The focused images generated 
by simple spherical lenses suffer 
from spherical and chromatic 
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(b) a GRIN rod lens. 

defects or abberations. Spherical 
abberation makes a straight line 
appear curved in the focused 
image; if you wear spectacles, you 
can see a demonstration of this 
effect by standing in front of a set 
of library shelves and noting how 
the shelves above and below your 
eye level appear curved when you 
have your glasses -on, but not when 
they are off. 

In simple lenses, chromatic 
abberation makes faint colored 
fringes appear around focusea 
white or multi-colored images. The 
effect occurs because the refrac­
tive index of the lens material (and 
thus the focal length of the lens) 
varies with the color of light, as 
shown in Figure 11 (a), making it 
possible to sharply focus only a 
small slice of the color spectrum; 
the rest of the spectrum is out of 
focus, producing the 'fringe' effect. 

This problem can be over­
come by using a compound lens 
made of one converging and one 
diverging lens, each with a differ­
ent refractive index value, as 
shown in Figure 11 (b). Such a 
lens can be made to give all colors 
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ferent way to a normal lens. A 
GRIN rod is a glass or fiber rod 
that has a refractive index that 
decreases progressively with dis­
tance from the rod axis. This index 
variation causes light rays to follow 
a sinusoidal path as they travel 
along the rod, as shown in Figure 
9(a). The length of one complete 
sinusoidal cycle in the rod is called 
the pitch (P) of the rod; the P 
value is determined mainly by the 
rod's diameter and refractive index 
profile; the value is typically about 
20mm. 

A GRIN rod lens is simply a 
slice of GRIN rod with a length less 
than a single pitch-length: so that 
its optical output signal is out of 
phase with the optical input signal. 
The most interesting and widely 
used GRIN rod lens has a quarter 
pitch (giving it a length of about 
5mm) and has the interesting 
properties illustrated in Figures 
12(b) and (c). 

Note in (b) that the light from 
a point source in contact with the 
center of the left face of the lens 
emerges from the right face in 
fully collimated form and, in (c), 
that a collimated light beam enter­
ing the left face leaves the right 
face as a focused spot. The GRIN 
rod lens thus has some properties 
of a conventional lens, but has a 
very short focal length. 

GRIN rod lenses are widely 
used in modern fiber optic and 
laser module applications. Figure 
13 shows an example that illus­
trates the advantages of a GRIN 
rod lens over .a spherical lens in a 
simple fiber optic application in 
which the fiber optic cable's point­
source 'light' output needs to be 
collimated when fed into the out­
side world. 

In the case shown in (a), the 
light is collimated by a convention­
al lens, which must be placed a · 
precise fixed distance from the end 
of the cable, to which· it is coupled 
by an air gap. In the case shown in 
(b), the GRIN rod lens is simply 
bonded directly to the polished 
end of the cable, and no carefully 
spaced air gap is required. 

More information on fiber 
optic and GRIN (graded index) 
operating principles will be given 
in next month's episode of this 
series, which will give an in-depth 
explanation of fiber optic princi­
ples and practice. NV 
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CALL FOR PAPERS 
CENTRAL STATES VHF SOCIETY 

CONFERENCE AND PROCEEDINGS 

'Phe CSVHF Conference will be held July 22-25 in Cedar Rapids, IA. Authors 
wishing to submit a paper and/or make a presentation at the conference are 

encouraged to contact Barry Buelow WAORJT. 
Papers will be accepted in technical areas related to VHF and UHF equip­

ment design, antennas, and related topics. Operating procedures and reports of 
band openings are also welcome. 

The closing date for submitting a paper is 
May 15, 1999. . 

The CSVHF Society maintains a webpage at http://www.csvhfs.org. 

Authors should contact Barry Buelow at: 411 O Emerson Ave. N.E., Cedar 
Rapids, IA 52411-6716; E-Mail to: bjbuelow@plutonium.net. 

•••••••••••••••••••• 
SIX STUDENTS WIN FIRST AND SECOND PLACE 

PRIZES IN DURACELL COMPETITION 
. 100 Student Inventors Receive from $20,000.00 to $500.00 Savings Bonds 

From a teaching tool that moves continents to an electronic pop-top opener, 
from a laptop security gadget to a color reader for the blind, from a new fire­

fighting safety tool to an outdoor strobe thermometer, the bright ideas of six stu-
dents were rewarded with first and second place honors in the 1999 · 
Duracell/NSTA Scholarship Competition. 

Duracell and the National Science Teachers Association announced first 
through fifth place winners who were recipients of $160,000 in savings bonds 
during the 17th annual competition. 

Over 1,900 students submitted photos and plans for 1,432 prototype 
entries in the 1999 Duracell ; 100 were selected as finalists. These finafists were 
awarded savings bonds ranging in value from $20,000.00 to $500.00. The six 
first and second place winners, accompanied by their sponsoring teachers and 
parents, were honored in Boston March 24 and 25 during the annual convention 
of the National Science Teachers Association (NSTA). 

FIRST PLACE WINNERS 

First place winner in the 10th through 12th grade category was Tom 
Kennedy. 17, a senior at Randolph High School and a resident of Randolph, NJ. 
He received a $20,000.00 savings bond for the Cojack Laptop Computer .Anti-
Theft System. . 

CoJack is a small, convenient anti-theft system. Its design could also be 
appliecf to protecting other valuables such as ~olf dubs, musical instruments, and 
portable stereos. An important feature is that 1t turns itself on so the owner does 
not need to remember to arm it. Kennedy's sponsoring teacher is George Collict. 

The first place $20,000.00 savings bond winner in the 6th through 9th 
grade category was Iliana jaatmaa, 13, an 8th grader at Walkersville Middle 
School who lives in Frederick, MD. jaatmaa's battery-operated invention is 
Pa.ngaea, A World in Motion - a moving map and educational tool for children. 

A World in Motion shows the changes of Earth 's continents, from how they 
are today to a single large landmass, as Earth was 170 million years ago. "During 
this project, I learned a lot about gear ratios, levers, and serial electrical circuits 
in addition to continental drift," Jaatmaa says . . Her sponsoring teach is Owen 
Davis. 

Sponsored by Duracell, Inc., and administered by the National Science 
Teachers Association, the Duracell/NSTA Scholarship Competition has awarded 
over $990,000.00 in scholarships, savings bonds, and cash awards to over 875 
students since 1983. Student inventors retain all rights to their devices. 

HEWLETT PACKARD 
117298, Carrier Noise Test Set. .......... .. ... $3500 
11975A, Amplifier, 2·8GHz .............. . ... . $2000 
16500A, Logic Analyzer Mainframe .............. $950 
3312A, Function Generator, .1Hz·13MHz ......... $700 
3325A, Synthesizer/Function Generator .. . ..... . $1000 
3325A/01/02, Synthesizer/Function Generator . ... $1500 
3335A, Frequency Synthesizer, 200Hz·81 MHz 

w/Opt. 01. ................ . .. .. .. . .. . . . . $5500 
339A, Distortion Analyzer . ..... . . .. . ..... .... $1000 
3456A, Digijal Multimeter, 6.5 Oigijs ..... •. •... . . $800 
3478A, Digijal Multimeter ....... .... ... .. ..... $700 
3488A, Switch Control . ... .. . . ... . .. . . ....... $600 
3551A, Transmission Test Set : . .. . . . .... .... ... $600 
35660A, Signal Analyzer ............ . ..... ... . . . $6000 
3575A, Phase Gain Meter 1Hz·13MHz . . .... . ... $1000 
3577 A, Network Analyzer w/35677 A Test Set ...• $10,500 

. 3580A, Spectrum Analyzer, 5Hz·50KHz, Opt. 2 & 3. $1000 
3581C, Selective Voltmeter . ....... . . ... ... .. .. $800 
3585A, Spectrum Analyzer, 20Hz-40.1MHz ....... $5500 
4192A, LF Impedance Analyzer w/16097A Kit· . .. $10,000 
4342A, 0-Meter . . .. ..... . ........ . ... . . ... $1800 
4358, Power Meter . ... . ............ . ........ $500 
436A, Power Meter w/Opt. 022 . . ..... . .... . ... $1000 
4935A, Transmission Impairment TesrSet 

w/Opt. 003 ................... . .......... $1100 
5314A/01/02, Universal Counter ......•......... $225 
53168, Universal Counter .................... $1000 
53288, Universal Counter . . . . . . . . . . ......... $1000 
5335A, Frequency Counter, Opt. 10/20 . . ... ... . .. $850 
5340A, Frequency Counter w/Opt. 01/W011 .. .... $1000 
5342A, Microwave Frequency Counter, 

10Hz-18GHz .... . .. .... .. .... . ...... ... .. $900 
5355A, Frequency Converter ..•....•... . ..... $1000 
5386A, Frequency Counter, 10Hz·3GHz .. . ...... $2000 
541 OOA, Digitizing Oscilloscope . .. .. . .. .... .... $2500 
541000, 1GHz Digital-Oscilloscope .. . ... . ...... $2700 
541100, 1GHz Color Digijizing Oscilloscope ...... $2500 
54120A, Digijizing Oscilloscope Mainframe . .• . ... $5750 
542010, Digitizing Oscilloscope . • -. . .. . .. . . . ... $2650 
6011A, Autoranging Power Supply. 20V/120A, 

1000 Watt ... .. . ... . .... ....... . . .. . .. . . $1200 
627 48, DC Power Supply, <H>OV, 0-1 SA . ... ..... $1250 
6632A, DC Power Supply, 0-20V, 0-5A, 100 Watt . . .. $1000 
80138, Pulse Generator .. . .. . ..... .. ... . ..... $750 
8082A, Dual Pulse Generator, 2SoMHz . . .... . ... $1200 
8112A, SOMHz Pulse Generator ....... . • . . . . . . $4000 
8116A, SOMHz Pulse/Function Generator, Opt. 001 . $4000 
8160A, Programmable Pulse Generator, SOMHz ... $2000 
8165A/002, Programmable Signal Source w/AM ... $2200 
8347A, RF Amplifier, 100KHz-3GHz ... . ........ $3000 
8350A, Sweep Oscillator Mainframe ........ . ... $1000 
83506, Sweep Oscillator Mainframe . .. . .. ... . . . $1500 
83522A, Sweeper Plug-in, .01 ·2.4GHz, w/Opt. 02 .. $4500 
83540A, RF Plug-in, 2.0-8.4GHz ............... $2000 
83540A/002, RF Plug-in, 2·8.4GHz ........ . .... $2500 
83545A, Oscillator Plug-in, 5.9-12.4GHz ..... . . $1750 
8411A/018, Frequency Converter .11to18GHz .... . $500 
8494H, Programmable Attenuator (unused) ........ $800 
8495H, Programmable Attenuator (unused) ....... $600 
8501A, Storage Normalizer .................. $1000 
8505A, Network Analyzer w/8501A & 8503A . ... . . $4000 
8510A, Network Analyzer w/Opt. 010 ........... $7500 
85108, Network Analyzer w/Opt. 010 ...... . ... $14,000 
85548, RF Spectrum Analyzer Plug-in, 

500KHz·1250MHz ... . .... . ................ $800 
8559A, Spectrum Analyzer Plug-in, .01·21GHz .... $2650 
8566A/B, Spectrum Analyzer, 100Hz·22GHz .. . . $17,0oo 
85698, Spectrum Ai;ilyzer, 10MHz·22GHz ....... $7000 
862228, Sweep Oscillator Plug-In w/8620C Mnfrm . .. . $1250 

• 8640A, Signal Generator, 0.5-512MHz . . . ... . .... $700 
86408, Signal Generator, Opt. 002, .5-1024MHz ... $2100 
86408, Signal Generator, Opt. 1, 2 . . .. . .. . ... . . $2200 
8654A, Signal Generator, 10-520MHz .. . . . ... . . . $450 
8656A, Signal Generator, 1 OOKHz-990MHz ... .. . $1700 
86568, Signal Source, .01 ·2500MHz ............ $2500 
86600, Synthesized Signal Generator .. . .. ... . . "$4500 
8672A, Synth. Signal Gen., 2.0-18.0GHz ......... $5500 
8748A, S-ParameterTest Set w/Opt. 026 ..... . ... $1350 
8756A, Scalar Network Analyzer ........... . . .. $1500 
8757 A, Scalar Network Analyzer, 

10MHz-60GHz ... .. ... . . .. .............. $4000 
11901A, Modulation Analyzer w/Opt. 10 .. . , .. ... . . $700 
8901A, Modulation Analyzer w/Opt. 02 & 10 . .. . .. . $900 
8903A, Audio Analyzer w/Opl 001 ..... .... .. .. .... $800 
8970A, Noise Figure Meter . . . .. .. . ............ $4500 
K382A, Variable Attenuator ... . ... . .... . ... .. .... $2300 

TEKTRONIX 
1503, TOR Cable Tester w/Opt. 04 Recorder ..... $1550 
2215, 60MHz Oscilloscope . . . . . . . . ........... $500 
2236, 1 OOMHz Oscilloscope 

w/Countermmer/DMM . . . . .. ........ . ..... S1000 
2246, 1 OOMHz Oscilloscope ......•.. . ..•..•.. $1600 

2247A, 100MHz Oscilloscope w/Countermmer/ 
Voltmeter ............. .. ... ..... ........ $2500 

2337, 1 OOMHz Oscilloscope w/DMM .. ..... . . .. $1650 
2430A, 150MHz Digital Oscilloscope . .. . .. . . . . . . $2850 
2432A, 300MHz Oigija] Storage OsciUoscope ... • . $3000 
2445, Four Channel 150MHz Oscilloscope . ... . .. $1500 
2445A, 150MHz Four Trace Oscilloscope .. . .. ... $1850 
2465, Four Channel 300MHz Oscilloscope .... . . . $2500 
2754P, 1 OKHz-21 GHz Specturm Analyzer ..... . •. $8000 
4658, 1 OOMHz Oscilloscope .. . .. . . ... ......... $450 
466, 100MHz Storage Oscilloscope w/DM44 ..... . $800 
475, 200MHz Oscilloscope ... . ... . •......••. .. $650 
475A, 250MHz Oscilloscope ...... . ... . . .. .. . . $800 
576, Curve Tracer .. . ................. . .... . $2750 
577/02, Curve Tracer, Non-storage w/177 Forture .. $1750 
7020, Programmallle Digitizer ........ .. ...... . $400 
71..SJL3, Spectrum Analyzer, 20Hz·5MHz, 

w/Opt. 025 Tracking Generator .....•.... . ..•. $1850 
7L12, Spectrum Analyzer, 100KHz·1.8GHz . . .. •. $1500 
7L18, Spectrum Analyzer Plug-in, 1.5-1 BGHz 

Capable of 60GHz wijh Mixers . . . . .. . ..•. . •. $2500 
7S12, TOR/Sampler .... . .. . ... .. . ... . ... .. . . $450 
AFG5101 , Arbitrary Function Generator . ... . .... $1500 
CG5001, Programmable Calibration Generator . • . . $4000 
DSA602, 09fizing Signal Analyzer .......•.... . ... $7500 
PG506, Calibration Generator Plug-in ...•...•. . .. $600 
TM5003, Three Slot Power Mainframe •.. . ••. ... . $450 
TM5006, Six Slot .Power Mainframe ......•. ... .. $550 

VISIT OUR WEBPAGE AT 
WWW.RSSURPLUS.COM 

MISCELLANEOUS 
Acme Elect: PS2L1000, Electronic Load .. • . ... . .• $850 
Anritsu MS710-C, Spectrum Analyzer, 

10KHz·23GHz . . ...•.........•.•... . ... . $11,500 
Calttomia Inst. 4500l/M3, AC Power Source ...... $4000 
California Inst. 4503L, AC Power Source . .. . ..... $4000 
Datron 1061 A, 6.5 Digil Autocal Multimeter, DC Only ... $700 
Datron 1062. 6.5 Oigil Aub:al Multimeter, DC/AC/Ohms ... $900 
EIP 545A, Microwave Frequency Counter ......... $800 
EIP 548A, Frequency Counter, 10Hz·26.5GHz •... $2000 
EIP 5488, Frequency Counter, 1 OHz·26.5GHz ..... $3250 
EIP 578, Source Locking Frequency Counter ... .. . $2500 
ENI 325LA, Power Amplifier, 250KHz· 150MHz 

25 Watts ..................... ... ....... $1850 
Fluke 5100B/03105, Multifunction Calibrator .. . ... $3000 
Fluke 5101EV03, Calibrator ........... . .... . .. $3000 
Fluke 5200A, AC Voltage Calibrator ............ $2000 
Fluke 8010A, Digilal Multimeter ........ . ....... . .. $175 
Fluke 8012A, Digilal Multimeter ...... _. . .. . .•. . ... $175 
Fluke 8050A, Oigija] Multimeter ........... . ....... $250 
Fluke 8502A, Digital Multimeter, DC Only ......•. . .. . $225 
Fluke 8520A, Digital Multimeter ................... $350 
Fluke 860QA, Digital Multimeter .. . . . .... . .... . ..... $65 
Fluke 8810A, Digilal Multimeter ... . ............... $250 
Gigatronics 910, Frequency Syn., .05-26GHz .... .'$7000 
Keilhley 195A, Oigija] Multimeter . . ...... .. . . .. . . $700 
Kikusui PAB18·1 , DC Power Supply, 18V/1A ... .. . . ... $100 
Kikusui PAB18-3, DC Power Supply, 18V/3A .....•.... $125 
Kikusui PA!l18·3A, DC Power Supply, 18V/3A ......... $145 
Kikusui PAB32·2A, DC Power Supply, 32V/2A . . ... .. .. $175 
Kikusui PAD1&10L, Power Supply, 16V, 10A . . .... $300 
Krohn-Hite 3202/R3202, Tunable Filter/ 

Rack Version . ... . .. ......... . . .... .. $500/$350 
LeCroy 9424, 350MHz Oscilloscope .. ... . ...... $3500 
Marconi 2019A, Signal Gen., 80KHz·1040MHz ... . $2200 
Polarad 1105E·FT, Signal Generator, 0.8·2.4GHz ... $400 
Sorensen DCS40·25, DC Power Supply, 40V/25A .. . $750 
Trans. Devices DLR400 15 3500A, Dynamic Load .. $1500 
Trans. Devices OLP 50-60-1000A, Electronic Load .. $800 
Trans. Devices DLVP 130-110-1000 

Electronic Load ........................... $950 
Trans. Devices OLVP 50-120-1000 

Electronic Load .......................... $1000 
Valhaila 2703, AC Voltage Standard ............ $2350 
W & G DA·30, Protocol Analyzer. ...... . . . ... . . $3000 
W & G SNAS, 50Hz·3.2GHz Spectrum Analyzer . . . $5000 
Wavetek 178, Automatic Synthesizer .. . .. . ... .. . $1850 
Wavetek 650, Precision 2MHz Variable 

Phase Synthesizer. .. .. ...... . .. . .. . .... . . $1700 
Wavetek 2001A, Sweep Generator, 1-1400MHz . : . .... $450 
Wavetek 300()-200, Signal Generator ............ $900 
Wavetek 8003, Precision Scalar Analyzer, 

10MHz-40GHz .................. . . .. ...... $2000 
Wavetek 850.1. Peak Power Meter . . . .. . ... ... .. $2000 
Wiltron 56()-7550, RF Detector, 10MHz·18.5GHz .. . ... $300 

Wiltron 560-7550. RF Detector, 10MHz·26.5GHz, Opt 2 .. $400 
Wiltron 56Q-97N50, SWR Autotester, 10MHz·18GHz ... . $600 
Wiltron 560-97550, SWR Autotester, 10MHz·18GHz . .. . $600 
Wiltron 561 , Scalar Network Analyzer . .. . . . .... . $2500 

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

(626) 967-0846 • FAX (626) 967-1999 
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PRECISE, KENSINGTON LABS, XY STAGE. 
Model 8500-6X. 6 "X6 • of high perform once travel. One of the best linear 
stages available. Highly repeatable, ultra-precise. Precision ground surfaces 
result in unmatched laboratory-grade performance. Linear glass scale, 
internally attached to the table, eliminates all drivetrain errors not 
measurable when an encoder is attached to the motor. System provides up 
to 0.025µm res. over 100 mm. Built from stress relieved 7075 aluminum. 
Crossed-roller bearings 
for excellent stiffness. 
lood capacity and lifetime. 
Combined with a very low 
friction preloaded leadscrew and 
DC servo motor drive provides 20,000 
hour MTBF. 100 mm/sec maximum speed and 
>50kg load capocity. Size: 15"L x 9"W x 2.75"H 
Regular price> $4Kea. X&Y stage with motors no drivers. USED, Very good 
condition. 8500-6, XY LINEAR STAGE .......... $1795 

350MHz, TEKTRONIX 485, 
A superior performing O'scope, Dual 
Trace. Delayed sweep l nS/div Sweep 
rate, 5mV Vert. sensitivity. Switchable 
input imped., 50 ohm /lmeg. Package . 
includes 2 probes. cover and operation 
manual. Six month warranty. Excellent 
condition. ORIG., $9100ea. 

SPECIAL ••••••••••••••••••• $795 

ULTRA MINI and WEATHERPROOF, "LIPSTICK" CAMERA 
Sleek black anodized. alum. housing, 0-Ring sealed · ~ 
& RAINPROOF. Adj. tilting mount. 1/3" CCD. 380 Lines. 
0.3 Lux. AGC. Auto Shutter. 9-12VDC @lOOmA. 4mm. . 
11.8. 78° FOV real glass lens. NTSC video. <lounce! IR 
SENSITIVE. 23mmdX50mm. 36" cable with BNC video 
& DC barrel jack. GM-200K-STD ••••••••••• $1l9 
PINHOLE Model. So tiny you cari install it directly into a 
door. Only a 0. 9" diameter hole! Specs os above. 90° 
FOV Pinhole lens. 1/2 once! Size only 23mm d.x35mm 
long. Think of the places you could put this_ little jewel. 

GM-200K-PH lens ••••• $119 

NEW! O.OOBlux, COLOR NIGHT VISION CAMERA! 
UNBEHEVABLE LOW LIGHT PERFORMANCE. 

Our GMV-2K, DOES it in COLOR TOO! r-- For covert. military and 
scientific applications 
that must be color. this 
is it. Performance is 

""" enhanced through low 
speed electronic shuttering and digital frame memory. With an 
auto iris !ens. 24 hour monitoring is possible. Auto sensitivity 
mode starts as it becomes dark. Eight Gain/Shutter modes are 
user selectable. Normal. X4. XS, X16. X24. X32. X64. Xl28. 
These provide frame rates of 60, 15, 8, 4, 3, 2. l, and 0.5 
frames per second. Auto/Manual white balance. Aluminum 
housing with duol l/4x20 mounts. Specs: 1/3" CCD. with 291K 
pixels. 320 Lines. <l Lux std. mode sens .• 12VDC @200mA. Std. 
video out on BNC. Size: 54mmx50mmx94mm long. With pwr. 
adapter. All functions can be externally controlled vial an 8 pin 
mini DIN. Uses std. c-mount lens not included. 

Special Item, GMV2K •••••• • $589ea. 
4mm, fl .4 A/I lens with custom cable ••••••••• $ 99ea. 

Please fax us your list of 
unique surplus material. 

NEW! DAYLIGHT to LOW LIGHT MINI CAM, w All LENS 
For those applications that mi;st work from down 'till dusk. this is it. 

Rugged aluminum housing with dual 
mounting sockets. Specs: 1/3" CCD. 420 
lines resolution, 0.1 Lux sens .. AGC, 
Auto shutter. 12VDC @120mA. Take full 
advantage of camera sensitivity with the 
super, 4mm. 11.4, 78° FOV Auto Iris lens 
included. Video out on BNC. Size: 50mm 
sq. X 65mm long. Power adopter 
included. Ready to go! 

SPECIAL this MONTH, GM-510-A/l •••• $199ea. or 2 for $369 

CHECK THIS! ULTRA MINI, WEATHERPROOF & COLOR! 
NEW "COLOR LIPSTICK" camera. For those 
applications that must be color. this is it. Black 
anodized. aluminum. housing is 0-Ring sealed &. 
RAINPROOF. Adjustable tilting mount included. 
Specs: 1/3" CCD, 400 Lines resolution, <l Lux 
sensitivity. AGC, Auto Shutter. 12VDC@l80mA. 

. 4.3mm. 78° FOV lens, A real gloss lens. Std. video 
out. Size: 32mm diam. X 65mm long. 24" leads 

with RCA jock and DC jock. With pwr. adopter. Ready to go! 
SPECIAL this MONTH, GM-400K ••••••••••••••• $239ea. 

NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN' 
GO UNDERWATER {down to 60 It.) 

Waterprool B&W CAMERA 
with INTERNAL, INFRA-RED 

ILLUMINATOR! 
Sleek block anodized. BRASS. housing is 0-
Ring sealed & WATERPROOF. Adjustobe 
mount included. Specs: 1/3" CCD, 400 Lines 

resolution, 0.05 Lux sensitivity, AGC, Auto Shutter. Operates on 12VDC 
@225mA. 4mm. 78° FOV lens, A real .gloss lens. NTSC video out. Superior 
construction. SENSITIVE to 11!1. Ultra small Size only: 1.25"diom. X 2" long. 
With 60 ft. coble. Great for general outdoor use also. 

REG. $299, GM-JOOKIR ••••••••••••••••• $219 
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DOVER AIR BEARING XIY TABLES, ULTRA PRECISE, 
Like New. The ultimate in 
precision motion control. These 
are leadscrew operated air 
bearing tables with 1-20 
Microns typical repeatability. 
Straightness. less than l micron 
each axis, angular error, less 
than l arc/sec. Squareness. less 
than 5 ore/sec. Three models 
ovoiloble. Model "A" has 6"x6 • 
travel with 2 type 23BLS-02l-02, 4.85A 24V Rapidsyn stepper/ 
encoders. Type "B" is as above without motors. Type ·c has 4"x5" 
travel with two Compumotor LE57-51-MTR steppers. No controllers. 
TYPE "A" ••• $1200, TYPE "B" ... $949, TYPE "C" ••• $849 

TINY, PRECISE, PORTESCAP, SWISS, GEARMOTORS. 
State of the art "ironless· type, mini motors. Mod. A (left):l219E-
012-G-400hos1044:1 Planetary gearbox. Size: 12mm dx 44mm L 
.Model B (right): Mll-210-54-0 with approx: 40:1 spur gearbox. 
Size: 16mm d. x 43mm L Both have 2mmd x 6mm L. flatted shaft. 
solder terminals. 

Vt< INL RPM 
A: 6V 5mA 68 

12V 5mA 145 
B: 6V SmA 141 

12V 12mA 290 

LIMITED QUANTITY 
TYPE A: $19ea. or 2 for $34 
TYPE B: $15ea. or 2 for $27 

. • J 
• 
' 

... 
" 

Physik lnstrumente, P267 Like New, The ultimate in precision 
motion control. Includes two Pl78.37, 112" diameter PZT mounts. 
Each providin~ up to 40 microns of ultra prcise movement. 
Motion can be controlled from the front panel or via an external 
control voltage. Rack mountable. SPECIAL ••••••• $849 

"' ;~,'<''":,:m~ 

--- . ·'"' ~~--1.-_-
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diligentty watching the entire scene. Or any adjustable sized area 
within the scene. Such as o doorway or even o drawer or cabinet. 
A state of the art security aid. The unit wUI close o contact when it 
senses q.change. Use it to turn on o VCR or coll the hounds. Auto 
or manual reset. Compact, oc powered. Adjustable sensitivity. 
Video loop through jock. NEW VM-10 •••••••• $189. 

low cost MICRO CAMERA, w/audio 
1/3" CCD, 410 Lines Res., 0.3 Lux sens .. AGC, 
Auto Shutter. Pwr. from 9 to 12VDC @lOOmA. 
250k PIXELS, Std. model. 4mm, 78° FOV lens, 
Pinhole, 90° FOV. A real glas~ lens. Both focu 
from lOmm to infinity. Std. NTSC video out. 1/2 
ounce! SENSITIVE to IR. Size Std: 1.25"sq. x l"d. ?f'. 

PH Is 0.6"d, l.6M long wiring harness with connectors includ 
WARNING: Don't confuse these models with LOW RESOLUTION, 
HIGH LUX C-MOS CAMERAS. Six different models. 
GM-1 OOOA-STD •••••• $60 GM- l OOOA-STD/ Aud •••• .$65 
GM-1 OOOA-PH •••••••• $60 GM-1 OOOA-PH/ Aud ••••••• $65 
GM-1 OOOA-CMNT •• $60 GM-1 OOOA-CMNT I Aud.$65 

Micro Lenses for GMlOOO series 
2.Smm, l S0• ............ .$22 8.0mm, f2.0 ............ .$22 
4.3mm, 78• fl.8 ........ $22 12.0mm, f2.0 ........... $22 
6.0mm, f2.0 .....•........ $22 Smm, 70-PH ............ $22 

C-MOUNT LENSES 
LOW LIGHT STANDARD 

16mm, fl.6, 15° FOV _, .... .$39 4mm, 80" FOV ....... .$24 
Bmm, fl.3,40"FOV ........ .$49 Bmm, 40" FOV ....... .$24 
4mm, fl.4, 7ff'FOV ........ .$49 12mm, 2rr FOV ._ ..... .$24 

6V@12AH SEALED, RECHARGEABLE, BATTERY 
New Panasonic, LCR6Vl2PI. Tough to get 
at o discount. Very compact. Two top 
mounted 1/4" foston connedors. Perfect 
for high drain pro[ects. Size: 5.9"L x 3.7'H 
x 1. 9"D 2 for $20, or l 0 for $89 

Write In 88 on Reader Service Card. 

COMPUMOTOR SX series, MOTION CONTROL 
The SX is a bipolar. microstepping drive with built-in 
indexing. Drives two-phase permanent magnet step motors. 
MOSFET technology gives high performance in a small 
package while providing protedion against short-circuit, 
brownout and over-temp. Built-in power supply. Indexer can 
store 99 multiple move motion programs in battery backed 
RAM. Programs can be selected via BCD inputs. program­
mable controllers or a computer via RS-232C Interface.The SX 
also provides the following features: 
• 16 selectable resolutions (200 - 50,800 steps/rev) 
• Smooth microprocessor controlled, wide range microstepping. 
•. Oosed-loop positioning interfaces to incremental or absolute encoder. 
•Motion profiling allows distance bosed velocity change without stopping. 
• 90VAC - 132VAC. 50/60Hz power input. MANY more features too numerous 
to include here. Used, excellent condition. User manual. 
SX model $199 or 2 for $349 also S model $189 or 2 for $329 

TEKTRONIX 2465ADM, 4 Channels and 300MHz, .O'Scope 
on screen waveform · . _ ;~:;:::::~:;.'i,;,:i:;:-:;" 
stats, DMM readout. . · - ··· ·· ·· ·· ., " 
One of the most popular 
& powerful scopes 
available at a reasonable 
cost. Features: 500ps/Div 
sweep. 2mV/Div. vertical 
sensitivity, lMohm I 50-
ohm input. 500Mhz 
trigger band"!'idth. four 
channels. On-screen waveform cursors provide vert. & horiz. scale factors • 
trigger level. voltage, time. freq .• phase, ratio values and mode indication.Plus 
complete DMM ! Complete with 2 probes. pouch. and manual. Mint 
condition. 90 day warranty. $2695. 

END FIELD of VIEW GUESSWORK! 
3.5 to Bmm VARI-FOCAL LENS 

Brand New, super 11.8 lens allows you to smoothly 
adjust from a 97 °FOV@ 3.5mm to a 44° FOV@ 
8mm. Now you can frame your area of interest just 
the way you want it! Standard C-Mount with 
adjustable focus and iris. SPECIAL ••••• $99ea. or 2 for $189 

NEW, "STEALTH CAM", MICRO, with AUDIO! 
The sleek aluminum housing fits 
like o glove! Removeable 
mounting bracket and o 1.3M cable 
with BNC vid., RCA aud .. (internal 
mic) & DC barrel jack for, no sweat 
hook up. Why fool around with on 
open P.C. board? Now you can 
have the "STEALTH CAM". 1/3" CCD. 
410 Lines. 0.3 Lux. AGC. Auto 
Shutter. Pwr. from 9to12VDC 
@llOmA, 250k pixels, Std. model, 
4mm, 78° FOV lens, Pinhole model, 90° FOV. A real gloss 
lens. Focus from lOmm to infinity. NTSC video out. Only 1.7 
ounce! SENSITIVE to IR. Size Std: 30mm sq. x 29mm d. PH is 
16mm d, WARNING: Don't confuse these models with LOW 
RESOLUTION. HIGH LUX C-MOS CAMERAS. 
GM-2000S-STD, w/aud ••••••••••••• $79.00 
GM-2000S-PH, w/aud ................ $79.00 

VICTOREEN 10,000Volt, 100Megohm Resistor! 
A must hove for serious high voltage $1.1.M MOX 
work. New. non inductive. 5% tol.. low 41 · M!!f 
tempco. Mini size only: l" x .27' x .06" ·.·.·. · 
Hard to find . l 0 for $6 or 50/$24 

NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER with 
SONY, CCM-PC5 COLOR CAMERA. 

Originally sold for $500! Now available· 
for o fraction of that price. Great 
looking styling. Camero hos a very 
stable, adjustable tiliting base. front 
ponel LED pwr. indicator and sensitive 
built in electret mic, providing excellent 
audio and video performance from one compact package. Simply conned 
camera to the completely self contained 2.4GHz transmitter. All cables 
supplied. You con transmit up to 700 feet clear line of sight! Companion 
matching receiver works with any TV or VCR. Internal patch antennas. Camero 
hos adjustable focus 6mm lens. n· to infnity, macro capable) Auto power off 

when the privacy shutter is closed. Power is 
7-13VDC. (all pwr. adapters and cables 
included) 1/3" CCD, 330Lines res. 35% better 
than standard VHS! Con ols be used to 
transmit VCR oputput to another TV for 
remote viewing. 

SPECIAL, 2.4GHz SONY-ASTROVIEW •••• $189ea. or 2 for $339 
addtl. 2.4GHz TRANSMITTER/RCVR. less Camera ••• $129ea. 

New, fabulous hi-res. optics with std. C-Mount. Superior Fujinon 
and Vicon lenses. Normally cost from $600 to $1500. There is no 
substitute for o good lens! All drive motors will operate from 6-
12VDC. The Auto iris hos o built in amp which works with any 
. cameras video output for control. 

Type B-6, 12.5 to 75mm. 6X. fl.2 ....... $189 or 2 for $349 
ZOOM LENS CONTROLLER. NEW ....... $169 

1 OV lfJ 2.5 AH SEALED, LEAD ACID, PACK Each pack consists of 
five. 2 Volt cells. Each cell the size of o std. 'D' battery. 
They ore orroinged os 1X5 cells. Enclosed in on ABS 
outer shell. !removed for photo! Mint condition. Perfect 
for robotics and other high drain applications. Buy several. make custom 

·packs of any roting. Size: 7.5"L x 2.S"H x 1.5"D 
5-five cks for $20 30 for $99 
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I would like to build an adjustable 
thermal switch circuit to turn a 120-
volt fan on/ off. The circuit will be 
used with my home stereo receiver 
to turn on/ off at set temperature of 
receiver temperature. The thermal 
sensor will be located on the outside 
of the receiver cabinet. 

The fan is 120 volts and imped­
ance protected_ The circuit could 
also be used to operate a brushless 
12-volt DC fan as well. 
4991 Brad King 

Winter Haven, FL 

I am the proud owner of a mili­
tary surplus PU-286 generator. The 
machine was made in 1958. While 
the generator is in fairly good shape, 
it could stand an overhaul. 

Where can I obtain repair parts 
for the engine and the alternator. 
Operating supplies such as oil filters 
and exciter brushes are also needed. 
4992 Bob Feeney 

Atlanta, GA 

I have a 1 MHz oscillator. Can 
anyone come up with a circuit that 
will provide outputs at 100 KC. 200 
KC, and 500 KC. 

I have 7490 and 4017 ICs on 
hand. The 1 MHz output is about 4-
1 / 2 V PTP squarewave. 
4993 Roger W. Hamel 

Cedarville, Ml 

I have a Caller ID compatible 
modem that I would like to read the 
Caller ID information from the 
modem with Visual Basic 4 .0 or 5.0_ 

Any suggestions on where to 
begin? 
4994 Dan Hockey 

via Internet 

At my office we have a problem 
with telephone extensions ringing in 
adjacent cubicals causing confusion 
with exactly who's extension is r ing­
ing. If you are standing more than a 
few feet away from your phone, you 
never know if it 's your phone or not. 

Is there some type of visual indi­
cator [preferably LED) that can 
detect a ring and flash? This device 
must not be electrically connected to 
the phone system, i.e., it must use 
the sound of the ring or something of 
that nature to do its ring detection. 

The type of phone we use is the 

Lucent Technologies 825 (nice 
phone - lousy ringer]. 

I work at a government agency, 
and I cannot connect anything to the 
phone. I would like to run this up to 
the top of the cubical to give me a 
visual queue to my ringing extension. 
4995 R. s. 

Baton Rouge, LA 

In regards to the Alphastar 
satellite system: Is there a way to 
change the S/ R (symbol rate. 
Astar's is 23.000] and the FEC (freq. 
error correction, Astar's is 2/ 3] to a 
different setting that would allow one 
to use this receiver to view MPEG 1 
or 2 digital? This system was manu­
factured by Tee-Comm, Inc. 

Would t his be a firmware 
change/ mod? 
4996 Chief 

via Internet 

I am looking for an inexpensive 
way for a young ham operator to 
build a direct conversion receiver to 
listen to W/ AW, either 80 or 40 
meter. 

This receiver shou.ld be where 
we could wind coils on a photo con­
tainer. All the parts should be avail­
able at RadioShack. 
4997 Virgil Gochee 

Shabbona, IL 

In cannibalizing a computer, I 
· thought I had a good power supply 

(Power Tronic TK 4230DC]. 
However, it trips off in less than one 
second, perhaps because one output 
(the "power good"] is unused. 

How do I hook up the "power 
good" lead so that the power supply 
will operate? 
4998 Scott Duink 

Los Gatos, CA 

I have two_UPS with similar prob­
lems. They both work except they 
shut down after they switch and start 
generating their own power. 

They act as if the battery is low, 
but they are both good (fully 
charged). One will operate fine on 
low-line voltage, but shuts off when 
the line voltage goes below about 50 
volts. The other shuts off after 0 .1 to 
2 seconds after power loss and also 
works on low-line voltage. 

One is an ABI International 

model Probackup 5000, the other is 
a Deltec model PRB 300. Why are 
they so complicated to do a relatively 
simple job? 
4999 Gordon Simkin 

Belleview, FL 

I need to locate a product that 
was made years ago in Sharon, PA. 
The name was "SAL-MET FLUX" sol­
ders all metals. It was a soldering flux 
that you could use with regular sol­
der and you could solder aluminum, 
stainless. etc. 

The company was a small opera­
tion. Hascol Enterprises and then 
sold to Henry Manufacturing in 
Westville, IL and now I cannot find 
any information on it. 
49910 Ron Wineland 

Meadville, PA 

I understand that the military 
has been using a "cigarette pack 
size" electronic device to remove sul­
fation from car batteries. with up to 
five times the original lifespan of the 
batteries. I am looking for the circuit. 
49911 Paul lsvolt, Jr. 

Brantwood, WI 

My VCR has channel 3 and 4 
output. I would like to feed this into 
something that I can build or modify 
to have channel 3 or 4 in (one or the 
other not both), with channel 2 out, 
and have adjustable fine-tuning, and 
pass stereo audio. 
49912 Lane Dixon 

Haysville, KS 

How do I interpret the error 
codes that pop up -on the screen 
when a computer boots up with a 
problem? (Example: Screen reads 
bad fault in MS DOS extender]. 
49913 Larry Amati 

Smithton, PA 

I have several old King two-way 
radios: model LPA 5141 FCC ID 
ASY7BL LT 2001 made in Lawrence, 
KS. 

The units have a rotary switch 
providing up to 14 different frequen­
cies. Some are set from 144 to 163 
MHz and some are blank, but make a 
squelching noise when squeezing the 
transmit button. 

Where can I get a schematic or 
find someone who is familiar with 
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these radios. and how can one 
change frequency settings? 

How much power are they 
putting out with a fully charged 10- -
volt battery? What distance can I 
reach? 
49914 Pierre Hoyt 

W. Bethesda, MD 

I have an old IBM 3270 PC, 
model 16 with 640 KB. 5-1 / 4 disk 
drive that uses double density, double 
sided floppies. 

Since I have no need of the 
newer, faster PCs on the market, I 
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TOOLS, OPTICAL AIDS, 
PLIERS, SCREWDRNERS, 

WHOLESALE & RETAIL 
LASER POINTERS 

Using high quality laser optics and 
microelectronics you can cast a 114· diameter 
dot as far as 16()()..1800 ft away. Great for 
professional clemoostrabons , leachers; end 
even for amusing your dog or cat. Comes 
with 3 replaceable LA44 batteries; lhe6e are 
like waleh lype batteries. Has a wavelength 
of630-600nm. 

.J #LS2133 Unit 1 $10.00 

3 LENS HEAD MAGNIFYING GLASS 

The RF Connection 
~l\i~ 213 North Frederick Ave. 

~ Suite 11NV 
T 
l, Gaithersburg, MD USA 

____ N .. 20877 

http://www.therfc.com/ 

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

UG-218/U N Male for RG-213/214 ... .... . $5.00 
UG·21D/U N Male for RG-213/214 ........ $3.25 

N Connectors for 9913/Flexi4XU9096 

UG-21819913 ..... $6.00 Pins Only ..... . $1 .50 
UG-21D/9913 .. ... $4.00 Extra Gasket... .. 75 

Amphenol 83-1SP-1050 PL-259 ...... .... $0.90 
UG-176/U Reducer RG-59/BX .. 25 or 5/$1 .00 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 
Silver Teflon PL-259/Gold Pin ................... . 
... ... ....... ....... .. ....... .. ...... .. .. .. $1 .00 or 10/$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 $76.00/100fl 

Also New: 9092, RG8X with Type II Jacket 
Intro Price .. ....... ............. ........ ... $23.00/1 OOft 

Call for Specials of the Month 

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

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

Prices Do Not Include Shipping 

Orders 
info 
FAX 

BOOnB3-2666 
301t840-54n 
301/869-3680 

38 Write In 116 on Reader Service Card. 

am reluctant to go out and buy a new 
PC. 

My problem is that I would like to 
use several software programs that 
are on 3.5" 144 KB disks. 

Would it be possible to add a 
3.5" disk drive to this unit? What 
would I need in the way of hardware if 
it can be done? 
49915 Pete Bartholomey 

Chattanooga, TN 

I need a solution to interface TV 
audio output to a strip of 10-20 
headset jacks used in a dorm envi­
ronment day room as a noise pre­
ventive. On the newer TVs, the output 
device overloads. 
49916 D. B; 

Lansing, KS 

I hope to construct a series (61 
total) of very narrowly selective band­
pass filters (ideal less than 2% BW) 
to be used with live and recorded out­
puts of music synthesizers. 

The outputs of these filters, rec­
tified and likely buffered, would be 
used to selectively 'gate' the outputs 
of 61 selectively 'tuned' gravity-wave 
[per Greogory Hodowanec's work] 
sensor-oscillators. 

With so many (61) filters need­
ed, simplicity of construction and low­
est costs are a prime consideration. 
Also, for the sake of flexibility and 
portability, this 'filter bank' should not 
be computer technique dependent. 
49917 Bill Ramsay 

Grand Junction, CO 

I have a GBC look-out video cam­
era, model LC2001 . I need the pin 
out of the plug on the camera or a 
schematic. 
49918 Frank Bowen 

Fresno, CA 

I drive a turbo diesel and the 
engine compartment suffers from 
very high temperatures in the sum­
mer. This has resulted in several pre­
mature failures of my alternator 
mounted voltage regulator [cracked). 

Can you provide a d_esign utilizing 
heatsinks and high-quality compo­
nents so I can build and remote 
mount a regulator? 

The regulat<'r now on the alter­
nator is about 3/ 4" square, and 
1/ 4" thick with three connections: 
one to ground, one each to two 
brushes. I will modify the brush plate 
and provide connectors. 
49919 Roger Simon 

Orlando, FL 

ANSWERS 
ANSWER TO #3997 - MAR. 1999 

Whenever you get a "Blue 
Screen of Death" [BSOD) in 
Windows, it means that a program 
did something bad, usually trying to 
access an illegal memory address or 

performing an illegal function (i.e., 
divide by zero]. Since you didn't give 
any more detailed information, I can 
only assume that one or more soft-• . 
ware modules used by Explorer 1s 
corrupted. 

Question: Does the BSOD hap­
pen with any other program either 
before or after you use Explorer? If 
so, that program might be the cul­
prit. Reinstall it and see if that fixes 
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the problem. 
Next, I suggest you disable 

any/ all programs you loaded at boot­
up (i.e., "empty" the "StartUp" folder) 
and see if Explorer still gives the 
BSOO. If it does, then you need to 
"refresh" the Explorer software by 
running SETUP on your Windows 
install CD/ floppy · and choosing 

· "Restore damaged/ missing pro-
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HAM GEAR 
FOR SALE 

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

HAM EQUIPMENT repair or overhaul 
Collins, Drake, Swan, Astro, Yaesu, 
Kenwood, etc. 20 years experience with 
former Slep Electronics Co. Same excel­
lent service, same reasonable rates, -sat­
isfaction guaranteed. Brooks Electronics, 
828-349-3503. E-Mail : rwbrooks@ 
dnet.net 

LML RADIO & electronic: UHF Syntor 16 
ch. prg. 45 watt $50; 2 meter amp 60W 
$30. GE, Midland, and more test equip" 
ment & other surplus. Free catalog 909-
873-1319. Fax on demand 24 hr. 909-
820-1885. Web catalog Http://me 
mbers.aol.com/hrh6 Write 424 E. 
Shamrock, Rialto, CA 92376. 

NEW PRODUCTS FROM S & S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter)-has 10Hz resolution HF, 
1 OOHz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW Digital VFO with 1 Hz 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 Rd., 
Smithsburg, MO 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. 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. 

MIKEMASTER: A microphone preampli­
fier with noise gating & compression. 
Created by Marv Gonsior W6FR, March 
1998 OST. Got noise get MikeMaster! 
For kit order #210-KIT at $69.95. 
Assembled & tested (specify Kenwood, 
ICOM, or Yaesu 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. 

KENWOOD TS-430S, PS-430, SP-820, 
_AT-250, MC-42S, Shure-444-D, antenna, 
coax, and much more. Call 510-222-
4445 or olfarter@aol.com 

NEW 1999 catalog: Inductors, toroids, 
TC ceramic and Mica capacitors, semi­
conductors, wire and cable, hardware, 
more. Two stamps please. Johnson Shop 
Products, Box 2843, Cupertino, CA 
95015. 

Sub~~be to Nuts & 
Call 1-800-783-46 

Oldest Personal Computer Show in the World! Super NEW show location! 

TRENTON COMPUTER FESTIVAL 
24th Year! MAY 1 • 2, 1999 

•TCF'"99 
AT THE NJ CONVENTION CENTER - EDISON, NJ 

Indoor Vendors · 100 Speakers & Seminars ·_Ham Radio Testing 
ln.ternet Cafe · Hi Tech Job Fair · 1 ·,000 Spot Outdoor Flea market 

Saturdav Night Banquet· National Vendors · New Expanded Loc~tion! 
(Located at Exit 10 of the New Jersey Turnpike -: Edison, New Jersey) 

SHOW INFO CALL: (800) 631-0062 
Check our Web Sites: ·www.tcf99.com (Vendor info) 

www.tcf-nj.org (Attendees/Speaker Program/Directions) 

Managed by KGP Productions, Inc. 

HAM GEAR 
WANTED 

CB - SCANNERS 

KONNEX DISTRIBUTING. Call 1-888-
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran­
sistors. Best prices. Credit card accept­
able. 

Fax: (732)422-0076 

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 O Park St., 
Thomaston, CT 06787. 860-283-9492. 

HOW TO LOCATE HARD-TO-FIND CB 
(EXPORT, LINEARS, MODIFICATIONS, 
KITS, TECHNICAL BOOKS AND 
ACCESSORIES). THE RADIO HOBBY­
IST DEALERS DIRECTORY over 200 
dealers, distributors, and manufacturers 
worldwide. Only $19.95 send to 

. Lord/Wyatt Communications, Dept. 
HOA, 147 Halsey St., Brooklyn, NY 
11216-2103. 718-789-7329 ext.16. 

Write In 31 on Reader Service Cerd. 

(c) 1999, Trenton Computer Festival, Inc. 

SCANNING USA: monthly magazine 
100% scanning. All the news and prod­
uct reviews from the writers you trust. 
Get more from your scanner. , 
Subscriptions $24.95, samples $3. Call 
1-800-651-0922 your Visa or 
MasterCard, or write 2054 Hawthorne, 
Joliet, IL 60435 

ANTTRON 101CB10 METER base sta­
tion antenna with isolation network, no 
bleedover, no splatter, no TVI tuning 
sleeve technology 3 piece fiberglass 
$69.99. Twin-Tronics, Inc. PO Box 
2571, Youngstown, OH 44507-0571 . 
Send $1 for literature, refundable. Ph 
330-788-9693. Fax 330-788-7709. 

ERl&@,UAtAEOlli 
MORE 

Low-Priced 
Items In Our 

Nuts & Volts Magazine/April 1999 39 



FREE CATALOG: hobby radio books; 
frequencies, modifications, repairs, 
upgrades, maintenance & more! Largest 
source of monitoring books available in 
one catalog! CAB, PO Box 56-NV, 
Commack, NY US 11725. Phone: 516-
543-9169, 9-3, M-F. Fax: 516-543-7486. 
E-Mail: catalog@crbbooks.com 

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

-~-._ 
~Ul.11MAT!~ 

,M00111CA11Qtl .. 

\sIBLB i 
~ -· -................ , . e · 

ULTIMATE MODIFICATION BIBLE Vol. 
9. Mind boggling is the only way to 
describe this 232 page book. 
Modification of CBs, channels, power, 
sliders, talk back and more. 10 meter 
radios, HAM radio, scanners, toys, 
meters, and more. Only $29.95 + $4 
shipping. Phone orders 1-800-256-9895 
(MC-Disc-Visa) No CODs. 

CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces­
sories, plans, repairs, amplifiers, 10-
meter conversions. The best since 
19761 Catalog $3. CBCI, Box 1898NV, 
Monterey, CA 93942. www.cbcintl.com 

MESSENGER, RED Devil, Shooting 
Star, Palomar, Superstar, Uniden, CB 
radios, microphones, exports; Galaxy, 
etc., more!! 5 page picture price sheets 
$1 (refundable) scanners tool! Galaxy, 
Box 1202, Akron, OH 44309. Over 15 
yrs. in business! 

OCEAN STATE ELECTRONICS 
CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626 

Step back into the past and build a Vintage tube type receiver or transmitter. Each kit 
comes with all the necessary components to get you on the air vintage radio style. A great 
opportunity to learn to build, troubleshoot and operate vintage tube type equipment. 

THE CAKEPANION RECEIVER KIT 
2 TUBES GENERAL COVERAGE REGEN 

• Recer.ks Am. sSs. and CW 
• RegeneralNe Receiver Design 
• Uses two 6A05 Tubes 
• Conlinuous coverage 500 KC - 10MHz using pre-wound plug in coils 

as in okj fashioned regenerative receivers (Coils sokj below) 
• Smooth Vernier Dial Tuning (No logging Scale) 
• J tel front end isolales the antenna and adds RF gain. 
• &»id frequency stability. 
• Uhra sensitive reception. 
• Hi Fi qualily audio into 8 ohms. Enough to drive a small 

speaker (not included) 
• Headphone Jack 
• Audio clipper circuit efiminates key clicks and heavy static . 
• S®d stale power sLq>ly. 
• Complete punched and drilled chassis 

(tuning caps and sokier lugs ere pre-iostalled) 
• Well written detailed assembly instructions 

include cok:H" pictorals. Manual included. 
• Asseni:lly time approx. 6 hours 
• Measures 9" Wide x 9" Deep x 2" High • Weight approx. 5 tis. 

ASSEMBLE A COMPLETE OAP STATION THE CAKEPANION RECEIVER 
MATES PERFECTLY WITH OUR CPCW-5 TUBE TRANSMITIER 

Pert No. 

CPR-1 
CPR-B 
CPR·160 
CPR·80 
CPR-40 

Desert tk>n 

2 Tube Receiver Kit 
Broadcast Band Coil 500KHz· l 800KHz 
160 Meter Coil 1.5 MHz-3.0MHz 
80 Meler Coil 2.9MHz-7.5MHz 
40 Meter Coil 4.00MHz- lOMHz 

Price 

$119.95 
$14.95 

$9.95 
$9.95 
$7.75 

DIGITAL LCR METER - ALSO MEASURES 

l
v~::~~n~:i::e~~~~~:~~~d Now you 

can measure coils, transformers, chokes from tµH to 40!-I . 
Capacitors lrom 1 pfd to 400 mfd and resistors from 1 ohmto 
40 megohms. · 

~~I~~~ 4vM~~V lo 750V 

Greal price for this instrument. 

LCM-1950 ...................... $79.95 

VARIABLE CAPACITORS 
BROADCAST TYPE - 1/4" SHAFT 

1 GANG 14-365PF ......................... $10.95 
2 GANG 10-400/10-400/PF ........ ...... 19.95 

3 GANG 15·500PF/SEC .. ............... . 12.95 
Many more types availab4e from small air trimmers to large 4KV tuner types. 

6146W POWER TUBE 
Rugged version of popular 
61468 used in many 
transmitters. MFG. GE 

$17.95 EA. or $37.00 MP 
12BY7 A Driver ... ...... $15.95 
CALL US FOR ALL YOUR TUBE NEEDS. 

LEARN COMPUTER THEORY BY 
BUILDING THIS KIT 

DIGITAL TRAINER MODEL MM-8000 
Starting from scratch you build a complete computer system. Our Micro· 
Masler trainer leaches you lo write into RAMs. ROMs and run a 8085 micro­
processor You will write the initial instrvctions to tell the 8085 processor lo 
gel started and store lhese instructions in permanent memory in a 2816 
PPROM. Teaches you ell about input and output ports. corfl>uler timers. 
Bunc:t your own keyboard and learn how to scan keyboard and display. No 
previous computer knowledge required. SSnple easy to understand W\slruc· 
lion leaches you to write in machine language. Upon completion of this course 
you will be proficient in computer technology. 

• Uses the 8085 Microprocessor 
• Uses the 2816 PPAOM. electrically 

erasable programmable ROM 
Uses the 8156C. 2048 Bit static MOS-RAM 
with VO p0f1s and timer 
Memory expandable oplion 
Built in 5V powers~ 

• 28 key keyboard 
• Complete with lesson manual. 

instructions and expenments. 

All this for only ••..•..•.......•.•......... $79.95 

OAP CW TRANSMITIER KIT 
2 TUBES, 3 BANDS 

3 Band CWCoverage-160, 80, 40, meters using prewoundplug m coils 
(sold below) 
Crystal Control 
5 Watts Ot.rtput into 50 OHMS 
Single Antenna operation with built in TA Switch 
LED Output Power Indicator 
Cathode Keying Circuit 
Solid Slale Power Supply 
Tube line Up 6C4 Crystal o·sc. 6A05 Final 
Complete with Pre Wound 80 Meter Coil Included 
Complete Instruction and Color Pictorials 
Use with any Receiver or Transceiver 
Includes 2 Crystals for 80 Meters-3.64MHz & 3.70MHz 
Complete Punched and Drilled Chassis 
Measures 9"W x 9•0. Weight approx. 5 lbs. 
Assembly time approx. 6 hours 

Part No. 

CPCW-5 
CPC-160 
CPC·BO 
CPC-40 
CY1812 
CY3560 
CY7040 

BE UNIQUE! GO OAP VINTAGE RADIO STYLE' 

. Description 

2 Tube Transmitter 
160 Meter Coil 
80 Meter Coil (included) 
40 Meter Coil 
160 Meter Crystal 1.812MHz 
80 Meter Cryslal 3.560MHz 
40 Meter Crystal 7.040MHz 

Price 

$109.95 
$9.95 
$9.95 
$7.95 
$9.65 
$9.65 
$9.65 

OTHER CRYSTAL FREQUENCIES IN STOCK PLEASE INQUIRE 

NEW! PCDATAK™ SOFTWARE 
FOR MAKING PRINTED CIRCUIT BOARDS ON ANY 
WINDOWS 95 OR MS-DOS IBM COMPATIBLE PC! 

• Make single or double sided PC Board artwork. up lo 30~ x 30-
• Print your artwork on any PostScriptT"" laser Printer. 
• Produces a lX positive, ready to use wi1h precoated board. No other artwork 

required . 
• Produce industry standard solder mask and componen1 layout for silkscreen art . 

PCOATAK1 .. is supplied on one 3S diskette with a quick start manual_ The full 
user's manual is larger and must be printed by the user (dot matrix printer ok) : 
approximately 75 pages in length. 

The NEW PCDATAK"" software lets you create PC boards ranging from proto­
types to hobby prdjects. and on a par with the pro's. You may do the complete 
pnnted circuit board layout artwork on your own PC; at a fraction of the cos! of 
other programs. Print the layout on any PostScriptn"' compatible printer. either on 
regular paper lo be photographed for a positive or negative. or on clear film to be 
used directly as a positive with other Datak products. 

ALL THIS FOR ONLY ...................... $29.95 
TO ORDER CALL 

1 -800-866-6626 
Ocean State Electronics 

P.O. Box 1458 6 Industrial Drive 
Westerly, RI 02891 

Phone: 401-596-3080 Fax: 401-596-3590 
Mail in orders please include $5.00 shipping. 
CANADA $10.50 OVERSEAS $16.00 

Minimum order $10.00 (before shipping) 
R.I. Residents add 7% Sales Tax 

VISA & MASTERCARD ACCEPTED 

VERNIER DIALS 
1-112"-0lameter 0-1 0 Mar1ting . $11.95 
1-112" Diameter 0..1 00 Marftlng $12.95 
2" Diameter 0-100 Marking ...... $13.25 

VERNIER DRIVE 
American made 6: 1 vernier drive. Has dual 
plate·mounting flange with two tapped holes 
(2·56) for dial mounting. Input & output mate 
with 1/4" shaft. 

$9.95 

"

MINI-CIRCUITS SBL-1 
DIODE RING MIXER 

Double Balance Mixer 
roiRF -1-500 MHz 
RF DC - 500 MHz 

$7.95 
OTHER Ill/NI-CIRCUIT PRODUCTS IN STOCK 

AM RADIO 
RECEIVER on a CHIP , (TYPE ZN414) 

In a tiny (T0-92) transistor size case, a ten 
transistor tuned RF circuit Iha! requires no 
setup or alignment. Nearly a complete cir­
cuit: add battery (1.1 to 1.6 volts). tuning 
coil and capacitor and crystal earphone. 
Data sheets with circuit examples included 

ZN414 .••.•....••.•. $7.95 

FERRITE "LOOP-STIK''. ANTENNA 
Hard lo find loop-Slik Antenna 

,,,., · NOW IN STOCK! 
For radio receivers . 
Tunes the broadcast band, 
540KHz-1600KHz. 

Measures 112" Dia. x 3 112" long. 
Includes mounting brackel. 0=25, l-=788µH. 

LA-540 ........................... $2.25 

#14 .... $4.00 
#16 ...... 4.00 
#18 ...... 4 .00 
#20 ...... 4.00 
#22 ...... 4.25 

IRON 

PLUG IN COIL FORMS 

MAGNET WIRE 
Enamel coated solid copper. For 
winding coils . transformers and 
toroids. Prices for 1/4 lb. spools. 

#24 ...... $4.25 #34 ... $6 25 
#26 ......... 4.25 #36 ..... 6.45 
#28 ......... 4.85 #38 .... 6.95 
#30 ......... 4 .85 #40 .. ... 7.85 
#32 ......... 4.85 

TOROIDS 
FERRITE 

T-25-2 . . .. $ .40 FT37-43 ............. $ .70 
T·25·6 .... . .. 40 FT37-61 ...... 70 
T-37-2 ············-··-····· .... 55 FT37-n . . ....... 70 
T-37-6 .................... 55 FT50-43 •............... 85 
T-50·2 .......................... 65 FT50-61 -.................. BS 
T-50-3 ......................... 65 FTS"0-77 .................. 85 
T50-6 . . ...... 65. FT82-43 .. . .... 1.30 
T68-0 ......................... 90 FT82-67 ............... 1.30 
T68-2 . . ... ·- ............. 90 FT82-68 ..... 1.30 
T6B-6 . . ·····-· .9-0 FT114-61 .............. 2.30 
T80-2 ........................ 1.20 FT140-43 ............. 3.50 
T200-2 ....... 6.00 • FT240-61 ............. 8.75 

WE STOCK A COMPLETE LINE OF 
TOROIDS AND BEADS. 

FM RADIO IC 
TOA 7000 

Ideal for small mono FM 
receivers'. Features an RF 
ifl)ul stage. mixer LO, 1Fa"1>"!im~erstage . phasedemodu· 
lator and muting circuitry. Also useful in LAN. data and 
SCA receNers. 
Data Sheel Included. 

TDA7000 •..•..•.•.•.......•.••.. $9.95 
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IFR T-1200SR scanning receiver, combi-· 
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
signal strength meter. 1 OOKHz-1 GHz in 
1 OOHz increments. $3,450, 90 day war­
ranty. Ph 561-747-3647, fax 561-575-
4635. 

MUSIC & 
ACCESSORIES 

WANTED: OLD guitars/tube amps. 
Fender, Gibson Vox, Gretsch, 
Rickenbacker, Martin, etc. 405-737-3312 
fax 405~737-3355 . E-Mail: 
SonnySound@aol.com 

COMPUTER 
HARDWARE 

WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con­
nect PCs, printers, Mac's, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 

. most orders. Visit our website at www. 
rogerssystems.com or call 1-800-366-
0579. 

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 . . 

19" RACKMOUNT PC chassis: Heavy 
duty, 4U, for standard 7 slots ATX moth­
erboard. Optional 8, .12, 14 slots back 
panels available. Four (three hidden) 
3.5"/two 5.25" drive bays, 4.625" front 
panel fan, power supply not included, 
$169 with this ad! Monitor chassis $229, 
keyboard chassis $129. 8255-8253 1/0 
card with prototyping area $69, 12-bit 
ADDA card $89. Computronics Tech­
nology, 972-242-8087. 

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. 

EVERYTHING NEW w/warranty! Mii 
333MHz $165, 15"/17" SVGA monitors 
$145/225. Pentium systems from $350. 
Also ,multimedia kits, hard drives, scan­
ners, printers, SCSI adapters $45. 
Memory, cases, etc. Call for monthly spe­
cials. CCI 714-778·0450. E-Mail: 
cci@net999.com 

Mii 333MHz multimedia systems liquida­
tion -$395. Monitors $100, laser printers 
$175, color inkjets $95, notebooks $350, 
486DX motherboards + VGA $30. 
Closeout prices on software. Call 714-
778-0450. 

HARD DRIVE liquidation 85 megabytes 
$25. 420 megabytes $45. 8.4 gigabyte 
$155. Mouse $1.95, SVGA monitors 
$135, flatbed scanners $45, 56K 
modems $35, 386SX40 $25, 1.2 floppy 
$15, Adaptec SCSI controllers $45, 
memory 1.25/megabyte. 714-778-0450. 

4 MB, 72 pin SIMMs $4 ea. P-100 CPU 
$25 ea., 400 VA UPS $30 ea. Pikul & 
Assoc. 314-937-0335. -

VIEW SONIC 21" P815 monitor, xfer 
warranty, like new, $600. 314-937-0335. 



SONY/AMIGA/MACnND. MULTISCANS 
CPD-130211390 TIUanalog sync/gen. 
Refurb. 6 mo. warr. $175. Pikul & Assoc. 
314-937-0335. 

PANASONIC CF-V21 P active color note­
book computers, 486DX4 75MHz, 12 
meg RAM, 200 meg llD, sound, PCMCIA 
slot with 14.4 fax modem card, 3.5" flop­
py and mini CD-ROM, 2 spare batteries, 
manual, and AC adapter $225. John 201-
488-2652. E-Mail: durbeck@erols.com 

SOCKET 7 MOTHERBOARD, PC100 
operation, 1 MB cache, on-board sound 
and 8MB AGP video, 2 ISA/3 PCI, $96. 
CPUs: Celeron 128K 300/333/366/400 
@ $85/95/119/149. Pentium II 
350/400/450 @ $199/349/549. Pentium 
Ill 450/500/569/759. IBM/Cyrix 300/333 
$59/66. AMO K6 MMX with 3D now 
266/300/350/400@ 69/89/109/189. 40X 
CD-ROM, audio button $45, 32/64MB 
SDRAM 10ns DIMM $49/99, 64/128MB 
PC-100 DIMM $99/199. S3 Trio 3D 4MB 
(SGRAM) AGP video card $34. Call for 
current pricing, other parts and illustrat­
ed catalog, faxback catalog pages, 1-
year warranty or better. tech-specialities, 
Inc., 5703 Heffernan, Houston, TX 
77087-4113, 1-800-864-5391 for orders 
and tech support, fax: 713-307-0314, 
Internet: www.ts.nu 

WANT: BUYERS, telecommunications 
suppliers. Seller of used Tadiran sys. 
Coral I, II, Ill , Tadex, 60/124, 1A Z key eq. 
ITT, AT&T, GTE. Parts: USB, hubs, cate­
gory 5 product 11 O blocks & connectors, 
adaptors, cable, assemblies network, 
modular, cable tester, computer printer 
cable, video, accessories, wallplates, 
ITT, multiline phones, Western Electric IA 
2 phones 2500 w/tap M/W. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44 711. 330-456-81 n. 
FOR SALE: All items list 9U computer, 
telephone, card, gauge, assembly, tele­
phone, back plane assembly compact 
PCI, applications telephones, desktop 
#25 M/W cost ea. $45 digital PC product 
line 3U hot swap back plane assemblies, 
6U computer telephone assembly, 1/0, 
connectors 1/0 cable assemblies, 
telecommunications, training, resources, 
self-study programs, manuals, video 
tapes, CBT disks, training courses. Ohio 
Service Supply Co., PO Box 8802, 
Canton, OH 44711 . 

WHOLESALE DISTRIBUTOR of print­
ers, fax & multipass machines. Dealers & 
public welcome. www.samelectroni 
cs.com Dealers bundle a printer with 
your PC sales and make $$. 336-545-
7720. Also selling new & used PC parts. 
E-Mail us for a special's sheet: 
samsales@aol.com 

USED STUFF: Sun Workstations, Cisco 
router, two-way radios, electronic test 
equipment, cellphones, broadcast equip­
ment. http://www.mbay.net/-thor 

Y2K RTCI Is your older PC Y2K compli­
ant? We have software to check and 
hardware to fix. The millennium Y2K ATC 
board installs in an ISA slot and inter­
cepts/replaces the PC BIOS clock. $79 + 
S&H, qty. 1. Potts Technologies 
Company, 831 -662-2293 fax 831-662-
1877 or www.pottstech.com 

HARD DRIVES tape drives 5.25" full 
height Seagate ST41200N, $25; 
Micropolis 1936-3GB, $45, 1991-9GB. 
$105; Exabyte 8200, $95, 8500 $185, 
8500C $325; Maxoptix Tahiti2 $65, 
Tahiti3 $325, HP 1716 $375, GET ON 
OUR FAX/E-MAIL LISTI Weekly spe­
cials! www.durabyte.com T; 1-800-474-
8399. 

HUGE WAREHOUSE sale April 10th: 
HP laser heads w/controller and optics, 
XYZ tables, test gear, POS printers, 
Exabyte tape drives, Colorado Travan, 
-SCSI controllers,cables, hard drives, 17" 
and 20" monitors. Sun Spare 5, 1 O and 
20 w/20" monitors. Mac Quadras, power 
macs. Thousands ot items. For faxback 
list, call 1-800-474-8399. 

COMPUTER BASED data acquisition 
gauge scopes, emulation, network 
cards, network sniffers, ISDN pods, ATM 
pods, cables, accessories, etc. GET ON 
OUR FAX/E-MAIL LISTI Weekly spe­
cials! Campbell Technical, T: 1-800-47 4-
8399. www.durabyte.com 

FOR MACS! Radius video vision tele­
cast w/studiocard, cables, manual. 
Campbell Technical, T: 1-800-474-8399. 
www.durabyte.com 

EXTERNAL SCSI Cases: 5.25 FH $25, 
5.25 HH $20, 3.5 $25. Campbell 
Technical , T: 1-800-474-8399, 
www.durabyte.com 

I 

COMPUTER 
SOFTWARE 

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 

CAM & MOTION SW/HW: Z-trace, PCB 
toolpath. Plotcam motion control, step 
drivers. cmheater@juno.com MSG/FAX 
407-452-7197, 407-459-2729. www.me 
gabits.net/ddt 

LINUX & FREEBSD & LINUX & 
FREEBSD Linux and FreeBSD distribu­
tions on CD-ROM for as low as $1.99. · 
See our full range of Linux products and 
books at incredible prices. Use our 
secured shopping cart system at 
www.cheapbytes.com Visa and 
MasterCard gladly accepted. E-Mail: 
sales@cheapbytes.com fax: 209-367-
8518. CheapBytes, PO Box 2714, Lodi, 
CA 95241. 

LIQUIDATION WIN 95/98, Office97, 
WindowsNT, 10 PACK CDs 1,000 games 
$25, DOS $25, Lotus Smartsuite $10, 
Wordperfect Suite $35. Antivirus $5. Call 
714-778:0450. 

Check us out on the web: www.nutsvolts.com j. 

27pc•kit 

~tfB1 
K2637 
MINIATURE AUDIO AMPLIFIER KIT 
Big sound from a small ·unit ! 
Small PCB with both pre- and power amp 
Short circuit protected 
Input sensitivity : 20mV 
Max. oufput power: 2.5W 
Power supply : 4 .5 to l 5VDC 

19pc•kit 

Stage effects at home 
Adjustable flash rate: 2-20 
flashes/second 
Powerful flash tube 
Supply voltage : l IO- l 2fN AC 

16pc•kit 

K6708 
IR REMOTE 
CONT OL KEY CHAIN 
TRANSMITTE for K6709 Kit 
Range : Up to 24 feet 
LED operation- indl ator 
87 48 different code settings 
Power su I : l 2V botte 

18pc• kit 

K6700 
2-WIRE REMOTE 
CONTROL TRANSMITTER 
Transmitter For K670l Kit 
Control up to 16 devices•, with 
only 2 wires ! Remotely control 8 
(*16 with 2 units) devices up to 
160 feet away. Transmitter is powered 
over the data wires. Simple operation by 
means of switches (not included) 
Transmitter con drive multiple receivers 

28pc•kit 

Use for home broadcasts, 
baby monitoring, security 
Frequency range : l 00- l 08MHz 
Microphone input 
No coi ls to wind 
Power supply : 9- l 2VDC 

36pc•kit 

he easy wg.y fo a d o- rernote contra 
l OA relay wilh r:nom. or pulse ch geover co d 
Allows control of olorm systems, ggrage doors, 
outdoor lighting, ga rden pumps, etc 
LED reception indicator 
Accepts multiple transmitters- K670B­
Power supply 2x9VAC or 12 to l 6VpC 

,......._...._46pc•kit 
~ K 0 l ~f Jlf., 

2-WIRE REMOTE CONTROL 
RECEIVER For K6700 Kit 
8 open col lector outputs (max 200mA) 
LED output status indication 
Daisy chain 2 units for 16 outputs 
Power supply : 6- l 6V DC 

17pc•kit 
'\'&., 

Kl803 
UNIVERSAL MONO 
PRE-AMPLIFIER KIT 
Boost any audio signal 

up to 40dB (x l 00) 
Max input signal : 40mV 

Frequency range : 20Hz to 20KHz 
Power supply : l 0-30VDC/ I OmA 

Just odd a transfolJJle 
AdjustCJble output vo ltaQ_e 
l ,5V to' 35V / l A max 
Short circuit end hermal protection 
Mox input voltoge : 37VDC 

QX dissipation : l 5W 

0- 15 Minutes Adjustable Delay 
3A changeover relay contact 
Start and Stop button included 
LED function indicotor 
Con be modified for longer delays 
Power supply : l 2V/ 55mA · 

7 415 Whitehall Street Suite 119 
Fort Worth, TX 76118 
(817) 284-7785 F : (817) 284-7712 
www.velleman.be email : velleman@earthlink.net 

Questions ? Contact us for a list of US distributors or to get your FREE catalogue 
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COMPUTER PROGRAMMING: C, 
BASIC Stamp, 80486, Pentium, 
Windows 95. Applications: Robotics, 
monitor & control, user interfaces, web­
pages. Let me help with your prototype 
or production design. http://home.att. 
net/-kdelahou/robot.html 

WINDOWS NT 4.0 workstation full ver­
sion, unopened, $95. 
btrim@teleport.com or 1-888-634-3526. 

COMPUTER EQUIPMENT 
WANTED 

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

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

Presents New-Do­

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. 

WANTED: MAXTOR XT 1085, 1140, 
2190 Hitachi 514-38, any 40MB 3.5" 
MFM drives, Fujitsu 2249E or S. 
Mountain 40MB tape drives. GET ON 
OUR WEEKLY FAX LIST. You will prof­
it from itl Campbell Technical, T: 1-800-
474-8399. 

lt Yourself Kits from Datak 
Each Kit comes complete with an educational explanation of the circuit. 

Build these useful kits and have! Fun Too! Each kit comes with its own PC Board 

Voice Changer (80-1051) 
Your voice can be changed to add a vibrato, like 
those used to disguise secret witnesses. Or you 
may change your voice upwani or downwani: 
women sound like men and vice versa. Includes a 
very ROBOT voice as well. A microphone and 
speaker are included on the PC boaid; all that you 
need to add is a 9V transistor battery. This is a very 

novel and entertaining cirouit. $12.95 

FM Telephone Transmitter Kit. 
(80-2801) Miniature transmitter allaches to your 
telephone line, transmitts the conversation over 
200 yanis to an FM rcoeiver.(much closer if your 
FM receiver is close to a related telephone 
wire).Tunable to clear spot in the FM band. Uses 
the phone line as an antenna & power source. 

Parasite. Not intended for illegal use. $7.SO 

Two Stage FM Transmitter (80-320) 
This is an extremely sensitive & Powerful FM 
bug: transmits to upper part of FM band. A 2 
stage, 3 transistor FM transmitter. It operates on 
a 9-volt battery. The most sensitive & powerful 
you can legally buy. The circuit employs an 
electret mike for added sensitivity. Unit can run 
on 6V, greatest output at 12V. but use 9V and 
the short antenna wire included to stay legal in 
U. S. The Printed ·circuit bd is 3/4"W. x 2 3/4"L 

$12.95 

Variable Power Supply (80-QIGl) 
This is a basic adjustable vollage P"'V"r supply with a 
range of about l.SVOC to3SVDC set by a potentiometer. 
It is capable of 2 Amps if you ad a simple beat sink. 
Circuit includes short circuit protection. • 

$13.95 

4 Train Sound Effects (80-9101) 
This Cob project will produce 4 very realistic user 
selectable sound effects that are ideal for model 
railroad. Throw any of switches to produce a train 
whistle blowing 3 times, a train chugging along, a level 
crossing bell & the "clickety clack" of a train crossing a 
bridge. Kit includes al parts including speaker Easy to 

assemble. operates on 2.4 to 6VDC. . $7 .95 

Stereo Preamplifier cso.1041) 
Amplify any tiny audio signals about 50 times & deliver 
them to a power amplifier cleanly and undistorted. An 
AGC control eliminates pops or distortion. This circuit 
will be useful in boosting the output from tape heads, 
microphones or a magnetic cartri\(ge etc. For input to 
an audio amplifier. Requires a 12VDC power supply at 

about lOOmA pcak $9.50 

Infrared Toggle Switch 
(80-5801) Control just about any device using the 
remote control from just about any TV set The cirouit 
switches an on-board SPOT relay: Turn it on with the 
remote, and tum it off with another signal. The relay 
contacts are rated IA at 125 V .A.C. The cirouit 
operates any DC supply from 8 to ISv ; use as an old 
calculator supply etc. This cirouit can have some very 
practical Applications, such as turning on a light by an 

invalid Your ima2ination is the limit. . $15.95 

Light Alarm (80-0801) 
Detects very small amounts d light and sounds a 
piezo alarm. Put in your cash box or cupboard. 
Uses Darlington photo b:ansistor MEL2 & 14011 
I.C. A very educational ltit 

$8.50 

2 Stage FM Transmitter 
This is an extremely sensitive and powerful FM 
bug; b:ansmits to upper part of FM band. A two 
stage, three b:ansistors FM transmitter. It 
operates on a 9V battery. The most sensitive & 
powerful that you can legally buy. The circuit 
employs an Electrect micropbone for added 
sensitivity. Unit can run on 6 volts, greatest 
output at 12V use. Use 9 volts and the short 
antenna wire included staying legal in U.S 

<80-3201) $9.SO 

Photo Sensor with Control 
Relay (80-1031) The most popular usage 
for this ltit is to make you own night light But 
you could switch just about any appliance either 
on or off with either darkness or dl\ylight Light 
sensitivity is adjustable over quite a range. The 
relay can handle up to IOAmpA.C .. Youniocd 
to aild a 9-V olt 11ansistor battery or a 9V. 2SmA 
~unolv $8.95 

AM Radio Kit (AM-550) Learn AM radio Theory by building 
This ltit. 10.S x 3.5 blue PC board, with schematic printed on surface. 
Comes complete with battery, solder and 28 page manual. Five lessons 
Covering RF.IF. Oscillator, detector and audio cirouits. Easy - to read 
& undersland .No previous knowledge of eleccrooics necessary. Ideal 

HJ . . 
for school or home projects $19.95 · 
Also Available in AM-FM MODEL (AM-FM108) $29.95 

Buy These helpful tools to build the kits you buy 
l· A 30Watt UL Approved Soldering Iron $4.25 
2- A Soldering Stand with sponge for cleaning $3.50 
3-'A small Spool of rosin core solder 75¢ 
4. A good quality Long Nose Plier $3.SO 

IEEEl.284 Compliant. 1bis is the Preferred Printer Cable for Computer 
Butts. It results ia dean deta transmislion at faster speeds $4.95ea. 3 for $13..95 

Call 01· \\ritt· for a 

Free 
76 pagl· ( °;1talog 

S00-51<1-<1-l:'--P22 
( >uhidt I ht· I S l'll'a,t· w11d 

' .UHi 
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Mail your orders to 
Edlie Electronics Inc 

2700 Hempstead Tpke. 
Levittown, N.Y. 11756 

Order Toll Free 
800 -516-645-4722 
IN NYS 516-735-3330 

Checks, o r Money orders are Accepted by mail 
No C .O .D . Shipping & handling charge $5 For 
the continental United States For all Others 
Including Canada, Hawaii , Alaska, & P .R. must 

pay full shipping charges 

We accept MC, Visa, &AE 

To order by Fax Call 516-731-5125 
For Info Call 516-735-3330 

Write In 34 on Reader Service Card. 

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. 

HOBBYIST SEEKS Altair 680, 8800, or 
lmsai 8080 computer. Call Shawn, 650-
846-8208. maxweb@pacbell.net 

TEST EQUIPMENT 

FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip­
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard accepted. Check out our 
inventory and specials at WWW.FEIT­
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 

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 

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 PIN unit 
serial numbers if known. Manuals Prus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $255 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. 

BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417. 

SPECTRUM ANALVZER in a probe. 
$249. View thru your inexpensive scope. 
www.spectrumprobe.com 

WANTED: RADIO service monitors, IFR, 
Motorola, HP, Marconi; also late model 
HP equipment. 716-763-9104 or Fax 
716-763-0371 . http://www.amtronix.com 

POOR MAN'S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1,700 
MHz. Basic kit only $78. Now available 
with switched resolution filters, tracking 
generator and direct digital frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 31 OB, Bethpage, NY 11714. 
http://www.science-workshop.com 

ENGINEER TESTED: Spectrum a_nalyz­
ers, frequency counters, frequency stan­
dards, meters, scopes, generators, curve 
tracers. Books. Temperature, time, 
weight, light, sound, distance, etc., mea­
surement instruments. VISA, MASTER­
CARD, AMEX. "Performance tested." 
NIST calibrated. Warranteed. New & 
used. Gary N6ZD. HTTP:/ITECH-SER 
VICES.COM 831-385-7519. 

TEST EQUIPMENT repair or overhaul 
Tektronix, HP, Wavetek, Boonton, etc. 20 
years experience with former Slep 
Electronics Co., same excellent service 
same reasonable rates, satisfactioo 
guaranteed. Brooks Electronics 828-349-
3503. E-Mail: rwbrooks@dnet.net 



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. 

HP 481 SA Z-meter: Sandford 
Associates. TOTAL service specialist. 
Repairs warranted to HP/QA factory 
specs. Former HP tech/supv with exper­
tise, parts, and tooling. Tel/fax: 908-852-
7989, E-Mail: GeoSA4815@co 
mpuserve.com · 

T 

WANTED: LOOP ANTENNA 10509A 
from Hewlett Packard 117 A any condi­
tion. Call•Tim after 7pm EST 516-888-
0275. 

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 equip­
ment used for testing high voltage equip­
ment and components. The . test equip­
ment that we are looking for is used for 
testing high voltage transformers, circuit 
breakers, cables, and protective relays. 
FAX 972-564-9139 or phone 1-800-261-
9139 for quote. Phase-3 Power Test 

• Equipment. 

APRIL SPECIALS: HP 3488A main­
frame $550 (cards available); HP 4140B 
pA meter, DC voltage source with ·HP 
16055A fixture $2,300; HP 436A/022 AF 
power meter with cable $975; HP 
5343A/1,6,11 26.5 GHz microwave fre­
quency counter $3,500; HP 8112A 
50MHz pulse generator $3,900; HP 
8116A/001 50MHz pulse/function gener­
ator with burst, logarithmic sweep 
$3,700; HP 8161A/020 100MHz dual 
channel pulse generator $2,500; HP 
83522A .01 to 2.4GHz 8350B plug-in 
$3,300; HP 83570A 18-26.5GHz 8350B 
plug-in $3,900; HP 8410C, 8410B net­
work analyzer mainframes $595, 425; 
HP 8411A/018, 8411A harmonic fre­
quency converters $395, 250; HP 
8743B/018, test set $495; Audio 
Precision SWR-122F balanced switcher 
$650. All with warranty, in excellent con­
dition. Pepper Systems 
(http://home.earthlink.neV-peppersys) 
214-353-0257 (Fax 214-902-9511 ). E­
Mail: peppersys@earthlink.net 

ANRITSU MS420K network-spectrum 
analyzer 1 OHz-30MHz w/manual, 
$3,500; HP 8672A 2-18GHz synth., 
$4,950; HP 8350B w/8395A opt. 2 .01-
20GHz sweep gen., $10,900; HP 8559N 
853A .01-20GHz SIA, $3,000; HP 5342A 
18 GHz freq. counter, $950; Tek 492 opt. 
2 S/A, $3,200; Tek 11302 w/2 ea. 11A34 
plug-ins GPIB scope 500MHz BW, 
$2,900; HP 141T/8555A/552B/8445B 
SIA w/automatic preselector, $1,300; HP 
140T/8553B/8552N8445A 11 OMHz S/A 
w/tracking generator/counter, $600; HP 
8443A w/cable and manual, $275; HP 
435B/8484A w/inst. case opt., $750; HP 
436A w/cables, $950; Tek 1502 TDR 
w/chart rec., $750. Many other items in 
stock too numerous to list. Please call 
with your test and measurement require­
ments. We accept Visa and MasterCard. 
Parker Test Equipment, 530-622-7007 
fax: 530-642-8868 E-Mail : 
parkrtstO jps.net 

LARGE ASSORTMENT of used test 
equipment for sale. Request catalog or 
visit our website. Stevenson Equipment 
Company, 609-888-2846, Fax: 609-888-
2847. Website: http://www.stevenson 
labs.com 

ELECTRONIC EQUIPMENT over 85 
instruments including: Fluke 332B, 750A, 
845A, 721A,335A,540A,382,343A;HP 
745A, 746A, 8640B, 3336B, 8690A, 
8707 A, 735A, 3555C/D/E, 8620A, 
3400A, 419A, 3455A, 5328A, 5245L, 
5255A, 5328A, 432A, 415E, 841 OB, 
8743A,8660C, 5254A,3490A;Ballentine 
393; PM 1045; Tek 7603, 7403N, PG-
502, 2901A; GR 1615B, 1232A, 1683; 
Epply 121, 125. Plus standard resistors, 
capacitors, inductors, fixtures, couplers. 
mixers, etc. Estate sale for us - unique 
opportunity tor you. SOLICITING REA­
SONABLE: BIDS. Don't miss this chance 
to get what you need at a GOOD price. 
HURRY before it's gone. Call, write, or E­
Mail tor list. Ten day right-to-return. 
Contact: E-Mail: RgrGd@concentric.net 
ELECTRONIC INSTRUMENTS, 4702 W. 
LAZY C DRIVE, TUCSON, AZ. 85745. 
520-886-8488 or 520-7 43-0376. 

IFR T-1200SR scanning receiver, combi­
nation spectrum analyzer, oscilloscope, 
frequency error meter, modulation meter, 
signal strength meter. 1 OOKHz-1 GHz in 
1 OOHz increments. $3,450, 90 day war­
ranty. Ph 561-747-3647, fax 561-575-
4635. 

TEST EQUIPMENT tor 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, 
swe.ep systems, TDRs, OTDRs, and 
much more. PTL Test Equipment, Inc. 
Phone 561-747-3647 FAX 561-575-
4635. 

ON-LINE AUCTION of 100+ lots of test 
& measurement equipment over 3 days. 
Descriptions & pictures will be available 
on-line. Auction will be. on 20-22 April @ 
www.auction.net/sold Register to be on 
our E-Mailing list today. Surplus Asset 
Management, 336-545-n20. 

GOOD DEALS: Tek PG501 $75; 7A15A 
$40; 7A24 $90; 7020 $250; DAS 9100 
logic analyzer complete, $325; 91A08, 
91 A32 cards, $40; HP 8445A preselector 
$150; Boonton 4200 with 4E sensor, 
$400; Fluke/Phillips PM3350 oscillo­
scope, $300. Call Jeff at 508-533-5944. 

POWER SUPPLIES (six) Topward 
63060 diQital triple tracking 30V/6A, new 
in box. List $879, sacrifice $475. Days 
805-486-4827. 

VIDEO LCD 
4 Inch Video NTSC $150 

Sharp P/N 4LU4E 
Composite NTSC & RGB Input 

12:00 OR 6:00 Viewing Angle 

Integrated Backlight & Inverter 

Extended Temp: ·10 to+ 60 C 

Brightness: 260 nits 

Power Consumption: 4.3 Watts 

Contrast: 50 to 1 

TOUCH MONITOR 
EarthVue 10.4 

10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS.232 Touch Screen Option 
Only 9.9"W x 7.n-t x 1.5"0 
Ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 Wrth Touch 

CHARACTER LCD 

OPTREX OMF·5005SN·EW 
240 x 64 Graphic EL Backlit STN $30 
OPTREX OMF·5005N 
240 x 64 Graphic Reftective STN $30 
SANYO OM2023-7G1 
2 x 20 Character Reftective STN $8 
SHARP LM20A21 
2 x 20 Character Reftective STN $8 
VIKAY 2035TNLO NOlW-0 
2 X 16 Character LEO Baddit STN $8 

..... - . . ~- ~ 
::;, "'). . . 

\ .. 

LCD DISPLAYS 

6.3" Mono STN $60 
9.4" Mono Reflective $60 
8.4"TFT $250 
9.4" DSTN S150 
10.4" TFT $350 
10.4" DSTN $240 

NoteBook Screens 
340 Models in Stock 

Obsolete Screens Stocked 
Hard To And LCD? Call! 

LCD MONITOR 

10.4" DSTNor12.1"TFT 
Analog SVGA Input 
Autosync 
Auto Sizeing 
Automatic Expansion of VGA 

imagestoSVGA(On 12.1"} 
Very Aggressive Pricing 

Starting under $500! 

CONTROLLERS 

ISA 
PCI 
PC/104 
NTSC 
Analog VGA 
Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 

~ fAl!!!tnologies . 
'7he World Leader In LCD Recycling" 

Ph: (949) 361-2333 Fax: (949) 361-2121 
http:l/www.flat-panel.com 

Write In 35 on RHder Service Card. 

into a sophisticated storage scope AND spectrum humidity & light sensors, door position, etc. scope and DVM - stand­

analyzer AND multimeter. Display simultaneously Record for 365/24 without a PC even if power alone or plugs into your PC 

onlargescreen!100MS/s8·bitor1 .2MS/s12·bitor fails. Monitor30sensors400ydsaway. With. for display, store -to-disk , 

333kS/sversions. Greatforschools, testdepts, etc. cables and easy software. Remote audio printing in color . Inputs to 

alarm. Use TC-08 for most thermocouples. 1 OOV, trigger, backlit LCD . 

Stocked in NY by Saelig Company: Virtual Instruments, 12C and embedded controllers, BIT/ink 2-wire 
networks, RS232/422/485, frame grabbers, etc. See www.saelig.com for Product of the Month! 
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DIGITAL MULTIMETERS at dealer 
prices. Visit www.CrowRiver.com for 
details. Mention Nuts & Volts with order 
and deduct 30% from normal list price. 

PULSE GENERATORS: Data pulse 102, 
$50; E-H Research 131, $50, 132, $60; 
Eldorado 650DTY, $75; GD A31300-004, 
$60; HP 214A, $60; 8005B, $90; Lavoie 
LA-593, $50; Systron Donner 114A, $60; 
218, $75; Tek PG501, $150. Telecomm -
testers: Automatic Electric H886867-1, 
$50; HP 353A-C15, .$50; 3551A, $150; 
4904A, $50; 4912F-001, $40; Halcyon 
500B/520B2, $175; Murphy SBR-5, $40; 
SBT-5, $40; Stromberg-Carlson P84731-
00, $40; Western Electric KS14103L6, 
$135. G&G 210-674-8n1, fax: 210-674-
8n5. 

SORENSEN DC5-40-25 power supplies 
new in box, dig read out 0-40V 0-25A 
CCCV, $500 ea.; Ailtech/Eaton, NM 
17 /27 A, field intensity receiver .1-
30MHz, $1,000, Ailtech/Eaton, NM 
37/57 A 30-1 OOOMHz receiver, $1,000; 
Tektr.onix TM5006 frame, $500; Tektronix 
FG5010, 20MHz programmable function 
gen., $600; DM5010 programmable volt­
meter, $600; DC5010, 35MHz program­
mable counter, $750; A-COMM ELEC­
TRONICS, 303-341-2283. 

MANUALS: TEST equipment manuals 
bought and sold. See our list on the web: 
www.usimperio.com Call 410-685-1991 
with your inquiries or for-sale list or fax to 
410-685-7701. CONSOLIDATED SUR­
PLUS. 

TEK SCOPES: we have most 2200, 
2400 series in st0ck. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 

TEK SCOPE Special: 2465B 400MHz 
. with probes, $4,000. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 

TEK SPECTRUM analyzers: special: 
492/01/02/03, $4,000. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 

TEK PLUGINS: We have many on the 
shelf. Metrowest Technologies, PH 508-
478-7613, fax 508-634-3806. 
www.metrowesttech.com 

Great for 
• • cru1s1ng 

Roger's Systems 
the net! 

Designer Netmouse 3-button PS/2 
UR click & netscroll button on side. 
Complete in retail box w/ drivers! 

TM-290-NET 

DI 
11 

Computer -Telecommunication 
Network -Audio - Video 

- ID - Accessories-Connectors -
Tools-Adaptors 

www.r<)gcrssystcms.C<lm . 

TM-165 
TM-162 
TM-170 

7ft. Cat. 5 Crossover 
Patch Cable 

TE-068-LSX 

Heavy Duty 
Power Packs! 

TM-313 12VDC 1500ma AC Adapter $500 

TM-307 1.SVDC -12VDC SOOma AC $300 

Clip/Stick-on Lapel 
Microphone r ~ 

TM-MIC-2 $100 

Slim Multi-Media 
Mic w/ Stand 

TM-MIC-3 $200 

Great Deals on 
Famous Maker 
Headphones! 

Stereo Headphone w/ Mic $()00 
Digital Headphones/Leather Pads $1000 

K~ KX-3 Digital Headphones $300 

1-800-366-0579 
2..J895 .\n'. l{ockcfrlk1·. \'alt•m:ia. { '.- \ 91355 

SCSI Cables 

·mE , :o 
CC-669 Jft. DB25-Cent. 50 $400 

CC-671-6 6ft. DB25-SCSI2 (M) $500 

CC-671 3ft. DB25-SCSI2 (M) $400 

CC-679 3ft. SCSI2-SC~I (M/M) $1700 

CC-687-6TS 6ft. SCSIJ-SCSI w/ Thumb QCA $19°' 

Ultra SCSI-3 for Laptops! 
CC-698 6ft. Micro Cent.68-HD68 $2200 

AskAbout Quantity Discounts! 

Cables 
CC-USB-6 6ft. USB "A" to "A" M/M ssoo 
CC-USB-8 USB (2) to 2x8 pin w/ Bracket $500 

CC-USB-9 USB (2) to 2x5 pin w/ Bracket ssoo 
CC-USB-AB6 6ft. USB "A" to ''B" M/M 5500 

CC-USB-PP 6ft. USB to IEEE Printer Cable $39°8 
CC-USB-6 6ft. USB "A" to "A" M/F ssoo 

USB Accessories 
USB-PCI 
USB-KB-104 
USB-CAM 

USB x2 PCI Add on Card $2700 

USB 104-Key Kybrd Win98/PS2 $3900 

C-IT USB Cam w/ Software $10900 

Local 661-295-5577 
FAX 661-295-8777 ,- 520.00 minimum ordtr rtqulrtd •Add $4.50 shipping for prepaid onlen •Prices subject to change wit bout notice. All major cndit cards accepted. • Special offeis only valid on items in stock 

California residents add 8.2l% tax• eMail sales@rogemystems.0001. Call for quantity disoounts •No out of state cbecks accepted• Most onlen shipped same day! •Not rospoosible for errors in typesetting. 
Trademarks arc the property of their t<Spectivo ~ies. All photographs arc for illustration pwposes only and may not be a true representation of actual products. 
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TEK PLUG-IN SUPER SALE! ALL 7000 
AND 500 SERIES PLUG-INS 
REDUCED! OVER 5,000 TEK PLUG­
INS IN STOCK. 7A12/7A15nA15A/ 
7A16n A 16A/7A16P/7A18n A 18A/7B70/ 
7B71nD13 AND MANY OTHERS ONLY 
$65 EACH. 7A11nA13/7A14nA19/ 
7B80/7B85/7D11/7D12/7D14/ 
7D15/7M11nM13 AND MANY OTH­
ERS, NOW ONLY $95 EACH. CALL FOR 
SALE PRICING ON OTHER PLUG-INS 
NOW! LIMITED TIME OFFER. 1-888-
216-7159. 

TEST EQUIPMENT FOR SALE: 
HTTP://WWW.A-COMM.COM 

MISC. EQUIPMENT SALE! GENERAL 
RADIO 1689M Precision RLC digibridge 
$1,200; FLUKE 5200 AC calibrator 
w/5215A power amp $1,600; HP 5005B 
signature multimeter $250; HP 5180A 
waveform recorder $225; HP 410C $45; 
HP 3400A $125; HP 8740A $225; HP 
8742A $375; HP 8743A $225; HP 
8743A/018 $300; HP 8743B $450; HP 
8745A $525; 8411A $225; HP 
8411 A/018 $350; HP 3488A switch con­
trol unit $425; HP 3490A 5.5 digit DVM 
$175; HP 3406A RF voltmerer $175. 
MANY MORE ITEMS ON SALE NOW! 
CALL 1-888-216-7159. LIMITED TIME 
OFFER. 

HP SPECTRUM analyzer: special: 
8590A 1.5GHz, $4,800. Metrowest 
Technologies, PH 508-478-7613, fax 
508-634-3806. www.metrowesttech.com 

FULL SPECTRUM of reconditioned test 
equipment for sale. Please E-Mail, fax or 
call to request our fax listings of equip­
ment specials. Parker Test Equipment, E­
Mail: parkrtst@jps.net Fax: 530-642-
8868, PH: 530-622-7007. 

GENERATOR SALE! HP 3325A synthe­
sized 1 uHz-21 MHz $950; HP 8165A pro­
grammable signal source 1 MHz-50MHz 
$900; HP 8660C opt. 1 (oven) 
w/86601 A/86603A/86632B .01-
2600MHz $2, 100; HP 8620C w/86290A 
2-18GHz $1,400; HP 8620C frame 
w/scales $400; HP 8350A sweep oscilla­
tor frame $950; HP 86222B RF plug-in 
$750; Fluke 6060A synthesized 1 OKHz-
1050MHz $1,600; Boonton 102D AM/FM 
.45-520MHz phase locked 6 digit $750. 
MANY OTHER GENERATORS/OSCIL­
LATORS ON SALE NOW. LIMITED TIME 
OFFER. Call NOW! 1-888-216-7159. 

HP SPECTRUM analyzers: 8555A, 
8558, 8559, others. Performance guar­
anteed. Metrowest Technologies, PH 
508-478-7613, fax 508-634-3806. 
www.metrowesttech.com 

SCOPE SALE! · TEK 2465 300MHz 4 
channel $1,400, TEK 2445 150MHz 4 
channel $950; TEK 2445A 150MHz 4 
channel $1,200; TEK 2247A 100MHz 
w/counter/timer/voltmeter/probes/manu­
al (NICE) $1,800; TEK 2335 1 OOMHz 
$625; TEK 2336 1 OOMHz $500; TEK 
T922 15MHz (VERY NICE) $175; TEK 
7104 wnA29nA24nB10nB15 SPE­
CIAL $2,400. BRAND NEW AMERICAN 
MADE SCOPE PROBES ON SALE 
NOW! CALL FOR PRICING. MANY 
MORE SCOPES ON SALE NOW. Call 
NOW! 1-888-216-7159. 

ANALYZER SALE! TEK 492 opt 2 
50KHz-21GHz $2,800; HP 141T frame 
$425; HP 141T w/8552B/8553B 1 KHz-
110MHz $975; HP 141T w/8552B/8555A 
10MHz-18GHz $1,400; TEK 7L13 
100KHz-1.8GHz $1,200; TEK 7L5/L3 
20Hz-5MHz $750; HP 8901 A modulation 
analyzer $800. ALL EQUIPMENT HAS 
BEEN RUN THROUGH OUR LAB AND 
COMES WITH A 10 DAY RIGHT OF 
RETURN AND A 60 DAY WARRANTY 
LIMITED TIME OFFER! 1-888-216-
7159. 

COUNTER/TIMER SALE! HP 5335A opt 
010/040 oven/HPIB 200MHz $550; HP 
5334A opt 010 oven 1 OOMHz $275; HP 
5340A 18GHz Nixie $450. MANY 
OTHER COUNTERS ON SALE! CALL 
NOW FOR PRICE QUOTE. 1-888-216-
7159. 



SHOPPING FOR equipment: Metrowest 
Technologies, Bostons Equipment 
Supersource. Call for a quote on your 
next purchase. Metrowest Technologies, 
PH 508-478-7613, fax 508-634-3806. 
www.metrowesttech.com 

BIG SALE: HP 86608 1.3GHz $750; HP 
3325A HV $1,000; M100 rubidium $425; 
Austron 2110 quartz standard $600; 
Commodore SX-64 $125; HP 1720A 
$325; HP 1720A and 1722A for parts, 
take both $200; Grapthtec WR7200 chart 
recorder $200; 16 channel distribution 
amplifier $400; LM299AH RFE $15; 
MWA 120 and 130 RFE $3; unused HP 
assemblies 08552-60149 $75; 08552-
60191 $75; 8660-60043 $150; 3406 
probe replacement $75. Corby Dawson, 
805-736-0288. 

SECURITY 

ALARM PANELS, motion detectors, 
contacts, CCTV, and more. Equipment 
that only the professionals can buy. Visit 
www.heselectronics.com or E-Mail 
alarms@heselectronics.com 

COUNTER-SURVEILLANCE::$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi­
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 

FACTORY SALE! CNL100, CNP101: 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mm/F2.0, 0.08 LUX, 1.2r (W) x 1.2r 
(L) x 1/2"-1" (H). $49@ 5 pcs., $44@ 10 
pcs. Distributors welcome. Mateo, Inc., 1-
800-719-9605 Fax: 630-350-9546. E­
Mail: sales@mat-co.com Web site 
www.mat-co.com 

SALE! IC 113: PIA motion detector with 
audio! W/ NO/NC alarm output. CCD 
camera with audio can be turned on by 
detector. 5-1/4" (L) x 2-3/4" (W) x 2" (D). 
$89 @ 5 pcs., $82 @ 10 pcs. Mateo, Inc. 
1-800-719-9605 Fax: 630-350-9546. E­
Mail: sales@mat-co.com Web site 
www.mat-co.com 

SALE! QVS 104: Quad video system. 
Near real-time. 8.5" (W) x 2" (H) x 5.5" 
(L). $169 @ 5 ~s., $149 @ 1 O pcs. Also 
available: 8-2 video auto-switcher, $65 @ 
5 pcs., $59 @ 10 pcs. Distributors wel­
come. Mateo, Inc., 1-800-719-9605 Fax: 

. 630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com 

SALE! AS-1000, 2.4GHz transmitter & 
receiver with audio! Capable handling 
total of 3 wireless cameras, range: >300'. 
Built-in camera, 400 TV line. $189 @ 5 
pcs., $179 @ 10 pcs. Additional camera 
$119 @ 10 pcs. Mateo, Inc. 1-800-719-
9605 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat 
-co.com 

We call them the 'Cubes' .... 
Perfect video transmission 
from a transmitter 
you can hide under 
a quarter and only 
as thick as a stack 
of four pennies· 
thafs a nickel in 
the picture! 

World's 
Smallest 

TV 
Transmitters 

Transmits color or B&W with fantastic quality - almost like a direct 
wired connection to any TV tuned to cable channel 59. Crystal 
controlled for no frequency drift with performance that equals law 
enforcement models that cost hundreds morel Basic 20 mW 
model transmits up to 300' while the high power 100 mW untt 
goes up to 1/4 mile. Audio units include sound using a sensitive 
built-in mike that will hear a whisper 15 feet away! Units run on 9 
volts and hook-up to most any CCD camera. Any of our cameras 
have been tested to mate perfectly with our Cubes and work 
great. Fully assembled - just hook·up power and you're on the air! 

SALE! PS 102: Built-in pin hole CCD, 
lens size: 3.6mm. 5-1/2" (D) x 1.r (H). 
$79 @ 5 pcs., $72 @ 1 O pcs. Distributors 
welcome. Mateo, Inc., 1-800~719-9605 
Fax: 630-350-9546. E-Mail: sales@mat 
-co.com Web site www.mat-co.com . 

SURVEILLANCE-COUNTERSURVEIL­
LANCE: I buy and sell used equipment. 
Steve 410-879-4035. 

CCD Video Cameras 

C·2000, Basic Video Transmitter Cube .................................... $89.95 

If you're looking for a good quality CCD board camera, stop 
right here! Our cameras use top quality Japanese Class W 
CCD arrays with over 440 line line resolution, not the off­
spec arrays that are found on many other cameras. You 
see, the Japanese suppliers grade the CCDs at manufac­
ture and some manufacturers end up with the off-grade 
chips due to either cost constraints or lack of buying 'clouf. 
Also, a new strain of CMOS single chip cameras are enter­
ing the market, those units have about 1 /2 the resolution 
and draw over twice the current that these cameras do -
don't be fooled! Our cameras have nice clean fields and 
excellent light 5ensitivity, you'll really see the difference, 
and ~ you want to see in the dark, the black & whtte mod­
els are super IR (Infra-Red) sensitive. Our IR· 1 llluminator 
kit is invisible to the human eye, but lights the scene like a 
flashlight at night! Color camera has Auto Whtte Balance, 
Auto Gain, Back Light Compensation and DSP! Available 
with Wide-angle (80") or super slim Pin-hole style lens. 
They run on 9 VDC and produce sta~dard 1 volt p-p video. 
Add one of our transmitter units for wireless transmission to 
any TV se~ or add our IB-1 Interface board for audio soilnd 
pick-up and super easy direct wire hook-up connection to 
any Video monttor, VCR or TV with video/audio input jacks. 
Cameras fully assembled, including pre-wired connector. 

C-3000, Basic Video and Audio Transmitter CUbe .............. $149.95 
C·2001, High Power Vldeo liansmitter Cube ...................... $179.95 
C-3001, High Power Vldeo and Audio Transmitter Cube ..... $229.95 CCDWA·2, B&W CCD camera, wide-angle lens. .......... .$99.95 

CCDPH-2, B&W CCD camera, slim fit pin-hole len ..... .$99.95 
CCDPH-2, Color CCD camera, wide-angle lens. ....... $149.95 
IR-1 , IR llluminator Kit for B&W cameras .................. $24.95 
IB· 1, Interface Board Kit .............................................. $24.95 

SATELLITE 
EQUIPMENT 

BEST PRICING on 18" satellite TV sys­
tems for home and RV. DSS, DISH 
Network programming, multi-room view­
ing options, accessories. www.sky 
vision.com Call 1-800-543-3025. 

Treasure 
Finder Kit 

Search for buried treasure at 
the beach, backyard or park. 
This professional quality kit can 
detect metal at a depth of up to 
6 inches. Easy to use, just lis­
ten for the change in tone as 
you 'sweep' the untt across the 
surface - the larger the tone 
change - the larger the object. 

Has built-in speaker or earphone connection, runs on stan­
dard 9 volt battery. Complete kit includes handsome case, 
rugged PVC handle assembly that 'breaks down' for easy 
transportation and shielded F'araday search coil. Easy one 
evening assembly. This nifty kit will ltterally pay for itseH! 
That guy in the picture looks like he found something -
what do you think tt is - gold, silver, Rogaine, Viagra? You'll 
have fun with this kit _ 
Tf..1, Treasure Finder Kit ......................................... ..$39.95 

Binocular Special 
We came across these 
nice binoculars in an 
importers close-out deal. 
Not some cheap in-line 
lens jobs, these beauties 
have roof prisms, a super 
nice rubber armored 
housing over light weight '=-~-~-+ 
aluminum. 10 x 25 power with fully coated optics. Includes 
lens cleaner cloth, neck lanyard and nice carry case. F,or 
extra demanding use in bright sun, choose the EX module 
with ruby coated Objective lens. First quality at a close-out 
price! We've seen the exact same units with the 'Bushnell' 
name on them being sold for $30 more! 

Super Pro FM Stereo 
Radio Transmitter 1-----------------1 BN0-1, Binoculars and case ...................................... .$24.95. 

w%/i A truly profes-
~ sional frequen· 

·--1m:ili.11111"0:~-;. 
fif''PfJ w" fl,. 

cy synthesized 
FM Stereo 
transmitter sta­
tion in one 
easy to use, · 
handsome catr 
inet. Most radio 

------------stations require 
a whole equipment rack to hold all the features we've packed 
into the FM-100. Set frequency easily with the Up/Down freq 
buttons and the big LED digital display. Plus there's input low 
pass filtering that gives great sound no matter what the source 
(no more squeals or swishing sounds from cheap CD player . . 
inputs!) Peak limtters for maximum 'punch' in your audio - with­
out over modulation, LED bargraph meters for easy setting of 
audio levels and a built-in mixer with mike and line level inputs. 
Churches, drive-ins, schools and colleges find the FM-100 to be 
the answer to their transmitting needs, you will too. No one 
offers all these features at this price! Ktt includes cabinet, whip 
antenna and 120 VAC supply. 
We also offer a high power export version of the FM-100 thars 
fully assembled with one watt of RF power. for miles of program 
coverage. The export version can only be shipped outside the 
USA, or within the US if accompanied by a signed statement 
that the unit will be exported. 

FM-100, Professional FM Stereo Transmitter Kit ............ $299.95 
fM.100WT, Fully Wired High Power FM Transmitter ......... .$429.95 

AM Band 
Radio 

Transmitter 
Ramsey AM radio transmitters operate in the standard AM broad­
cast baild and are easily set to any clear channel in your area. 
Our AM·25, 'pro' version, fully ffl)lhesized transmitter features 
easy frequency setting DIP s\viti:hes for stable, no-drift frequency 
control, While oeingjumper setable for wer output where 
regulations allow. The entry-level AM· nable transmtt 
oscillator and runs the maximum 100 of power. No FCC 
license is required, e~ted range is 1.1p to 1/4 mile deP,ending 
upclf) antenna and condttions. Transmitters acc.ept stani!ard line­
kivel inputs from talM! dec1<.5, CD players or mike mixers,, and run 
on 12 volts DC. The Pro AM-25 comes complete with Av power 
adapter, matching case set and bottom loa<fed wire antenna. Our 
entry-level AM· 1 llas an available matching case and knob set for 
a finished, professional look. 

AM-25, Professional AM Transmitter Kil ............................. $129.95 
AM· 1, Entry level AM Radio Transmitter Kit ........................ $29.95 
CAM, Matching Case Set for AM-1.. ...................................... $14.95 

FM Stereo Radio 
Transmitters 

Microprocessor controlled 
for easy frequency pro­
gramming using DIP 
swttches, no·drift, your sig­
nal is rock solid all the 
time - just like the com­
mercial 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 sin­
gle FM-25 to cover the whole island! New, improved, 
clean and hum-free runs on either 12 VDC or 120 VAC. 
Ktt comes complete with case set, whip antenna, 120 
VAC power adapter - easy one evening assembly. 

FM-25, Synthesized FM Stereo Transmitter Kit ........ $129.95 

A-lower cost alternative to our 
high perfonnance transmitters. 
Offers great value, tunable over 
the 88-108 MHz FM broadcast 
band, plenty of power and our 
manual goes into great detail 
outlining 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 
OI extemalpower from 5to15 VDC. Add.our matching 
case and whip antenna set.tor a nice finished look. 

FM· 1 OA, Tunable FM Stereo Transmitter Kil ............ .$34.95 
CFM, Matching Case and Antenna Set .................... $14.95 
AC12·5, 12 Yott DC Wall Plug Adapter ......................... $9.95 

RF Power Booster 
Add some serious muscle to your signal, boost power up to 
1 watt over a frequency range of 100 KHz to over 1000 
MHz! Use as a lab amp for signal generators, plus many 
foreign users employ the LPA-1 to boost the power of their 
FM Stereo transmitters, providing radio service through an 
entire town. Runs on 12 VDC. For a neat, professionally fin­
ished look, add ttie optional matching case set. 
LPA· 1, Power Booster Amplifier Kil ............................ $39.95 
CLPA, Matching case Set for LPA· 1 Kit ...................... $14.95 
LPA· 1WT, Fully Wired LPA-1 with Case ...................... $99.95 

Write In 37 on Reader Service Card. 

BN0· 1 EX, Ruby Coated Lens Binoculars and case ... .$29.95 
I 

Speech Descrambler ! 
Decode all that gibberish! This is the 
popular descrambler I scrambler that 
you've read about in all the Scanner 
and Electronic magazines. Speech 
inversion technology is used, which is 
compatible with most cordless phones 
and many police department systems, 
hook tt up to your scanner speaker tenninals and you're in 
business. Easily configured for any use: mike, line level 
and speaker output/inputs are provided. Also communicate 
in total privacy over telephone or radio, full duplex opera­
tion - scramble and unscramble at the same time. Easy to 
build, all complex circuttry contained in new custom ASIC 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kit. 
SS-70A, Speech Descrambler/Scrambler Kit .......... .$39.95 
CSS, Custom Matching Case and Knob Set ............. $14.95 
SS-70AWT, Fully Wired SS-70A with case ................. $79.95 
AC12·5, 12 Yott DC Wall Plug Adapter .......................... $9.95 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, ff 
not pleased, retum in oliginal form foi refund. Add $6.95 foi ship­
ping, ~ing and insurance. Orders under $20, add $3.00. NY resi­
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20% 
for surtace mail or use credrt card and specify shipping methcld. 
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FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft­
ware 1-800-843-2425 or 
www.baylin.com 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
S!<yvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 

FREE FLYER on DBS files, hacking, 
hardware info. Bill 1-800-879-9657. 

SATELLITE RADIO BOOK AND 
GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 
Squared, Facsimile, Press Services, 
Weather Services. Simple how-to­
receive instruc'tions. $16.95 plus $3 
Priority Mail. UNIVERSAL ELECTRON­
ICS, 4555 GROVES ROAD, #12, 
COLUMBUS, OH 43232. 614-866-4605. 

SATELLITE EQUIPMENT available: Re­
ceivers $25 and up; 20-25 LNB $30; C­
KU feed horns $65. Call 757-599-4408. 

DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 

1999 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION: 
CLONING, REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA­
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1 ST 
500 ORDERS GET 500+ ADDITIONAL 
PROGRAMS!) WHOLESALE ONLY $22 
(BUY 2, GET 1 FREE!ll). DSS TEST­
CARD INFO SOURCE MANUAL $10. 
VISA/MC/AMEX/COD/CHECKS/MO. 
BRINKER ENGINEERING LABS, USA. 
CALL NOW 352-429-5496. 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371-8497 
E-Mail distributors@nutsvolts.com 

INDUCTANCE 
METER 
This is the kit 
everyone has 
been asking for. 
Turn your digital 
volt ohm meter 

into an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1.75" x 2.5' 
IA-1 
IA-1CABINET 

KIT $14.95 
$8.95 

DIGITAL 
THERMOMETER 
The DT-3 kit will 
turn your digital volt 
ohm meter into an 
accurate digital ther­

mometer with .1 degree resolution . Measure 
temperatures from -40° to 250F0 The remote 
sensor is .25' sq. and can be mounted many 
feet from the meter .Power requirement 9V DC 1---------------1 SIZE: 2' x 1.35" 

fiJ 
NOTE: All TV Filter Kits are 

DT-3 KIT $8.95 

CAPACITANCE 
METER 
This kit will turn 
your digital volt 
meter into a capac­
itance meter. Turn 
that junk box of 

unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 
oc. SIZE: 1.so· x 2· 

CA-1 KIT $12.95 

sold for educational purposes only. 
TOlllE 

DECODER 
VOICE ACTIVATED 
SWITCH 

You must obtain pennission from your 
local cable company before using these filters 

on your cable system. KIT$1495 

FM STEREO TRANSMITTER Have your own FM radio station. Any stereo signal you plug 
into the FMST-100 transmitter kit win be transmitted to any FM radio tuneable from 76 to 108MHz FM. 
Plug in your CD player, tape deck and have a wireless Mnk to any FM radio, within 200 fl Listen to your 
CD while mowing the lawn. Transmit from your car to your camper, or through an aud~orium. Transmit 
music on one channel sing on the other. Compatible wl h any audio system. Clarity is excellent, aprox. 

or scanners. 
• One relay & driver circuit on board. 
• 9v battery powered.Size: 2 3/4' x 21/f!' 

TI-16 KIT $34.95 

This VOX circuit can be 
used to operate a tape 
recorder, ham radio, CB 
radio, or turn on an alarm. 

The VOX-1 kit has 1 OOMA of output that oper­
ates a relay, light, motor, ? What could you do 
with a sound activated switch? Power require­
ment 7.5 TO 1 Bv DC. SIZE: 1.5" x 1.3" 
If you want to switch more power see our 
Triac (TP-1) or Relay (RP-1 )Power kit. 

VOX-1 KIT $6.95 
5'!.:!l!:!~!Jllll'-!~~~ 40dB stereo separation. Length of antenna determines dis­

tance of transmission. Comes complete with left & right input 1------un~n-=1e1---=-~.,,-------1~~-----P-H_O_N_E_R_E_C_O_R_D_IN-G-m 
level control as well as a ciystal for left & right stereo separa- • "~ SWITCH 
lion. ANTENNA NOT INCLUDED 9v Batterf operation. FM MICROPHONE 

Small but mighty th is little This phone line powered 
FMST-100 SIZE: 1.5" x 1.6" KIT $29.95 jewel will out perfonm most switch is small enough to be 
Cabinet SIZE: 1.5" x 2.s· x 3• $8.95 units many times its price. installed anywhere . Every 

------=~---------------------! It really stomps out a sig- time the phone is picked up the recorder will record 
nal. The WM -2 kit is a both sides of the conversation automatically. Use It 

buffered wireless mike that operates from in your office to record all phone calls so you donl 
80MHz to 120MHz FM, the frequency of any loose impor1ant infonnation. SIZE:1" x .6" 
broadcast FM radio. Includes a mini-electret 

RAINBOW MINI-LIGHT Super Bright Flashlight 
• LED's don't 

bum out! 
Lights up 

• Battery lasts 
ioryeais! 

a complete bedroom 
at night 

• ffyouhave 
)'OlS keys, you'll 
have a flashligrt. 

• Replaceable battery! 
• Batt ... tluy 2, your 

wife is gOtng to take 
yo<.rs! 

~:'_. ~t~ sg96
uch 

Blue MLB 

=:-m ~tr"' $1296
uch 

LIE 
DETECTOR 
This kit can be 
great fun at par­
ties. When you ie, 
generally your 
hands will sweat 
!rod the more you 1-......,...,.o:;:­
sweat the louder 
the tone. This kit 

allows you to measure these changes, only a 
slight amount of change wiU cause the tone to 
increase in frequency. Powe< re<Jjirement 6 to 
12vDC. SIZE:.8"x1.2" 

LD-1 KIT $9.95 
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mike. 6 to 12v DC.SIZE:l .25, x1• If you want to switch more power see our 
$

14 95 
Triac (TP-1) or Relay (RP-1)Powerkit. 

_______ K_IT __ .----1 TEL-SW1 KIT $12.95 

DC VOLTAGE 
MONITOR WATER Al.ARM 
If battery status is Don't ever get stuck with 
important, you a flooded basement or 
need this kit. This over fill your water buck-
kit uses 7 LEDs et When the liquid level 
to monitor 12v reaches the sensor it 
DC in 1v, 1/2v, or automatically turns the 

1/4v steps. Monitor av or 5v in 1/4v steps. pump on or off. The Water Alann supplies you 
Great for boats, motor homes, model planes or with 100 mA of output that activates a relay (that 
race car ni-cads. All parts and instructions are you supply ). This relay can tum on a sump 
jncluded. SIZE: 1.a· x 2.7". If you want to pump, or in applications where you are filling a 
switch more power see our Triac (TP-1). area with liquid ii turns off the pump. Sensor 

VM-1 
For110AC VM110 

$ included. Size 1.4" x 2" 
KIT 7.95 '"''A-2 . 
KIT$10.95 vv. KIT 17.95 

llis Manual contains schematics, 
parts ists & P.C. board layouts for 
many of the Rainbow~. Use 
your own parts to construct 

Please add suf6cient postage Fits! lb $5.50 Ga/Jada $7.50 Additiooal LB Add $1.00 
US FUNDS ONLY ~ rd accept telephone Olllers lo< Visa or Masten:ard 

Electronlc Rainbow Ind., Inc. BE 

6227 Coffman Rd. lndlanapolls, IN 46268 • our kits. 

KIT BOOK 
$1495 tUCTllOllK • CALL 317 ·291·7262 FAX 317-291-7269 

RAINBOW INTERNET: www.ralnbowklts.com i .~~j 

Write In 38 on Reeder Service Card. 

MILITARY SURPLUS 
ELECTRONICS 

AUDIO - VIDEO 
- LASERS 

ANTIQUE VIDEO TRANSFER SER­
VICE: transfer of any 2" quadruplex video 
tapes. Quad TV spots, features, medical, 
corporate, military, government, and uni­
versity tape libraries TRANSFERRED 
TO VHS. Affordable. Phone/fax 415-821-
7500. If no answer -call 415-821-3359 or 
pager 415-245-8700. 

FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holof1raphy, laser pointers. 
Lowest prices. Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423. 815-
464-0085 www.midwest-laser.com 

WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911 . 

ATV 2.2GHz to 2.7GHz wireless video 
data link module tuner & transmitter 
1 OOmW. Picotronic, web: http://mem 
bers.aol.com/picotronic/atv. htm 

BROADCAST VIDEO equipment want­
ed: all types, new or old. Please call, Jon 
with info. 1-800-539-2859. 

CREATE 3-D video images with the 
Visual Eyes Video system. Phone or 
fax 918-479-6451 or write to Sync-A­
Link, PO Box 4, Locust Grove, OK 
74352. 

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. 

I 
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CABLE TV 

UNMODIFIED JERROLD 212 converter 
$50. 97.5, 106.5, 108.5, AB filters $12 
ea. 100dB deep. Digital 125 ch PRO con­
verter $150. Call for the best you can 
buy! Toll free 1-888-561-4796 M-F 10-
6pm. http://bbctech.hypermart.net 

WANTED: TEKNIKA 6510 cable con­
verter boxes/parts. 415-221-5940. 

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. 

ADEAL4U WHOLESALES BIG SAV­
INGS $$$ BEST QUALITY - NO CHEAP 
CLONES 888-387-1248 www.adeal4u. 
com 

JERROLD UNMODIFIED CONVERT­
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
CALL BALD ELECTRONICS 1-800-322-
6316. 

GENUINE UNMODIFIED JERROLD 
DPBB 7312. 1-800-804-8655. E-MAIL: 
CLEWIS7298@AOL.COM 



DISCOUNT CABLE converters, bullet 
snoopers, all makes and models: 
Genuine unmodified General 
Instrument, Jerrold, Tocom, Scientific 
Atlanta, Zenith, Pioneer, Panasonic 
and more. Best warranty. Free catalog 
1-800-243-0962. 

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. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi­
ately! LIFETIME GUARANTEE! 
VISA/MC/ AME X/CO D/M OJ 
CHECKS. ONLY $10 (SPECIAL: 3/$20 
plus FREE DESCRAMBLER PLANSJ). 
SUPER ZAPPER MODULES ONLY 
$16! (3/$33)! Use SUPER ZAPPERS if 
you have COX, TCI, WARNER in: CA, 
TX, FL, NY, PA, Ml. DESCRAMBLER 
PLANS (4=$5, 20:$15) 130+ 
DESCRAMBLER SOURCES ($5). 
FREE SHIPPING. OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER­
ING LABS, USA. 

CABLE HACKER'S SECRETS COM­
PLETELY EXPLAINED! FREE 
DETAILS! Write: Sierra Publishing, 909 
E. Yorba Linda Blvd., Suite H-181 , Dept. 
B1, Placentia, CA 92870. 

UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DPS, DP?, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631-
1856. 

CBTV REPAIR. We specialize in all con­
verters, including Zenith. Give us a call: 
405-634-1535. 

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. 

TUNERSTOCOM 5503 tested $4.75 ea., 
bargain, 10 lot min. Call 706-657-4445. 

UNMODIFIED, POWER-UP, Pioneer 
BA: 6110, $75; 5135 $45; 5125 $25; 
Jerrold DP5, channel 2: $19, DPBB 
7312, $95; S/A 8590-7S7 (11 button) 
$95. Minimum 10-lot. 405-631-5153. 

CABLE TV. -Panasonic TZPC 175DG2, 
brand new, $80 w/volume, 1 year war­
ranty, minimum 10 pcs. any qty., plus 
all major brands available. Lowest 
price new/field pulls. E-Mail: 
OCALA@BELLSOUTH.NET phone: 1-
800-929-1549 fax: 305-220-9396 

UNBELIEVABLE PRICES. We carry a 
full line of cable tools and equipment for 
all your cable needs. Also a wide variety 
of electronic parts & accessories, tools, 
diagrams, converters, step-by-step 
instructions, no raw parts. Full technical 
support. 12pm-7:30pm EST. 1-800-562-
8442. 

ATTN. DEALERS: Are you a current 
dealer or just getting started? Buy 
factory direct & save $. New 181 and 
125 channel converters, major brand 
name cable converters & all other 
accessories not listed, no more 
delayed shipments. All products 6 
month warranty, 30 day money back. 
A & S Wholesale, 1-800-370-0801. 

BOARD R US, for all your cable needs or 
computer software, programming service 
available. 4 MHz resonators 3 pins as 
lo~ as 34¢. For info call 909-948-3736 or 
visit us at our web site 
http://members.aol.com/BoardRUs 

CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTIP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 

ATTENTION: YOU'VE tried the rest, 
now go whh the best. UNICORN 
ELECTRONICS where our valued 
customers ALWAYS come first. 
CABLE CONVERTERS AND 
ACCESSORIES. We will beat all com­
petitors prices GUARANTEED. All 
UNITS in STOCK FOR IMMEDIATE 
SHIPMENT. FREE batteries and coax 
cable. FREE bullet protection with 
every unit. purchased. FREE shipping 
with a $500 purchase or more. NO 
COD charges. ALL products come 
with a 1 year warranty and a 30 day 
money back guarantee. Please give 
us a call TOLL FREE 1-888-738-8181 
9am to 6:30pm EST. VISA, M/CARD, 
DISCOVER, COD. UNICORN 
Electronics does not advocate unau­
thorized use or theft of cable services. 

TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657-
4445. 

EXPERT CABLE box repairs. All makes 
and models. Call 877-581-8014. 

Tiny FBasic 
Computer 

' -· .. . . . - . - . ~ 
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(Shown 85% ActlJOI Size • 40 p;n DIP) 

The TICkit 62 module is like a Parallax 
Basic Stamp•ll, but has 4 times the 

program space installed (expandable 

to 64K). It also has 4 times the 
variable space (96 bytes), and uses a 
modern structured language similar 

to BASIC only more powerful.· 

- Only tool you need is a PC 
- Inexpensive $45/module, $16/IC 
- Development Kit only $45 
- Huge library of 1/0 function 
- Structured FBasic Language 
- Easy to learn and use 
- Powerful enough for large projects 

ASK ABOUT OUR STAMP COMPATIBLE 
PERIPHERAL COMPONENTS 

Versa Tech~ 
Electronics 

PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@csn.net 

Web: //www.csn.net/versatech 
I I 170 Flatiron Drive, Lafayette, CO 80026 

TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657~ 
4445. 

CABLE CONVERTERS. Original equip­
ment with remote. Like new, ready to go. 
Lowest prices guaranteed. Limited mod­
els.Tele-Pix Electronics, 412-833-0773. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

Techno Lab: PRocoN-1 
IEEE to Centronlcs Converter 

more products: TECHNO-LAB.com 

For IEEE sources: 
-Logic Analyzer 
-Spectrum Analyzer 
-Oscilloscope and more 
Print your measurement results 
on your PC Printer with never 
seen quality! Enjoy possibilities 
you have with your PC printer now 
also for your measurement print­
outs! Use up to 50 feet long cable 
or print on plastic sheets f 
See status messages about data 
transmission: DAV/NRFD/NDAC 
and STROSE/ACK/PE. 
Don't waste money on special 
IEEE high price printers ! 
No special cables needed, no 
installation- just plug and print ! 

only $99.00 

TECHNO LAB DIGITAL SYSTEMS 
1628 E Amar Rd Ste. L 
West Covina, CA 91792 
Phone: 626 964 1122 
Fax: 626 964 7962 

Write in 40 on Reader Service Card. 

ATTN: CABLE brokers, dealers & oper­
ators. We broker all types of cable-relat­
ed equipment, most brands of convert­
ers, filters, and remotes. All converters 
are field pulls in raw factory condition. We 
also sell parts such as ICs 16C54, 56 
and 57. Plain JAIN converters, new, 
starting at $39.95 10 lot. No ·decoder 
sale. For orders: 1-800-318-2795. 
Questions: 818-776-0692. 

CABLE BOX COVERS TOCOM 5503, 
good condition $3.75 ea. 20 lot min. 
Call 706-657-4445. 

Any waveform you want! 
• Synthesized Signal Generator 

Clean sinewaves DC-21.5 MHz with .001 % accuracy! 
.01 Hz steps. DC Offset. RS232 remote control. 

• Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 

• Function Generator 
Ramps, Triangles, Exponentials, Noise & more. 
0 to 2 MHz in 1 Hz steps. Continuous or Triggered. 

• Pulse Generator 
Digital waveforms with adjustable duty cycle 

Telulex Inc. model SG-100A DC to 21.5 MHz linear 
and log sweeps 

Int/Ext AM, SSB, 
Dualtone Gen. 

Int/Ext FM, PM, 
BPSK, Burst 

Ramps, Triangles, 
Exponentials 

New 
Features: 

ti' 21.5 MHz 
ti' .01 Hz steps 
ti' multi-unit 

phaselock 

Telulex Inc. 
rn~~~ 
Pulse Generator Noise Arbitrary Waveforms Unlimited Possibilities! 

2455 Old Middlefield Way S Tel (650) 938-0240 http://www.Telulex.com 
Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.com 
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Control High Security Access with a Unique 

TRANSPONDER KEY 

Master Key 
newrapped to cable 

Easy, Safe, Secure, 
Convenient, Br Cost Effedive + 

The ideal security solution for an infinite number of applications 
The proximity technology employed by our unique transponder How does it wed? 
kit permits the transfer of data between the keyfob and the The user receives a master key in a sealed container. 
transmitter/receiver when the key is within range, up to 70mm. The master key provides the user with the ability to 
The list of applications for which the kit may be used is literally program new keys ( and to erase lost or stolen keys). The 
endless. coding of new keys to the system is very easy - it is done 

• Security Authorization within a few seconds. The system "learns" the new key-
• Home or Office Security Entrance code automatically by using the master key, There is no 
• Gate Access Control need for programming or similar manual entry. Up to 20 
• Private Parking keys may be added. The transponder key fob contains no 
• Entrance to restricted areas moving parts or batteries - it is completely weatherproof 
• Restricted elevator call and waterproof. When the key is brought within range of 
, Alarm Systems the matching transmiuer I receiver, the system activates by 

1000+ units 12 each -' • the k · ff d · · 10,000+ units 9 each 1 Etc. peuormmg . pre-set tas - se~ttng o or eacltvatmg an 
- Plus sa - alarm, openmg a door, gate, callmg an elevator, etc. 

Includes simple schematic diagrams for connecting a pulse relay and 'on' switch 
to enable activation of-for example - an alarm system and door opener 

Sl'EORCATIONS: Ciraiitry housing: Blade 
plastic 4 1/8" x 2 1/8" xl •. Sensor: Extends 
19" from housing. size 2 1/8"x 5/8" x114". 
Detects key up to 2. 75 • through wood, glass, °" plastic. Keys: Comes with 2key5. 
Waterproof, crush resistant Power. t2VDC, 

TO ORDER • CALL OR FAX 
Tel. 914-352-5053 ° Fax 914-426-5374 

Standby mode 21Ma. Detection Mode 48Ma A.S. Electronics• P.O. Box 601 • Monse , NY 10952 914-352-5053 

Write In 41 on Reader Service Card. 

RF Data Modules 

• 11 I I 

•Small size: 17.78 x l l.43nun 
•CMOS/'ITL input 
•No adjustable coniponents 
•Low CurreDL 4mA typical 
•418MHz or 433.92MHz OOK 
•Simple 10 in1egra1e -si~ly 

add antenna, data and power 
•Range up to 250fi. 
•Wide supply range, 2-14Yde 
•SAW controlled - stability 
•Also available in DIL package 

•Compact size: 38.1 x 13. 7nun 
•On-board data recovery. CMOS 
•Low current. 2.4mA typical 
•2kHz data rate. CMOS/'ITL output 
• 5Vdc operation 
•On 418MHz or433.92MHz (4xx) 
•No adjustable components 
•Patented Laser Trimmed component 
•High stability 
•Sensitivity: -105dBm 
•Available also in 0.8mA version 

., 
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•Only 23 x 33 x I !nun 
•Up to 40k bps data rate 
• 19200 baud with ASCII 
•Up to 500ft. range 
•Sv operation 
•0.25mW into 50 
•418 or 433MHz fM 
•Fast I ms enable 
•Direct interface to 5Y CMOS 
•Auto TX/RX changeover 

AM-RTS ···-·····-·· $12.10 AM-HRR34xx •..•••.••••• $10.95 BIM-4xx-F .••••••••.•. $87.36 

•4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
•µController with user EEPROM 
•RS232 interface protected to ±15kY 
• Data packetizing performed by user 
•Auto TX/RX changeover 
•418 MHz and433MHz versions 
•Range up to 500ft. (0.25mW ver.) 
•0.25mW & IOmW versions 
•Reset switc!t and status LED's 
•7.5-15V de via DB9 connector, 20mA 

BIM-4xx-RS232 •••• $139.30 

,m~m ABACOM "8"1 TECH.NOLOGIES 
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•Up to 19,200 bps half duplex 
•3 wire RS232 interface 
•Range lip to 500ft 
•Transparent data packetizing 
Supports 8 or 9 bit protocols 

•Self test function . 
•Reset Switch & Staus LED's 
• 1/4 wave wire antenna on board 
•Available in a Simplex Tx/Rx 

70 x 65 x ISnun pair.(RTcomTX & RTcomRx) 
• 7 .5Y-15Y de OJ?Cration 

Transceiver.......... RTcom4xx.. .............. $247.90 
Transmitter.......... RTcomTx-4xx. ........... S 87.15 
Receiver.............. RTcomRx4xx. ........... $105.52 

Tel: (416)236-3858 
Fax: (416)236-8866 

www.abacom-tech.com 
abacomtech@compuserve.com 

z 
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CABLE CONVERTERS, DBS; remotes, 
schematics, etc., free flyer. Jake 419-
385-3100. 

. CABLE BOX repairs and upgrade. Most 
models, warranty lowest prices. Call 214-
695-5982. 

PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
BONUSES. TOLL FREE 1-888-588-
371'5. 

TOCOM UNMODIFIED 5503 CABLE 
CONVERTERS UNTOUCHED. $6 
EACH. 10 LOT MIN. CALL 706-657-
4445. ' 

DTV & DISH NETWORK INFORMA· 
TION (33 PAGES) only $15. Mainline 

. Electronic, Inc. Free cable information 
included. Playstation & Nintendo 64 
games at wholesale prices. Visa & 
MasterCard accepted. Call toll-free 1-
877-539-9896. -

TELEPHONE/FAX 

TELEPHONE CATALOG. 160 pages 
including office automation, voice mail, 
and all phone accessories. Send $10 to 
HES Electronics, POB 183, Brick, NJ 
08723. A 10% off certificate will be 
included! Visit www.heselectronics.com 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, . SYSTEM 25!75/85 and 
other AT&T phone systems. Please.call 
for a quote or fax us your equipment .list. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 

CELLULAR CLONING COLLECTION. 
1999 CELLULAR CLONING INFO 
BIBLE $22, 1999 CELLULAR 
CLONING SOFTWARE COLLECTION 
$33, 1999 CELLULAR SECRETS & 
PROGRAMMING MANUAL $11. ALL 3 
FOR $44, WOWll (SAVE $22). FOR 
EDUCATIONALJTECHNICIAN TEST· 
ING USE ONLY. 
(VISA/MC/AMEX/COD). OPEN 24 
HOURS! 352-429-5496. BRINKER 
ENGINEERING LABS, USA. 

COMPONENTS 

PHOTOMULTIPLIER TUBES, radioson­
des, electro-luminescent panels, elec­
tronic parts, test equipment. 
www.lonemtn.com 

RF TRANSISTORS, TUBES, 2SC2879, 
$01446, MRF455, MRF454, 3SC1969, 
2SC2166, 2SB754, TA7222A~ 
2SC1419, 2SC1947, 2SB688, 2SD880. 
MRF422, MRF448, MRF247, MRF317, 
SAV7, . SAV17, 3-SOOZG 4CX250B, 
572B, 3CX3000A7, 4CX400A silver mica 
caps, resistors, electrolytics, etc. 
Westgate 1-800-213-4563. 

AMAZING! 35¢ ALL TOGGLE SWITCH· 
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4" panel hole. 
SPOT or DPDT on-on, or on-off-on. Min­
imum 100pcs./package. Add $6 freight. 
Gateway Products Corporation, PO Box 
936397, Margate, FL 33093, 954-974-
6864, Fax: 954-974-6818, VISA/MC, no 
COD. 

RESISTOR SACRIFICE: 10,000 quar­
ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 megohms. 
FIFTY each of TWO HUNDRED different 
values. $45 (less than one-half cent 

·,each). Hyatt Surplus, 371 N. Johnson . 
Ave., El Cajon, CA 92020. Tel: 619-444-
2434 fax: 619-444-1987. 

NEW 1999 catalo!;J: Inductors, toroids, 
TC ceramic and Mica capacitors, semi­
conductors, wire and cable, hardware, 
more. Two stamps please. Johnson Shop 
Products, Box 2843, Cupertino, CA 
95015. 

FACTORY SALE! CNL100, CNP101: 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mm/F2.0, 0.08 LUX, 1.27" (W) x 1.27" 
(L) x 1/2"-1" (H). $49@ 5 pcs., $44@ 10 
pcs. Distributors welcome. Mateo, Inc., 1-
800-719-9605 Fax: 630-350-9546. E­
Mail: sales@mat-co.com Web site 
www.mat-co.com 

SEE OUR ad on 4-channel 2.4GHz wire­
less system in the admart section on 
page 81. Mateo, Inc. -

GOLD, SILVER, platinum content of over 
200,000 defense supply system items. 3 
CD set, $145. 334-889-4637. http://down 
town.ala.neV-myoung/feclcd.html 

CUT AND formed resistors, for one 
penny! Yes! One penny! Get all the 
details at www.CrowRiver.com 

M ICROCONTROLLE RS 

PIC MICROCONTROLLER PROGRAM· 
MER KIT. Super value at $19.95 + $4.95 
shipping. See our web site for the com­
plete range of PICs that can be pro- -
grammed, Includes PCB, parts and 
instructions. P16PRO shareware must 
be downloaded from the web. Amazon 
Electronics, tel 1-888-549-3749. Lots 
of other products. www.electro 
nics123.com 

MP-LC MICROCONTROLLERI Basic 
programmable EEPROM via RS232. 16 
user configurable 1/0. Supports 12C bus 
and 1 wire devices. Direct drive LCDs. 
Starting under $100. Developers kits 
available. Potts Technologies Company, 
831-662-2293 fax 831-662-1877 or 
www.pottstech.com 

68HC11, 80C552 and 8031 microcon­
troller boards. Uploader, assembler and 
compiler software included. See our 
products at: www.tecel.com 

ANTIQUE 
ELECTRONICS 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
({)40-763-3311/540-382-2935). 

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 mpnthly. Subscribe 
today. Six-month_ trial: $19.95. Yearly 
rates: $39.49 ($57.95 by 1st Class). 
Foreign: write. ARC, PO Box 802-G23A, 
Carlisle, MA 01741. Phone: 978-371-
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 

WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, pre­
amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 



RADIO TUBES and phono. needles. 
870-347-2281. 

CRYSTAL SETS. Parts, plans, books, 
kits. Largest source in the world. Catalog 
$2. MIDCO, PO Box 222288, Hollywood, 
FL 33022. 

ANTIQUE COMPUTERS: Buy/sell. E­
Mail: teamwithus@aol.com or 319-358-
5911 for complete listings and my wish 
list! 

AVIATION ELECTRONICS 

BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 
IFR, Litton LTN series INUs. 941-625-
3222 P, 941-625-0494 F, E-Mail: avio 
nics@afcon.net 

PUBLICATIONS 

UNDERGROUND, HACKING, SNEAKY 
1999 BRINKER MASTER CATALOG! 
1,200+ PRODUCTS FOUND NO­
WHERE ELSEI 95% OF PRODUCTS 
ARE $3!1 CATALOG (30+PAGES) $10 
(FIRST 500 CALLERS: FREE $25 GIFT 
CERTIFICATEll) OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER­
ING LABS, USA. 

COMPUTER TELEPHONY. You've 
heard the term, now learn the details by 
ordering our 35 page publication packed 
with facts. Only $9.95! Harmony 
Products, PO Box 91, Netcong, NJ 
07857. 

WEBBOOKS OFFERS discount prices 
on technical/engineering books plus free 
assistance to authors. Please visit us at 
http://webbooks.net 

NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath­
er, alternate news, satellite radio, equip­
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pages. $24 Fast delivery Priority Mail. 
MC or Visa. Call Universal Electronics 1-
800-241-8171. 
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ROBOTICS 

ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 

ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal con­
struction. Easy to assemble and very 
expandable. $235. http://www.robot 
ics.com/arobot 

H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A pea~ 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 

68HC11, 80C552 and 8031 microcon­
troller boards. Uploader, assembler and 
compiler software included. See our 
products at: www.tecel.com 

GET STARTED in robotics with an 
ARBE-ONE kit (the "Model T" of mobile 
bases), a TCOMP tiny computer 
(68HC11 controller on a board optimized 
for robotics) . On-line ordering: 
http://www.BecTec.com 

100 WATT PA AMP 
GROMMES-PRECISION ST100E AUDIO AMPUAER, solid 
state 100 watt public address amp; response 35 to 20000 
Hz 4 ohm output, 0.3% distortion. Volume controls for 

MIC-1 & -2, AUX Input, MUSIC and MASTER plus BASS and TREBLE controls. Also 
slide switches: Loudness and Lo Filter plus Peak Power/Over-load indicator. Back 
page, two Lo or Hi Z mic select, uses discrete transistors, and two XLR 3-pin male mic 
connections, with instructions and schematic. 4.3x15x12.8, 25 lbs sh. NEW, $199.50 

1950's CAR TESTER 
HEYER MODEL 337 TACH I VOLTMETER with 4.5" chrome-rimmed meter. 
ranges 0-1000 & 0-5000 RPM and +/: 0-18 voe, Amplifier button plus socket 
for timing light. With tubes OA2 & 2021; 6 or 12 voe use. Nice addition to a 
car collector's display! 13x5x5, 9 lbs sh. UNUSED, not tested, $24.95 

-

1 to 1400 MHz Sweeper 
WAVETEK 2001A SWEEP GENERATOR, covers 1 to 1400 MHz 
sweep and CW in bands 1·500, 450-950, and 9S0-1400 MHz. 
Sweep width 50 KHz to 500 MHz. Sweep time: 100 to 0.01 Sin 
4 decade steps. Markers at 0.2, 1.5 and 20 MHz harmonics and 
single frequencies 63 MHz, +/-0.35 and +/-0.9 MHz. Marker 

width 15-400 KHz in 4 steps. RF output continuously adjusta-ble +9 to -81 dBm into 50 
ohms. Requires 115/230 VAC 5o-&O Hz; 5.3x 11x14.2, 25 lbs sh. USED-reparable 
w/book, $395.00 

30 FT ANTENNA MAST · 
AB-1244/GRC MAST KIT, twelve aluminum alloy on steel sec-­
tions form sturdy, yet lightweight 30 foot 1.7 .. dia mast. Kit ~.~-­
in-eludes five each lower and upper sections, one ea lower ~- t~ ,...-
and upper adapter sections, gin pole swivel base, four ea 36 • ' • 
and 42 ft guy ropes, four guy stakes, two guy rings plus a 2.5 pound sledge hammer. 
Part of OE-254/GRC antenna set; 30 lbs. NEW, $139.50 

Prices F.0.8. Lima, Ohio. VISA, MASTERCARD accepted. 
Allow for shippin!J charges. Write for latest Catalog. 

Address Dept. NV + Phone 419/227-6573 + FAX 4191227-1313 
E-mail: fairadio@wcoil.com Home Page: http://www2.wcoil.com/ -fairadio 

FAIR RADIO SALES CO. 
1016 E. Eureka + Box 1105 + Lima, Ohio 45802 

Write In 43 on Reader Service Card. 

ffi\O@ill® ~ID@® ~~ Panasoni<J -ciolor camera Sale 

MB-650PA -$139.95 MB-650UA ·$129.95 MB·750U ·$119.95 
2.Bmm Pinhole Lens. 4.3mm Micro. Lens 2.Bmm Pinhole Lens. 4.3mm Micro. Lens 

!'1:.ti~-~~ :~~:!,s ~ ~ !'11~i1~05~~ries ~ ~ 
• 1.18" sq. • 420 TV Line 
• 380 TV Line 

~ 14 :::. l>I 14."t.:..l>I 14 ~ l>I 

The Best, Smallest, Micro Cameras on the Marlcet Today/ 
Call and Compare! We Match or Beat All Prices! 

GFT-1001 $189.95 
Gives any camera the 
ability to be Wireless. 

1·800·752·3571 Visit Polaris Ind. Web Site at: 
http //www polansusa.com 

Our Smallest 
Video ·camera 

PinHole Camera: 

CMOS Camera 
CM-550u -$69.95 

CM-550p -$69.95 ...._ _ _.......___--'--" 

Micro Color MB-45cB: $99.95 
•Wide Voltage Range, 5-14 Volts! 
• Small Footprint! 
• Self contained ultra small package 
design for various applications. 

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

Specifications: MB-45cB Color Camera 
Pick-up device ..... ... .. 1/4" Interline transfer 
Effective Pixels ......... 512 (H) x 496 (V) 
Scanning System . . ..... 2:1 Interlace 

525 lines - 60 fields 
Frame per second .. . . .. . 30 frames 
Synchronization . ....... Internal 
Video output. . .. ... . .. . VBS. 1vpp 75 Ohms 
.Horizontal Res. . . . ..... More than 330 lines 
AGC .. . ............. On fixed 
White Balance . . .. . .... ATW fixed 
Operating Temperature .. 32°F to 104°F 
Ambient cxmditions . ..... Indoors 
Lens: ............ F2_.8 Hor. Angle 45° - Ver. Angle 34° 

These cameras are supplied with a PCM-1 
Video/Power cable. The BNC connection is for 
standard video connection to a 
Monitor or VCR. 

Polaris Industries 470 Armour Drive NE• Atlanta GA 30324 •Tech Info: 404-872-0722 •FAX 404-872-1038 ~'!J:,~,~v;J:!,bi1¥t,;i:;;,1='tf.1Zifr;':,:1:~"i~~lu~':i"2~hprice 
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INdv.sTRoloGic™ 
Fast, friendly project developmentl 

SBC-1 80C51 
Single Board 
Computer 

$179 

Menu based monitor and BASIC 
in ROM. 50 1/0, AID, RTC, serial, 
1/0 rack interface, up&download 
to EEPROM. Includes software. 

SMD-12 Stored 
Message Display 

$179 

Display & enter messages with 
switch closure or serial port. 12 
messages of up 32 characters. 
6"W x 3"H x 6"D Steel case. 

• 

510-1000 RS-232 
Data Acquisition 
Interface Board 

$179 . 

8 TIL in, 8 TIL out, dual 12 bit 
AID & D/A channels. counter in, 
frequency out, WINDOWS/DOS 
software, cable, case & supply. 
4.25" x 6.5" x 1.5" high. 12 oz.· 

lndustrologic, Inc. 
3201 Highgate Lane 

St Charles, MO 63301 

(314) 707- 8818 
9AM-5PM Central 

Full technical info on the Web! 

WNYl.indus~rologic.com 

Write In 44 on Reader· Service Card. 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project. 
All programming 
and hardware details 

- explained. Complete schematics. 
Learn to program the LCD, keypad 
digital, analog, and serial 1/0. for 
your applications. 

I , 

• 32K Byte ROM, 32K Byte RAM· 2 by 16 Liquid 
Crystal Display · 4 by 5 Keypad • Digital, Analog, 
and Serial 1/0 · Interrupts,tirners, 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 
detai ls(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 
IMMft!¥1¥M¥ift.tfllfMM 

AES 575 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA 

Subscribe 
today!! 

ROBOTS, ROBOT kits, 68HC11 micro­
controllers, tutorials, software, spy cam­
eras. Different level kits. http://www. 
mrrobot.com 804-272-5752, 1-888-Mr­
Robot. 

MICROPROCESSOR CONTROLLED 
RS-232 to RS-485 converter 2 and 4 
wire models all baud rates, all word 
structures. Easy to adjust using rotary 
switches. Also available RS-232 to fiber 
and RS-485 1/0 modules. Visit web site: 
pages.infinit.net/cec CEC, Inc., 514-830-
7215. -

www.futurerobots.com ROBOTS are 
coming soon to our homes. Most of the 
technology is now here, as well as the 
need. Read technical papers and con­
struction articles for active security sys­
tems. 

PLANS - KITS -
SCHEMATICS 

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 

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 

ELECTRIC POWER METER STOPPER 
MAKES METER' RUN SLOWER, STOP, 
OR EVEN REVERSE! COMPLETE 
PLANS $15, SOLD FOR EDUCATION-
AL PURPOSES ONLY. 
(VISA/MC/AMEX/COD) OPEN 24 
HOURS! 352-429-5496 BRINKER 
ENGINEERING LABS, USA. I YOU I 

WIN! and be automatically entered each month 
in our Prize Drawing (see ad on Paee BSJ. 
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200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund­
able) for catalog & dealer info. MATCO­
A5, PO Box 509, ROSEVILLE, Ml 
48066-0509. 

SOLDERLESS BREADBOARD SB-
147: 3260 tie points, 4 binding posts. 
$29.95 plus $2.60 (2% of subtotal plus 
$2) UPS ground delivery. Call 972-242-
8087 for 1 O+ prices. Mail check to: CTI, 
1301 West Beltline #105, Carrollton, TX 
75006. 

HOVERBOARDS, JETPACKS, LIGHT­
SABERS. Plans, schematics, and kits for 
over 100 incredible devices. $3 for cata­
log. Future Horizons, PO Box 125, 
Marquette, Ml 49855. www.futurehor 
izons.net 

· ' PCB ltilli11g 
""'V 

CIRCUIT BOARDS. Low-cost, precision­
made PC boards from your CAD pro­
gram files (no photoplots required) . 
Single and double-sided with contour 
routing. Ideal for RF/analog/digital proto­
types. Full details at http://www.pc . 
bmilling.com E-Mail: feed 
back@pcbmilling.com FAX: 703-818-
0071. 

. 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. 

iii" . • 

TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 
catalog! WPC, 805-339-0702. 
www.west.net/-wpc 

FOR SALE: manufacture schematic dia­
gram cover, color TV camcorder and 
VCR: Contact Asa Davis 606 253-4016. 

VOICE CHANGER: PCB with all board 
mounted components plus speaker. 
(Watch for our N& V article.) New price 
$9.95 postpaid in US. MicroMethods, PO 
Box 909, Warrenton, OR 97146. 503-
861-1765 jdennon@seasurf.com 

NEED LARGE, precision wound coils for 
vehicle detectors, alarms, loop antennas, 
proximity detectors, metal locators, direc­
tion finders, security gates or other pro­
jects? We also sell tubes and AM radio 
signal boosters which improve reception. 
Send $2 for details (refundable with pur­
chase). Fala Electronics-V, POB 1376, 
Milwaukee, WI 53201 . 

AWESOME KITS: voice changers, levi­
tators, lasers, solor robots, and morel 
Catalog $1. LNSTechnologies, PO Box 
67243, Scotts Valley, CA 95067. 
www.ncal.verio.com/-Lnstech 



ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP l@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 
HP 51<;()1 \ IUOMJIZ DIGIT17.ING SCOPE SI30000 
HP ~201D 300~1Hl. lllGITIZING SCOPE $1000 00 
llP 54201A 300MHZ DIGITIZING SC'OPE SIOOO 00 
HP 54200A 501\-fHZ !'CO~l:'W AVEFORM ANAL YZF.R $700 00 
HP 3312A 11MHZ FUNCrION GENERATOR S2'0.00 
HP 53-0A lOO~IHZ U.Tl COUNTER S 100 00 
HP 358tiC' LEVEL METER $-50 00 
HP 43oA POWER MF.fER W/O SENSOR&CABLE $500.00 
HP 835013 SWEEP OSCILLATOR M.\INFRAME 52000 00 
HP 343;;\:150IGIT SYSTHI \ 'OLT METER $250 00 
liP 31'5A DIGITAL ~ILL Tl METER S250 00 
HP 3450A DIGITAL MULTI'-'IETER $40000 
HP 33.W:' S\'NTHESIZE!U.EVEl GE'iERATOR $800 <JO 
HP 3325A SYNTHF.>IZER FVNCl ION GENERATOR $1000 00 
HP 5335A 200~IHZ COLJJ>.TER $000 1)() 
HP 816,A PROGRA~iMABLE SIGNAL SOURC'F. $1100 00 
HP 8'-'RB 181 IOOK-1500MHZ SPEC'IRUM ANALYZER $100000 
llP 8559B/183 IOMl!Z.21GHZ SPECTRUM ANALYZER SY.100.00 
HP ITIOA IOOMHZOSC'ILLOSCOPF. $~50.00 
l IP 6034!\ 6J\'DC-l OA POWER SUPPL 'I $750.00 
HP o269B 40VOC-50A POWER SUPPLY SBIJO 00 
HP65.'3A 40V!X'-125A. POWER SUPPLY OPT.JOI $1200.00 
HP 6632> ~Di.'·'A POWER SUPPLY $500.00 
HP o643A 45\'DC--l 3A POWER SUPPLY OPT.J03 S7:i0 00 

llP 4935.\ TRANS IMPAIR~IENTTEST SIT $90000 
HP 500oA SIGNi11JRE AN.\l.Y7ER $15000 
HP 8ooO:B IMHZ-13-00MHZ RF PLUG $400.00 
EIP 575 MICROWAVE COUNTER $1500.00 
~LUKE 95 50MHZ SCOPEMETER S5'il.OO 
LECROY 7200 400MHZO-SC'OPE $100000 
TEK 475 200MHZ0-S('0PE $50000 
TEK465 IOOMHZO-SCOPE $400.00 
TEK ~'JoP I KHZ·l.8GllZ SPl:C.ANAL YZER $3500.00 
TEK 1240 LOGIC ANAL Y l~R $150 00 
TFK TDS320 IOOMHZ Dll>lTAL O·SCOPE $1100 00 
TEK l 140IA 500MHZ PROG.0-SCOPE FRAME $750.00 
TEK 785~ ~OO~IHZ OSCILLOSCOPE FRAME $500.00 
TEK 7904 400MHZ OSCILLOSCOPE FRAME $250.00 
TEK 7A26 200MHZ VERTICAL PLUG $75.00 
TEK 7A24 JOO~!HZ VERTICAL PLUG $150.00 
TEK 7880 400~HZ TI~IE BASE $75.00 
TEK 7B92A 500MHZ DUAi. TIME BASE $125.00 
TEK 7Sl2 SAMPLING PLUG $250.00 
TEK ; Ll •l IOKllZ-1.8GHZSPEC. ANALYZER $1000.00 
TEK AM5D3 CURRENT PROBE AMPLIFER $250.00 
WAVETEK 145 20MHZ PULSE/FUNC'llON GEN. $400 00 
WAVETEK 182A 4MHZ FUNCTION GEN. $150.00 
WA \'fl EK 955 7.5-12.4GHZ MICROSOURCE 

0

Sl 100.00 
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HEATHKIT COMPANY is selling photo­
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 

WIRELESS DOORBELLS! Battery­
operated transmitter and receiver. 200ft 
range. Plans for interfacing to external 
electronics. Experiment with RF. Add 
remote control to projects. $26.95 + $3 
S&H. Volume discount. Pine Valley 
Technologies, Inc., W4117 Pine Valley 
Rd., Belleville, WI 53508. 608-424-3836. 

EXOTIC PATENT list, free energy, Tesla, 
anti-gravity, high mileage carbs. Free 
information. Conti, Box 1014V, Carmel, 
NY 10512. 

MANUALS - SCHEMAT­
ICS WANTED 

MANUALS: TEST equipment manuals 
bought and sold. See our list on the web: 
www.usimperio.com Call 410-685-1991 
with your inquiries or for-sale list or fax to 
410-685-7701. CONSOLIDATED SUR­
PLUS. 

WANTED: INSTRUCTIONS manuals, 
computer AST Bravo LC 4/50D, comput­
er Wang PC 240-3. Derabertis, 18 
Cammann Road, Coram, NY 11727. 

WANTED: MANUAL and/or schematic 
for Daven type 170 electronic voltmeter. 
This reads AC volts logarithmically and 
decibels. Photocopy ok. Cecil Grace, Box 
5127, Asheville, NC 28813. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
. com/ B.G. Micro, PO Box 280298, 
Dallas, TX 75228. Order line 1-800-276-
2206. 

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. 

HIGH QUALITY TOOLS AND STAIN­
LESS STEEL HARDWARE. European 
and American screwdrivers, nut­
drivers, pliers, hex-keys, balldrivers, 
and morel 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@csi.com 

ANAHEIM WIRE PRODUCTS. DIS­
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-Spec 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors. Wire cut 
& strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 
INTERNET: http://www.anaheimwire 
.com OR E-Mail: info@anaheimwire.com 

NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and high voltage components and equip­
ment. Guaranteed quality at reasonable 
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 . 

NEW ITEMS: Telephone-coupling trans­
formers for interconnecting data/voice 
modem terminals to telephone lines 
meet FCC. Part 68 modular plugs, mod­
ular jacks, shielded modular plugs and 
jacks. SMT jacks with Sof-Lok post, 
Harmonica jacks, cable ready jacks, 
compu shield plugs, compu shield jacks, 
die sets and modular plugs. New prod­
ucts and cable assemblies. Power appli­
cation tooling and cable tester: Send for 
schematic and connection diagrams, 
phone and fax mach. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711-8802. 

"FIX ANY PC ... quick!" With the new 
ICDPOST diagnostic card, fully plug 'n 
play flash technology. Hoeft-Designs, 
POB 50054, Reno, NV 89513. 775-
334-6935. www.greatbasin.com/-4 
mtech/post 

Digital Storage 

Oscilloscopes 
From $189? 

ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 

logger, & DVM. Units DC to 25MHz 

lrirlii_TriJ~_~;Jui1j~iil~l 
R~A~:~ 

Captured 
Waveforms 
Pico Tech 
ADC-200 in II .... ~-Sp-~-~-;;"-m-;;;;n 

ATC proudly announces the addition of Pico 

Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data loggfug and virtual instrument modules. • C!El ·-.......... -. .. 
0-Scope Ip (ST SOKHz) .............. $189 

800-980-9806 0-Scope II (OT SOOKHz) ............. $349 

ADC-100(OT12blt SOKHz) ........ $449 
Allison Technology Corporation 

ADC-200/20 (OT 10MHz) ..... CALL 
ADC-200/50 (OT 25MHz) .... . 
Loggcn 1-22 oh. (8·16 bit) from $99 

Shlpplnc UPS S7.50 &rnd, $11..50 (l lilay) 

2006 Finney Valley Rd., Rosenburg, TX 77471 

Fax: 281-239-8006 Technical: 281-239-8500 

E-Mail: atc@accesscomm.net 

http://www.atcweb.com 

@ill:.J§l;lCIRCUITS 
America's #1 Microvideo Source 

OVER 120 NEW VIDEO PRODUCTS! 

1. World's Smallest Video Camera* ... ..... 11ux, .3oz. $59.115 

2 .• Pinhole Video Camera ..... 410 lines, o.5 lux, Sharp chip $.19.115. 

3. Color Video Camera ...... 350 lints, 2 lux, Remote bead $89.85 

4. Live Aerial Video R/C Videotape ...... Howto&mora $24.115 

5. Wireless Covert Tape Cam ....... 300' range, FCC OK ~ 

6. Super Tiny Color· Pinhole .... 350 lines.. less than 1" sq. $89.85 

7. Micro Video Transmitter ........ 1000• range, ATV band $159.115 

8. Complete Wireless ATV Video Set .. a Miles Ranae $41!1.115 

9. Wo~d's Smallest Wireless Video Cam ....... , .. 1111111 C111 

.10. Video Goggles .. ..... ..... Pual bi-res ~&ts, 30 capable $59!U15 

Buy your microvideo equipment where NASA, The Air 
Force, JPL, Lawrence Livermore Labs and the FBI does. 

Call us today. 
For the best in high performance microvideo equipment, call the experts at Supercircuits. We've grown to 
be America's microvideo leader by consistently offering the best equipment at the lowest 
prices, with unbeatable service ... compare our plug 'n play ease of use, warranties 

•and return policies. Of course, Supercircuits microvideo is used by some of 
the biggest names in science, industry and national defense, But with prices 
starting at under $40 for tiny high resolution video cameras, it is technol­
ogy that is as affordable as it is amazing. Call us today, and get our free ' 
72 page Microvideo Caralog, loaded with photos, specs and more. 

1-800-335-9777 ext NV 
Or fax us at 5 1 2 - 280-0444 

One Supercircuite Plaza Leander. TX 78641 

\N\N\N.su percircu its.com 
•superclrcults PC-21XP and PC-51XS are listed as world's smallest pinhole and spy video cameras 
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FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. 
Bill 1-800-879-9657. 

RESISTOR SACRIFICE: 10,000 quar­
ter-watt metal and carbon film. One, two, 
and five %. 1 ohm to 22 megohms. 
FIFTY each of TWO HUNDRED different 
values. $45 (less than one-half cent 
each). Hyatt Surplus, 371 N. Johnson 
Ave., El Cajon, CA 92020. Tel: 619-444-
2434 fax: 619-444-1987. 

POWER SUPPLIES, dual regulated, + 
-12 to 15VDC out, 105-132VAC in. 3-
3/16 x 3-516 x 5", 31b. Lambda: LXD-3-
152-R. New $20. lthanji Ideas, 615-244-
4444. 

MISCELLANEOUS 
ELECTRONICS WANTED 

WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 

·Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 

WANT USED or surplus DC motor con­
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
Seattle, WA 98118. Voice/Fax 206-723-
8487. 

RADAR/MICROWAVE equip: Aviation, 
marine, fire control. like TPS 21 , APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 

WANTED: 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. 

WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, pre­
amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 

Tired of Expensive Inkjet Cartridges ? 

Save 90% on Inkjet Inks ! 
Printer #of Refills Cost I Refill Kit Price 

Black I Color Black I Color Black I Color 
HP 500 Series, 400, Officeiet 300, 350, Fax 7 14 4.71 2.85 32.95 39.95 
HP 600 Series, Officeiet 500, 570, 600 7 14 4.71 3.21 32.95 44.95 
HP 800 Series, lOOOC 1150C, Copier 120, 210 6 10 6.67 4.00 39.95 39.95 
HP 720C, 722C, 890C, 1120C 6 10 6.67 4.50 · 39.95 44.95 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 2.15 2.00 29.95 39.95 
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 60 60 0.50 0.67 29.95 39.95 

Apple Style Writer 2400, 2500 

Cooon BX:-600, 610, 620 Aoole SWriter Pro 20 13 1.50 3.07 29.95 39.95 
Epson Stylus Color, Color Pro, Pro XL 12 12 2.50 3.33 29.95 39.95 
Epson Stylus Color II, lls 15 . 15 2.00 2.66 29.95 39.95 
Eoson Stylus Color 500, 200 20 17 1.50 2.35 29.95 39.95 
Eoson Stylus Color 400, 600, 800, 850, Photo 20 l 7 1.50 2.65 29.95 44.95 
Lexmark JP 1000 1020, 1100, ExecJet II lie, Medley 4C 10 l 7 3.00 2.35 29:95 39.95 
Lexmark JetPrinter 5700, 5000, 7000, 7200 10 1 7 4.00 2.35 39.95 39.95 
Xerox Home Center .450C, XJ6C Inkjet 22 12 1.36 3.33 29.95 39.95 

SA VE 30 • 50% on New Compatible Cartridges! 

Printer 

Canon BX:-4000 Series C2500 C3000, C3500 C5000 

Canon BX:-70 BX:-80 

Epson Stylus Color 400, 600, 800, 850,1520, Photo 

• BULlt Inks, RellD AeeeHorles 
• Glossy card stock 8 .Coated Paper 
• School 8 Government PO'• Welcome 
• Z • 3 Day Shipping 

BLACK COLOR 
.CARTRIDGE CARTRIDGE 

14.00 19.00 
$14.00 $19.00 

Quality Inks for: 
BP • Epson • Lexmark 
Canon • Apple • DEC 

Call or see us online! 
Monday - Friday 

7:30 - 4:30 PST 10:30 - 7:30 EST 

www.inkietsw.com 1 ·800·447·3469 
(602) 668-7334 Fax (602) 668-0959 
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WANTED: CIRCUIT design for Stun Gun 
400,000 volts. Reward $100. Fax 302-
762-5039. 

WANTED: AVIONICS test equipment, 
IFR, 600A, 401 L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs LTN 
series, rate and tilt tables, air data test 
sets, 941 -625-3222 P, 941-625-0494 F, 
E-Mail: avionics@afcon.net 

DEC EQUIPMENT WANTEDlll We are 
b\,lying 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. 

WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL COM­
PONENTS; ICs, MEMORY, TRANSIS­
TORS, DIODES, CAPS, RELAYS, ETC. 
CALL LA PALMA SEMICONDUCTOR, 
714-523-8892 FAX 714-523-8898. 

HIGHEST PRICES PAID: I will pay the 
following prices for Western Electric 
tubes: 211A/D/E new $300, used $175; 
212A/D/E new $750, used $275; 274A/B 
(engraved base) new $250, used $200; 
300B (engraved base) used $550; 422A 
new $50, used $25; 437 A new $50, used 
$25; and many more. Also buying 
Western Electric, and other audio tube 
and equipment literature. Call or send us 
your list. Toll free tel/fax: 1-888-715-8823. 
Don Singerhouse/Singerhouse Sound, 
LLC, PO Box 321 , New Richmond, WI 
54017. E-Mail: singtube@frontiernet.net 

WANTED: GENRAD 1633A inductance 
bridge, 1608A amplifier oscillator, 1265A 
power supply, and 1633-P1 range exten­
sion. 610-932-4019. 

WANTED: 8749H microcontroller ICs. 
Must be reprogrammable. Also HP 
1630D operator manual, Tektronix T922 
service manual. 561-388-3991, fix 
circ@win.bright.net 

I 

' 

BBS & ONLINE SERVICES 

EDUCATION 

BUSINESS 
OPPORTU N Ill ES 

..r .. ;·~-·c:, ·· --~ 
~- . ·' .. ,' '•\ 

~ i1 ·--x;J,~ 
. l , ~ 

COUNTER-SURVEILLANCE::$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi­
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 

COMPUTER TECHNICIANS needed for 
Year 2000 compatibility testing in your 
community. Excellent hourly rate. 
Software supplied. 319-338-7313, 
Teamwithus@aol.com 



REPAIRS - SERVICES 

ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, . 
and RF expertise: Microcontroller 
designs for HC05xx, HC11 xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In­
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537-0366. Toll Free 1-
888-849-6792 E-Mail: steve@hickseng 
ineering.com website: www.hickseng 
ineering.com 

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://pinball 
machine.com 

(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. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-. 
0500. 

PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 

CABLE CONVERTER REPAIR: Quality 
repair service for all name brands. If 
you're tired of the runaround you're get­
ting from the company you purchased it 
from, or they're out of business; Give us 
a call for fast and courteous service, 
Have model and problem ready. Sorry no 
box, chip, or IL repairs. Highview 
Engineering 815-245-3735 or E-Mail: 
HIGHENG1 @AOL.COM ask for George. 

WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547-

·wELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 

PRINTED CIRCUIT design by profes­
sional with 30+ years: conventional, mul­
tilayer, downhole, fine line. Prototype and 
production fabrication. Reverse engineer 
existing 2-layer board. 
www.circuit-applied-tech.com call toll 
free 877-236-3223. 

PCB SERVICES: Graphic design from 
schematic, thru hole and SMT. In-house 
prototype fabrication, assembly, turn key 
or kit. Small quantity specialist. In busi­
ness 16 years. Midland Technologies, 
34374 E. .Frontage Rd., Bozeman, MT 
59715. 1-800-726-8871 . 

. 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 inore! Send $3.00 

Call 407-725-1000 

USICORP 
P.O. Box N2052 Melbourne.FL 32902 

COD'S OK 

Write In 50 on Reader Service Cerd. 

~INTED CIRCUIT BOARD:i) 
DELMRY ON TIME WffH QUtllTY 

• Prototype~ ptodtdion 

:=ailie~ 
•SMOBC 
• LPI mask 
·=ldeorSMT 

:~;f= ::r• 
·~-SKY ELECTRONICS, INC. 

10235 PACIFIC AVE. , FRANKLIN PARK, IL 60131 
PHONE: (847) 671-0786 •FAX: (847) 671-0791 

~. MODEM• (IU7) 671-0m •E-MAIL: SKUL@,-_ ~ L WEB: http://www.hotyellow98.com/thesky 

Write In 49 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

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

I
~.···· 
~... .....__ ___ _ r . .. ~ eJ· •.. · .... ~ .... ~.ii· ··.•, .k . 

. ., ... ~ 
/:-: .J -~ W«• 
.... •· ' i!llif~, 

p.la:tt - Case - Cordura Exterior. Two exterior ~kets 
& one literature pocket. 660ZT Case, complete with 
tools •.. $223.00 · 
660ZT Case Only ... $59.45 
Optional Sperry meter #DM6510 as shown .•. $65.00 

, 
\ J 

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

j. 

01Jti\"ISOR - Superior 
magnification, Optical Glass 
Prismatic lenses (not plastic). 
Select any one of (6) magnifica­
tions ... $24.00 

GoldStar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div,.high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements •.• $372.00 

Electra Taal, Inc. 
9103 Gillman, Livonia, Ml 48150 {•B•l 

Customer Service: (734) 422-1221 . . . 
ORDERS ONLY: 1 (800) 772-3455 

FAX: (734) 422-3432 
"Tools American Made." 

tllllllg!I 
Wenowh 
advertise 

p 

9t links to ~II our ... "i~ lay 
· ~ites so ,,you can . 1· , '" he 
, ... vou need 'las'I. 
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Continued from page 38 

gram modules" [or something simi­
lar). 

If Explorer does not give a BOOD, 
restore your StartUp programs back 
to the ''StartUp" .. folder one at a time; 
rebooting after each program is 
"restored," until Explorer gives the 
SOOD. Note: The last program you 
restored in the ''StartUp" folder -
that's the one causing the problem. It 
might be com.Jpted [reinstall it) or it 
needs an update [go to the web site 

I KouDlgltal 
STEREO HEADSET 

Koss MAC-5 
Made for 
the Ford 
Motor 
Company 
for use in 
Windstar and 
Aerostar Vans. These 
lightweight, adjustable 

I 

headsets have great sound quality with great 
bass response for home or studio use. Supra­
Aural foam ear cushions for hear-through 
sound and comfort. The 8' rubberized cords 
are terminated. Frequency response: 20-
20,000 HZ. 1/4" stereo phone plug. 

s12~h CAT# HP-7 

1
3000 MCD ULTRA-BRIGHT I 

_ RED LED _ 
Evertight # 383URC-2/TR1-C(R) 
Red, "Ultra-brighr T 1 314 LEDs 
now at our lowest price ever. 
Due to a special purchase of 
"tape-and-reel" parts we are 
able to offer these LEDs at an 
incredibly low price when pur­
chased on the reel. These 
are 5 mm diameter water-clear LEDs that 
light bright red at 20 ma·....------
CAT# LE0-50 100 for $35.00 

2 $1 00 1000 for $250.00 
for - (25¢ each) 

I S-VHS T~pe (Used) I 
Super VHS tape users! 
Save a bundle on 
name-brand S-VHS, 
T-120 tapes. These 
tapes were used for a 
brief period, then bulk 

erased. The record­
protect tabs have been broken 

out, so you will have to cover the 
notch with a piece of tape, but they work 

great and cost a fraction 
of the •new· price. s300 
CAT #S-VHS each 

I 10 for $28.00 • 100 for $250.00 I 

of the program author/distributor). 
If, ·after these tests, you still get a 

SOOD with Explorer, you will have to 
re-install "the whole smack" of 
Windows software. If that doesn't 
solve the problem, your motherboard 
or expansion card[s) may be at fault. 
Either a loose IC or a ''thermal" prob­
lem [i.e., dust accumulation, bad 
power supply fan) may be at fault. 

NOTE: THE FOLLOWING OPERA­
TIONS REQUIRE YOU TO OPEN UP 

THE COMPUTER! TAKE APPROPRI­
ATE PRECAUTIONS AGAINST ELEC­
TRICAL SHOCK [tum power off!) AND 
ELECTROSTATIC DISCHARGE DAM­
AGE [ESD) TO THE COMPUTER ELEC­
TRONICS. ~ HOLDING THE BARE 
CHASSIS WITH ONE HAND WILL 
PROTECT THE ELECTRONIC COMPO­
NENTS FROM ESD! 

With the computer open and 
. plugged-in but turned-off, carefully 

press down on each and every sock-

QUALITY 
PARTS 

FAST 
SHIPPING 

Timer circuit board will 
operate 120 or 240 Vac 
devices. Originally 
designed to run a 
vibrating motor ln a 
massage chair, the circuit 
automatically shuts-off a 
motor, lamp or other device after approximately 
30 minutes. Shut-off time can be varied by 
replacing one of the resistors on the board 
with a pot or resistor of different value. Hook-up 
instructions included with the board explain 
how to make this modification. 1.9" x 2.5". 

CAT# TMR-5 $350 
each 

10 CD Storage Boole 

Small padded, refillable 
binder contains plastic 
sleeves for protection and 
storage of 10 CDs. Great 
for music or computer 
software. Inside cover 
has an index page for 
referencing contents. 
Velcro flap keeps binder closed in 
transit. Ideal for car or home. 6.5" x 5.8" x 1.2". 

CAT# CDB-1425 $425 
each 

10 for $37 .50 100 for $300.00 

INCREDIBLY CHEAP!/ 
Switching Power SUpply 

Voltek Corp# SPEC7188B 
Input: 100 - 240 Vac ~ • .,._;:;· 
Outpu1s: + 5 Vdc @ 3.70 A, ,.,.:;,..':?I~-':· 
+ 12 Vdc @ 0.60 A, ,.._,;£,.-:S:.' 
-5 Vdc @ 0.05 A, 
+5 Vdc Trickle 
@ 0.1 A 
Metal encased 
switching sup­
ply. Standard 
three-prong IEC socket power input. 7 conduc­
tor, Molex-type connector ou1put. 9" x 2. 1 • x 
1.36". UL recognized. Removed from new 

equipment. aso 
CAT # PS-27 $ each 

Optrex # DMC 20434-CEM 
(PWB 20434-CEM) ~ ..... ... .... . 
5 x 8 dot format. 
3• x 1" viewing area. -

· 3.88" x 2.38" module. 
Removed from new • 
equipment. May have felt padding on metal 
bezel. 14 pin single row header is pre-attached. 
Spec/hook-up sheet included. 

CAT# LCD-46 $700 . 
I "'10 for $60.00 I each 

I 3 BUTTON S.lal MOUSE I 
Windows compatible 
three button serial mouse. 
Includes 3.5" floppy 
disk with drivers. .....<~';4' 

s3~?ch 
CAT#MSE-3 

I 1 O for $30.00 I 
100 Meg /DE Hard Drive 

Assorted Brands 
100 to 120 MB IDE 
hard drive. 
Removed 
from working 
equipment. 
5.77" x 
4.02" x 1·. 

CAT #H0-100U 

. I 1 O for $80.00 

"Hl-8" Video Cassette 
SONY Hi-8 Top quality, 

I _,,_ 120m•,,,.Eij 
video cassettes. Used _,.. • · 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 300 
CAT # VCU-8 $ each 

I 10 for $28.00 • 100 for $250.00 I 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
FAX (818) 781-2653 •INFO (818) 904-0524 

INTERNET http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

IE 
~ 
[EB P.O. BOX 567 

VAN NUYS, CA 91408--0567 
NO MINIMUM ORDER •All Orders Can 8e Charged to Visa, Mastercard, American Express or Discover• Checks and Money Orders Accepted by Mall • ii 
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 Umtted • . Prices Subject to change without notice. 

I MANUFACTURERS -We~ EXCESS INVENTORIES •.• can, wrtte; E-MAIL or Fax YOUR UST. I 
54 April 1999/Nuts & Volts Magazine Write In 117 on Reader Service Card. 

eted IC on the motherboard and all 
installed cards, listening for a 
"crunch" and feeling for chip re-seat­
ing in the sockets. 

Also examine the CPU to ensure 
it's securely installed in its socket. 
Blow out any accumulated DUST 
that's in the case, on the CPU 
fan/heatsink, and "clogging" the 
power supply vent slots. Re-assemble 
the system and tum it back on. Note 
whether the power supply fan is opel"­
ating at this time. If it isn't. replace 
the supply as soon as possible [or, if 
you're electronically handy, replace 
the supply's fan, they're 12VDC, 
brushless types). 

Let the system reboot and play 
with it awhile. If you're fortunate, your 
Explorer BSOD problem may be 
gone. If it's still there, then I can't 
think of anything else to try short of 
replacing the motherboard. 

· Ken Simmons 
Aubum,WA 

ANSWER TO #29911 - FEB. 1999 
Amperite Co., Inc., 600 Palisade 

Ave;, Union City, NJ 07087, tele­
phone 1-800-752-2329. makes the 
relay you are seeking. It is their VPR 
series voltage protection relay. 

For the specified voltage window, 
their part number is 120A 100-
130VPA. 

This is a double pole double 
throw relay that plugs into a stan­
dard octal socket and it will close only 
when the input voltage is between 
100 and 130 volts. If the voltage falls 
out of that window, the relay opens. 
The relay can also be special ordered 
with the required 1 DO-second delay. 

Alternatively. a standard DPDT 
time delay relay, also supplied by 
Amperite, can be connected to the 
VPR relay to provide the 100-second • 
delay. 

The voltage protection relay is 
available with any desired custom 
voltage window. Amperite parts can 
be ordered from such suppliers as 
Newark Electronics and Allied 
Electronics. 

A. Caristi 
Waldwick, NJ 

ANSWER TO #29912 - FEB. 1999 
A simple IA repeater circuit can 

be built with an inexpensive IA receiv­
er module such as RadioShack part 
#276-0137, a 555 timer, an IA LED 
attached to a short two-wire cable, 
and several "glue" components. 

The basic idea behind such a 
repeater circuit, is that the IA module 
receives the IA signal from the 
remote, which is riding on a 40KHz 
carrier. The IA module removes the 
carrier and sends the signal to the 
555, which is set up as a 40KHz 
oscillator. The output from the 555 is 
then fed to the base of a transistor 
which is used to drive the IA LED 
attached to the end of the cable. 

Assuming you have access to 
the Internet, a repeater circuit which 



. , raKes use of these parts is shown at 
http/ /www.nysaes.comell.edu/ cc/ 
staff/ pool/ electronics/ irrepeat.htm 
I. [Just scroll down about half-way on 
the page to see the diagram.] 

If you need more distance, you 
might want to look into the IR 
repeater sold by RadioShack, catalog 
#15-1959. This device uses RF 
rather than a cable to send the signal 
to the remote IR emitter. At around 
$50.00, it's much more expensive 
than the do-it-yourself approach, but 
it might be worth it if the extended 
range (up to 100'] is an issue. 

Mark Winters 
Orem, UT 

ANSWERS TO #3993 - MAR. 1999 
The website you're looking for is 

http/ /www.dzn.com/w5es/ elec 
tro.htm 

The "ElectraSlide Antenna" is 
based on an original design by Don 
Johnson W6AAQ, called the DK3. 
Some additional contact information: 

Clay Emert K5TRW 
cemert@dzn.com 
2100 San Diego Ave. 
El Paso. TX 79930 
915-859-5502 

Mike Nalbone 
Trenton, NJ 

ANSWERS TO #3993 - MAR. 1999 
I have used a screwdriver anten­

na for about two years now. You can 
contact the manufacturer at T.J. 
Antenna Co/Nott Ltd., 3801-4001 
La Plata Hwy., Farmington, NM 
87401; 1-800-443-0966, E-Mail: 
judy@tjantenna.com. They call it the 
"Broadbander 883." 

As for the operation, I would be 
happy to answer any questions about 
its operation via E-Mail. 

Charlie E. Zalenski 
via Internet 

ANSWER TO #3996 - MAR. 1999 
A "Non-Polarized Electrolytic" 

capacitor is just what it says: an elec­
trolytic capacitor WITH NO POLARl­
lY! Their "plates" are made in the 
same way as "regular" electrolytics 
except when they're put together, 
they are usually constructed with 
two "positive" plates. 

Their use is typically in AC 
motors as "starting" capacitors, and 
other high-voltage "AC-intensive" 
applications. 

If you cannot find an "exact" 
replacement NPO, or can find one 
with the right capacitance but not 
rated high enough (i.e., 200V instead 
of 300V), you can make your own 
NPOs using two regular high-voltage 
electrolytics wired IN SERIES, joining 
both NEGATIVE[-] leads together. 

In other words, to create a 5uF, 
300V (or higher voltage: you can 
always use a larger voltage cap as a 
substitute!) NPO, simply join a pair of 
1 OuF 150V (or higher voltage] in 
series. [Remember: capacitance dec­
creases in series circuits and work-

ing voltage increases - just add-up 
the individual cap voltages) like this: 

10 10 
-l[-J-

+ - - + 

Carefully insulate the joined 
leads and you have an "instant" non­
polarized electrolytic. 

For a source of NPOs, I would try 
Digi-Key Electronics www.digikey.com 

or MCM Electronics www.mcmele 
ctronics.com Even if you can't find the 
NPOs, these firms do carry high-voltr 
age electrolytics that you can make 
into "NPOs." 

Ken Simmons 
Auburn, WA 

ANSWER TO #12985 - DEC. 1998 
The TCM3105 Bell 202 modem 

IC is available from JDR 
Microdevices, 1850 S. 10th St., San 

r-----------------,~ 

LEVI TRON 
"The Amazing Anti-Gravity Top· 

This spinning top floats in mid air, 
supported by opposing magnetic 

forces. Includes floating top, levitron 
magnetic base, assortment of adjust­

ment weights, lifter plate, levelling shims, 
and instructions. It takes some practice 
and a lot of patience to keep the top 

afloat, but the results are truly amazing! 
Levitron Floating Top $39.95 

A very small computer keyboard (mea­
e;uree; lee;e; than 5-3/4" x 9-3/4") that 
takee; up minimal dee;k e;pace. Ue;ee; a 

PS2 connector, and keyboard encloe;ure 
ie; black. Great for applications requiring 
a complete keyboard in a limited e;pace, 
and an ideal e;olution for thoe;e wanting 
e;omething lightweight and compact for 

trane;porting. Gcea-"•I 
optional keyboard adapter. 

PS2 to 5 in DIN $3.95 

11111111111111111111111111111111111111111111111111111111111111111 

Solar Panel 
12v lOOmA 

$19.95 
Perfect for charging batter­
ies, powering projects, light­
duty emergency back-up, 

and other solar fun applica­
tions. These panels are 

framed and feature red and 
black alligator clip leads for 

easy attachment of most 
applications. 

approximate dimensions: 
5.5" x 12.25· x o.75" 

PHOTON II MICROLIGHT 
The popular photon microlight hn been improved. TbHe Hper-bright (better than 
8 candellas I) LED lights are visible over a mile away. The LED is secured in a 
tough ABS cue and offers a squeeze button for quick use, and a constant on 
slide switch for prolonged lighting needs. The lithium batteries last a very 

long time (10 year shelf life!) and are included. The light won't bum out 

Jose, CA 95112-4018. They can be 
reached at 1-800-538-5000 
[orders) or at www.jdr.com 

In catalog #67C, it was priced at 
$14.99 each in quantities of under 
25 pieces. 

It was also listed in a recent flyer 
from Debco Electronics, Inc .. 4025 
Edwards Rd., Cincinnati, OH 45209 
for $11.99 each. They can be 
reached at 1-800-423-4499 

Continued on page 71 

Power Up 
Wireless Antenna Booster 

A small square circuit (approx 1.5" x 
1.5")that affixes to the back of your 

analog or digital cellular phone. It 
works with a patented design and white 
gold properties ... This is not a miracle 

cfevice, if the service is not there, this 
unit won't help. But, it does helj) 

reduce unwanted noise, dropped calls, 
and interference that may be experi­
enced in office buildings, cars, parking 
structures, and weak electrical fields. 
Power Up may not be effective in some 

rural areas. $19.95 

VOICE CHANGER KIT 
Change your voice with this really cool kit! Using 
DSP (Digital Signal Processing), you can make a 
man sound like a woman, make a woman sound 
like a man, create scary monster sounds (just in 
time for halloweenl), and have lots of fun. Use 

the special echo and vibrato modes for additional 
special effects. Kit features clip-on electret mic, 

removable speaker with metal case, sound 
effects selector switch, adjustable volume 

control, up/down pitch shifts, and step-by-step 
instructions. 3.5mm jacks for the microphone 
and speaker make it easy to connect to other 

audio equipment. 
Requires 4 AA batteries (not included.) $49.50 

because it is au LED! Specify your choice of five incredible bright colors. r - - -TY-TR"':"'llS":"ITT-ER-llT-$!-l.fS"I 
Great for home or office use, popular with fire and rescue professionals, ~- ,. "' 

pyrotechnicians, stage performers, and dimly lit restaurant patrons. PHO- I ~ Tire4 If l199ln9 tk1 VCR 11 I 
TON II microlights include a keyring and come in naby red ($13.SO). amber I 1n1thr rHll 11 111 • •"I• nll1 I 

yellow ($13.SO). orange ($13.SO). sapphire blue ($17.SO). turquoise ($17.SO), diamond white Aul Merth w1tch1 mans If t•• J11i1 C•ll4 
~~$~1~7-~SO~a~u~d~e~m~e~ra~l~d~~eu~$~1~7.~SO~. ~lu~c~lu~d~e~s~tw~o~re~la~ce~a~b~le~2~0~16~li~·thi~·u~m~b~a~tt~e~ri~es~.~ I 1pecl1l tn PBS? Sick if tlrin9ln9 wiru tkr119k I 
~ tk1 h11111 Juior un w1tck th 111111 POWtr 

127 THERMOCOUPLES 

0 PEL TIE.R JUNCTIONS 
The peltier junction ie; a e;olid-e;tate thermovoltaic device. Current 

applied to the device will produce heat on one e;ide of the device and a 
cold e;urface on the other e;ide. 

Water placed on the e;urface will freeze· or boil 
depending on polarity of applied voltage. 

Ideal for applications from '3-12 VDC -­
grab a battery and let your imagination run wild! 

DOCUMENTATION INCLUDED!ll 
Small Peltier Junction $20.00(approximately1.17'x1.17"x.12") 

Large Peltier Junction $29.50(approximately1.56"x1.56"x.15") 

I R1n91r 11"11 In th e111fort 1f kit rH117 Nim I 
I 

fur, ••••• sot tk1 11l1tlonl Hit kit 1ll1W1 ,.. I 
11 11n4 any 114!0 1n4 wl4u 111m, llh 1 VCR 1t 

I TV u111n, 11 1ny TV 111 fer •P 11 300 fut. I 
Wilk tklt 111111 kit, y11'11 th pn4mr 1n4 th 

I pr19n1111in9 4imtor 1f ym IW1I TV 1hll1t1. I 
Tm•I• 111ny TV uhnel 2-6, rm" 12 VDC, 

I an4 1cupta 1hn4er4 114i1 en4 wl411 1l9n1l1. I 
.. 

Optlon1l 111tckln9 mt 111, $14.9S .I ---------­THE FINE PRINT: PRICES SU8JECT TO CHANCE WITHOUT 
NOTICE • CATEWAY IS NOT RESPONSl8LE FOR PRINTIN& 

ERRORS • MASTERCAU, YISA AND DISCOYER ACCEPTU • 
YH, WE'U TAKE l'OUR CHECK - SORRY, llO C.O.D.1 • flO 

MUCNANDIU MINIMUM ON MAIL ORDERS• SUPPLY Of 
SOME ITEMS IS LIMITED •PRICES DO NOT INCLUE 

23 
• * SMIPPINI • UPS HOUND SHIPPINC/ltANDLINI WITMIN 

81 PAGE BLVD ST. LOUIS, MO 63130 (314)427-6116 THE CONTINENTAL U.S. tlTEMSREQUIRINCADDITIONAL 
9222 CHESAPEAKE DR .• SAN DIEGO, CA 92123 * (619)279-6802 AMOUNTS ARE NOTEDJ ••• fS.00 FOR THE FIRST ITEM, to.SO 
2525 FEDERAL BLVD • DENVER co 80211 * (303)458-5444 FOR EACH ADDITIONAL ITEM. RESTOCKING CHAHE MAY 
MAIL ORDERS CALL.TOLL-FREE 1.a00-669-5810 SE ASSESSED ON RETURNU ITEM .. ~u:m.~~~~T 
FAX ORDERS (314)427-3147 -~. WOULICHAIRSLOOIC 

~ um 
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OK· MOORELAND· Hamfest. Tri-State AR 
Group, Duane.Henderson KC5NID, 580-994-2223. 
E-Mail: kc5nid@pldi.net 

GA· AUGUSTA· Hamfest. Radisson Hotel & 
Conference Center, 2 l 0th St. Garden City 
Channel Masters CB Club, Inc., Moses 7()6. 793-
7828 

CA - SANTEE· ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
CO - LONGMONT · Hamfest. Longmont ARC, 
Fred Pilz KBOUUD, 303-817-5526. Web: 
http://www.qsl.net/larc 

GA - An.ANTA - Southeastern VHF Conference. 
Southeastern VHF Society, Dick Hanson K5AND, 
770-844-7002. E-Mail: k5and@prestique.net Web: 
http://www.svhfs.org.svhfs 

CA - FRESNO - lnt'I DX Convention. Gordon 
Girton W6NW. E-Mail: gordon@svpal.org 
E-Mail: w6nw@amateur-radio.org 
Web: http://www.amateur-radio.org/ncdxc.org 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
MN - ROCHESTER - Hamfest. Rochester ARC, 
John Scott NOHZN, 507-28>6522. 
E-Mail: nOhzn@aol.com 
Web: http://members.aol.com/ rarchams/ 
NC - MORGANTON - Hamfest & Computer Fair. 
Burke County Fairgrounds, Hwy. 181N (Exit 100 
Eastbound, Ex.it 105 Westbound 1-40). 8am-5pm. 
Talk-in: 147.15 (K4VLY repeater) . Catawba Valley, 
Tom Tayler, 704-433-6205. 
E-Mail: kc4qpr@vistatech.net 
NH - TWIN MOUNTAIN· Hamfest. Town Hall. 
8am-2pm. VE Exams. Talk-in: 147.345. North 
Country ARC and LARK, Richard Force WBlASL, 
603-7884428. E-Mail: bhabooks@together.net 
TX - BRENHAM - Hamfest. Brenham ARC, Dan 
N5UNU, 409-836-8739. Bob KASBOB, E-Mail: 
angdenis@tca.net 
WA - SPOKANE - Hamfest. Spokane Community 
College, 1810 N. Greene St. 9am-5pm. VE 
Exams. Talk-in: 146.52 simplex, 147.32 repeater. 
Lilac City ARC, Warren Kelsey KJ7BB, 509-534-
8443 

CT - BRISTOL - Hamfest. Insurance City 
Repeater Club, Jack McLaughlin WKJS, 860-621-
6623. E-Mail: wkls@aolcom Web: 
http: //www.connix.com/-pcb/ icrc-fle.htm 
IA - DELOIT - Hamfest. Denison Repeater 
Association, John Amdor Ill KD6MXL, 712-388-
8042. E-Mail: johnmxl@radiks.net Web: 
http://www.radiks.net/-johnmxljdeloit.html 
MA - FRAMINGHAM - Hamfest. Framingham 
ARA, Beverly Lees NJ LOO, 508-626-2012 
NC - RALEIGH - RARSFest. State Fairgrounds, 
Jim Graham Bldg. 8am-4pm. Raleigh ARS, Wilbur 
Goss WD4RDT, 919-266-9883. E-Mail: 
k4hf@juno.com 
NY - MONTGOMERY - Hamfest. Valley Central 
High School , 1175 St. Rt. 17K. 8am-2pm. VE 
Exams. Talk-in: 146.160 in, 147.760 out 100 Hz 
PL-tone. Orange County ARC, Edward J. 
Moskowitz N2XJI, 914-534-3492 eves. E-Mail: 
n2xji@banet.net 
WI - MADISON - Hamfes\. Madison Area 
Repeater Assn., Paul Toussaint N9VWH, 608-245-
8890. E-Mail: n9vwh@hotmail.com · 

AL • ALBERTVILLE - Hamfest. Marshall County 
ARC, Buddy Smith KC4URL, 256-593-2516. 
E-Mail: kc4url@airnet.net 
AZ - PHOENIX - Hamfest. Arizona ARC, George 
Cooney KQ7C, 602-274-6212. E-Mail: 
georgie@aztec.asu.edu 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
Web: http://www.srv.net/-wa4vrv /hamfest.htm 
CANADA • TORONTO - Durham Region 
Hamfest. Ian smith VE31TG, 9054274873. 
E-Mail: ve3itg@rac.ca 
Web: http://www.globalserve.net/-ismith 
FL - MIAMI - Hamfest. Flamingo, Univ. of Miami 
ARC UM Campus, Physics Parking Lot. Talk-in: 
146.865 (-).Walt W4DWN, 305-895-0398 
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ID - IDAHO FALLS - Hamfest. Elks Lodge, 640 
E. Elva St. VE Exams. Talk-in: 443.00 MHz + UHF, 
147.15 MHz+ VHF. Eastern Idaho UHF Society, 
Jay Greenburg WA4VRV, 208-524-1388. 
E-Mail: wa4vrv@srv.net 
KY - MURRAY - Hamfest. Murray State University 
ARC, Pat Compton KF4FMZ, 502-762-6433. 
E-Mail: patrick.compton@murraystate.edu Web: 
http://mursuky.edu/dubs/msuarc/hamfest.htm 
MN • BLAINE • Hamfest. National Sports Center, 
35W, Exit #32. 7:30am-3pm. Jerry Dorf NOFWG, 
or Harriet Johanson 612-537-1722. 
E-Mail: jerryd@skypoint.com 
MO - JOPLIN - Hamfest. Joplin ARC, Ray Brown 
KBOSTN, 417-781-4967. E-Mail: raybrown@ipa.net 
Web: http://www.joplin-arc.org 
OK - LAWTON - Hamfest. Lawton Ft. Sill ARC, 
Bob Morford KASYED, 580-35>6120 or 580-353-
8074 
TN - DAYTON - Hamfest. Rhea County ARS, Bob 
Jordan KN4VY, 423-775-3225. 
E-Mail: kn4vy@volstate.net 
Web: http://webcube.volstate.net/- ko4sy / 
TX - BELTON - Hamfest. Bell County Expo 
Center. Talk-in: 146.820-, PL 123.0. Temple ARC, 
Mike LeFan WA5EQQ, 254-773-3590. E-Mail: 
hamexpo@tarc.org Web: http://www.tarc.org 

~~ 
CT- HARTFORD - 1999 Trinity College Fire­
fighting Home Ro~t Contest. Trinity College 
campus. Jake Mendelssohn, 190 Mohegan Dr., 
West Hartford, CT 06117. 
E-Mail: JMENDEL141 @AOL.COM 
Web: http:/ / www.trincoll.edu/- robot 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAJMQX, 617-253-
3776. Web: http://web.mit.edu/wlmx/ www/ 
swapfest.html 
MN - SHAKOPEE - Hamfest. Canterbury Park. 
12pm-5pm. VE Exams. Talk-in: 147.165+. 
SMARTS, Helen Haynes WBOHOX, 612-556-0077. 
E-Mail: smarts@maven.mn.org Web: 
http://www.wavefront.com/-tim fog arty/ 
PA - MONROEVILLE - Hamfest. Two Rivers ARC, 
Michael Kowalcheck, Jr. KV3L, 412-751-9657. 
E-Mail: w3oc@nb.net . 

fii;;fli:~11111BC _ 
AR - LITTLE.ROCK - Hamfest. Expo Center, Ex.it 
126, 1-30 SW. Fri: 4pm-9pm, Sat: 8am-4pm. Jim 
Blackmon K5VZ, 870-246-7833 H, 870-246-6734 
W. E-Mail: lrhamfest@usa.net 

AR. - BENTONVILLE - Hamfest. Benton County 
Radio Operators, Betty Weiberg NOXWQ, 417-435-
2332 

. CA - ARMONA - Hamfest. Hanford Fraternal Hall, 
10th Ave. @ Florinda. Talk-in: 145.11, 147.33, 
224.44 or 441.900. The Kings ARC, Rick 
WB6VFZ, 209-945-2266. Doug KC6BGQ, 209-
582-0949 or 209-584-5414 
CA - SONOMA - Hamfest. Sonoma Valley 
Veteran's Memorial Bldg., .126 1st St. W. 8am-
12pm. VE Exams. Talk-in: 145.35, -600 PL 88.5. 
VOMARC, Darrell Jones WD6BOR, 707-996-4494 
IA - DES MOINES · Hamfest. Des Moines RAA, 
Duane Bower WBOUCY, 515-287-6542 
FL - LANTANA - Flea Market. Next to Pizza Hut, 
6170 S. Congress Ave. 7am-12pm. Talk-in: 
146.67. The Major Armstrong FM Assn., Jeff 
Beals WA4AW, 561-586-5120. Al West W4SDC, 

561-641-8244 
NJ - HARMONY - Hamfest. Warren County 
Farmers Fairgrounds, Rt. 519 N. 8am-2pm. VE 
Exams. Talk-in: 147.375+ 146.730-. Cherryville 
RA 11, Inc., Randy Vance N2MQZ, 908-7884080 or 
908454-4370. E-Mail : n2mqz@aol.com 
Web: mailto:// w2cra@qsl.net 
NM - ALBUQUERQUE - Hamfest. Albuquerque 
ARC & AR Caravan Club, Chuck Opdyke KC5GA, 
505-858-0306. E-Mail : n5oqj@worldnet.att.net 
VA· CHESAPEAKE · Hamfest. Chesapeake AR 
Service, Jim Cannon KF4RQQ, 757-382-0193. 
Web: http://www.qsl.net/ cars 
WA - VANCOUVER - Hamfest. Salmon Creek 
American Legion Post 176. 8am-2pm. VE Exams. 
Clark County ARC, Luther Brisky KC7KVL, 360-
896-8909 or 360-254-5082. E-Mail : lwayne@e-z.net 
Web: http://www.w7aia.org 

L,,,,,,iil~~ 
DE - NEW CASTLE - State Convention. Nur 
Temple, Rt. 13 N. 9am-2pm. VE Exams. Talk-in: 
147.225+ or 224.220/R. Penn-Del ARC, Hal Frantz 
KA3TWG, 302-793-1080. E-Mail: hfrantz@snip.net 
Web: http:/ /www.magpage.com/penndel 
FL - GAINESVILLE - Hamfest. Gainesville ARS, 
H. Walter Johnston W4TKE. E-Mail: w4tke@juno. 
com E,Mail: w4tke@gator.net 
IL - ARTHUR - Hamfest. Moultrie/Douglas 
County Fairgrounds. 8am-1 pm. Talk-in: 
146.055/146.655 & 449.275/ 444.275. Moultrie 
ARK, Ralph Zancha WC9V, 217-873-5287 or 217-
543-2178. E-Mail: rzancha@one-eleven.net Web: 
http://home.stlnet.com/- jhudsonl/hamfest.html 
IL - GALVA - Hamfest. National Guard Armory. 
8am-2pm. VE Exams. Talk-in: 145.4900 88.5 PL, 
146.460 simplex. AARO, Bill Anderson WB9TEW, 
309-932-3023. E-Mail: bill@inw.net 
NY· POUGHKEEPSIE - Convention. Mt. Beacon 
ARC, Ken Akasofu KL7JCQ, 914-485-9617. 
E-Mail: k17jcq@iname.com 
Web: http://www.mhv.net/-fritzing 
OH - ATHENS - Hamfest. City Recreation Center. 
8am-3pm. "falk-in: 145.15 MH~ (-600 offset). 
Athens County ARA, Drew McDaniel W8MHV, 
740-592-2106. E-Mail: dmcdaniell@ohiou.edu 

KGP Productions • " 
1-800-631--0062, 732·297-2526. 
E-Mail: kgp@mail.eom 

~rketPro, fQc., 20l-825-Z229 
_http://www.marketpro.com 

.MarketPro, Inc., 301-984-0880. 
E-Mail: md@marketprox:om 
http://marketpro.com 

Web: http://www.seorf.ohiou.edu/-xxOl 7 / ha 
mfest.html 
OH - CANFIELD - Hamfest. Twenty Over Nine 
RC, Don Stoddard N8LNE, 330-793-7072 

LA - BATON ROUGE - LA Section Convention. 
Baton Rouge ARC, Herb Ramey W5LSU, 504-654-
6087. E-Mail: daveramey@worldnet.att.net Web: 
http://www.brarc.org 
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AL - MOULTON - Hamfest. Bankhead ARC, Rex 
Free KN4CI, 256-905-0822. Ed Weatherford 
K4EKW, 256-974-0436. 
Web: http://www.symetric-inc.com/ N4IDX 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. · 
619-561-0052 
CANADA· ONTARIO - OTIAWA - Hamfest. 
John Barnhardt VE3ZOV, 613-521-8910 
CO - MONUMENT - Hamfest. Pikes Peak RAA, 
Robert Ryals KIOGF, 719-265-9950. E-Mail: 
rryals@pcisys.net Web: 
http://www.qsl.net/ppraa/swapfest.html 
KY - FALLSBURG - Hamfest. Big Sandy ARC, 
Fred Jones WA4SWF, 606-638-9049 
MD - GRAYSONVILLE - Hamfest. Kent Island & 
Anne Arundel ARCs, Tony Young WA3YLO, 301-
262-1917. E-Mail: tonyy@juno.com Web: 
http://home.att.net/- n3szw/aarc.html 
MI - CADILLAC - Swapmeet. Cadillac Middle 
School. 8am-lpm. VE Exams. Talk-in: 146.98. 
Wexaukee ARC, Dan KE8KU, 616-775-0998. 
E-Mail: ke8kudan@juno.com 
SC · WINDSOR - Hamfest. Salkehatchie ARS, Bill 
Chapman N3WCM, 803-641-0666 
TN - NASHVILLE - Hamfest. Vaughn Bldg., TN 
State Fairgrounds. Nashville ARC, Bob Malone 
WB5ZDS, 615-86>6225. E-Mail: 
WB5ZDS@juno.com 
WI - CEDARBURG - Hamfest. Ozaukee RC, Joe 
Holly AA9HR, 414-377-2137. E-Mail: 



LASERS & ACCESSORIES 
HELIUM NEON LASERS 
CB" Complete Systems 
CB" Plasma Tubes 
CB" Power Supplles 

ACCESSORIES 
CB" Optics 
[B" Electro-Optics 
CB" IR Viewers 
CB" Books & More 

DIODE LASERS 
CB" Ylslble / IR 
CB" Complete Modules 
CB" Collimating Optics 
CB" Drive Circuits 

FREE CATALOG 
WEB SITE: 
WWW. 

mi-lasers.com 
Phone: 602-934-9387 • Fax: 602-934-9482 

Write In 111 on Reader Service Card. 

aa9hr@execpc.com 
WI • SUPERIOR • Hamfest. Arrowhead RAC, Jeff 
Daniels NOVQF, 218485-8131 

I: • 
AL • BIRMINGHAJlll • Convention. Zamora 
Temple, off 1-459 E. Birmingham ARC, Glenn 
Glass, 205-681-5019. Dan Morgan KB4MDI, 205-
822-5242, E-Mail: kb4mdi@scott.net Web: 
http://bro.net/barc/fest.html 
IL · ELGIN • CoCofest. Elgin Plaza Hotel, 345 W. 
River Rd. The Glenside Color Computer Club, 
Tony Podraza, 847-428-3576. 
E-Mail: tonypodraza@juno.com 
Web: http://members.aol.com/clubbbs/glenside 
l'IJ • EDISON • Trenton Computer Festival. NJ 
Convention Center, Raritan Center. Sat 9am-5pm, 
Sun: 9am-4pm. KGP Productions, Inc., Marin 
Light, 1-8()().631-0062. E-Mail: kgp@mail.com 
Web: www.tcf-nj.org 
TX· ABILENE· West Texas Section Convention. 
Key City ARC, Peggy Richard KA4tlPA, 915-672-
8889. E-Mail: jimr@swconnect.net Web: 
http://www.westex.net/kcarc amfest.html 

IL· DECATUR· Hamfest. Cenois ARC, Tracy 
Ruble N9V!M, 217-423-0314. E-Mail: 
n9vim@springnetl .com 
IL • SANDWICH • Hamfest. Kishwaukee ARC, 
Bob Yurs W91CU, 815-895-3219. E-Mail: 
w9icu@tbcnet.com Web: 
http:/ /tbcnet.comf-.jleonard/ hamfest.htm 
HAGERSTOWl'I • Hamfest. Community College, 
Athletic and Recreation Bldg. 8am-3pm. Talk.Jn: 
147.090+. The Antietam Radio Assn., Tina Jones 
KBBZQM, 304-721H769. 
E-Mail: kb8zqm@intrepid.net 
Web: http://www.erols.com/rjlong6 l /ara 
l'IY • YONKERS • Flea Market. Lincoln High 
School , Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 
PA - WRIGHTSTOWl'I - Hamfest. Warminster 
ARC, Tony Simek N3YNH, 215-674-5218. 
E-Mail: tsimek@aol.com 
WV - RIPLEY - Hamfesl Jackson County ARC, 
Gary Casto AGBRY, 304-372-2849 

MAY 7"! 
l'IH • ROCHESTER - Hamfest. Hosstraders, Joe 
Demaso KlRQG, 207-469-~34~9·2...., ____ ..,.. 

. M!]J,-....._ _ _,._ 
CA· FOl'ITAl'IA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
KY - DAWSON SPRll'IGS • Hamfest. Curt 
Beshear KE4tlZE, 502-797-9117. E-Mail: 
ke4uze@juno~com 

OK· MCALESTER • Lake Eufaula Hamfest. John 
Petersen KM5ES, 918-452-2279. E-Mail: 
km5es@cwis.net 
SC • Al'IDERSON • Hamfest, Anderson County 
Fairgrounds, Hwy. 29 Business. Talk-in: 146.610. 
Blue Ridge ARS, Robert G. Watson W4RGW, 
E-Mail: w4rgw@bac_kroads.net 
Web: http://www.brars.org 
TX· CHICOTA • Hamfest. Red River Valley ARC 
& ARES of Lamar County, Kevin "Mort" Winslow 
N3YNL, 214-894-3088. 
E-Mail: 4n3ynl@unicomp.net 
WI • MANITOWOC • Hamfest. County Expo 
Center, County Hwy. R. 8am-12pm. VE Exams. 
Talk-In: 146.01/61. Mancorad RC, Red 920-684-
3733, Fred 920-682-9312 

MA • GREENFIELD • Hamfest. Franklin County 
ARC, Richard Strycharz KD lXP, 413-665-2211. 
E-Mail: kdlxp@arrl.net 

OH ·DAYTON • Hamfest. Dayton ARA, Dick 
Miller N8CBU, 937-427-3109. 
E-Mail: chair@hamvention.org 
Web: http://www.hamvention.org 

~"!"',--""""'!"""l!;'!JW}i$'r%j 

CA • SAl'ITEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-In. 
619-561-0052 
CANADA· Ol'ITARIO • ETOBICOKE • Hamfest. 
Skywide ARC, Murray Smith VA3KTL, 416-621-
1233. E-Mail: munay.smith3@sympatico.ca 
GA· STATESBORO • Hamfest. Statesboro ARS, 
Martin Holzman WB4MOG. 912-764-5959. 
E-Mail: mart@bulloch.com Web: 
http://www.cs.gasou.edu/stars/ 
ID • CALDWELL· Hamfest. Sn<>ke River ARC, 
Don Ingram KB7UKP, 208-459-2459. E-Mail: 
ingramde@cyberhighway.net 
NC • GREENVILLE • Hamfest. East Carolina 
Antique Radio Club, Herman Schnur K4CTG, 252-
752-2264 
Tl'I • CLARKSVILLE • Hamfest. Clarksville 
Amateur Transmitting Society, Hank Koebler 
N30RX, 931-645-5206. E-Mail: n3orx@arrl.net 

Continued on page 86 

DMM-19S ($179.00): true rms, AC/DC (V ,A), n, 
bar gnph. fi:eq, capac., dBm, logic, diode 

DMM-23T ($99.95): 4~ digit, true nns, high reso 
(IOµV, lOnA, IOmO), hFE, diode, contin. 

• 

MM-20 ($74.95): AC/DC (V, A). Freq, conl, 
Capac, Induct., n, hFE, diode, duty cycle 

DMM-122 ($59.95): DC/AC(V,A), 0, bFE, diode 
capacitance, fi:eq, logic, continuity 

DMM-123 ($44.95): DMM + capacitance, 
DCI AC(V ,A), n, hFE, diode, continuity 

DMM-18 ($19.95): 3~ digit, DC/AC V, n, hFE, 
di~ signal output(+3V,--0.5Vsq.,50%duty) 

• - I 

., . .. 
• OS-626G $599.95 
•Readout•Cur..meas 
• Dual CH I Delay sweep 
• Built-in delay line 
• ALT triger, Hold-Oii' 
• z.axis input,CHI output 

• 2 variable out 0-30V,0-3A 
• One fixed 5V ,.3A output 
•Auto track, serial, parallel 
• Const. volt, current mode 
• 4 analcg or 2 digital display 
PCJ030 ($499.95) 

0 

Write In 113 on Reader Service Card. 

Write In 112 on Reader Service Card. 

CAP-15 (1-19.95)0 3~ digit, 0. lpF-
20rnF, 9 Ranges, O.lpF resolutio 
zero adjustment 

LCR-:W (1119.95): O.lµH-200H , 
O.lpF-2000µF, 0.010-20MQ, 
diode test. New MoUJ. 

LCR-1310 (1219.95): autorange, 
O.lµH-lOkH. 0.lpF-IOrnF, lm0-
1 OMO, Q Factor, serial/panille~ 
120H1ilkHz testing mode. 

Cllff ($129.95): l.2~Hz 
Handhold, 8 digits display, I Opp 
8':CUilll)', sensitivity SmV (130-
350MHz , 30rn V 440MHz 

•AC Cwrent Pro 34.95 
• DCIAC Cwrent Probe $79.95 
•Mini AC Clamp $59.95 
•AC Clamp wltemp $89.95 
• DCIAC Clamp $109.95 
•Thermometer $69.95-$89.95 
•IR Thermometer $189.95 
• Smmd Level Meter $169.95 
•Tachometer $169.95-$219.95 
•EMF Tester $69.95 
• Pressuie Meter $299.95 
•Watt Meter $129.95 
•High Voltgae Probe SS9.95 
•pH Meter $79.95 
• . t Meter $79.95-$89.95 

RF Genentor • SG-4160 ($124.95) 100kHz-
150MHz sinewaves in 8 ranges 
• SG-4162AD($229.95) with 6 digit counlcr 
Audio Genentor • AG-2601 ($124.95) IOHz-
1 MHz, 0-8Vpp sine, 0-1 OVpp squarewave 
• AG-2603AD ($229.95) with 6 digit counter 
Fuactlon Genentor • FG-2100A ($154.95) 
0.2Hz-2MHz,5mV-20Vpp 
• FG-2103 ($329.95) Swup 0.5Hz.5MHz 
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Co,ntl11ued from Page 7 Table below shows suggest-. 
ed values for scaling resis­
tor R3, with common 
meters. 

+5 REGULATED 

will be large enough to hold the rest of 
the parts. Cut out the front-panel hole for 
the meter, but mount it last A suggested 
layout would be to follow the layout in 
Photo. D from Part 1. Drill the holes for 
the ON/OFF switch and the photo cell. 
Photo A shows mounting details for the 
photo transistor, Photo B gives that 

Simplified drawing of light 
meter with analog readout. 
Instead of the photo transis­
tor, a CdS photo cell may b,e 
used. One is shown to the 
left of the photo transistor. Photo Cell CdS or Photo lr1n1iltor 

recheck the wmng to and 
from the regulator, as well 
as the wires from the 
RANGE switch. While you 
are at it, when you have the 
battery connected to the 
regulator, take a voltmeter 
and make sure that the reg­
ulator puts out five volts. 

+5 REGULATED 

photo cell, CdS or photo lnn1illor 

100 

Switch positions: 
LOI: no resistor 
2 lllec 
3 100l( 
UOK 
5 1000 
HIGH: 100 ohms 
Switch shown in position • 

For details of SW1-A and the regulator, see Figure 4. 

information for the CdS cell. 
The back of the DPM has easy-to-read 

markings telling where to connect the battery 
and the signal. The signal connects· to the Vin 
and the G terminals. The battery plus goes to the 
terminals marked 9V and battery minus. Check 
the instructions that come with your meter. 

Testing It 

Once you have the parts installed in the box, 
doublecheck to see that the batteries go to the 
proper places. Then, turn on the POWER switch. 

9 to 12V in + 
Cl 

0 
1117805 

Rt(lllalor 

Rt 
15K 

Inside 

Calibrating It 

Outside 0-1mA 

Battery minus ~ 

When you get readings 
that seem to follow the 
RANGE switch, you can 
"calibrate" it. This is strictly 
an arbitrary calibration. I 
took my meter outside and 
set the RANGE switch for 
the HIGH position. Then, 
with the diffuser · on and the 

FIGURE 1. 

tlJ REGULATED FIGURE 3. +8 TO 15V 

+ gy - . -
To 9V meter ba tteTy 

Sf 2 

Q2 D U:PP102 
.. --.-.--G=-+.O 

18 
10ll 

FIGURE 2. 

The readout should show 
some numbers, depending 
upon where you have the 

SW1, ·ON/OFF, connects the battery to the regulator. C1 and C2 go 
on the regulator, see Figure 5. 01, a 2N3904, is connected as a 
diode. Analog display with CdS sensor will work, but photo transistor 
gives better results. Typical values shown for working model: Photo C. 
Using 9V instead of 5V gives a bit more sensitivity. However, this 
requires a 12V battery; somewhat less inconvenient than a 9V bat­
tery. See Figure 5 for details of regulator. 

RANGE switch and how much light the photo cell 
sees. If the display shows just a 1 with the rest of 
the screen blank, turn the RANGE switch to a 
higher setting. If you still get an over range indi­
cation, turn the RANGE switch to the highest 
light-level setting and try adjusting the sensitivity 
control. 

If that does not get you reasonable readings, 
take off the battery for the regulator. That should 
make the meter read 000. If that does, then 

unit pointing toward the sun, I set the sensitivity 
control - the 1 O K pot - for an on-scale reaq­
ing, somewhere around 1,900. Taking it into a 
shady area, the reading dropped until I could set 
the RANGE switcll to a lower setting. Going 
inside, it was possible to put the switch on the 
LOWest setting. There, it would read the light in 
a dimly-lit room or the light on the TV screen. 

The next step would be comparing those 
readings with a known meter. Lacking a 

'CELLULAR ACCESSORIES' To Go Beyond 2000, 
.~ FROM J , 
~ M.F.M. COMMUNICATIONS.~ 

No. 1 
FOR ALL 

YOUR CELLULAR NEEDS 
WEB SITES: 

English: http: //members.aol .com/ mfmcoml 23/ index.htm 
Spanish: http://members.aol.com/ mfmcoml 23/ index2.htm 

EMAIL: 
MFMCOM 123@aol.com 

TELEPHONE: 

+44 - 1342 312403 
57 Addison Road, Caterham, Surrey, CR3 5LU. UK. 
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calibrated light meter, you could take a series 
of readings and write down the conditions. 
While doing that, take a series of pictures, pos­
sibly of your new light meter, and write down 
the f stops and the shutter speeds. Keep that 
information handy as that becomes -your cali­
bration chart. It tells you what readings you got 
for a certain set of lighting conditions and how 
you set your camera to get a good picture. 
Once you have that information, you can 
expect repeatable readings from the meter. 

Strobe Meter with Analog Display 

Figure 3 gives the circuit for the strobe 
meter with analog display. The parts can go on 
a piece of pert board as shown in Photo D. That 
would also serve as a suggested layout for 

+9 REGULATED 

SW2 

Sl3 
~reset 

+10 TO 15V 
m % 
Batter1 test~f R615K 

G 

+10 TO 15V 

Balance, 
lleler zero 

B F 
SW 5 lleter Switch 

Up, Strobe 
Down, Ambient 

FIGURE 5. 

RU 
10)( 

Battery minus 

FIGURE 4. +5 RBCULATBD +8 lo 15V al regulator 

For Battery test: POWER switch off, STROBE/AMBIENT 
switch in AMBIENT position. Press TEST button, full scale 
= 15 volts. As an option, you could take the RESET 9ircuit 
from Figure 7 (Part 2) and add it to this circuit. 

You MUST use 
a low leakage 
diode where 
shown. 
Connected as 
a diode, the 
2N3904 works 
well. 

r4 m 
~ m 

SJ!-! 

011/0FF f 
Battery minus 

Battery +, 8 lo 15V _ 

either the strobe, the analog, or the 
combined system. Th~ difference 
amounts to about five parts and an 
external switch. So, for just the 
strobe meter, put the parts on a 
board and run wires to the switch­
·es, the battery, the photo cell, and 
the meter. 

Watch the 47 uF capacitor. The 
plus side of it must connect to the 
emitter of the photo _transistor, or 
the CdS photo cell, where that con­
nects to the INSIDE/OUTSIDE 
switch. 

As mentioned earlier, if you 
can not find a 500 ohm control, a 
1,000 or even a 1,-500-2,200 ohm 
control will work. Preset the 
Balance control to about the center 
of its range. Pay close attention to 
the wiring on the FETs. When you 
have it all wired, lean on the 
RESET button while turning on the 
Power switch. If all goes well, the 
meter will show some life. 

Balance 

With your finger on the RESET 
button, or an alligator clip across it, 
adjust the Balance control for zero 
on the meter. The control should let 
you move the meter a little distance 
either side of zero. Once you have 

+~ 
SJl-B 

R7 
1011. 

Batter1 minus~ 

+9Y -

To 9V meter-battery 

that set for zero, release the RESET button 
(remove the clip). The meter should stay on 
zero. With the INSIDE/OUTSIDE switch set to 
INSIDE, point the unit at a strong light, cover the 
sensor, then suddenly uncover the sensor. The 
meter should jump upscale. Of course, if you 
have a strobe handy, put the switch on the OUT­
SIDE position and fire the strobe at it. 

If you have an on-scale reading, the meter 
should hold that reading for several minutes; at 
least long enough for you to get a reading. Push 
the RESET button and try it again. Move the 
strobe about two-three times the distance and 
fire again or, just point the strobe away from it for 
the next test shot. Changing the light into the 
meter should give varying readings. 

If the meter hits the pin for the conditions 
that you want to use - distance to the meter, 
high power strobe, etc. - then decrease the 
size of the 1 K resistor, increase the size of the 
Hold capacitor, or both. I derived the values 
shown here from a nominal 60 watt second 

Miniature Transmitters and Receivers 

1 .... $22.95 
5_ ... $19.95 ea 
1 O __ $16.95 ea 

RF300XT 

1 .... $25.95 
5 ___ __ $22.95 ea 
10 ... $19._95ea 

• 300' (XT) , 150' (T) Range 
•Frequency: 318 MHz 
• 59,049 Settable Security Codes 
• 12 Volt Battery and Keychain Included 
• Current Draw: 4.8 ma 
• Fully Assembled in Case 
• Dimensions: 1.25" x 2.0" x .5" 
• Push both buttons for the 3rd Channel 
• Slide Button Cover Included 

1 .... $27.95 
5 ..... $24.95 ea 
10 ... $21 .95 ea 

• 250' Range 
-• Frequency: 318 MHz 
• 6 ,561 Settable Security Codes 
• 12 Volt Battery and Keychain Included 
• Current Draw: 4.6 ma 
• Fully Assembled in Case 
• Dimensions: 1.35" x 2.25" x _5" 
• Push combination of buttons to achieve 

up to 15 channels 

• Alarm Systems • Magic Props • Industrial Controls 
• Garage I Gate Openers • Medical Alert • Surveillance Control 
• Lighting Control - • Monitoring Systems • Motor Control 

2-4 Data/ 3-15 Channel 
Receivers 

RF300RL 
RF300RM 

1 .... $27.95 
5 ..... $24.95 ea 
10 .. . $22.95 ea 

RF304RL 
RF304RM 

1 .... $29.95 
5 ..... $4_6.95 ea 
10 ... $23.95 ea 

• Compatible with 300/4 Transmitters 
• 11-24 volts DC Operating Voltage 
• 13 ma. Current Draw 
• Latching (L) or Momentary (M) Output 
• Kits Available (subtract $5.00 ea.) 
• Dimensions: 1.25" x 3.75" x _5" 
• 2 (300) I 4 (304) Output Data Lines 
• Binary to Dec I Hex Converter can 

achieve up to 15 channels 

• Schematics Available 
• Receiver Board Layout Available 
• Custom Design Consulting Available 

V. •t t I (510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
ISi eC nC. P.O. Box 14156, Fremont, CA 94539 Visa I Mastercard, COD 
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FIGURE 6. ~~~ mmm 
BCE t5 REGULATED ~ TO 15V at regulator resistor, and the 10 K pot. With the higher sen­

sitivity DPM, we use a five-volt regulator. 

m A Battery minus 

Olf/OPP ~T 
~ , ..... 1w1ld.•1• 

:U. It ll BllttrJ Tort . t•<i•­
Bittery +, 8 to 15V 

Q4 
2N3904 

Aul# i•I 01/0rP 
15 RICUUTID .../. 

Sl6 
R2 R3 
470K+150K 

· Switch poliltoor. 
Low:•• nsisl#r 

· t 1111 
3 111111: 
41111: 
5 lllllO 
Blp: !OD ohu 

Switch shown in 
Q6 position 4 
2N3904 

To FETS 
C D 

SJ5 

Slf 4 
~reset 

G 

Sil B 

+~ 

817 
101( 

Battery minus 

Again, the parts may go on a piece of pert 
board. Check the photos, E for how to mount 
the photo transistor, or F for mounting the CdS 
cell. Add the external controls/switches, and 
the batteries. Check the wiring, hold down the 
RESET button, and turn on the power. The 
DPM should show some numbers. Adjust the 
500-ohm Balance control for zero on the read­
out. 

If the zero adjust seems to have a lot of 
drift, recheck the wiring. If it seems to hold 
zero, let go of the RESET switch, then change 
the RANGE switch. That usually puts a pulse 
into the system. Otherwise, fire a strobe at it. 
Hit the RESET button and try it again. Point 
the strobe away from it and fire again. That 
should give a lower reading unless you are in 
one of the classic strobe te.st rooms: a small 
room with everything painted bright white. 

Meter Switch 
Select Strobe To 9V meter battery 
or Ambient modes. Calibration 

Both Battery Test and Auto Reset are optional. You may make just the ambient, just the strobe meter, or the 
combined system as shown here. You MUST use a low leakage diode where shown. Connected as shown, the 
2N3904 works well. 

Place the meter in the area that you plan 
on taking pictures. Put the strobe, or strobes, 

- in position. Fire a few test bursts. Note the 

strobe at practical working distances; in my 
case, about 10 feet. 

Keep in mind that the FET voltmeter as 
shown here can handle input voltages up to 
about four volts. After that, it saturates. Normally, 
this circuit would have a voltage divider across 
the front end, where the Hold cap is, to keep the 
input voltage to the FETs at the one-two volt 
level. As noted before, you can not put a voltage 
divider there since that would kill the 'sample 
and hold' feature. 

Fine Tuning 

You can trim the sensitivity by changing the 
value of the 6,800-ohm resistor that is in series 
with the meter. That is the resistor in the very top 
right side of Photo D. You may make it adjustable 
by putting a 10 K pot in series with it. That would 
cut the sensitivity of the metering circuit by more 
than half. Keep in mind that too much input volt- , 
age to the gate will overdrive the FET voltmeter, 
so that you do not chase yourself in circles won­
dering why the meter gives inconsistent read­
ings. Worse yet, as happened to me with the dig­
ital version, it read the same for test shots from 
5 to 15 feet. 

I went to a less sensitive range. Trimming 
the 1 K resistor or increasing the size of the Hold 

·miniature interchangeable modules, from 1.7" by 2.6" small 
•versatile connector options, including 'DIP-style' spacing, for 
use with soldeness breadboard- great for educatiooal usel 
• all modules have reset circuij, pushbutton, & Load/Run swijch 
• RS--232 interface & 5V regulator are standard on all modules 
• all UO sig1als brought out to standardized connector pinout 

cap to reduce the input 
voltage, to prevent over­
drive to the FET gate, 
may be better choices. 
As I said, more options 
than .. . but that gives it 
flexibility and gives you 
choices, if you want 
them. Another choice is 
making the strobe-only 
meter with digital display. 

Strobe Meter with 
Digital Display 

Figure 4 . lets you 
view the diagram for the 
strobe meter with digital 
display without having to 
sort out the circuit from 
the complete diagram, 
Figure 5. 

Note that the main 
difference between 

· Figures 3 and 4 is the 
metering circuit. Here, in 
Figure 4, we add the sig- · 
nal conditioning resistors 
for the DPM, the 82 K 

68HC11 Starter Packoge c:otnes with Adaptll module for solderless 
breodboard. 68HC811E2 microeontroller with 21C EEPROM on-chip, PC 
sariGI coble for downloading code. Motorola Programming Ref-nee 
Guide. AdaJrt11 Mcmdbook. !'_r09l'CllMling & downloading utilities, & demo 
program. (#Al>11SP)$74.95+$5!i&H. Students: askfor15%discount. 

NEW PRODUCT! 
ADAPT-812DX 

• 68HC812A4 expanded SBC 
• 128K or 512K Flash 
• 128K or 512K SRAM 

~~~~~~~~~'.J":::'"'""'::':"'::'::'"""::"''"'"7"""'!1!!11!!!'"'"7!1!!11!!!~ · ReaHime docklcatendar 
Plug PLCCs, O-$ub connectors, • modutar & stackable EXPANSION ACCESSORIES: 

• Backplanes, prototyping 
cards, applications cards, 
and memory expansion 

~~~~=::JI 

ribbon cables, and 1 mm flex • RS232 & RS485 interfaces 

cables right into your Solderless • 3.2s· x 32s· quatily J>cb 
Breadboard with our complete :S~o";1=s: s189 
range of low-cost adapters~ ADS12oxs12-sP 5229 · 

Tenns: Cr&dit Clltds, 
Check, Money Order. 
School & Government 

TECHNOLOGICAL ARTS 
P.O.s accepted 

All prices in US dollars. 

26 Scollard St Toronto Ontario Canada MSR 1E9 
Phone (416) 963-8996 •Fax (4161963-9179 

techart@1nterlog corn • www mterlog corn 1-techart 
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Auto Reset ON/OFF 

+5 REGULATED ~ FIGURE 7. 

Q4 
2N3904 

SW6 

82 R3 
470K 150K N16 Seconds 

To capacitor C4 in 
Figure 3, 4 or 5. 

Q6 
2N3904 

Battery minus 

When turned ON, this three-transistor circuit will res.et the HO_LD capacitor 
for you. The values shown give a reset pulse about once every 16 seconds. 
The LED gives a friendly wink to let you know that it has reset the capaci­
tor, returning it and the display to zero, making the system ready to receive 
the next light burst from your strobe. 

$$$We Can Save You Money$$$ 
Comnutcrs PCB PCB Asscmbll'. Full Linc Of 

Manufacturina: Services Electronic 
Coml!onents 

Custom Built PC's at Single & Double Board Stuffing !C's 
the Lowest Prices Sided Wave Soldering - Semiconductors 

Acquisition of Parts Capacitors 
Computer Resistors . 
Accessories Sockets 

. Relays 
Transistoril & More 

Call Chaffin El~ctroni~s Toll Free at (800) 442-2330' 

WE WANT YOUR BUSINESS!n BIG OR SMALL 

Phone Fax :tdn!ll Internet 
(!!00) 442 2330 (740) 354-9462 ceinc(ll>,Zoomnet.net www.chaffmelectronics.con 
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TABLE II. AMBIENT LIGHT INSIDE 

LM1 
12K 

4800 

LM2A 
1.6 

4.5 

LM3D 
738-L 
712-2 
450-3 
86-4 

1982-2 

TABLE Ill. AMBIENT LIGHT OUTSIDE 

LM1 
175 Ohms 

215 Ohms 

600 Ohms 

LM2A 
7-1/2 (outside) 

6 (outside)/ 
12 (inside) 

3 (outside)/ 
9 (inside) 

LM3 D 
350-H, 1900-5 

Bright sun for ASA 
200, f16@1/200 
92-H, 930-5 

Refl. off light surface, 
without diffuser 
218-5, 1860-4 

Shaded area, 
indicated settings: 

f5/6@1/125 

This table shows readings for the three meters 
under the same outside lighting conditions. 

LM2A 
11.7 
8 
4 

TABLE IV. STROBE, 16WS 

LM3D 
1128-5 
1120-5 
1095-5 

4-1/2 FT 
5-1/2 FT 

?FT 

Small, directional strobe. Readings on analog 
and digital light meters. 

readings, write them down. The Tables II-VI 
show some examples. Most likely, you already 
know what f stops go with a particular strobe 
and a given distance. Once you have estab­
lished that, you can compare readings obtained 
with other -strobes. At most, a short roll of film 
run through the processing lab should confirm 
your settings or, at worst, indicate which way to 
make adjustments. 

·Complete Analog System 

So far, we have looked at simple light 
meters in 'bite-size' pieces. Relatively simple, 
easy-to-construct meters that will measure light 
and give us consistent readings. They have got­
ten progressively more complex. In exchange, 
they have done more for us. Now we will look at 
combined systems: light meters that will mea­
sure ambient or strobe light in one instrument. 
We will start with what I consider the simpler 
system, the analog unit. 

Figure 5 shows the circuit for the entire sys­
tem. Photos B and E give interior views. Photo C 

TABLE V. STROBE, 60WS 

LM3 D 

600-H 
730-H 
600-H 
690-H 

10 FT Srn Hd 
10 FT Siu Hd 
12 FT Srn Hd 
12 FT Siu Hd 

Indicated Settings 
ASA200 

f7 
f10 
? 
f8 

60WS power pack and two different heads. The 
blue head has almost one stop more light. 

TABLE VI. STROBE, 60WS GRY HD 

LM2A 
7-1/2 
7-1/2 

LM3 D 
90-H 
1105 

12 Feet 

Readings from unknown head. Compare with 
known head to get starting point. 

TABLE VII. EXPOSURE VALUES 

EXP VAL 
13 
14 
15 
16 
17 

f 
16 
16 
16 
16 
16 

1 
T 
25 
50 
125 
200 
400 

ASA 
25 
50 

100-125 
·200-250 

400 

from Part 1 showed the finished unit. In addition 
to the other features of the simpler system, it 
has a battery test and the meter switch. The 
meter switch connects the analog meter to one 
of two circuits. . 

In the Ambient position, it ties the meter to 
the cold side of the CdS photo cell (or to the 
emitter of the photo transistor) and to the battery 
retµrn, circuit common. In the Strobe position, 
the switch connects the meter to the sources of 
the FETs. Both circuits remain active all of the 
time; you select which one you want. 

Probably the most convenient way to put 
this one together would- be to get one of the 
printed circuit boards from Fred at Far Circuits. 
They save a LOT of time. They have an easy-to­
read silkscreen on the component side of the 
board. That lets you pick your parts and stick 
them on the board; quite a bit handier than the 
prototype version. Otherwise, you can just use 
the layouts, Figures 8-13, if you like to do your 
own boards. 

A close look at this board, Photo E, shows 
that the controls need a bit of 'adjusting' in order 

TABLES SHOWING LIGHT VS. READINGS 
FOR VARYING SOURCES. 

NOTES: 
LM1 is the simple light meter. 
LM2 A is the analog meter. 
LM3 D is the digital light meter. 
Numbers followed by a -2 or -H indicate the range 

on the digital light meter. 
Numbers next to (outside) or (inside) indicate 

switch setting on the analog meter. 
Table II show readings for room lighting. Note 

several scales on the digital meter. The last 
reading indicates increased light level. 

Without a doubt, the meter(s) that you build will 
have different readings for similar conditions. That · 
does not mean that these readings are right or 
wrong. These are the readings that I got and how 
they relate to one film speed. Readings for Tables 
IV-Vt are average of several shots. Table VII gives 
some common exposure values. Some equipment 
uses these numbers instead of f/stops and shutter 
speeds. · 

to fit the pre-drilled holes. The board will accom­
modate larger pots, I just did not happen to get 
them. One other thing, the board calls for 
MPS102s that should read MPF102. Other than 
that, I found the board a real time saver. 

Stuffing the Board 

On printed circuit boards, I usually put on 
the resistors first, then the next taller parts, and 
so on. I would put the regulator on last as it is 
the most likely to get a broken lead if the board 
is turned over many times after you put the reg­
ulator on it. After stuffing the board, run the 
wires that go to the switches, controls, etc. 
CAREFULLY inspect the bottom (the solder­
side) of the board for accidental connections. 
Sometimes a wire from a component may stick 
out and touch the run going to another part. 
Sometimes a bit of solder will bridge two circuit 
runs. Look for that and if you find it, fix it. 

Board Contamination 

While most of the circuits associated with 
these instruments are non-critical, the Hold cap 
used in the STROBE mode needs some consid­
eration. The board must be clean. After putting 
the PCB version together, it did not want to hold 
the reading from the strobe. After a while, I 
traced it to 'leftovers' on the board. 

With the power removed, the board got a 
good scrubbing with a stiff-bristled brush and 
rubbing alcohol, in a WELL ventilated area. After 
that, it held the charge. 

Lowest Dealer Pr~ce Ava~lable 
USB Relay Module 5+ 10+ 20+ 

Refurb. Panasonic 145 $45 $40 $35 
Regal w/Remote $38 $35 $30 
BC4535 86 Channel $30 $28 $25 
Oak Sigma 99 Channel $45 $40 $35 
75 Channel Converter $18 $18 $18 
Zenith ST1600 w/Remote $75 $70 $65 

Panasonic Converters Model-175 $65 $55 $45 
(550MHz) Six month's warranty on this model only 

Call us today to satisfy all your cable equipment needs! 

SAM9 S ELECTROlllCS 
I -405-6;1 I - I 856 

All Cable Equipment is unmodified. 

Model JSB-210 
Controls 8 to 16 "form C" relays 
over the USB (Universal Serial 
Bus). Program the module with 

simple commands in any program 
language that supports USB 
Communications. Driver and 

sample code provided 

J-Works, Inc 
12328 Gladstone St., Unit 4 

Sylmar, CA 91342 
(818) 361.0787 Voice (818) 270-2413 Fax 

Write In 55 on Reader Service Card. 

Other Products 

RS-485 Remote 1/0 
ISA Waveform Generator 

RS-485 to DS-1820 
RS-485 Temperature 1/0 

DS-1820 Probe 

Visit our Web site for 
Information on all our products 

http://www.j-works.com 
E-mail sales@j-works.com 
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PARTS LIST 
Parts List Figure 2 
Simple, Stand-Alone, Ohmmeter for measuring light 
R1 1000 ohm pot, or See Table in Figure 2 Photo Cell CdS 276-1657 
R2 1000 ohms, or See Table in Figure 2 SWITCH Single Pole 3 Position 
R3 56-100 ohms Meter 22-410 (0-1mA) or see table 
Battery 1-1/2 volts and holder Meter 910-0388 (0-1mA 

Tech America) 

Parts Ust Figure 7 
Ambient Light Meter with AnaJog Readout 
A1 15K C1 0.1uF/15V 272-1069 Photo Cell CdS or 

Photo transistor 
276-1657 or 276-145 

R2 1K C2 0.1uF/15V 272-1069 
R3 6800 or See Table in Figure7 Regulator LM7805, LM7806, LM7808 Pick one 
Meter 22-410 (0-1mA) Meter 910-0388 (0-1mA Tech America 1-800-877..0072) 
Diffuser/holder for photo cell 272-340 

Parts List Figure 8 
Ambient Light Meter with Digital Display 
R1 100 C1 0.1uF/15V 272-1069 
R2 1000 C2 0.1uF/15V 272-1069 
R3 10,000 Photo Cell CdS or Photo transistor 276-1657 or 276-145 
R4 100,000 Diffuser/holder for photo cell 272-340. 
RS 1,000,000 LCD Panel Meter PM-128 (Circuit Specialists 1-800-528-1417) 
R6 82K SW1 ON/OFF, DPDT Toggle switch 275-626 
R7 1 OK pot SW2 LIGHT LEVEL, 2P 6 position Rotary Switch 275-1386 

Parts List Figure 9 
Strobe light, Analog Display 
R1 1000 C1 0.1uF/15V 272-1069 
R 2 15K C2 0.1uF/15V 272-1069 
R3 22K C3 10-50uF/15V 272-1024, 1026 or 1027 
R4 330 C4 0.22uF/15V 272-1070 
A5 500 ohm pot, up to 2200 ohms ok. 01 2N3904 276-1617 

(Pkg of 15) 
A6 330 02 MPF102 276-2062 
R7 6800 03 MPF102 276-2062 
RS 10 Meg • Diffuser/holder for photo cell 272-340. 
Photo Cell CdS or Photo transistor 276-1657 or 276-145 
Meter 22-410 (0-1mA) Meter 910-0388 (0-1mA Tech America 

1-800--877-0072) 
SW1 ON/OFF, DPDT Toggle switch 275-626 
SW2 INSIDE/OUTSIDE, SPOT Toggle Switch 275-625, 635 
SW3 RESET, SPST Push Button Switch 275-1556 • 

Parts List Figure 1 O 
Two-Range Strobe Level with Digital Display 
Al 1000 C1 0.1uF/15V 272-1069 
R2 100 C2 0.1uF/15V 272-1069 
R3 22K C3 4.7·50uF/15V 272-1024, 1025or1026 
R4 330 C4 0.22uF/15V 272-1070 
RS 500 ohm pot, up to 2200 ohms ok. 
A6 330 SW1 ON/OFF, DPDT Toggle switch 275-626 
R7 10Meg SW2 HIGH/LOW SPDTToggle Switch 275-625, 635 
RB 82K SW3 RESET, SPST Push Button Switch 275-1556 
R9 10K pot Diffuser/holder for photo cell 272-340. 
LCD Panel Meter PM-128 {Circuit Specialists 1-800-528-1417) 
Photo Cell CdS or Photo transistor 276-1657 or 276-145 

Parts List Figure 11 
Strobe/Ambient Light Meter with Analog Display 
R1 220 C1 0.1uF/15V 272-1069 
R2 5000 Pot C2 0.1 uF/15V 272-1069 
R3 15K C3 4.7-50uF/15V 272-1024, 1025or1026 
R4 1000 C4 0.22uF/15V 272-1070 
R522K 
R6 1 SK 01 2N3904 
R7 6800 02 MPF102 
RS 330 03 MPF102 
R9 500 ohm pot, up to 2200 ohm ok. 
R10 330 
R11 10Meg 

276· 1617 (Pkg of 15} 
276-2062 
276-2062 

SW1 ON/OFF, SPST Toggle Switch 275-612, 275-645, 275-634 
SW2 INSIDE/OUTSIDE, SPOT toggle 275-625, 635 
SW3 RESET, SPST Push Button 275-1556 
SW4 BATTERY TEST, SPST Push Button 275-1556 
SWS Function Select, Meter Switch 

(STROBE/AMBIENT), DPDT Toggle 
Regulator LM317, Adjustable 

Photo Cell CdS or Photo transistor 

Parts list Figure 12 

5-636, 275-663, 275-626 
Diffuser/holder for photo cell 

272-340. 
276-1657 or 276-145 

Strobe/ Ambient Light Meter with Digital display 
R1 34.SK* R10 10,000 R19 10K pot 
R2 470KR11 100,000 C10.1uF/15V272-1069 
R3 150KR121,000,000 C2 0.1uF/15V 272-1069 
R4 47 R13 22K C3 10-50uF/15V 272-1024, 

1026or1027 
RS 47 A14 330 C4 0.22uF/15V 272-1070 
R6 10 R15 500 pot, up to 2200 ok. 
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R7 10 A16 330 CS 47uF/15V 272-1027 
R8100 R1710Meg 
R9 ,1000 R18 82K Diffuser/holder for pfloto cell 

272-340. 
Pfloto Cell CdS or Photo transistor 276-1657 or 276-145 
LCD Panel Meter PM-128 (Circuit Specialists 1-800.528-1417) 
012N3904 276-1617 (Pkg of 15) • 
02 MPF102 276-2062 
03 MPF102 276-2062 
04 2N3904 276-1617 (Pkg of 15) 
05 TIP32 or similar power transistor 
06 2N3904 276-1617 (Pkg of 15) 
SW1 ON/OFF, DPDT Toggle 275-636, 275-663, 275-626 (DPDT, but that is all 

they list) 
SW2 BATT TEST, SPST Push Button Switch 275-1556 SW4 RESET, 

SPST P B 275-1556 . 
SW3 LIGHT LEVEL, 2P 6 positiof) Rotary Switch 275-1386 LED 276-069 
SWS Function Select, Meter Switch (STROBE/AMBIENT), DPDT Toggle 

275-636,275·663,275-626 
SW6 AUTO RESET ON/OFF, SPSTToggle Switch 275-612, 275-645, 275-634 
*H1 consists of 10K+18K+6800 connected in series. A 10K resistor plus a 25K 
pot would work 

Parts List, Figure 13 
Parts lifted directly from Figure 12. 
Auto-Reset option 
R2 470K Q4 2N3904 276-1617 (Pkg of 15) 
R3 150K QS TIP30, TIP32 (000-5168, 900-5170 Tech America) 
R4 47 06 2N3904 276-1617 (Pkg of 15) 
RS 47 LED 276-069 
R610 SW6 AUTO RESET ON/OFF, SPSTToggle Switch 275-612, 
27&645 etc. 
R710 CS 47uF/15V 272-1027 

Comments 
Where to get the parts 
As a convenience to those less familiar with this type of equipment, I have bro­
ken down the complete systems into smaller, easier-to-build units. That gives us 
a light meter for ambient-light with analog or with digital display: likewise, strobe­
only, with analog or digital display. This way, if you do not want to build a com: 
plate, and somewhat more complex system, you may use the parts list for just 
what you want to build and not have to dig the pieces out of two or three other 
diagrams. -

For the same reason, I have listed some of the part numbers from RadioShack. 
They are available in many parts of the country. That may save the trouble of 
getting the parts by mail order. In most cases, you will find equivalent parts from 
other sources, local distributors or if you have to, via mail-order. If you have to 
go mail-order, Circuit Specialists and Tech America look like good mail-order . 
stores. Tech America has a wide variety of parts that the serious experimenter 
should like, and they seem to specialize in making it convenient t9 do mail-order. 

Units with Digital display 
The units with digital panel meters need a Double Pole ON/OFF switch. A DP 
Single Throw switch is ideal, but the RS catalog lists only DP Double Throw 
{DPDT). You pay a few cents more for the extra contacts, or get the switch 
somewhere else. 

Transistors 
The parts lists call for 2N3904s which come in Single units, or packages of 10-
15, depending upon where you get them. The 2N2222 should work in these 
instruments. At 10-15 cents each, they look like a good deal, especially since 
they lend themselves to other projects. 

Boxes 
The box for the Digital liQ.ht Meter, came from Circuit Specialists. It has a nice 
appearance, but cost a bit more than the easier to get. 'black box' used for the 
analog meter. That box came from RadioShack as did the box for the 'Instant" 
Light Meter, Photo A. 

PC Boards 
You may get the printed circuit boards for $4.00 ea., from: 

Far Circuits 
18 N. 640 Field Court 
Dundee, ll 60118 

• 

Those are the complete strobe/ambient systems, either analog or digital display. 
Be sure to specify which board you want: digital or analog. These are some of 
the finest prefab boards that I have seen in years. 
Fred kindly supplied the layouts if you wish to make your own boards. 

• 



RGURE 9. 

DIGITAL 
FOIL SIDE 

1:1 

RGURE8. 

ANALOG 
FOIL SIDE 

1:1 

if you move around, the read­
ings can change until you hold 
still. It is that sensitive. Turn the 
range LIGHT LEVEL switch up 
a range or two. The numbers 
should get smaller. On the 
highest ranges, "5" and HIGH, 
you will probably want to go 
outside or point it at a strong 
light. Outside, this one shows 
around 400-500 on HIGH and 
1,900 to overrange on "5," 
when looking at a sunlit sky. 
Calibration will be done later, 
just check it out now. 

To check the STROBE 
function, set the controls for 
STROBE, LIGHT LEVEL for 
"5" or HIGH. Turn it ON or, if it 
was on, it will probably show 

• 

some reading. That should sta­
bilize in a second or two. 
Changing ranges usually puts 
a reading on the meter. 

If the reading drops off, 
decreases faster than one or 
two units per minute, go over 
the section on Board 
Contamination. 

.RGURE 10. 

COMPONENT 
SIDE 

ANALOG BOARD 

RGURE 11. 

COMPONENT 
SIDE 

DIGITAL 
BOARD 

Otherwise, tap the RESET . ..._-----------------~ 
When you test your unit, If everything 

seems to work, but the readings from the strobe 
shots seem to drop off, clean the board. That 
can happen with either the analog or the digital 
board. Once you finish the board, lay out the 
box, and drill the holes for the controls. Mount 
the controls, then run wires from them to the 
board, the battery, etc. Before you turn it on, give 
it one mor.e close look. 

Complete Digital Version 

. As with the analog board, I would recom­
mend putting the resistors on first, then the ,taller 
parts. Photo F gives a close-up view of the fin­
ished digital board. Lay out the box. Tape a piece 

button. After a second or two, the read­
ing should drop down to 000 or maybe as much 

. as 007. If it reads more than that, then hold 
down the RESET button, or put a clip lead 
across it and rezero (balance) the FET volt­

. meter. 
Check Photo F for the location of the BAL­

ANCE pot, R15 in Figure 6. Set the control for a 
reading of 000 or as close to that as you can. 
When done, remove the lip lead. The control 
should let you move the meter through zero. It 
should go from plus to minus. Normally the 
DPMs do not show a polarity sign when reading 
a positive voltage, but they do display the minus 
(-)sign when the input goes negative. 

of graph paper to the box. Use a pencil to mark Battery Test 
the positions for the parts. That makes it easy to 
'adjust' the layout. When you like the layout, mill , If you included the TEST BAT function, this 
and drill the box. You will probably find it most would be a good time to set it. Se:t the controls 
convenient to put on the labels 
before mounting the controls and 

to AMBIENT, LIGHT LEVEL to "4", cover the 
photo cell. Press the TEST BAT button or put a 
clip across it. Measure the battery that feeds the 
main circuit. Adjust the 10 K pot, R19 in Figure 
6, so that the DPM gives the same reading as 
the bench meter did on that battery. Remove the 
clip from the TEST BAT switch. 

I admit that it is a bit crude, but I just could 
not see taking the thing apart just to check the 
battery. The AUTO RESET LED will give a bright 
wink if that battery is up, otherwise the circuit will 
reset the system but the LED will hardly give a 
visible light. 

Reset 

If you included the A!JTO RESET, you may 
check it now. Get a reading on the meter with 
the switch in the STROBE position. Turn on the 

other panel-mount parts. Mount 
the controls first, mount the digital 
panel meter last. 

ADDRESSABLE STEPPER l\IOTOI~ CONTROLLER 

Run the wires from the board 
to the controls and the switches. 
Make sure that battery plus goes 
to the correct place, particularly 
the battery for the digital panel 
meter. Be sure to follow the instruc­
tions that come with your particular 
DPM. 

Check Out Time 

When you have everything 
wired, connect just the battery for 
the DPM and turn on the power 
(ON/OFF switch). The meter 
should show 000. If it does, turn it 
off and connect the other battery. 
Set the controls for LOW, AMBI­
ENT, and POWER ON. 

The meter should show some 
numbers, say anywhere from 100 
to 1,900, depending upon how 
much light you have in your work 
area. After five to six seconds, the 
reading should stabilize, although 

The PARAMAX stepper motor controller is 
a PC parallel port based addressable 
controller capable of simultaneous operation 
of 4 uni -pQlar stepper motors ranging in 
voltages from 5 to 12 volts at up to 2 amps 
per phase. The PARAMAX stepper motor 
controller includes 8 digital inputs with a 
data through put rate of 500k bytes per 
second. Using the unique PARAMAX 
addressing method, up to 256 controllers can 
simultaneously function from a single 
parrallel port. The programming package 
intludeslibraries that allow you to create 
applications both under Windows and DOS. 
Included libraries are: C++, .Pascal, Delphi, 
Basic and utilities for DOS and Windows. 

Also available at: 
FORD ELECTRONICS, INC 

(714) 521 - 8080 

Write In 56 on Reeder Service Card. 

Part Number: JWPlX-lA 

$199.95 

PARAMAl 1~. 
(800) 473 - 8080 

Come and visit us on the internet at: 
www.paramax.net 
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earlier, the LED can serve as a form of 
battery indicator. Although the circuit will 
still reset the system, the voltage to the 
LED circuit must be above about eight 
volts in order to get the LED to give its 
bright wink. 

ANALOG LIGHT~ 

W7RXV -

At first that may seem strange since 
the AUTO RESET circuit, which includes 
the LED, has a five-volt regulator feeding 
it. What it means is the voltage into the 
regulator has fallen too low to get the full 
five volts out of it. 

FIGURE 12. 

OVERLAY ANALOG BOARD. 
X-RAY VIEW OF FOIL FROM TOP 
COMPONENT SIDE OF BOARD. 

Therefore, the main battery needs 
attention. The battery for the DPM has so 
little drain on it that you may check it when 
you replace the main battery. The DPM did 
not seem to lose accuracy even when the 
battery for it got so low that the display got 
dim. Now, let's put the display to work. 

Numbers vs. Light, Strobe 

8el'l"S\8 

by FAA CIRCUITS 
W7RXV • 

ieJem lrlgll l&tlglb 

While these light meters have good 
sensitivity, they do not give you light levels 
in terms of f stops, shutter speed, and film 
speed. You have to determine that. If you 
start with a known light source and know 
what settings you use, that makes a good 
starting point. 

For example, with my favorite strobe 
and film, I set the camera for f 7 with the 
strobe 10 feet away from the average sub­
ject. See Table II. That means set the lens 
for f 3.5 at 20 feet or close to f 16 at five 
feet. With a faster or a slower film, I have 
to make suitable changes in the f stop set­
ting. 

FIGURE 13. 

OVERLAY DIGITAL BOARD. 

AUTO RESET. After about 15 seconds, the LED 
should wink and the readout should reset to 
zero, 000. If it resets but the LED did not seem 
to wink, wait for it again and try not to blink. 

If it looks like the LED does not work, try 
turning the wires around that go to the LED. If 
that still dqes not work, make sure that the bat­
tery is up to at least eight volts. As mentioned 
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To get a set of numbers that I could relate 
to camera settings, I set up the strobe, mea­
sured the distance to the light meter, and start­
ed firing away at it. I took several readings at 
each distance and averaged them for Table II. 
They showed minor variations. However, 
whether the meter showed them or not, they 
were always there. 

Write In 57 on Reader Service Card. 

Those minor variations will make little differ­
ence in prints. The automatic machinery used for 
most color work will compensate for that if it even 
sees it. At this point, variations of one to two per­
cent in readings do not indicate a significant 
change in light level. Sorry that I can not convert 
these readings directly into footcandles or lux. 
But that is why we set up a strobe and shoot at 
the light meter. 

Table II also lists what I call a throw-away 
strobe. It came off of a small camera and gets its 
power from a home-built plug-in power supply. It 
runs about 16 watt seconds and gets its trigger 
pulse from a wireless trigger described in the 
July '94 issue of Nuts & Volts. 

Because of the highly polished and sharply 
focused reflector, it puts out a lot of light in a nar­
row beam. It goes on top of the subject about 
three feet away. It gives the highlight to the sub­
ject's hair. 

The Table shows that level somewhere 
below the big strobe at 10-12 feet. With the help 
of the Table and a few test shots, I can place the 
strobe for the best results with less guess work; 
all of this with the diffuser in place on the light 
meter. 

Diffuser . 
The white diffuser screws into the top of the 

light meter. You want to use it when measuring 
incoming incident light. Without it, you point the 
light meter at the subject and measure reflected 
light. I will let the professional photographers 
argue over which one they like best, and why. 

Without the diffuser, these meters get quite 
directional. With the diffuser in place, the analog 
meter reads about 4-5 in an average room. 
Without it, the meter went from 3-12, depending 
upon where it was pointed. 

Numbers vs. Light, Ambient 

This should be easier than you might think. 
The chart that comes with the film, say ASA 200, 

tells you that for bright sunlight and 
average subject, set the camera at 
1/200-1/250 and f 16. For close­
ups of back-lighted subjects, in 
shade, set the camera ... Okay, you 
get the picture. So, take the light 
meter and . see what numbers it 
gives you in bright sunlight, in the 
shade, or wherever you may want 
to take pictures. Those first two set­
tings - bright sunlight and open 
shade - should be easy to dupli­
cate and make a rather good stan­
dard. 

Do that and make some test 
pictures for comparison. That will 
give you a good idea of how to set 
the camera when you come across 
that beautiful meadow or woodland 
scene that you want to capture on 
film. 

For indoor use, you will have to 
borrow a standard light meter or 
make a series of test shots while 
writing down the readings. Most 
likely you can draw on past shots to 
get an idea of where to set the 
camera until you get the prints or 
the transparencies back. 

After a while, you will develop a 
series of readings versus lighting 
conditions that will let you get con­
sistent pictures with the help of one 
or more of these (more or less) 
simple, practical light meters. NV 



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! 

Ideal for anyone interested 
in making their own powerful 
subwoofer. Internally, this 
amplifier isolates, then sums 
the left and right inputs to 
give a single mono channel 
with lOOW RMS output @ 
4ohm, B5W RMS @ Bohm. 
•Speaker level Inputs 
•Satellite outputs •Line level 
inputs •Auto tur~n • l2dB 
continuously variable 60Hz-160Hz 
crossover •Adjustable level control 
•0°/lB0° phase selector •Fully sealed 
rear housing •Requires BW square 
opening •Call for quantity pricing 

-0 1SOW Subwoo/er · ' 
Am lilier Module . 

A ste~p from our 
#50-6265 this 
powerhouse provides 
150W /200W RMS/peak 
@ 4ohm. In addition-to 
all of the listed features, 
this model includes a 
remote panel with 
motorized gain and 
crossover control and 
l.R. remote control. Fits 
into 9~· x 731." cut out. 

RF Modulator 
· Outstanding price on this 
popular audio/video/ 
surveillance accessory. 
Accepts standard A/V 
signal and places it on 
channel three or four. RCA 
type inputs. T type output. 
Requires 117VAC. Regular 
price $19.95. 

Solder Station 
TEN/NIA. 

Perfect for most soldering 
applications including SMD. 
Overheat protection with 
closed loop temperature control 
provides precise heat. Includes 
replaceable iron c lad conical 
%." tip . Linear LED display shows 
operating temperature . 
Regular price $79.95. 

8" Rubber Surround 
Pal ra iene Woofer 

AfCMaiww UlltN. 
Popular woofer 
design is the 
foundation of many 
home and auto 
speaker systems. 
70W/ 100W RMS/peak 
capacity, frequency 
response 30Hz-3.5KHz. 

' Bohm. Other sizes available. 
Regular price $13.50 

5" Stage Monitor Driver 
~qw;r 

Replaces Hot Spot. Bullfrog, 
Legend and Bose type 
stage monitors. Features a 
treated cloth surround and 
paper cone. Magnet 
weight: 17.7 oz. Voice coil: 
Bohm Power handling . 
RMS/peak 50W/lOOW. 
Frequency response: 
80Hz- l 5KHz. Regular pric~ 10.25 

Hale Cutter With Adjustable 
Radius Blade 

Great for speaker 
mounting. Cuts 1 ~'-7%' 
holes in plywood, plaster 
board and acrylic sheet 
up to 1%' thick. Also cuts 
aluminum, brass and 
metal sheets up to .04' 
thick. Base keeps bit 
perpendicular to cutting 
surface and cowl 
collects debris . 
when ceiling 
cutting. Regular 
price $103.00. 

BassBax Pro Ver. 6.0 
Design Program 

Design bandpass, vented, 
passive radiator and 
closed box speaker 
enclosures. Contains 
database of over 1.300 
woofers Including all MCM 
Audio Select models. 
Others can be added. 
Provides frequency plots 
from many popular 
measurement systems including IMP. 
LMS, MLSSA. and TFE-20. Requires 
MS Windows. 

Write In 94 on Reader Service Card. 

To take advantage of special pric ing on 
the items listed, please provide this 
code:~ 

Medium Size Prototype Board 
This board was 
designed for 
medium sized 
circuits with room 
for several !Cs and 
lots of components. 
The outside traces 
are all conriected 
while the center was designed to accept multiple 
ICs with 45 traces available for multiple connections. 
Board dimensions are 51A.' x 1~· x %,' 
Order # (1-9) (10-up) 
21""'580 $1.29 $0.99 

30 Piece Security Taal Hit 
Kit includes 
security torx bits. 
tri-wing bits. 
security hex bits, 
Nintendo type 
bits and more. 
Ideal when 
servicing Sego and Nintendo games. 
PS/2 monitors and more. 

Multi-Voltage Power Supply 
Fully regulated supply 
provides up to two amps, 
at the following selectable 
voltages: •3 •4\6 •6V •7 \6V 
•9V • 12V •Regular 
price $16.95 

85 Channel Cable Converter 
Includes last channel 
recall, channel memory, 
switched AC outlet and 
sleep timer. Remote 
requires two · AA· 
batteries (MCM #290-070). 
Regular 

. price $61.75. 

Aluminum Taal/ Equipment Case 

a.ra 
Includes 
one tool 
pallet and 
pre-cut 
foam 
bottom. 
Ideal for 
carrying test 
equipment 
with small hand tools and 
accessories. Black finish. measures 
approximately 19' x 14' x 6'. 
Regular price $51.50. 
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by-Fernando 
Garcia 

Build a SEPIC 
Regulatol' 
for Voul' 
Battery·P owel'ed 
Digital Project 

JUST ABOUT EVERYTHING-YOU 
NEED FOR FAXES & PRINTERS IS 
AT ONE CONVENIENT ADDRESS: 

www.faxrepair.com 
For service, parts & sales, Cyber-Test is 
America's largest Fax Support Center. 

• CIRCUIT BOARD REPAIR Component level repair on boards and 
power supplies for all brands & all models. 

• ENTIRE MACHINE REPAIR We fix any thermal, ink jet or laser fax. 
Low flat rates available! 

• PAm We have a huge inventory of new & refurbished fax and 
printer parts ready to ship. Easy ordering with no part number 
necessary. H-P laser parts available! 

• SALES Great deals on commercial grade plain paper faxes. 

• SUPPLIES Drums, toner & developer for laser faxes or printers. 
Lowest prices anywhere for Oki data, AT&T, DEX and Samsung! 

• SUPPORT Why go anywhere else? Check our Web Site or call today! 

800-881-3344 
press "6" for repair & sales 

INCORPORATED 448 Commerce Way . Bldg. 100 . Longwood, FL 32750 
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P 
ortable electronics are 
everywhere. The trend 
itself is not new; what is 
new is the fact that these 
portable devices are 

becoming increasingly sophisticat­
ed, and many of them are incorpo­
rating some sort of microcontroller 
or other embedded digital circuits. 
This has been fueied by the 
increased availability, ease of use, 
and lower cost of development tools · 
and the microcontrollers them­
selves. 

Perhaps you have got a great 
idea for such a portable digital pro­
ject, and you may have started to 
punch some code. As you debug 
the code and start laying out the 
project, a question looms deep in 
the background: How am 1 going to 
power the project? With batteries, of 
course. Simple question, simple 
answer, right-? 

The real answer is that there is 
more than meets the eye; that 
portable power is not a trivial con­
sideration. 

Beyond Linear Regulators 

The old standby for most of the 
homebrew digital projects has been 
a 9 to 12 volt "wall-wart" DC sup­
ply, followed by a-three-terminal lin­
ear regulator. The ubiquitous 7805-
type regulator is extremely popular 
for the application. A simple and 
almost foolproof solution, it only 

ellRIC eAPAelTORC 
IN-IYIU!IJIT WITll 
IDO% AeftJRACY 

eapAnal,gz... 88 $179 
Automatically discharges cap; 

Checks for low DCR and shorts; 

requires some decoupling caps 
here and there, and to use your fin­
ger as a temperature sensor to 
determine if a little heatsink is nec­
essary. 

The only problem with this sce­
nario: efficiency. Half or more of the 
total power may be consumed as 
heat in the regulator. This in itself is 
no showstopper for a line-powered 
application. But as every cell phone 
user knows, high energy storage 
and utilization efficien!=ies are para­
mount to low weight and size while 
maximizing usage time. 

Unfortunately, high energy 
capacity batteries and their associ­
ated chargers are not cheap, and 
usually beyond the budget of home 
projects. Thus, the only alternative -
left is to achieve high regulator effi­
ciency. 

High efficiency means, of 
course, either a low dropout linear 
or a switch-mode regulator. Low 

. dropout linears are also a simple · 
and attractive solution for many 
projects. However, battery. consider­
ations again may restrict the use of 
such a device. If our goal is to have 
simple, low-cost batteries and 
charging devices (if rechargeable 
Ciperation is required), then this 
goal rules out lithium, NiMh~ or 
other state-of-the-art chemistries. 
For portable devices, nothing beats 
four "M" size NiCad or Alkaline 
batteries. They are affordable and 
ubiquitous, have an adequate ener-

~TE ANY alORTED 
- ·leu<Y eDMPONDll' 
TD TIE EXA~T a»GT 

1--~-- 82A $179 
Locates shorted {Jl. leaky parts to the 
exact spot on the PCB without cutting 
up the board or unsoldering any parts! 

• 60 DAY SATISFACTION 
OR MONEY BACK 

GUARANTEE 

Checks high-frequency ESR and •AVA/LIABLE AT YOUR 
displays on 20-segment LED meter FAVORITE DISTRIBUTOR 
3-color chart shows typical values. · - liiilllil! 
Includes gold-plated tw~zer probe jH,.~ !iii] lllJ ~ 
Portable ... Batteries included! · '* 
ELECTRONIC DESIGN SPECIALISTS 

4647 Appalachian St, Boca Raton, FL33428 561-487-6103 www.eds-inc.com 
we make test equipment designed to make you money. 

Write In 71 on Reader Service Card. 



Tal).le 1. Typical Power Supply Ratings 

Input voltage: 3.9 to 7.0 volt DC@ full load 
3.5 to 7 .0 volt QC under half load 

Output voltage: 5 voltDC, ± 5% 
Operating frequency: 100 KHz nominaL 
Load current; 10 to 160 mA continuous rating. 
Worst case rrpple: 400 mV. pk-pk @ full load and minimum iflPut 

voltage. r. ,, · 
Average ripple: 200 mV pk-pk. 
Short circuit protection: current limited to -700 mA. 

gy storage capacity for their size 
and weight, and apparently battery 
vendors have standardized their 
retail practices to four-packs. 
Therefore, four cells should become 
our portable power target. 

Let us analyze the conflict 
between the proposed four cells 
and a linear regulator. The end volt­
age of a depleted cell is about 0.9 
to 1.0 volts, depending on the 
chemistry. On the other hand, most 
low voltage regulators require at 
least 0.4 volts above the regulated 
voltage. This means that to fDeet 
the minimum input voltage of 5.4 
volts, at least six cells are required. 
This will not meet our four-cell crite­
ria, and worse, with a fully charged 
alkaline, 45% of power would be 
wasted. 

Thus, a low dropout regulator is 
ruled out. This leaves us with 
switch-mode regulators, of which 
there are many topologies. Some 
may be ruled out quite readily; a 
buck regulator, although simple and 
efficient, still requires more than 
four cells. A push-pull regulator is 
very efficient but complex, and their 
iransformers require to be custom 
wound and may be too challenging 
for a novice builder. 

The boost topology merits . 
some consideration, as it would 
allow for even fewer cells. This 
topology is becoming very attrac­
tive for high-end portable devices 
employing lithium single cell solu­
tions, however, the cost and avail­
ability of regulators which may 
operate in the two to three volt 
range is still beyond the reach of 
hobbyists. 

The buck-boost would be an 
ideal candidate: This topology 
allows the input voltage to be above 

• or below the output voltage. This is 
particularly useful in our four-cell 
target, as the input range will fluctu­
ate from six to below four volts. The 
fly in the ointment for this topology 
is that it inverts the polarity of the 
output voltage; voltages negative to 
ground are obtained. 

Thus, the best solution would 
be the SEPIC regulator, which also 
allows input voltages to be above or 
below the. regulated output voltage, 
while maintaining the polarity. The 
SEPIC topology provides an addi­
tional and very substantial advan­
tage: There is no direct DC path 
between the input and the output, 
therefore shorting the output will 
not cause very high currents to 
flow, even if the controller IC itself 
fails. One of the reasons for the 
SEPIC topology not being very pop­
ular is that the feedback loop is 
more difficult to compensate, but . 
the selected controller IC takes care 
of it. 

Regulator Description 

The heart of the switch mode 
regulator is a LM3578 device, which 
is part of National Semiconductor's 
family of Simple Switcher® devices. 
As its name implies, National has 
done a superb job of creating a 
product line which is full-featured, 
yet simple to use. 

The LM3578 is a little more 
adaptive than other family mem­
bers which are dedicated to a single 
topology. The device provides a 
very novel feedback scheme, wliich 
allows simple loop compensation 
for this topology, which is not par­
ticularly easy to stabilize for all volt­
age input/loading conditions. 

This removes one of the 

Table 2. Parts List 

Designator 
R1a,b 
R2 
R3 
R4 
R5 
C1 
C2 
C3 

I C4 
C5a,b 
C6a,b 
u 
L2 
01 
IC1 

Description Oigi-Key pin 
0.33 1/4W 5% 12t0 SMT resistor P0.33SC'f 
220K 1/8W 5% 1206 SMT resistor P220KECT 
402K 118W 1 o/o 1206 SMT resistor P40.2KFCT 
10.0K 1/8W 1% 1206 SMT resistor P10.0KFCT 
31.6K 1/8W 1% 1206 SMT resistor P31 .6KFCT 
2200 pF 10%, 1206 SMT ceramic capacitor PCC222BCT 
20 pF 5%, 1206 SMT ceramic capacitor PCC200CCT 
2200 pF 10%, 1206 SMT ceramic capacitor PCC222BCT 
4.7 uF, 6.3V, size A Tantafum capacitor PCS1475CT 
4.7 uF, 6.3V, size A Tantalurq capacitor PCS1475CT 
4.7 uF. £.3V, size A Tantalum capacitor · PCS1475CT 
150 uH inductor Miniature Hi Current M5820 
100 uHJnductor Miniature Hi Current M5818 
1N581fi,Schottky diode 1N5817CT 
LM3578 switch-mode controffer, S.DtP LM3578AN 

Miscellaneous Parts: 
Four-cell AA battery holder, SPST switch, hookup wire, ferrite beads. 
Contact the author at HYPERLINK E-Mail~ garciaviesca@worldnet.att.net for 
board availability. 

Unicorn Electronics 1142 State Route 18 
Aliquippa, Pa. 1 5001 

Components & More ! www.unicomelectronics.com 

Celebrating our 17- th Year Of Service II 
DIODE/ TRANSISTOR TESTER KIT 

DTlOOK 24.99 23.74 21.37 

SINGLE TURN TRIMPOT 

• 1/2Watt 

• 1 0% Tolerance 

• 3/8' Square 

• T0-5 Grid 

• • Top Adjustment 

• Bourns 3386P or equal 

S18Clt 1-24 H 1• 
P0150 50 ? .59 .56 .50 
P01100 100 ? .59 .56 .50 
P01500 500 ? .59 .56 .50 
POllK lK ? .59 .56 .50 
P012K 2K ? .59 .56 .50 
P015K SK ? .59 .56 .50 
POllOK lOK ? .59 .56 .50 
P0120K 20K ? .59 .56 .50 
P0150K SOK ? .59 .56 .50 
POllOOK lOOK ? .59 .56 .50 
P01200K 200K ~ .59 .56 .50 
P01500K 500K ? .59 .56 .50 
POllM iMeg ? .59 .56 .50 

A thidc. foaming cleaner for use Transmit your voice 
in static sensitive applications. on any FM radio. 
Safe for plastics and fiberglass. ' Range up to 1()()()' . 
Use on computer cases and all Cose induded 
office equipment. Also deans r-----------1 
soft fabrics. 5 oz. aerosol can. Sl8llf I., lMt 2S+ 

What Do We Hove ? 
• I.C.?s 
• Oscillators 
• Crystals 
•Diodes 
•Tools 
• Laser Diodes 
•Vises 
• Resistors 

• Capacitors 
•Connectors 
• Trimpots 
•Kits 
.•Vises 
• LED?s 
• Transistors 
•And more! 

K30 15.9915.1913'.67 

ANTl·STATIC CLEANER 

I 
General purpose 
~leane'. _for use i.n stat· 
oc sensotive apploca· 
tions. Safe for plastic 
and fiberglass. 1.75 
oz. non-aerosol bottle. 

S18Clt M 1•1' 2St 
ss1101 • .99 .94 .85 

HEAT SINK 

• 
• lhermalloy # 6073 
• TO· 220 type 
• .ls• square x 

~-------------' .375. high 
TELEPHONE KIT 

Build this high·tech, see·thru 

, 

plastic telephone. Learn theo­
ry on how telephones work 
Flashing neon lamps when 
phone rings. Redial system 
and wall mount i~duded . 
Comes complete with manual. 

mlClf l·M 2Ht t• 
HS1001 .19 .18 .t6 

PEAKING COIL 

• 390 ~h 

" 

•TDK#HD1Q-R391 

• .375' diameter 

,..S10CU ______ .;..;1 .. _1;..;.•;:.;M__::2St~ S11C1t 1-14 2S4t ... 

K30 15.99 15.1913.67 581037 .15 .14 .13 
~---------~ 

ORDER TOLL FREE! - 1-800-824-2432 •FAX ORDERS - 724-495-7882 

NO SHIPPING CHARGES!!! 
41 WATT SWITCHING 1 1 PIECE COMPUTER TOOL KIT 

• 

•Input · 115/230V 
• Outputs· +SV@ 3.75 Amps 

+12V@ 1.5Amp 
-12V@.4Amp 

• Size · 5.25" W x 7" lx 2.50" H 

. 
! ,Jy 

' l 

11 piece kit containing: 
• 3/16• & 1/4' nut driver 
• 3 prong parts retriever 
• Tweeze< 
• 3/16". 1/4", #1 & #2 phillips 

reversable screwdriver , .. 
PS1003 9.99 

• The total design workstation· including 
expanded inslrumentation, breadboard 
and power supply . 

• Ideal for analog, digitol and micro 
processor circuits 

• 8 logic probe circuits 
• Function generator with continuously 

variable sine, square, triangle wcne 
forms, plus m pulses 

•Triple power supply offen fixed 5 VDC 
supply plus 2 'l<lriable outputs· +5 - 15 
VDC and -5 · 15 VDC 

• 8 ffi comp. LED indicators, switches 
• Pulsars 
• Potentiometers 
• Audio experimentation speaker 
• Multiple le<nures in one comrlete lest 

inslrument saves hundreds o dollars 
needed for individual units 

• Unlimited lifetime guarantee on 
breadboard sockets 

SIOCU 1-9 10-M 
P8503 299.99 

SLIDE DIP SWITCHES 
SPST -= 50VDC@l00ma . Numbered Switches . . 1 oo· spacing 

91111 1-2' 2549180t 
SW4S 4 Position .59 .56 .50 
swss 5 Position .59 .56 .50 
SW6S 6 Position .59 .56 .50 
~s 7 Position .59 .56 .50 
SW8S 8 Position .59 .56 .50 
SWlOS 10 Position .69 .66 .59 
SW12S 12 Position .69 .66 .59 

9 . .49 

> • .1. • 
• T· 10 & T· 15 reversable screw 

driver 25+ 

8.54 
• IC extroctor 

• 14· 16 pin IC inserter 
0 110· flat screwdriver 

• #0 phillips screwdriver • Black vinyl zippered case 

SIOCXI ,.. 10-24 25+ 

Tl<l 100 19.99 18.99 17.09 

RCA JACK 

•PC Mount • SPOT/off.on 
• Vertical or rt. angle -4- • 3 amps@ 125 VAC 

• Solder toil • Metal body 
• 9/16' x·7/8' 

1·2' 25-99 lOll+ mounting 

.19 .18 

.19 .18 

Conlains: 

.16 SlOCD 1·24 25-99 .... 

.16 SW1004 .39 .37 .33 

PROTO LAB 

A state of the art electronics lab for your PC. 
You can build & experiment with octual circuits, 
choosing from an unlimited number of compo­
nents. Then, analyze your circuits with built-in 
hi9h·tech instruments. This complete electronics 
lab simulates thousands of dollars worth of 
parts and instruments. Plus you get a unique 
experiment book. Easy lo use, menu driven, 
mouse controlled circuits came alive on your 
screen. You can't blow up your 'lab' because 
~~ fool·proof & safe on your PCI . 

49.99 47.49 42.74 

• 100 ml safety solvent spray 2732A·20 
2764-20 • 1 O G.P. wipes 

• Static reducing doth 
• Disposoble gloves 
• Brush 

. 2764-25 
2764A·20 
2764A·25 

- --._,-- ,-.. -24--25t---< 27C64· 15 
!-==~~.......:~....:.:c:::..-'""'=-i 27256-15 

5.49 5.22 4.70 
5.39 5.12 4.61 
4.49 4.27 3.84 
3.49 3.32 2.99 
2. 99 2.84 2.56 
2. 99 2.84 2.56 
4.79 4.55 4.10 
2.99 2.84 . 2.56 
3.09 2.94 2.65 

SB1108" 1.99 1.89 1.70 27C256·15 
'-------------' 27512·25 
INFRA·RED COLLIMATOR PEN 

~ 
A low power collimator pen 
containing a GoAIAs laser 
diode. Pen delivers 2.5mW @ 
820nm. Operating voltoge of 
2.2·2.SV @ 90· 150mA is 
desi_gned for lower power 
applications. The Slainless steel 
case measures .11 mm in diam­

eter and 27 mm long. 

27C512·25 
27COHH5 
27C020-15 
27C040·12 
27C080·12 

2. 99 2.84 2.56 
2.79 2.65 2.39 
3.49 3.32 '2.99 
5.49 5.22 4.70 -

10.99 10.44 9.40 

CHOKE 
• Postage stomp type 
• .375 W x .500 H 
• 10 ~h@0.5 A 

581052 49.99 47.49 42.74 ~S_B_l0_7_0" ___ .1_2_.;....·l.;_1 __;.·;..c;lO-" 
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ELECTRONIC TEST E_QUIPMENT 
BOUGHT Be SOLD 

90 DAY WARRANTY PAiTs Ir lA80R • 10 DAY RIGHT OF REIURN, OPEN ACCOUNl'S 

Ailt8ch 360011, Ffecluency ~- .01·2GHz ............ $800 HP 8672A/01 , Signal Generator, 2·18GHz. . . . ........ $5,000 
Aillech 7615, NoiMt $oon:8. 28VOC, .01-1.sGHz ........ $250 HP 8697A, RF Plug-In, 26.5-400Hz ...........•...... $250 
Ailtech Type 32, Precision Attenuator, 0-1()()(13 · · ·. · · · · · $300 HP 8743A, Reflection Transmission Test Set .... . .... . . $200 
Atgosysiems AS210, Frequency Calibration System · · · $2,000 HP 8743A/018, Reflection Transmission Test Set 18GHz . $300 
Austron 2100R, Loran-C Frequency MooitOr. · · · · · · · • · · · $500 HP 9750• St Normai Includes Cable $250 Austron 2110, Discipliled Frequency Standard ••...... . $500 "' orage zer, ... . .... . 
&114381 , RF Power Analyst Qpl 832 ............... $200 HP 8756A, Scalar Network Analyzer ............... $1,500 
Boonton 26A, MilNoltmeter Calibrator ................ $100 HP 89038, A1J<io Analyzer, Opl 001 ................ $2,500 
Boonton 82AO, MociJlation Meter ................... $650 HP 8970A, Noise Figure Meter .................... $4,000 
Boonton 92BD, Digital RF MiliYolt Meter .......... . ... $250 HP E3617A, DC Power Supply, 0-40V, 1A ..........•.. $250 
Boonton 1028, Sii1lal Generator, .45-520MHz · · · ·. · .... $500 HP K486A, Power Sensor 18-26 SGHz $100 
Boonton 518-M, 0 Standard .. · .. · · .. · .. · · · · · .. · · · $100 HP P486• Power Sensor' 12 4-1.BGHz .......... . . . . . $100 
Boonton 2500 DC Range Calibrator $250 "' ' . . ............ .. 
Boonton 4200/4E, Power Meter Mtfl se,;so,:::::::::::: $600 HP X486A, Power Sensor, 82·12.4GHz. .............. $100 
Boonton 4200/4G, Fower Meter Sensor, .01·26.SGHz .... $200 Hughes 8010H, TWT Amplifier, 3-BGHz . ........... . $1,000 
Boonton 4220/51013, Fower Meter Mth Sensor . . .. . .... $600 Huntron HTR 10058, Tracl<er ComponentTester . ....... $300 
Boonton 4300, Power Meter, 2 Channel ............. $1,200 Keithley 192, Programmallle OMM, 6.5 091s, HPl8 ..... $600 
Bruel & Kjaer 1612, Bandpass Filer ................. $250 Keithley 195A, Digital Multimeter .................... $300 
CalilEa .1nsL

380
1on, IC PowersSoun:e : .................. $400 Kei1hley 614, Etecirometer ........................ $700 

ton K11 , Frequency ynthesizer, 1·2000MHz .... $2,000 ~~- u•e 3202 .,..,., , n Hn 8n Unused $350 
EJP 371, Soun:e Loc:l<ing Microwave Counter, 18GHz ... $1,000 ru'""""" ' r•<0 ' u-, . r , r, ' ''' '· · · • ·' 
Elp uc• •"--~ "'--~ Opt 02 05 08 $1 000 Leeds & North 1091, Capacitor Decade, .001uF·1uF .... $150 

.,._., ~""••v """'"~" ' ' · · · ' . ' . . . ' M' tics NSl·52640W NoiMt Sou 26 5-<IOGHz EIP 931 , Microwave Source, .01·18.6GHz, Opt 9320 ... $6,000 ocrone , rce, . 
ESI 296, Auto LCR Meter ......................... $800 28 Volts .......... . ......... . ........... .. ... $350 
FkJke 515A, Ponable Caibrator .. . ........ . •....... $800 Naroa 5082, High Directivity Bridge, 2·18GHz . .. .... ... $300 
Fkli<e S40B, ThennaJTransfer Standard ......•. . .•.•.. $500 N8llla 5292 Directional Coupler, 1·18GHz ..•........ . . $200 
~~ 60806010~ANFrequency Synsthesizer, 10Hz·11MHz ..... $4. $300 PMI 10188, Peak Power Meter ..................... $200 
,...., "' Frequency :;yn., .5-1024MHz · · · · · · · · ,000 RacaJ Dana 1515, Delay Pulse Generator . .. •......... $500 
FkJi<e 8922A. True RMSVoltmeter. • • · · • · • · • • • • · • · • · • · $250 RacaJ Dana 1992, Frequency Counter, High Stab ......•. $500 
FkJi<e ASS, ThennaJ Converter .................. . .. $200 RacaJ D 90821'! <>-...1 G 1.5-520MH ••N> 
FTS 115Ml01, Frequency Standard .................. $400 ana , ...,,_ en. z .......... ....,.. 
General Mictowave 478A, Peak Fower Meter .......... $700 Racal Dana 9303, True RMS RF L8'l9l Meter .......... $500 
General Radio 1557, Vibration Cati>rator .. .. . ......... $400 Racal Dana 9515, Universal Counter, HPl8, Opl 41 ..... $200 
Glga~ 600/6-12, Frequency Stntllesi~ . . ....... $1,000 Sencore TF30, Super Cricket Transistor Tester . . ..... . . $200 
G!Oltronics 600/10-18, F<eque~thesizer ..... . . . $1,500 Since A300, Aerostat Anti-static ••••••.••.•.•••.••.• $100 
~910, Frequency Syn , .05-26GHz, $8 OOO Tek 11A72, Vertical Amp, 2 Channel, 1GHz ........... $1,000 

..,,.,., .. · .... · .. · · .... · · ............ · .. · • Tek 134, Probe Amplifier for P6021 & P6022 ........... $100 
9154C, Transwlt Standard CeU · · · · • • • · · • " · · $300 li"" 1420 NTSC Vect $500 

Guildine 9577, Precision OMM, 7 5 Digits ............ . $300 "' • orscope • · · • • : • • · • .... • .. · · • .. 
Hitachi Y.212. Scope, 20MHz. Dual Trace ............. $200 Tek 1470, NTSC Color Sync & Test Sig. Generator ....... $500 
HP 11590A, Bias Network ..... . .................. $250 Tek 1502, TOR, Opl 4, Chart Recorder ............. $1,000 
HP 11604A, Univelsal Extension ... . ............•.. . $100 Tek 1503/01/05, TOR, Scale in Meters ...•.. . •...... $1,000 
HP 11605A, Flexible.Ann ......... ··•············· $100 Tek 176, Pulsed High Current Fixture for 576 . .......... $500 
HP 11638A, Cali>ration Kit, Type N · · · · · · · · · · • .. · · · · · $600 Tek 178, Linear IC Test Focture, For 577 ... .. . .' ....... $150 
HP 116658, Modulator ........................... $250 li k 2336 Scope 100MHz Dual li $700 
HP11869A,AdaptorforP1ug-ln8350A/B .............. $350 e • • . . • race ............. .. 
HP 11970A, Harmonic MOaer, 26.5-400Hz ........... . . $800 Tek 2432, Scope, Digital, 300MHz, 4 Channel, HPl8 ... . $2,000 
HP 11970K. Harmonic MillBr, 18-26.sGHz ............. $800 Tek 24458110/12, Scope, 150MHz, 4 Trace, HPl8 ...... $1,800 
HP 119700. Harmoni: Mixer, 33-500Hz .............. $800 Tek 2465, Scope, 300MHz, 4 Channel .............. $1 ,800 
HP 1600A, Logic Analyzerwlpods .....•.•.... · ..... · $400 Tek 3050MM, Scope, 10MHz, Dual Trace, DMM, battery .. $500 

~~ 1~ = = = SC0Pe ~ · · · · · · · · = Tek 4041 , System Controller, GPl8 ... . ......•....... $200 
HP 165108, Logic Ana~ Card, l65boA Sys!M.::::::: $500 Tek 464, Scope, 100MHz Dual Trace, Storage ....... . .. $400 
HP 16530A/16531A, Digital Scope Card, Tek 465, Scope, 100MHz Dual Trace ................ . $400 

16500A System ............................... $500 Tek 492, Spectrum Analyzer, Opl 01/02 ............. $4,000 
HP 2148, Pulse Generator ................. . .... . $1,000 Tek 492, Spectrum Analyzer, Opt. 01/02/03 . .......... $4,500 
HP 33102A, Microwave Switch, 100MHz·18GHz ..... . . . $100 Tek 492/02, Spectrum Analyzer •. . .... .. •... .. . ... . $3,500 
HP 3314A, Function Generator, Opt 001 ............ $2,000 Tek 492BP. Spectrum Analyzer ...••......... . ..... $8,500 
HP 3325A, Function G~tor . . · . · · · · · · · · · · · · · · · $1,000 Tak 496P, Progammabte Spectrum Analyzer .••.•.•.. $4,000 
HP 3325A/01/02, Function Gen., Opt 01/02 ....•. . .. . $1,500 li"" 5A13N Diflerential "-··-tor $250 HP 33322H, Pro!Jainmabte Atlenuator OC-18GH $250 "" ' ~ • ..,.... ' .......... . .... . 
HP 3400A. RMS\littmeter, 10Hz·10MHz ....... ~ :::: :: $200 TBk 5A20N, Diflerential Amp ••...•.•....• . ••••.••• . $100 
HP 3403C, True RMS \IJl!meter .................... . $200 TBk 604, XV Moo~ ............................. $100 
HP 3455A, Digital Muttineter .......... .. ........... $300 TBk 7D20, Progammable Digitizer P1 ........ . ....... $600 
HP 3456A, Digital Multimeter .•.............. . ... ... $600 Tek AA501 , Distortion Analyzer ..................... $800 
HP 346A, Noise Source, 10MHz·18GHz ..... . .. . ..... $800 Tek DC503, Universal CounterTrnerTMSOO ... . ..•.... $100 
~~ =: =r:;;. :;5QH;~:::::: : :: :J Tek DC504, Countertr~erTMSOO .. ...... . ... ... ... ~100 
HP 41408 Picoanvneter DC Source $2 000 TBk DM502A, Au1orangmg DMM · .... • .. · ...... .. · .. $150 
HP 4274.\ ~ LCR Meter."oPt ooi:OOi ' .' ' TBk FG501 , Function Generator, 1MHz . ... ........ . .. $100 

HP18 ...... ... ............................. $3,000 TBk FG502. Function Generator, .1Hz·11MHz . ......... $250 
HP 436A/022, Power Meler, HPl8 ................... $500 Tek P6046, DitlerentiaJ Probe ..............•.. .. .... $300 
HP 50058, 5qlature ~ ........... . ........ $350 Tek P6201 , FET Probe Kit. 900MHz ........... . ...... $400 
HP 5006A, SiglaJln Analyzer .... .. ..... . ......... $300 TBk P6204, 1GHz FET Probe ...... . . . ...... .. ...... $300 
HP 5316A, Universal Counter, Opt 004 .• .•...•.... · · · $200 Tek P6430, Temperature Probe . . ....•... ..... ..... . $100 
HP 5334A/020, Uni\lersal Counter wtrNM · · · · · · · · · · · · · $600 li"" PG508 Pulse Generator 50MHz $300 HP 5335A/010 Frequency Counter $600 "" ' ' ............... ' 
HP 5335A/030, Frequency Counter ·1~ · · · · · · · · · · $800 Tek PS503A, Dual Power Supply .••••••••••••.••.••. $150 
HP 5340A, ~Counter, 1eGHz .... . : : : : : : : : : : $600 Tek SC502, Scope, 15MHz, DualTrace ........... . ... $200 
HP 5340A, Frequency Counter w/Opt. 01/02/011 ........ $800 Tek SC504, Scope, 80MHz, Dual Trace ............... $500 
HP 5342A. Microwave Counlar .................... $1,000 TBk SG502, Sig. Gen. SHz·SOKHz ............. . ..... $200 
HP 5345A, Frequency.Counter! Opl 012 ... . .. . ...... $400 Tek SG5010, Programmable 09Cilator ............... $800 
HP 5350A/010/002, Microwave Frequency Counter ..... $2,000 TekTDS410, Digitizing Oscilo6cope, 150MHz. ........ $3,000 
HP 541000. D9taJ Scope, 1GHz · · · · · · · · · · · · · · · · · · $2,000 liek TG501 Time M·"' Generator ..,.,., HP 54200A, Digital Stora Scope $800 ' "'" . • ..... ' ........... ,.._ 
HP 6112A. Power SuWf 0-40V, o.SA . : : : : : : : : : : : : : : : $200 TBk TM503, 3 Slot Fower~· · • · · · · · · • · · · · · · · · · · $100 
HP 8015A, Pulse Generator, .1Hz-50MHz, 'JIJV •..••.•.• $500 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, 
HP 8165A, f'rtvamm8ble 5q1a1 Source AM, FM ................................... $1,800 

.0001-50MHz ........ . ......... : ............ $1.000 Ungar 4624, Solder, Desolder Station ................ $250 
HP 8165A, ~ SilJlal Sot.rce, Opt 02/03 ... $1,200 Vallalta 2000, Auto Di~ Wstt·Ammater ........ . .... $200 
HP 83508. 5-s> Oocilalor Mainframe ............. $2,000 \\>-Data 5110, Semiconductor Tesler, In/art CiaJit ••..•. $150 
HP 8354-0A. RF Plug-In, 2-8.4GHz .....•........... $1,200 wavetek 143, 20MHz Function Generator .. ... ........ $200 
HP 83545A. RF f'llltln, 5.&-12.4GHz ... · · · · · · · · · · · · $1,200 Wsvetek 166, Pulse Function Generator, 50MHz ••••.... $500 
HP 83592C, RF ~In •. 01·20GHz . . ....... . · · · · · · $8,000 ·~~" 178 SOMH .........,_mable wa form S $1 000 
HP 8410Cl8412B, Network Analyzer """"""' • z • '""'"'" ve yn. · · · , 

wl8411A/Opt. 18, 18GHz ...... ... ..... . .... . .... $800 Wsvetek 180, Sweep/Function Generator .. . ........... $200 
HP 8411A. Frequency CorNerters ................... $250 Wavetek 185, Sweep Function Gen .. 0001-6MHz ..... .. $400 
HP 8414A, POiar Display ...•......•.•............. $300 wavetek 186, SMHz Phase Loclc Generator •......•...• $200 
HP 84458, = Anfz., Automatic Pre-Selector •••.. $300 Wavetek 1084, Signal Gen. 5-per, 3.5-4.SGHz ....... $300 

~~.~~~~~~~::: t:: Wavetek1910, XY~._Dua1Traoe ............... $400 
HP 850278 Directional Bridge 10MHz·26.5GHz $1,200 Wsvetek 452, Fiiter, Dual Hi/Lo, 1Hz·10KHz ........... $450 
HP 8557AJi80TR, Spectrum ANlyzer, .01-3SOMHZ:::: $1,000 Wavetek 7530A, FFT Spectrum Analyzer IHOOKHz ..... $500 
HP 8559At182T, Spectrum Analyzer, .01·21GHz ....... $2,500 Wavetek 907, S'!lnaJ Generator, 7·11GHz ............. $600 
HP 8559A/853A, Spectrum Analyzer, 09taJ, Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 

.01·21GHz .................................. $3,500 Sweep ........... . .... . ........ .. .•....... $1,000 
HP 8565A, Spectrum Analyzer, .01·22GHz ......... . $3,500 Wlltron 560A, Network Analyzer •.•.••.•..•.•.•••••. $800 
HP 8565A, Spectrum AnV(zer, .01·22GHz, Opl 100 .. . $4,000 Witron 560-7K50, RF Detector, 10MHz-40GHz . . .. . .... $400 
HP 8566A. Spectrum Analyzer ················ ·· · $20,000 Wlltron 560-97A50, SWR Autotester, .01-18GHz .. , •.•.. $500 
HP 8569A. Soedrurn AnVfzer, lOMHz·22GHz ... · .. · · $5,000 Witron 6100, SweeperMailframe ............. '. ..... $250 
HP 86241A, llF Plug-In, 32~.5GHz · · · · · · · · · · · · · · · · · $400 Witron 6100/62370 S General« 2·18GH $800 HP 86260A, RF Plug-In, 12.4-18GHz ................ $400 , weep , Z ...... . 
HP 86290A, RF f'llltln, 2·18GHz ................. $1,200 Witron 62130, RF Plug-In, 10MHz-42GHz ............ $400 
HP 862908, RF ~In, 2·18GHz ...... . .......... $1,400 Witron 62190, RF Plug-In, 2-8GHz .............•.... $200 
HP 8643A. Synthesized Frequency Generator Wlltron 62230, RF Plug-In, 4-12.4GHz. ........ .. •.... $250 

.26-1030MHz ............... ·. · · · · · · · · · · · · · · · $8,000 Wlltron 62290, RF Plug-In, 7.&-18.SGHz ......... .. ... $300 
HP 86568, Sii11aJ Generator, .1-990MHz, AM/FM· · · · • • $2,000 Wiitron 62FF75 V''"'R <>-...... 10-1000MHz $150 
Hp8660C ~s "'••M•&•••oc•26GHz $2500 ' "" ~...,..,, .......... 

• yn w'""""""' uuu...,.,, • • • • • • ' Wlltron 6647A·20/02l03 Programmable 
HP 86601A, R Plug-In, 110MHz . ................. · · $200 S G ' $4 000 
HP 86602A, RF Plug-In 1300MHz S500 weep enerator ...... . .. ..... ....... : .. .. . .. , 
HP 86603A, RF Plug-In'. 2600MHz'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.' .'$1,ooo Wlltron 6NF50, Autotester, HSOOMHz, tor 640 . . ....... $100 
HP 86632A. Modulation Plug-In .. ........ . . ... ..... $200 Witron 7850, Detector, HSOOMHz, for 640 ...• ..... .. $100 

MONTHLY CLEARANCE SALE 
...... WILTRON 6100 SWEEP GENERATOR MAINFRAME ~ 

SALE PRICE $100.00 - MANY PLUG-INS TO CHOOSE FROM 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 
909-279-7347 •FAX 909-279-7347 
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Relevant waveforms at five-volt DC Input and a load of 65 mA. 
Tbese waveforms may change with different Input voltages 

and/ or load currents . 

SEPIC's drawbacks. It also allows 
the frequency to be determined by 
an external capacitor, which is very 
useful in this project since the 
SEPIC topology requires two induc­
tors, and choosing the highest 
allowable frequency will minimize 
their size. Provision for setting the 
current limit is performed by an 
external resistor. 

Figure 1 shows the complete 
schematic of the supply. Attached 
to U1 's pin 4, Cl is the timing 
capacitor, which sets- the internal 
oscillator to run around 100 KHz, 
which clocks the pulse width modu­
lator. This, in turn, drives the output 
transistor. In this topology, the tran­
sistor's collector switches to ground 
the node at L1 and C5, simultane­
ously allowing current to build up at 
L1 and for capacitor C5 to pump 
current into l2, with the charge pre­
viously stored at C5. 

At this point of time, D 1 is 
reverse biased, and the charge 
stored at C6 supplies current to the 
load. During the next phase, the 
transistor releases the node, and 
the current stored in L1 both 
recharges C5 and flows into diode 
D 1, which becomes forward biased. 

At the same time, the current 
stored in l2 starts flowing into the 
diode. The sum of both L1 and l2 
currents supplies the load and 
replenishes the charge on filter 
capacitor C6. The cycle then 
repeats itself. Figure 2 shows some 
relevant scope waveforms. 

Feedback stability compensa­
tion is achieved with R2, C2, and 
C3. Resistor Rl sets the transistor's 
current limit, and R4 provides feed­
forward compensation for varying 
battery voltages. 

You may have asked yourself 
by now how come Rl, C5, and C6 
are implemented with two paralleled 
devices instead of using a single 
device of the appropriate value. The 
reason is that through these com­
ponents a fairly high current at high 

frequency passes; to maximize effi­
ciency, it is good practice to parallel 
devices, as it will reduce parasitic 
losses. Besides, the devices 
employed are surface mount, which 
usually come in"multiples of 5 or 10 
pieces. 

Rather than discard the unused 
parts, it is better to employ them. 
Typical performance is summarized 
in Table 1. Since this is a hobbyist 
circuit and cannot control the · 
assembly methods or the compo­
nents used, the circuit performance 
is not guaranteed and should be 
taken as reference only. 

Building the Circuit 

, As this project is intended for 
portable devices, compact size and 
low weight are important considera­
tions. To meet these considerations, 
while reducing interference emis­
sions and maximizing efficiency, 
surface mount components are 
strongly suggested. SMD's leadless 
components behave extremely well 
at high frequencies. And, to effec­
tively use SMD components, a 
printed circuit board should be 
employed, as shown in Figure 3. 

Some leaded components are 
also utilized in this project. The 
board is a mere 1.95" x 1.50" and 
is half the height of a battery pack, 
so it should fit comfortably in any 
handheld enclosure. A parts list is 
shown in Table 2. 

Don't despair if you have not 
assembled SMD devices before. For 
ease of assembly, the SMD compo­
nents chosen for the board are the 
largest available - the 1206 size. 

· You'll have to solder them first 
before assembling the leaded com­
ponents. 

SMD assembly requires a fine 
point, low wattage iron, tweezers, 
and fine 63/37 solder. A small mag­
nifying glass to check solder .quality 
is very helpful. Assembling SMD 
devices presents some challenge 
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since they are not mechanically 
secure to the board as you try to 
solder them. 

An easy way to solder them to 
the board is a three-step process: 
Frist, slightly wick with solder just 
one of the board pads and, while 
keeping the pad warm with the iron, 
attach the component. The compo­
nent is secured now to the board, 
which frees one hand. Second, you 
solder the opposite side of the com­
ponent. Lastly, you.come back to 

the first side - which may have a 
poor solder joint - to retouch it and 
to achieve a bright nice solder. 
Tantalum capacitor polarity is par­
ticularly important, and it is marked 
with "+" signs on the board. 

Leaded components are assem­
bled next. Although the board has 
plated thru holes, for good assem­
bly practice ensure that the devices 
are soldered to the component 
(top) side, as all signals run there. 
This recommendation extends to 

the IC pads. You may need to 
retouch a few pads. The bottom 
layer is mostly used as a ground 
plane. The diocle's polarity is 
marked with an arrow. The battery 
pack and the on/off switch are 
assembled outside the board. 

After doublechecking your 
assembly, it is time to test the cir­
cuit prior to hooking it up to a digi­
tal circuit. Switch-mode power sup­
plies always require a load to func­
tion properly so, for testing purpos-

es, attach a 68-ohm, one-watt resis­
tor to the output. Power-up the sup­
ply using fresh alkaline or fully 
charged NiCad batteries. With a 
voltmeter, ensure that the output 
voltage is correct. Now you are 
ready to hook up a real load. 

A note about switch-mode reg­
ulators: they produce high frequen­
cy ripple on the output. The capaci­
tor values as shown in the schemat­
ic will produce about 400 mV ripple 
worst case, with full load and mini­
mum input voltage. Supplemental 
capacitance may be added to the 
regulator or at the point of load to 
reduce ripple. The latter solution is 
preferable, as it will also provide 
some necessary decoupling to the 
load. 

Although this project does not 
produce excessive EMI due to the 
tight layout and generous ground 
plane, if interference is detected, 
just slip a ferrite bead through both 
the output leads. And a last recom­
mendation: Always doublecheck 
that batteries have not been 
installed backwards. 

To avoid efficiency penalties 
due to the voltage drop of a series 
diode, reverse polarity protection -
has not been provided in this pro­
ject. If you determine that the fea­
ture is essential, employ only a 
Schottky diode as it provides a 
lower forward voltage drop. NV 

See PCB patterns on page 70. 

ALI! CABLE NEEDS 
Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 510-264-0886 
www.metricsales.com 

~C~T • BUY • St11 
. 

. ' ' . ' I t 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

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

Test & Measure1nent Instru111ents 

Over 7000 Models • 6·Month Warranty 
Save 30·90% • S·Day Free Trial 

Write In 74 on Reader Service Card. 

-. 

SE HABLAN ESPANOL 

COIVERTERS 
ALL BRANDS WITH REMOTE 

Alt) 

HOOK.UP HELP LINE: 

·1-847·2HI 

Write In 72 on Reader Service Card. 

HOURS: Mon. thru Fri. 
'9-6, Sat.10-2 

30-DAY MONEY BACK 
GUARMlTEE 

1 YEAR WARRANTY 
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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 

B&K mi. 5weeprfll1Clir1 Genenb. 2lllz 
(Sile, 5ql.aa, Trirlgle) .... .. . . .. .. . . . . ............... $175 

EJP 545, MiaowaYe Colnel 18GHz . . . ... . ... ..... ... ..... $500 
ESI IJ>1311, \lvilllll Reeisk>r, 100K max 1K/Slep .. . ......... $75 
RU 3328, DC 'lblage Slsldlrtl ... .. . .... . .... ....... . .. $350 
RU 382A. \tlaglllQmrl cabak>r .................... $400 
RU 5400, Tnnler Sllrdlll1 wJ~2 'lblage f'luO-il ........ $475 • 
RU 845AB, IU OetecaJMicro ~ 1uV· 1000YDC .. . ... $375 
FkJU 893A, AC1lC Dilefrial Yolmeter 0 ID 1100 \Ills, 

AOOC, .01%DC, .05%AC, 1uV AesOOtiln . .. . . ... . .... .. .. $75 
RU mlB. Coo!liR CurrenWllage CalbralDr ............ $325 
fUe 511Xll, Ml.tiln:til1<:ailralDI,Opt03.llS .. ... . . ... .. $2,800 
F\Jt2 51<Xll, Ml.tiln:til1 <:ailralDr .. . .... . .. ..... . .. ... $2,700 
F"8 52IXlA. P!opTmallle AC CaiJralDr ....... . ..... . , . $1,000 
FU<a 5215A, Precision Power An'() . ...•..• .. . . .•• .. ...•• . $800 
Fklke 0070A, ~ed RF 59111 Genncr 

200KHz-52DMHz •.•..•..•••.••••••••..•••••••.•••• $1,400 
RU llXXlA. OMM 3-1/2 Digil . ............. . ............. $50 
fUe S>5M, OMM 4-1/2 Digil ~Pack ............... $145 
rues S>5M, OMM 4-1/2 Digil wlo 8allely Pack . . ..... ..... .. $145 
rues 8520A, OMM 5-1/2 Digil ...... . ..............•..... $275 
FlJke 8lmA, OMM H'l Digil wlo Battery Pack ..... . ...... .. $100 
Fklke 8lmA, DMM 5-1/2 Digil ........................... $125 
Fklke ~10A, Micro System TroOOleshoolef .............. . .. $375 
CJ91bri:s 6061A. Synhesized Sigal Gennor 

10KHz·1050MHz " . . ........ . .... ... ... . .. . ....... . $2200 
HP 141T, Spednm Anattza< Mai1fnrne .......... . ......•.. 1475 
HP 141T, Spednrn kiaJyzef w/8552Al855.18, 1KHz-110MHz .. $1,000 
HP 141T, Spednrnkialyzefw/85521W5538, 1KHz-110MHz .. $1,200 
HP 141T, Spednrn kiaJyzef w/8552Sl8556A, 20Hz-OOJCHz . .. $1,100 

INVENTORY REDUCTION SALE 
PRICES SLASHED 

UP TO 50o/o 
HP 141T, Spednrn~rwl8552B/8554B, 1KHz·1 .2GHi .. . $1,700 
If> 141T, Spednrn kiaJyzef wlB552!!l8555A, 10MHz-18GHz . . $1,900 
If> 100TR, Scope Maillnrne ................... . ........ $250 
HP :ill48, CS:br, 5Hz-1.2MHz, 5VRMS . ................. $100 
HP 3MC, CS:br, 5Hz-1.2MHz, SVRMS . . . . . ...•...... . . . $125 
HP 214A, Nse Generator, .crlV-100V ..................... $200 
HP 334A, DislDftion Analyzer ...•........................ $275 
HP 339A. DislDftion ""1i(z.et w.\.ow DislDftion OsclalDr .... ... $950 
HP 3500, Al1erllalor . . . . .. ..... .. ............. . ......... $75 
lf>«XEL.AC~.10Hz·10MHz .. ................... $150 
HP 400fl. RMS Yl*neter, 2!»iz-<4MHz, 100uV-300V .......... $175 
HP 415E. SWR Meter ............................... . .. $100 
HP 4276A, LCZ Meler ... . . . ....... ..... ..... .. .... . .. $1 ,700 
HP 432A, Powel Meler w/Qmle/8478,.0HSGHz Sensor ....... $350 
HP 432A, Powel Meler wlo CablelSnor ................... $150 
HP 435A, Powel Meler wlo Sensor~ ......... .. .. .. . ... $100 
HP 436A, Powel Meler wlo CablelSnor . ... . .............. 1475 
HP651B. TestO!lcb>r, 10Hz·10MHz .. ................... $125 
lf>652B, TeslO!lcb>r, 10Hz·10MHz ..................... $125 
If> 654A, 09cklr, 10Hz·11Miz. 90cllAl!enuab .......... . $195 
If> 16300, Logic Malyz• wlpods ........................ $550 
HP 3312A, Fll1Clir1 GeneralDr, . Hlz· 13MHz ........... . .... $490 
HP 3325A, P!opTmallle Frequmcy Syrlhesizer 1Hz-32MHz .. $950 
HP mlB,Aumm: Syrlhesizer, :nlz·13MHz ... . ... . ..... $295 
HP3400A, TrueRMS~. 10Hz·10MHz.1mV-3llV ...... $125 
HP 3403C, True RMS Metw, AOOCJ!ll 100MHz ... .. ........ $275 
HP 3406A, RF Yolmeter, 'lb!V·3V, 1.2GHz .............. ... . $200 
HP 3455A, llMM 5-1/'l Digil ......... . . . .. . .............. $250 
If> 3456A, llMM 6-1/2 Digil .............•......... • ..... $525 
HP 34li6A, OMM 4-1/2 Digil.ACQlaefy, 5 Fllldiln ........... $175 
HP 3478A, OMM 5-1/2 Digil ..... .... .... .. .............. $525 
HP 3551A, Portable TnrlSlrission Test Set .. .. .. . ........ . .. $550 
HP 3575A, 1J91a1PhaseGainMeler1Hz-13MHz .. . . . ..•... . . $500 
HP 35BOA, Spednrn Malyzw, SHz-!iOKHz, LED Rmxt ...... $850 
HP 35BOA, SpednrnMalyzw, SHz-!iOOKHz, Medlri:al . ...... $500 
HP 3581A, WM~. 15Hz-50KHz .................... $300 
HP 3770A. ~ Dislor1ir1 Analtzer .............. $300 
HP 37798, Plirlilly MPX Malyz8" . . ............• . ........ $500 
HP 37818. Pattern Generalor . .. . .. .... . ...••.•••••••••.. $250 
If> 5316A, Cotnw, 100MHz, HPIB ........... .. •......... $350 
HP 532BA, Cotnw, 100MHz will'v'M.Qlt 021 ••. . .•• ••••.•. . $200 
HP 532BA, Cotner, 500MHz ................. ., ... ... .. . $250 
HP 5334A, Cotnw, 100MHz, Opt. 010 CNen ..... . .... ... ... $500 
HP 5340A, Cotnet, 111GHz (nixie) ... . .................... $600 
HP 5345A, Cotner, !OOMHz . ................. . .. . ...... $450 
HP 5345A, Cotnw, SOOMHz, HP~B . ................. . . .. . ~ 
If> flm7A, Vl'f Sri::h ................... . ....... . .... $100 
If> 6112A, Power $<W1. ltJV 0 .5A (rneterad) . . ....•.•... . . $150 
If> 62028, Powel $<W1. ¥N • . 75A (metered) .... . ....•. . . $150 
HP 62008, Power $<W1, 7.SV 0 3A (rneterad) ........• .. .. . $150 
HP 62058, Power Suppl'f (cllal), G-«JV 0 .3A, 0-20V 

• 8A (metered) .. .... . .............................. $175 
HP 62008, Power Suppl'f, O-OOV 0 1A (metered) ............. $200 
HP 62608, Power Suppl'f, 10V 0 100A (metered) ...... . •..... $300 
HP 62658, Power Suppl'f, 40\I 0 3A (metered) .............. $200 
HP 62e6A, Power Sl.wt1. ¥N 0 6A (meterad) .............. $200 
HP ~ Power S<W1, o-¥N 0 1.SA (metered) ..... .. .... $175 
HP 6294A, Power Suppl'f, o-«N 0 1 A (metered) ............ . $200 
HP0011A, Pulse Generator, .1Hz·20MHz ........... . ....... $175 
HP 00138, Pulse Generator, 1Hz-50MHz ....... . .... .. ..... $275 
HP 001 SA, Pulse GeneralDr,.1 Hz-50MHz l>V ............... $400 ' 
HP 8l91A, Rate Generator (1GHz) w/fS1il'lA Delay Generalor 

(1GHz) wl!ll93A~ Arr41 w/15401A & 1~ ......... $1,000 
HP 8165A, P!opTmallle Sig Souroe, 1milHz-50MHz .. ..... $1,450 
HP 8100A, Dala Generalcr ... .. ...... . ................. $350 
HP lmOO, Sweep OsclalDI Maillr.r'ne .. . ........... . .... $1,550 
HP 84100, NetwoR kiaJyzef Maillr.rne ...........•........ $200 
HP B411A, Frequency Cooverter .11-lllGHz ................. $250 
HP B411Ml18, Frequency Corwerter .11·18GHz ... . .......... $375 
HP B414A, Polat Display .................. .. ....•....... $225 
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lf>8443A, TracllilgGeneralDr, 1KHz·110MHz ............... $2'75 
If> 84458, Auto Preselector, 1.8-1 llGHz ........... ....... .. $350 
If> 8557A/100TR, SpednrnMalyzer, .01-350MHz ... .. . . ..•. $850 
If> 8601A, Sweeper Generator, .1-110MHz .... .. ............ $400 
HP 8614A. Sp Generator, I00-2400MHz, AIM'M Lewled .... $300 
If> 8616A, 5qlaJ Generalor UHF, 1.8-4.sGHz, +10-12611!, 

AMtfM .................................. . ... . . .. .. $300 
HP 8620C, Fr.ma llt'B6222B Sweeper .01·2.4GHz . . ...• . .. . $1,150 
HP 862420, RF f'luO-il, 5.9-9.0GHz ......•.... : ........... $225 
HP 86400, 5qlaJ Generator, .S.1050MHz. Opt <m1Xl1 or OCG. $1,800 
HP 86400, Siglal Generator, .5-512MHz. Q:it001 orOCG ...•••. $700 
HP 86EKJC, Frequency Synlhesizet w/86ro3A/86001A/866328 . . $2,500 
If> 8743A, Reflectioo Tes! Set, 2·12.4GHz ...... . ... . .. . . . .. $200 
If> ~1A, Modulaliln Analyzer .............•............ $800 
HP 59:mA. DIA Converter ........................ . ... . . $125 
If> 59501A, HP~B lsolaed DIA ConYertet .•••••.••. •••.•••• $100 
KepcoATE1HOM, Pcwer Suppl'f, 0-15V 0 50A 

(metered) ............... . .................... . ..... $500 
KepcoATE~. Power Sl.wt1. 55V 0 SA .. . . . . . . . .... . ... $350 
Kepco BVP1oo-4M, Bi-l'olal Power Suppl'f, 0-100V 0 4A 

(meterad) .............................. . ........... $375 
Kepco JOE 36-1 SMVPT, Power $<W1. ~ • 1SA (meterad) .. $275 
Kepco JOE 36-3MVPT, Power SI.WY. ~ 0 3A (metered) ..... $175 
KroM-HCe 3202R, Dual ChllV1el TIN>le Fler, 21)lz-2MHz. 

Hg! Pass, Low Pass Baxi Reject ...••••••••..••.••••••• $200 
PG508A, c:aitlra!Dl Generator f'luO-il .... ..............•.. $500 
Polorad SPtfl, 5qlaJ Generator, 20Hz·20KHz .. .. .... .. •.. .. $275 
Polorad SPN.. 5qlaJ Generalor, 1Hz-600KHz ........ . .... . . $200 
Racal On m:l, True RMS RF Lewi Meter . . . . .. ... .. ••• . . $200 
RocklMd 1022f, Dual Hilto Filler ..................... . .. $125 
Rockllrld 5100, S)fltllesizer, DC-2MHz. .001 Hz Resokml ... .. $325 
Sencore SC61 , Scope (100MHz) whlewf'robes, Dual Trace .... $750 
Sencore SC61 , Salpe (100MHz) wlo Probes, Dual Trace .. . .... $400 
Sencore SC3100. W3vebm Analyzer (Ike new) •..•.• . .•.•• $1,800 
$encore TVA92, TV Video ""1i(zer ........ . .. : . •. . : ..•.• $1,100 
$encore VG91, l.klivelsal Video Gennor ........... ...... $1,200 
Sorenson DCMO-SA, Powel Suppl'f, ftN 0 SA 

(meterad) ........ . . . ... . ..... . ... . .. . . . . .. .. . . . ... . $375 
SAL 1128, PLCWRF Synthesizer .......................... $75 
Tek DC503, PkJg-i1 Colllter U'liversal, 100MHz ............. $150 
Tek ~1A, f'luO-il DMM. 4-1/2 Digit ..•....•• . ...••.•... . $175 
Tek DM502, f'luO-il DMM; 4-1/2 Digit ...•..•.•.•... . ..• . .• . $150 
Tek FG501 , f'luO-il Fll1Clir1 Generator, .001Hz·1MHz .... . .... $175 
Tek PG501 , P1ug-il Nse Generator, 5Hz-50MHz .. . •••..••••• $175 

· Tek PS50H f'luo-il Power $<W1 . ..... . ..... ..... ...... $150 
Tek PS500A, f'luo-il Power $<W1 Tr1>ie ........ .. ..... , ... $175 
Tek OIG-502, PkJg-i1 ~ lfillUse Generator (inised) ...... $500 
Tek T922, Scope (15MHz~ Dual Trace, ni:e .......•......... $175 
Tel< TM503, Power lbille, 3 Slot ................ . ....... $125 
Tek TM504, Power lbille, 4 Slot ........................ $150 
Tek TM506, Power MoQji, 6 SIDt ........................ $200 
Tel< 7A16A, f'luo-il (225MHZ), Siigle Trace Anl1 ............. . $75 
Tek 7A18, PkJg-i1 (75MHz), Dual Trace Arr41 ...••• .•...• ..•••• $50 
Tek 7A19, PkJg-i1 (WJMHz), Siigle Trace An'() . ............. $100 
Tek 7A26, PkJg-i1 (200MHz), Dual Trace An'() ................ $100 
Tek 7B50A, f'luO-il (150MHz~ Tme Base ...........•........ $75 
Tek 7853A. PkJg-i1 (100MHz), Dual Tme Base ...... " . ...... $100 
Tek 7870, PkJg-i1 (200l.tiz), Tme Base ... . ..... . ....... .. . $50 
Tek 7880, PkJg-i1 ( «XMiz~ Delayed T me Base ......•...... $100 
Tek 7B'32A. PkJg-i1 (SOOMHz~ Dual Tme Base . . .. . . .. •. .. ... $125 
Tek 7011, Pklg-il Digial Delay .......•............ , ...... $125 
Telc-7013, PkJg-i1DMM3'1fl Digit .••. .. .•. . .••• •. .••...•• $100 
Tek 7015, PkJg-i1 Cotllter/Trner, DC-225MHz ..... . ... . ..... $175 
Tek 7l13, Spec1nm Analyzer, 100KHz·1.8GHz ............. $1,200 
Tek 7511 . f'luo-n ~ lnt. ................ . ........ $125 
Tek 134, Curren1 PrdleAn'() .•..••...••••. .. •. •. . .• ...•. .. VS 
Tek 453, Salpe (llOMHz), Dual Trace ...... . ... . . •........ . $175 
Tek 465, Salpe (HXNHz~ Dual Trace ........ . .. , .. •. . . ..• SGS 
Tel< 4658, Salpe (100MHz), Dual Trace .... . ....••.•....... 1475 
Tek 466, Scope (100MHz storage), Dual Trace ... . ••... . . . ... $575 
Tek 475, Salpe {200MHz), Dual Trace ......... . ••.. .. .. . . . 1475 
Tek 475A, Salpe (25(NHz), Dual Trace •..... . . . .... .. ... . . $825 
Tek 485, Salpe (3&».1Hz~ Dual Trace . ... : ........ . ...... . $700 
Tek492, Opt 2 Spednrn~ &>KHz·21GHz . .. ... .. ... $3,400 
Tek 520A, NTSC \ledofscqJe .. . ............. . .. . .......• $400 
Tek 2213, Scope (60MHz). Dual Trace .•... . .. .. ..... . .. . . . $375 
Tek2215, Scqle (60MHz) Dual Trace ......... .. ... .. .. .. .. $450 
Tek 2Zl5, Salpe (100MHz) Dual Trace ....... ....• . . . . ..... • 
Tek 2247A. Salpe (100MHz) Dual Trace Ill' 

Cotnw/Trnerl\lllrneler ................. . ... . " ... . . $1,550 
Tek 2336, Scope (100MHz) Dual Trace ............ SPECIAL $525 
Tek 2445, Salpe (150MHz~ 4-0arlel Cursor RealiU . .... . . $1,100 
Tek 2445A, Salpe (150MHz), 4-Chmel Qnol ReecbJI ..... $1,400 
Tek 2465, Scope (:mMHz~ 4-0wnel Cursor ReecbJI . .. . ... $1,600 
Tek 7104, Scope (1GHz), Dual Trace ..... .... .. . ... . .... . $1,200 
Tek 7003, Salpe Mai1fr.rne (100MHz) ... ... .. •.. . ..... . . . . $150 
Tek T704A, Salpe Mailfrlrne (250MHz) ... .. .. .. ..... . ... .. $150 
Tel<7~. Salpe Mai1fr.rne (SOOMHz) . .. .. ... . ............ $225 
Wavetek 145, PulsalFllldioo Generalor, .OOl1·2'NHz .... . .... $300 
Wavetek 185, l.il Log Sweep Generator, .OOl1Hz·SMHz .. .... . $300 
Wawtek 2118, ~ized FtrlCti:ln Generalor, 2!»iz.20MHz 

(tnJSed) .... . .. . ................... . ... . ......... . $800 
l'lavelek FG38, Swe¢11ldioo Generator 

2Hz·100KHz (unused) ............................... $200 

• 60-DAY WARRANTY 
• 10-DAY RIGHT OF RETURN 
•SATISFACTION GUARANTEED 

Write In 75 on Reader Service Card. 

FIGURE 3. Suggested board layout. Components and most of 
the traces go on the top layer, the bottom layer. ls used mostly 

as ground plane. 
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Continued from page 55 

ANSWER TO #29910 ·FEB. 1999 
Part 1: A quick and expensi\le 

solution would be to check AVTinc at ' 
www2.ari.net/ avt;.inc)t111hey have" 
08011 relat.ed adapt.ors.fur desktops . 
and portable comput.ers. also runs the transmission such as 

Look for a 19-pin [).type connec- '.•wFords E400 or GMs 4L80E that are 
tor under the area of th~ steering · ·::used in the pickup trucks. So 
whee~. under the dash if you see it. "' Chrysler/ e produ •· 
then your vehicle OBDfl compatible. c:trate co to run 
Once you have the software and '¥$ion, 
hardware, you will be able to ' " Part 2: If you are going to do it 

yours ~- you' 

Identifying Data woul need 
Link Terminals ' the ostic 

equipment, plus 

• ..., • Courtesy of Chrysler Corp. 

another computer 
to watch 1i.fl!'? serial 

,data and' tecord 
\the commends 
that are '~'sed to 
activate th¢: vehi­
cles computer to 
send the fault 
codes or to send 
the live datq from 
the •sensor$<1ijna 
actuators. Either 
way, it's going to 
be expensive. 

DATA LINK CONNECTOR TERMINAL IDENTIFICATION 
Terminal Wire Color Function 
3 Violet/Brown CCD Bus(+) 
4 Black/Light Green Ground 
5 BlackM'htte Ground 
6 Light Green SCI Receive 
7 Pink SCI Transmtt 
11 Whtte/Black CCD Bus(-) 

P~m Hgckey 
'Via Internet . 14 Pink/Light Blue BCI Receive (TCM) 

16 Pink Fused B+ 

ANSWERS TO #2994 ·FEB. 1999 
The"'ZN414 and ZN416 are 

· obsolete, so buy them while :you can. 
They have been available 

recently from Nuts & Volts advertis-
. er Halt.ed Specialties: 

Halted Specialties Co. 
3500 Ryder St. 
Santa aara, CA 95051 
408-732-1573 .. , 
1-800- 442-5833 orders 
http:/ /www.halted.com/ 

They also have a ~cramento 
location. .. >c 

If Halted runs out, Oatley 
Electronics {Australia} sells an 
MK484 part which they claim is the 
same as a ZN414: 

Oatley Electronics 
P.O. Box 89 
Oatley NSW 2223 
Australia 

[orders] or at 513-531-4499 [infor­
mation]. 

Brian Pliler 
Baxter Springs, KS 

ANSWERS TO #39912 ·MAR. 1999 
Although you could design and con­

struct a suitable voltage stei:rup circuit 
[Maxim sells several DC-DC stei:rup con­
troller ICs], it would be much easier to 
purchase a 12VOC to 115VAC inverter 
at one of the discount stores. 

These are small electronic prod­
ucts that plug into the car's cigarette 
lighter and provide 115V/60 Hz main 
power for PCs, lVs, VCRs, or whatever. 
Be sure to get one that has a wattage 
rating that exceeds . your worst ca~e 

oatley@World.net 
Phone: +61ttg~S5B 
;Fax: +61:.2~9584-356 
' http:/ /wwW.oatleyelectro~ics 

.com/ ,;t 
David DiGtacomo 

+San FrancJ~. CA 

ANSWERS TO #2994 • f'EB. 1999 ~ 
AM radio receiv'er chips gN414 

are available from Oceari ' State 
, Electronics, 1-800-866-6826 for 
$7.95. 

They also carry FM Recei\ler ICs ' 
TDA7000 for $9.95, and Slgrietics 
NE602AN mixer-oscillator for 
superhet receivers and ferrite 
antennas. Look at their ad in Nuts & ' 
Volts Magazi_ne in the 1;.eb~.:0~9. oh j 

page 42. ' ''"' ···· ··~ ···· · 

load. 
On a trip to Walmart, I found a 

140-watt unit [more than enough 
power for a typical laptop PC] for 
$39.00, but if you watch for a sale you 
can get low wattage units for as little as 
$25.00. 

Thomas Black 
Folsom, CA 

ANSWERS TO #39912 • MAR. '999 
Probably the safest way to 

secure 18 volt DC for your computer 
would be to purchase three small to 
mid-size six- volt lead-acid batteries 
from a supplier such as H&R, 1-800-
848-8001 which start at $8.00 

· each for the four-amp hour lead-acid 

FroID $200 
OEM's: Call for free 

applications assistance. 

Fits 2" hole Up to 1000 Amps 
@500 Volts! 

Here's why every Y2K battery bank needs an E-Meter - the world's 
most popular DC energy monitor: The multi-color bar graph shows 
battery status at a glance. The bright digital display reports Volts, Amps, 
Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori­
cal information including battery Charge Efficiency, number of dis­
charge cycles, deepest depth of discharge and average depth of dis­
charge. The optional Low Battery contact can optimize your genera­
tor run times for charging and RS232 output is available for remote 
sites. 

Don't be afraid ofY2K- be ready with an E-Meter! 

Quallty Computer Towers 
AT Style Cases (Not ATX) 
Full (260 Watt)(11 bays) $35.00 

Mid Size (230 Watt) (7 bays) $20.00 
Mini Size (230 Watt)(& bays) $17.00 

SCSI Hard Drives 
NelN a. f Gig Seagate 

sao.oo 
NelN Mlcropolls f .53 gig 

S50.oo 
IBM 4 Gig WIDE Dl,,erenl/al 

s·1 oo.oo ea.· 
Dealer Speclal 
Designer Mouse 

3 button Serlal Mice 
S 1 20.00 per case of ao 

' ,, 
~ 

Lots ot Microwave Goodies In Stock 

lltalld llert Wnetek 907AF ftefllellCJ lienetatotS 
Range 7-12.4 GHz $900.00 

HP Direct Reading Frequency Meter 
#R532A 26.5-40 GHz New S450.00 

SMA Attenuators - Stepper Motors 

Electro Mavln 
800-421-2442 or FAX 310-632-9867 

E-Mail John@mavln.com 

/ 

Visit Our Web Site for More Info and Specials 
http://www.m~vln.com/mavln. html 
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WE BUY & SELL! -rE5 C: - FCI s:I LI IVI 

~and U . 1::=~::::~~=~¥aJ v n SALES COMPANY 2176E.ColoradoBlvd. 
Pasadena, CA 91107 

Take advantage of our special purchase on TEST EQUIPMENT 

HIGH PRECISION DIGI­
TAL MULTIMETER 
FLUKE, Model 8810A. 
LED readout. 5-1/2 digit 
autoaranging multimeter. 
Has ohms converter and 
true rms options. Accuracy AC volts 0.1 % to 0.5%, AC 
rms 0.2% to 0.4%, DC votts 0.01 %, ohms 0.02% to 
0.2%. Max input voltage 1000 voe or peak AC. Input 
impedance to 1 to 1000 meg ohms depending on range. 
Power input voltage 115 VAC 50/60 Hz. Has built-in car­
rying handle that can be used as a tilting base. 
Dimensions: 9-1/4' wide x 14-1/2' deep Oncluding car­
rying handle) x 3-1/4 • high. 
Stock #TE9805 $295.00 

3-1/2 DIGIT DIGITAL 
MULTIMETER .e­FLUKE, Model BOOOA. 
LED readout. Classic 
digital multimeter. Ideal 
companion to our 
Stock #TE9800 counter. 
Measures AC/DC volts/miHiamps plus ohms. Input range 
0--200 mV to 1200 volts, 0--200 UA to 2000 mA. D to 
2000 K ohms. Portable UM with carrying handle which 
also can be used as a tilt stand. Input impedance 1 o meg 
ohms. Max. input voltage 1200 voe or rms. Accuracy 
DC volts 0.1 % of input + 1 digit. AC volts 0.5% of input 
+ 2 digits 45 Hz to 10 KHz. Input power 115 VAC 50 to 
400 Hz 5 watts. Dimen.: 8-1/2' widex 12' deep (includ­
ing carrying handle) x 2-1/2' high. 

MILLIOHMETER 
HEWl..ITT PACKARD, 
Modet 432BA. Designed to 
measure very low resis­
tances. Measurement range 
1 m ohm to 100 ohms. 
Resolution 20 u ohms. 
Analog meter readout. Ideal for 
measuring contact resistance of swltchei; or relays. This 
unit is also useful for measuring the resistivny of semi­
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115--230 VAC 4S-66 Hz, 
5 VA max. Dimensions: 5-1/8' wide x 11-1/2' deep x 
6-1/2" high. 
Stock #TE9B12 $200.00 

2001~0 COUNT DIGl~T.L MULTIMETER, FLUKE, 
Model BBOOA. LED readout. 
6-diglt, autoranging mul-
timeter. Basic accuracy 
± .005%. 15 ranges DC volts: 
±200 rnv to ±1200 in 5 ranges accuracy ±.008% or 
better. AC volts: 2 VAC to 1200 VAC in 4 ranges. 
Accuracy ± 1 % or better depending on frequency and 
range. Resistance 200 ohm to 20 meg ohms in 6 ranges. 
Accuracy ± .02 or better. Input Impedance: 1000 meg 
ohms or more on DC ranges, 2 rneg ohms on AC ranges. 
Has complete overload protection and isolated inputs. 
Power Input 110/230 VAC 50/60 Hz 8 watts. Built-in car­
rying handle that also acts as a tilt-up base. Dimensions: 

Stock #TE9S01 
3-1/2' high x 9' wide x 12-1/2' deep. 

$75.00 Stock #TE9815 $100.00 
3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIAC SCIENTIAC, #4VM82-
004-4. 30 vans nom. Input voftage. Permanent magnet, reversible servo motor. Has 
Hewlett Packard optical encoder. Ball bearings. No load speed at 30 voe input is 4600 
rpm. No load current 0.75 amp at 60 oz-In load rpm is 3600, current is approx. 6.6 
amps. Torque constant Is 9.1 oz-in per amp. Rotor inertia 0.0007 oz-in-sec2· Terminal 
resistance 0.89 ohm. Optical encoder is similar to 'HEDS 6000' series. Encoder has 
1024 counts per revolution, two charinel quadrature output. Outputs are m compatible. 
Encoder requires 5 VOC input at less than 50 mA inplt current. Dual shafts: front shaft is 
3111' dia x 314' long. This shaft is tapped on the end 8X32 tpi. Rear shaft Is 1/4' dia x 7/16' long. This shaft has Hua! 
flats that measure approx 3116' across. Motor has four 8X32 tpl tapped mounting holes on front. A 3-3116' dla. cen­
tering pilot is also provided on the front face. Dimensions: 4' dla x 5-1/2' long (excluding shafts.) 
Slock #DCME9850 $79.50 

Call us first H you have surplus Inventories of electronic, optical, or mechanical Hems for disposal 

0 Master Charge 0 Visa 0 American Express 0 Discover 

TOLL FREE: 1 -800-325-9465 

battery and $20.00 for the 1 0-amp 
battery. / • 

You can charge these batteries 
individually from your generat.or, and 
then connect them in series for your 
computer. Using this method over 
the DC to DC converter means that 
there is a zero power loss due to 
switching or resistance, with a 
99.99% safety factor over voltage 
fluctuations or parts failure. 

The battery is a tried and true 
method of accomplishing a stable 

ANSWERST0#2991 ·FEB.1999 
These garage door obstacle 

detectors typically use an iQft::ared 
l LEO light source in the tranamitter 
with a matched infrared receiver. 
The most effective arrangement 
[used in TV and VCR remotes} puls­
es the IR LED at around 40KHz. This 

"helps t.o avoi:d interference, from 
•ambient light sources. 

Several manufacturers make 
small receiver modules for around 
$3.00 which are tuned t.o accept 

t_A;OKHz pulsed IA signals. and reject 
( other light sq.ureas. They typically 
run from a 5V supply, and have 
three pins: +5V, signal, and ground. 

One such receiver is the 
GP1 U52X, which is manufactured 
by Sharp, apd is also sold by 
RadioShack as part #276-0t37 or 

. #276-1378. You can find a copy of 
the data sheet · at http:/ /support 
.tandy.com/support_supplies 
/17533.htm. 

If you want t.o bUild transmitter 
and receiver circuits using this mod­
ule. ther'e is a lot of information avail­
able on the Internet. See 
http:/ /www.seattlerobotics.org/ 

platfoNTI for power especially if every 
watt is important t.o you due t.o your 
remote living status. Even the best 
DC t.o DC converter will waste some 
power in switching no matter how 
efficient they have become. 

Ni-Cds can also be used and 
placed in a series/parallel configura­
tion t.o accomplish both the current 
and voltage requirements that you 
seek, but they generally cost more. 

Chris 
Bieber, CA 

guide/infrared.html for an example · 
of both transmitter and receiver ci,... 
QtJits. 

If you have access t.o a PIC pro­
grammer, a .very simple circuit can 
be built using the inexpensive eight­
pin PIC 12C508, which is used for 
both generating the 40KHz signal 
for driVing the IA LEO. and for in~"" 
preting the IR module's output on 
the receiving end t.o detect a valid 
signal. 

A circuit schematic, PCB layout. 
and PIC source. code can be 
found on the' Internet ' at 
http://www.verinet.com/-dlc/pro 
jects/botproj.htm 

· Note that the circuit described 
above was originally intended for 
use as an obst.acle detection device 
for a mobile robot, with both the IA 
LED and the IA detector module · 
mounted t.o the PCB. · 

For your application, you should 
be able to simply attach the IA LED · 
to the end of a two-wire cabte. 
rather than t.o the PCB. 

For the resistor which is in 
series with the IA LED. I would try 
experimenting with different values 

"" unt.il you get the desired range . 
Write In 120 on RHder Service Card. ..______________ Regardless of the circuit you 

COMPUTER 
1Mx9-70 SIMM .............................. $10 
4Mx9-70 SIMM ........ ...................... $19 
1Mx32/36-70 72-pin SIMM (4M8). $10/15 
2Mx32/36-70 72-pin SIMM (8MB). $19125 
4Mx32/36-70 72-pin SIM'.! (1&.ll) $39/49 
8Mx32136-60 72-pin SIMM (32MB) $79119 
64M(8x64) SDRAM I PC 100 $89192 

64Kx1-15ns 22-DIP ................... $5.50 
32KxS.25/20/15ns 28-0IP ......... $31212.50 
64KxS.15ns 32-DtP ................... $6 
128KxS.15/20ns 32-0IP narrow .. $12 & up 
128KxS.15/20/25ns 32-0IP wide.$12 & up 

MMX ADAPTOR. Alows 3v Pentium boai!s to accept 
MMX CPU. Adaptor for Intel or Cyrex CPU. $30.00 

PENTIUM MOTHERSOARD!SYSTEMS SPEctALS 
Pentium M/B 1l3Mhz Intel. 512K, 32MB RAM. $195.00 

Pentium II - lnlel Ceteron JOOA. ATX MIB. 1.44 FOO. 
2GB-Hl. 8MB Video, 56K Fax Modem, 36X CD ROM, 

I.id - ATX case. Best value! $595.00 
-1-YEAR WM'fWfTY ON PAATS & LABOR-

PACKARD BELL 
486 to Pentium motherboards 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE - TERMS: 
VISA/MC - MINIMUM ORDER $20 - SHIPPING & HANDLING: $7 MIN. 

ORDER LINE: (800) 5864199 

LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 

TEL (619) 586-7610 FAX (619) 586-1482 
e-mail: lapazusa@pobox.com 

72 April 1999 Write In 121 on Reader Service Card. 

. THIS IS THE ONE YOU 
HEARD ABOUT!!!· 
Price: 

$2,499.97 
• Mini Mag Reader 
•Lightweight (67g) 
•Compact (approx. 3-
3/8x1-1/4x 1-1/4) 
• Operates on CR2032 lithium batteries 
e Stores 100 2-track ANSI mag swipes 
• Easily downloads to DOS-based PCs 
• Mini Reader comes complete w/PC 

cable, software, batteries & 
instructions 

• Warranty included 

To order call: 
LIFELINE ELECTRONIX, INC •. 

(818) 994-1683 
Or email us at: 

lifelineelectronix@yahoo.com 
Wrlta In 122 on Reader Sarvlca Card. 

choose, if you intend t.o use this out­
doors you will want t.o ensure that 
you j':>rotect the IA receiver from 
ambient sunlight as much as possi-

. ble, since sunligtiteontains enough 
IA energy t.p swamp the receiver, 
making the IA light coming from the 
LEO virtually indistinguishable. 

·Under these conditions, you 
should consider ahielding the , 

' receiver with a black tube that is ~ 
opaque t.o IR light, and placing the 
LED emitter in such a way as t.o 
point int.a the open end of the tube. 
It also helps if this tube is threaded • 

; on the inside to reduce the amount 
i of ambient light that is able reflect 
"off the inside of the tube and make 
its way t.o the receiver. Placing lens­
es in front of the LEO and/ or 

1receiver may also help. 
· For further background infor­
mation on IA transmitters and 
receivers, check out http:/ /VVINY! 
.wirz.com/tutoriaVIR/index.htrnl. 

Another good source for IA cil"­
cuits, in genera,!, is http:// godot 
.tuniv.szczecin.pV-miaskula/tomi/ 
opt.a.html. 

Mark Winters 
Orem.UT 



ANSWERS TO #2991 - FEB. 1999 50 oh111s. The output of the,! M567 
A beam breaking alarm can be tone decoder is an open caJfector 

fairly easily made with. an infrared {pin 8}~nd is turned on when the 
(tRJ receiver/demodulator module receiv.ep is detecting,the modt.tiated 
as used for IR remo~ controls. IR beam from the transmitter'.- Thia: 
RadioShack sells an IR raeeiver mocJ... means ·· that the o goes higl) 
ufe #276-137. It includes an applic& . when the beam is b 
tiotl note with a circuit which will ."d" A ;4"7K resisto 
func~on just as you have- described. \tuted fur A2. LED 2 · TIL compat-

l have, in fact, built a garage ible signal is desired . tp:>m thj;! 
door entrance alarm using a slightly (iecoder. Two· lA LEDS'' can be co 
modified version of this circuit. t1ected in series (R1 is changed tQ;\. 
Referring to th8;,,ligure; for cor.Jtinu· .*10 ohms} to get a wider beam pa~ 
ous operation reinove 81 and.short tern and more range between the~ 
the connections f.o it. transmitter arip receiver. .~. 

A +5·voc power supply c.an be Jn :··my apPtfcatlon, the ajansmit~ 
substituted for St 1, so the traq~rnit- ter and receiver are sepa~ted by 
ter and receiver circuitry can us'e.the 20 feet! 
same power source. If 5V is 1.:1Sed, 
R1 should be changed from 150 to 

. "" 
TRANSMITTER · 

• Ground Pin 6 and adjust to 40kHz +/ 2 kHz 
from pin 9 with paraieUtseries resis tance 

R1 
120 

'

-'l ... 
ED l 

I 

ANSWERS TO #2991 ·FEB. 1999 
I have used this circuit in'"~stop 

watch for the Pinewood Derby, I.think 
it will meet your needs. The part$ are 
all available from RadioShack ~ 

If you need a switch closure, p~ 
a b~er and relay at the IA receiveii 

2 

IR TRANSMITTER 
vcc = ".; '/ 

C04001B 
276-2401 

~----

output. 

-S 7.SK 1NF \ 
lw1 

~ 1ooK 
~271 -1 347 

Rl _LC1 \( 

~SU 1134S048f272-126' 

IRLED 
276-143 

IR RECEIVER 

276 -1 37 

Go Wireless With Our Modules 
SILRX/TXM 

SILRX - $26.00 ea. 
TXM - $15.50 ea. 

The TXM and SILRX modules are a trans· 
mitter and receiver pair which can achieve a one­
way radio data link-up to a distance of 200m 
over open ground. 

Both units are supplied in space-saving sin­
gle-in-line packages and offer SAW controlled, 
wide band FM transmission/reception. 

The modules are particularly suited to bat­
tery-powered, 
portable applica­
tions where low 
power and small 
size are critical 
design criteria. 

TX2/RX2 
TX2- $19.50 ea. 
RX2 - $38.50 ea. 

The TX2 and RX2 radio transmitter and receiver pair 
enable the simple implementation of a data link at up to 
40kM/s at distances up to 75m in-building and 300m open 
ground. Both modules combine full screening with extensive 
internal filtering to ensure E.MC compliance by minimizing 
spurious radiations and susceptibilitie5' The TX2 and RX2 
modules will suit one-to-one and multi.node wireless links in 
applications includl~g car and building security, EPOS and 
inventory tracking, remote industrial process monitoring, and 
computer networking. 
Because of their small size 
and low power requirements, ' 
both modules are ideal for 
use in portable, battery· 
powered applicati.ons such as 

hand-held 

RPC 
900 MNz 

AVAILABLE JAN '99 

termi­
nals. 

BiM 
RPC - $99.00 ea. 

The RPC module is an intelligent transceiv­
er which enables a radio networl< link to be sim· 
ply implemented between a number of digital 
devices. The module combines an RF circuit 
with processor~ntensive low·level packet fonnat­

ting and 
recovery func· 
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
microcon­
troller or a PC. 

BIM - $69.00 ea. 
The BiM module integrates a low-power 

UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 
low-<:ost 
solution to 
imple­
menting a 
bi-direc­
tional 
short-

Write In 123 on Reader Service Card. 

Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 

En1M.m 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THO, THD+N, SNR 
measurements 

• Signal Generation 

• Triggering, Decima.tion 

• Transfer Functions, Coherence 

• Time Series, Spectrum Phase, 
and 3-0 Surface plots 

• Real-Time Recording and 
Post-Processing modes 

APDllcatjons. 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

Svstem Reauirements 

• 486 c ·Pu or greater 

• 8 MB RAM minimum 

•Win. 95, NT, or Win. 3.1 + Win .32s 

• Mouse and Math coprocessor 

• 16 bit sound card 

Priced from $299 
(U. S. sales only- not for export/resale) 

DOWNLOAD FREE 30 DAY 
TRIAL! 

www.spectraplus.com 

PHS ;~~06~r=0~0:.are iTllJSp_ectra Plus 
Poulsbo, WA 98370 . ~ . 

a subsidiary of Sound Technology, fnc. FFT Spectral Analysts System 

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com 
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ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • With TJ 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 at TJBYERS@aol.com, 
TJBYERS@juno.com or by snail mail at Nuts & Volts Magazine, 430 
Princeland Ct., Corona, CA 9 J 719. 

••••••••••••••••••••••••••••••••••••••••• 
What•s Op: Plenty of projects: FM transmitter with Jatch­
ing receiver for alarm applications, a 30-minute watchdog 
tirver, battery-operated phone ring tester, and battery-pow­
ered event sequencer. More on hard-to-find parts and 
schematics, including video game schematics and pinouts. 
Reader feedback on propane generators. 

··~······································ 
Mailbox Monitor 

Q. Do you know of anyone who builds a device that announces when the 
mail person has delivered, something similar to Kenton Chun's 
"Electronic Mail Is ln-Dicator" that appeared in the Jan. '98 issue? It's for 
IJlY Grandpa, who is 84 years old. Every day he walks to the mailbox, 
nearly 1,000 feet from the house, to check the mail - often more than 
once. I know the walk is good for him, but after four trips (when the mail 
is late) he grows weary. Grandpa and I are both experienced ham opera­
tors, and neither believe a doorbell transmitter like that described in the 
Jan. '98 issue can span this distance. Do you have a better solution? (P.S. 
I'd like to make it for him in time for Christmas, as a present.) 

Mike Kirby KB7QWA 
via Internet 

A. I know for a fact that the wireless doorbell chime won't cut it. I 
have one, and the signal grows weaker with each passing day - it's 
down to 30 feet now! I know you're under a time crunch, so I didn't 
have time to test the circuit below. Given the fact that you 're a ham, I 
trust you can cut and try this transmitter without too much trouble. 

_
106

Mlb It's an FM 
transmitter that 
should span the 
J ,OOO{oot dis-

I .. ... um u tance; if not, 
114"6t.1t11p reduce the 220-

0.1 

SI 

1 
l Sl!C TIMER. 

4 

lkllsTONE 

ohm resistor to 
JOO ohms to 
increase the out­
put power. The 
antenna is a two­
foot hank of insu­
lated wire. SJ ls 
a mercury switch 

attached to the door of the mailbox. When the door is opened, the 
switch triggers the two-second timer, which applies power to the 

Available Adapters 
EP.PIC (111C5x.81,82x. 71 ,84) $49.95 

Fast- Programs 27C01 o in 23 seconds EP-PIC84 (111C82-5,7H) $39.95 

Po..4..b/e - Connects to PC Parallel Port EP-Plc
12 

(l2CSOxJ $39·95 
I IG EP.PIC17 (17C4><) $49.95 

EP-51 (8751 ,C51) $39.95 
Versatile -Programs 2716-080 plus EE EP-11E (88HC11 EJA) $59.95 

and ::ash (28, 29) to 32 pins EP-110 (wte711D3) $39.95 
EP-18 (16bl EPROMS) $49.95 

lne¥pensive - Best for less t'lan $200 EP-za (Z88Eo2.3.4,e,1,e) $39.95 
EP-SEE2 (93x.24x.25x.B5><) $39.95 

•Correct implementation of manutacturer EP-750 (a1c1so.1,2) $59.95 
. 'lied I 'th • • t 1· bl EP-PEEL(ICT22v10,18Y8) $59.95 speci a gon ms oor 1as • re 1a e EP. 1051 casc1051•2051> $39.95 

programming. EP-PLCC (Pl.CC EPROMs) $49.95 

•Easy to use menu based software has 
binary editor. read, verify, copy, etc. 
Free updates via bbs or web. 

•Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion. 

• Broad support for additional devices 
using adapters listed below. 

EP-SOIC (SOIC EPROMs) $49.95 
EP-TSOP (TSOP EPROMs) $59.95 

Many Other Adaptors AYllillble 

M2L Electronics 
970/259..0555 

Fu:970/259-4777 
361 S Camino Del Rio #119 

Durango, CO 81301 
CO orders please add 7% 

sales tax. 

h :lwww.m21.com 
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audio and RF oscillators. (The first IC prevents the transmitter from 
continually sending should the mail carrier leave the door open.) The 
receiver can be any FM radio tuned to about J 06 MHz. You can fine­
tune the transmitter's frequency by expanding or compressing the 
windings of LI. If you're not in the room when the alarm goes off, 
though, you won't hear the beep. The solution is to add a latching 
indicator to the receiver. Simply plug the indicator circuit below into 
the earphone outlet, and adjust the volume control so it responds to 
the mail only, and not static. If you have a mute/squelch switch, turn 
it on. 

lRESErl -j SI 

[;;]
1

n Ullo 

!T#l§!D! 

*''°" 

Ill< 
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The latch is a simple 
LM3 J J comparator with a 
strobe input When the com­
parator output goes high, 
indicating an alarm tone, it 
turns on the 2N3904 transis­
tor, which locks the output 
high. A {lashing LED (Radio 
Shack 276-036) lets you know 
the mailbox has been opened. 

:m.moi Pressing SJ resets the LED 
and readies the circuit for the 

- - next mailbox invasion. If you 
don't have a radio you want to sacrifice, you can build the simple FM 
receiver shown below. 

llllt 

TDA10X> 

16 

The TDA7000, available from Ocean State Electronics (1..S00-
866-6626; http://www.oselectronlcs.com), ls a complete FM receiv­
er in a single 18-pin DIP. It contains a local oscillator and a mixer, a 
two-stage active 70-KHz IF filter followed by an IF amplifier/limiter, an 
FM demodulator, and an audio muting circuit controlled by the IF. All 
that's needed are a handful of capacitors and an audio amp. This cir­
cuit is an excellent companion for the mailbox alert transmitter, and 
can even be used as a cheap 'Walkman" radio if you wish. 

(Editor's note: Like most questions, I responded to Mike's via £­
Mall. A few days later he mailed back to say that the transmitter 
works just fine, and that he had it working in time for Christmas.) . 

Management Technolog 
From Acquisition to Disposition 

We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, lwatsu, 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! 
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Electronics Q & A 

Hello? ... Watchdog Timer 

Q. I build various electronic projects for the professors here at Dartmouth. 
When students use projects that require batteries, they often fail to turn 
them off. As a result, the batteries fail early. If I could find a chip or a sim­
ple and inexpensive circuit that would disconnect the batteries after 20 or 
30 minutes of inactivity, it would save us a lot of money in battery replace­
ment. Do you know of such a devic:e or circuit? 

Carl Breuning 
Dartmouth College 

A. This question took a bit of research because of the long time-out 
period and low power requirements, but I finally found what you're 
looking for: the JCM7242, a long range fixed timer. This JC is available 
from Allied Electronics (1-800-433-5700; http://www.allied.aonet 
. com), Newark Electronics (1-800-463-9275; http://www.newark 
.com), and QuestLink (http://www.questllnk.com). Here's how to 
wire it as a "watchdog" timer. 

+Cl 1.1 
1oo.r um 

'---+--Y1 TIME 
BASE 

+SV-16V 

Va: 

JCM7242 

6 
TRIOOER. 

The ICM7242 includes a 
squarewave generator fol­
lowed by eight {lip-flops. The 
frequency of the oscillator is 
determined by RI and CJ 

LED n using the formula t =RI CJ. 
oUT~3~,_..,..,.""f ECG398 F6r example, a 1 M resistor 

.vcce:a paralleled with a 1 uF capaci­
tor results in one pulse per 
second. This frequency is 
divided by 256, which gives 

ll(minl•R1c1.l.1·l1mm.I us an output signal that 
goes low for 128 seconds -
about two minutes. When · -

the trigger input goes high, the out goes low and turns on the 
ECG298 transistor, supplying current to your project. The counter now 
starts counting down. When the last {lip-flop turns on, the output goes 
high, turning off the power transistor and the counter. If, however, the 
trigger receives a pulse during the countdown, the flip-flops are 
cleared and the count starts all over. As long as the trigger is tickled 
before the time expires, you have power to the project. Now all you 
have to do is figure out how to stimulate the trigger. Maybe a proximi­
ty switch, reed switch or JR detector? It depends on the project. Oh, 
the LED is optional and isn't necessary for operation (the JK resistor 
is). However, it draws no power and lets you know when the project 
is "live." 

OND 

Quick SMD Removal 

Q, Since SMD is the wave of the future, how does the home hobbyist 
repair SMD circuit boards? Can you recommend any tools for either sol­
dering or removal? 

Don 
Florida 

A. Yes, a new product called Chip Quik SMD Removal Kit, from Chip 
Quik (1-80()..836-2447; http://www.chlpquiklnc.com). See the 
accompanying article ("Safe and Sane SMD Repair'~ on page 9. 

Ring My Bell 

Q. I have an unusual request ih that I need a circuit that will ring a phone. 
It has to be a stand-alone, battery-operated device -sort of a phone ringer 
tester, if you will. 1 know you're probably going to say just plug the phone 
in the wall jack arid have someone give me a call, but that's not what I 

Do You Repair Electronics? 
For 011/i s-. 95 o 11w111'1. rn11 '// rcccin' u 11 cu/tho/ i11/or111utio11· 

I • • 

Repair data for Tv, VCR, monitor, audio, camcorder, & more. 

Over 100,000 constantly updated problem/solutions plus ... 
• TechsChat live chat room. •UL/FCC number lookup. 
•Private user discussion forums. • Hot tips bulletin board. 
•Automated email list server. • Manufacturer information. 

To access Repair World, direct your internet browser to http://www.repairworld.com 

RepairWorld.com 
Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 
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want. According to a friend of mine at Lucent Technology, the phone line 
has a static line voltage of 48-54 volts DC. When the phone rings, he says, 
there is an additional 70 volts of AC that rides on top of the DC and rings 
the bell. I thought about using a 555 timer at 60 Hz feeding the secondary 
of a six-volt power transformer, but I'm just fishing here. Does such a cir­
cuit exist? 

Skip M. Plonka 
via Internet 

A. Until a few months ago, I would have gone with a 555 chip, too. 
Recently, though, Supertex (408-744-0100; http://www.supertex 
.com) introduced a. single-chip solution called the HV421 High Voltage 
Ring Generator that works of{ 4. 75 to 9.5 volts. Moreover, the circuit 
doesn't require a reversed power transformer - just a single 300 uH 
inductor. Here's a block diagram of the HV421 . 

Voo !---~-~----s----- -~v~ 
Rsw Converter !!_ 

Ring 
Frequency 

GND----

, Level 
Translator 

Gate 

There are four basic parts to the circuit: DC/DC converter, ring fre­
quency, level translator, and external buffered output. The internal 
DC/DC converter converts the five-volt DC input into 68 volts DC. The 
operating frequency of the inverter is controlled by the 1.3M resistor, 
and is typically 35 KHz. The DC/DC inverter ls configured in the boost 
mode where the 330 uH inductor is charged to a certain point and 
allowed to collapse, transferring its energy to the Vpp (pin 3) input. 
The ring frequency is variable between 15 Hz and 60 Hz, and ls deter­
mined by the 30M resistor. The ring frequency is typically 25 Hz; 
lower ring frequencies can be generated by using higher resistance 
values. The level translator is essentially a driver that switches on and 
off the external transistors. 

+5\' 

1.311 
1•4141 

. 
.Jl.r 

The outputs 
(pins 6 and 7) 
are complemen­
tary, which 
means only one 
pair of MOSFETs 

....,r--. can be on at a 
time. When QJ 
is conducting, 
connecting the 
red lead to V+, 
Q2 and Q3 are 
of{ and Q4 is on, 

effectively grounding the green lead. When the output logic reverses, 
QJ goes off and Q2 goes on, grounding the red lead; on the bottom 
pair, Q4 turns off and Q3 turns on, connecting the green lead to +V. 
This creates a 68-volt squarewave which triggers the ringer. The ringer 
outputs are active when both the J .3M and 30M inputs are pulled · · 
high, either with a push-button switch (SJ) or a logic gate. While the 
schematic shows a five-volt source, you can power the circuit from 
four 'C' cells without changing any values. The HV421 ts available 

SOLUTIONS TO YOUR CABLING NEE/JS 
Cat.5 - Enhanced Cat.5 -- USB -- IEEE1284 / 488 / 1394 
Firewire -- High-End Monitor- Manual & Auto Switches 

Apple -- Custom Ribbon Cables - Premise Wiring - more! 
HUGE SELECTION OF SCSI CABLES & ADAPTERS 

Closeout & Overstock Specials (many more at our Website) 
DB25M/CN50M SCSI cable 6ft ... .. $2 .40 AT motherboard power extnd ...... $1 .60 
IEEE-1284 A-A DB25M/F 6 feet ...... $6.00 6 inch 3.Smm M/M stereo cbl.. .. . $0.80 
PS/2 to AT keybd. Adpt. 1 foot ...... $0.95 Serial 4-head Laplink cable 6ft ... . $3.25 
Cat.5 14ft. Patch cable. gray .. ... .. $2.45 6P4C surface mount mod jack ... $0.40 

Place Your Order Online 24 hrs./day 
No minimum order, same day sh1pp1ng on most orders, A+ and CET technician available to answer your questions. 
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from IYuHorlzons Electronics (888-747-6846; http://www.nuhorl 
zons.com), as are the MOSFETs. 

More On Obsolete ICs 

Q. I'm unable to located a SL952 JC that is used in the Heath model SM· 
2420 frequency counter. Do you have information on a source or a substi· 
tute JC? 

George Rooke 
Clpland, CA 

A. This chip was made by GEC Plessey Semiconductor. The company 
was recently acquired by Mitel, and the chip was dropped from pro­
duction. Fortunately, this and many other obsolete and hard-to-find 
/Cs can be obtained from: Online Technology Exchange, Inc., 7100 
Gulf Blvd., St. Petersburg, FL 33706. 1-800-606-8459; 
http://www.onllnetechx.com 

Video Game Schematics 

Q. J have a Sega Genesis game controller with what appears to be a nine- · 
pin female serial connector. My goal is .to build an adapter which will allow 
me to connect my Sega game controller to the joystick port of my PC. 
The project seems simple enough if J had the pinout diagrams for the 
Sega Genesis game controller and the joystick port of a SoundBlaster­
compatible sound card. Can you provide me with this information or 
direct me to someone who can? 

Dom Franzo 
via Internet 

A. I'm not so sure it's as simple as wiring one connector to another, 
but you definitely have to start there. I stumbled across an amazing 
service, called Bomarc Services (307-234-3488; http://w3.trlb.com 
/- roUo/bomcat.htm), that publishes schematics for many consumer 
products, from radios to TVs to radar - and !Jame controllers. They 
generate schematics the old-fashioned Howard Sams way - by dis­
mantling the product piece by piece. It's called reverse engineering. If 
they don't have your particular schematic in stock, they'll gladly cre­
ate one for you at about $20.00/hr. if you supply the device (which 
you get back in working order). For example, a typical two-chip 
remote control will cost you about $35.00 to reverse engineer. Here's a 
sample of their work, which not coincidentally, is a schematic of your 
Sega Genesis game controller. 

SEGA 1650 
HAHi> COM'lWXL&R fOC' ICIJU, U01 "'GilftSU" 
PJGQR•t9"BLE VDmXiNIE SYS'1'111 

A B c START 

., 0 T Ea I All pull-up reai.8tora - 10 It aim 

Many more like this are available for a reasonably priced $1.50 
each. The product catalogs, divided into 21 categories, cost three for 

LMr.N'iccf] April 99 SUPER SPECIALS! •. Rl llST IATIUllS 
. IUMHICAI 

Packs & Charger for YAESU FT-SOR I 4()R I 10R: 
FNB-40xh- 7.2v 650mAh $41.95 
FNB-47xh- 7.2v 1800mAh $49.95 
FNB-41xh isw!M!J 9.6v 1000mAh $49.95 

For YAESU FT-51R I 41R I 11R: 
FNB-38 pack C5Wl 9.6v 700mAh $39.95 

For YAESU FT-53014161816176126: 

FNB-26 padl!.-i 7.2v 1500mAh $32.95 
FNB-27s <SWNM!l 12.0v 1000mAh $45.95 

For YAESU FT-4111470173133123: 
FNB-11 pack (5w) 12.0v 600mAh $24.95 
FBA-10 6-Cell AA case $14.95 

Packs for ALINCO DJ-5801582I180 radios: 

EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.(Sw) 12.0v 1000mAh $36.95 
EDH-11 6-Cell AA case $14.95 

For ICOM IC-Z1A I T22-42A I W31- 32.4 I nA: 
BP-180xh ... <...., 7 :J.v 1000mAh $39.95 
BP-173 pack !5wl 9.6v 700mAh $49.95 

For ICOM IC-W21A I 2GXA TI V21AT:1s1oc• ""G,.11 

BP-132s csw.-.1 12.0v 1500mAh $49.95 

76 April 1999/Nuts & Volts Magazine 

. For ICOM /C-2SAT I W2A I 3SAT I 4SAT etc: 
BP-83 oack 7 .2v 600mAh · $23.95 

For ICOM 02.4 T elc & Radio Shack HTX-2021404: 
BP-Sh pack 8.4v 1400mAh $32.95 
BP-202spock pm<-2021 7.2v 1400mAh $29.95 

For KENWOOD TH-79A/42Al22A: 

PB-32xh padll.-i 6.0v 1000mAh $29.95 
PB-34xh e•c1t<5ww.!!J 9.6v 1000mAh $39.95 . 
For KENWOOD TH-78 I 48 I 28127: 
PB-13 !oriainoha•'I 7.2V 700mAh $26.95 

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 
B-6x .2v 1200mAh 34.95 
Mail, phone, & Fax orders welcome! Pay with 

Mastercard I VISA I DISCOVER I American Express 

Call 608-831-3443 / Fax608-831-1082 

Mr. NiCd - E. H. Yost & Compa11y 
2211-D Parview Road. Middleton, WI 53562 

CAU OR WRITE FDR OUR FREE CATALDGI 
Celular I Laplop I Vdeocam I Commelcial & Alliation packs loo! 

E-mail: ehyost@midplains.net 

$5.oo (refundable with order). Using the schematic above and a quick 
search of my pinout files produced the following two tables. 

Sound.Blaster Game Port Plnout Sega Genesis Game Controller 
Pin Function Pin Function 

1 
2 
3 
4 
5 
6 
7 
8 
9 
JO 
11 
12 
13 
14 
15 

+5V 1 
X button, joystick A 2 
X potentiometer, joystick A 3 
GND 4 
GND 5 
Y potentiometer, joystick A 6 
Y button, joystick A 7 
+5V 8 
+5V 9 
X button, joystick B 
X potentiometer, joystick B 
MIDI out 
Y potentiometer, joystick B 
Y button, joystick B 
MIDI in 

UP switch 
DOWN switch 
YJ 
Y2 
+5V 
Y3 
SELECT 
GND 
Y4 

Now you have to write software to sort the signals out because 
the Sega controller is programmable. That is, it can do many things 
depending on how you define the buttons. Fortunately, an engineer in 
Japan has posted some software clues for the Sega controller at 
http://www.hongo.ecc.u-tokyo.acJp/-t50942/md6bpad-e.html. 
However, I've found this Web link to be unreliable at times, so I took 
the liberty of posting the opening page, with the software commands, 
on our Web site (http://www.nutsoolts.com) under the original 
name of md6bpad-.htm. This file can be viewed with Microsoft 
Explorer. While you're at it, check out this Web site 
(http://hlwaay.net/-JfrohweVtech/repalr.html), too. 

Mlle High PCs 

Q. J work for an airline and have a question about power supply frequen­
cy, specifically about using aircraft outlets for computers. Most of the 115 
VAC outlets look just like house outlets, so the computer c:an plug in okay. 
However, the aircraft frequency is 400 Hz, not the 60 Hz you find in 
homes. J think J once heard you can use transformer-powered 60 Hz 
equipment on 400 Hz, but not vice versa. Also how would this affect 
switching power supplies that many PCs now use? 

Wayne Anderson 
via Internet 

A. It's true that most 60 Hz power transformers will work on 400 Hz 
without a hitch, but not the other way around. Why? It has to do with 
the metal core. As the frequency decreases, you need more metal. 
That's why the airlines have gone to 400 Hz. The higher frequency 
means less metal, which weighs less and takes up less space. 
Obviously, a 60 Hz transformer has more than enough metal for 400 
Hz operation. However, that's presupposing that the AC is converted 
to DC, and, that a 60 Hz timing pulse isn't a requirement. As far as I 
know, notebook wall chargers will run off 400 Hz. 

As for switching power supplies, they are DC-operated, too. Which 
means, the AC voltage is first converted to high-voltage DC, then to 
high-frequency AC, and finally back to low-voltage DC. 

You can build this Robotic Arm! 
Impressive, fast, accurate, 
and repeatable motion. Any 
c·omputer capable of sending 
2400 or 9600 baud serial data can control the arm, 
even a Basic Stamp. This arm makes a great 
foundation for Al and motion control experiments. 
Position the arm in an X, Y, Z, grid with a joystick or 
keyboard using the new RoboMotion for Windows. 
The kit includes the hardware, structural components, 
Hitec servos, pre-assembled SSC servo controller, 
DOS and Windows software, and an illustrated 
assembly manual. Camouflage paint not included. 
We have many more cool robots, check out our web page or ask for our free catalog! 
3 Axis Version $155.00 • Mobile Version $250.00 • Mobile Robots Book $48.00 
Lynxmotion, Inc. 
104 Partridge Road 
Pekin, IL 61554-1403 USA 
http://www.lynxmotion.com 

Write In 63 on Reader Service Card. 

Tel: 309-382-1816 
Fax: 309-382-1254 

sales@lynxmotion.com 
tech@lynxmotion.com 



Electronics Q & A 

This time, 
the 60 Hz AC is 
converted to a 
higher-frequency 

T1 AC so that the 
Ille-*!. ·sv tran~former is 

'-----+-+---' J_ I again smaller 
.,,. .,,. and lighter. 

CONTROL 

-160V 
Since there isn't 
an input trans­
former involved, 
just rectifying 

diodes, the switching power supply doesn't care what frequency you 
input. Will it work off 400 Hz? I don't see why not. 

Triplett Manuals and Parts 

Q. I have a Triplett Model 801 FET multimeter (analog needle display) 
which recently died. I suspect that one of the transistors is bad, but few of 
them have any markings. What I really need is a technical reference man­
ual or schematic to fix it. Unfortunately, I have not been able to locate the 
Triplett company. Any suggestions? 

O.C. Powell WB4WAA 
Rocky Mt., NC 

A. Triplett Corp., One Triplett Dr., Bluffton, OH 45817 (1-800-874-
7538; http://www.trlplett.com) will send you a copy of the schemat­
ic for free. Triplett can also repair your meter (write or call for a 
quote), or you can order replacement parts and do it yourself (there's 
a nominal fee for shipping and handling, usually about $J.OO). Before 
tearing into the instrument, though, see if the problem isn't as simple 
as a blown fuse. Most Triplett multimeters have two fuses, at least one 
of which is soldered to .. the circuit board. Next, look for burned (vapor­
ized) traces, leading to a trail of scorched resistors; this is the second 
leading cause of failure. Good luck! 

Special Effects Timer 

Q. I'm in need of a digital timer that has multiple outputs. I want to use it 
to control the sequence of events in a portable special effects project. It 
has to be battery operated, or able to use a DC wall transformer, and must 
have a digital display of the sequence in progress. The output level isn't 
critical, because all I need is a relay to trigger the event. Two to five out­
puts would be ideal. 

L. Bearden 
via Internet 

A. Not a tall order, but one that you'll have to be careful putting . 
together. First, I'd use a string of CMOS 555 timers (TLC555 or equiva­
lent) for the sequencer. They consume virtually no power, and are 
inexpensive (less than a buck). A five-stage sequencer looks like this. 

[!!!!) • 
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Pressing S2 starts the sequencer, and SJ resets it. As each stage 

times out, the falling edge triggers the next stage. The time between 
stages is determined by the 1 OOK pot and 1000 uF capacitor, which 
has a range of a couple of seconds up to about three minutes. As the 
sequence progresses, one stage turns off, and the next turns on, as 
indicated by the LED on the output pin (pin 3). This LED can also be 
used to trigger an optoisolator, to close a relay, or to control an SCR 
or triac. If you want both a digital indicator and an optoisolator, sim­
ply wire the two LEDs in series with an appropriate current-limiting 
resistor, as shown in the insert boxes. The precaution is that you must 
very carefully bypass each and every Vee pin (pin 8) with a 0.1 uF 
capacitor and the Voltage Control pin (pin 5) with a 0.047 uF capaci­
tor as close to the IC as possible, as shown on the schematic. Also, 
return all the digital grounds to one point, and the analog (LED or 
relay) grounds to another, then connect the two grounds together via 
a single wire. The circuit can be powered with four 'C' cell batteries, or 
from a six-volt wall transformer, like RadioShack's 273-1454. 

Video RAM Requirements 

Q. I'm confused ·about the amount of memory I need on my video card. · 
One sales person tells me 4MB, yet another says 8MB. Can you set the 
record straight? 

Anonymous 
via Internet 

A. The amount of video RAM needed is directly related to the number 
of colors and the number of pixels (screen resolution). The wider the 
color range and the more numerous the pixels, the more memory 
needed. As a rule, 2MB is the absolute minimum, with 8MB preferred 
when working in JD color rendition. Here's a handy chart that spells 
it out. 

Video Graphics Requirements 

Palette 
16-bit color 
24-bit color 
32-bit JD 
16-bit color 
24-bit color 
32-bit 3D 
16-bit color 
24-bit color 
J2-bit JD 

MAILBAG 

Dear TJ: 

Refresh 
72 Hz 
72 Hz 
72 Hz 
72 Hz 
72 Hz 
72 Hz 
72 Hz 
72 Hz 
72 Hz 

Resolution 
768 x 1024 
768 x 1024 
768 x 1024 
1280x 1024 
1280x 1024 
1280x 1024 
1600 x 1200 
1600 x 1200 
1600 x 1200 

Video RAM 
l.5MB 
2.3MB 
6MB 
2.5MB 
J.8MB 
lOMB 
3.7MB 
5.6MB 
14.7MB 

For a simpler, less-expensive natural gas/propane conversion men­
tioned in your Jan. '99 answer ("Push My Button"), look at the 
http://www.uscarb.qpg.com/ Web site by US Carburetlon, Inc., 
Atlanta, GA (14100-553-5608). I haven't used them, but wish I had found 
the site before buying a natural gas generator. 

Dear TJ: 

Jim Edwards 
via Internet 

I just read your Jan. '99 column, and as a licensed electrician would 
like to comment on Howard Epsteins' unattended generator starting situa­
tion. Over the years, I've seen several "do-it-yoµrsetr• emergency power 
systems and most are real "time bombs." Specifically, if he's planning to 
connect the generator to the building's wiring system, then he must use a 
"Transfer SWitch" (either manual or automatic). Without one, a dangerous 
"Backfeed" situation can occur that will feed his generated power back 
into the utility grid. This can injure utility workers and damage the genera­
tor (remember, you'll essentially be feeding other customers via the com­
mon grid) not to mention the problems caused if the utility returns and 
bucks his "plant." An alternative is to install a totally separate wiring sys­
tem dedicated to the generator. In both cases, he should have a qualified 
electrician handle the work, follow the National Electric Code, and be 
inspected by the local Electrical Inspector (or Building Department). 

eeder ON-LINE 
CATALOG 

John Henshaw 
via Internet 

Technologies -~weedtecb.com 

PO Box 2426, Ft. Walton Beach, FL 32549 

Stackable RS-232 Kits 
Digital 1/0 - 12 VO pins Individually configurable for input or output 
DIP switch 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 repeal $32 

Analog Input - 8 Input pins. 12-blt plus sign self-calibrating AOC. 
Returns results in 1 mV steps from O to 4095. Software programmable 
alarm trip-points for each Input DIP switch addressable; stack up to 16 
modules on same port for 126 single-ended or 64 differential lnputs.$-48 

Home Automation (X-10) · Connects between a lW523 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 ascll character string. Example: '12/31 08:'5 850-
883-5723 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 kit for a 
complete In/out l~glng system. Send commands to the Home 
Automation and/or Digital VO kits using a remote telephone. $34 

Voice/Fax 850-863-5723 

Phone Line Transponder 
7 Individual output pins are controlled 
with buttons 1·7 on your touch-tone 
phone. Automatically answers 
telephone and walls for commands. 
Monitor room noises with built In mlc. 
'Dial-Out" pin Instructs unit to pick up 
phone and dial user entered number(s). 
Password protected. $-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 non-volatile memory. 
Connect directly to radio receiver's 
speaker terminals for off-air decoding 
of repeater codes, or numbers dialed 
on a radio program. $55 

IA Remote Control Receiver Telephone Call Aestrictors 
Learns and responds to the data patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 individual output 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle' or •momentary• action. $32 

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 •nor 
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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HOW ~O PLACE A CLASSIFIED AD 
1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting hand­
written copy. Calculate the number of words and multiply it by the appropri­
ate rate (see RATE PER WORD section). Include any charges for bold and/or · 
CAPPED words, any artwork costs· that would be applicable, and/ or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number &om 
your mailing la~l (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 

art, or $8.00 for halftone of photographs. To BOX your ad , include· an addi­
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the closing date (5:00pm on the 
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira­
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi­
cation of faxed-in ads, please call 909-371 -8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (5th of the month) will 
appe<)IT in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
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 issue are 
A photo or drawing may be run at the top of your classified ad for an addi- allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 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 

Abacom Technologies .. .. ..................... ..... 48 
ABC Electronics ..... ............. ..... ................ 51 
ACP Super Store .. .. ...... ................... ......... 86 

Advanced Educational Systems .. ............. 50 

Alfa Electronics ...................... ........ ........... 57 

All Electronics Corporation ........ ....... .... ... 54 
Allison Technology Corporation ......... 51, 80 
Alltech Electronics ........... .......... ...... ..... .. 24 
Alltronics ....... ................. .... .... ......... .. ...... .. 17 

American Technologies Network Corp . .... 86 

AM Research, Inc ................ .... ~ ..... .. ....... . 31 

Andromeda Research ... ............. .......... ..... 16 
Antique Radio Classified ................. .. .. ..... 81 
A.S. Electronics .. .......... .. ........... .............. .48 
AST Global Electronics ...................... ....... 70 

Aventrade ........................ .. ........ ............... 80 

Baylin Publications .. ...... .. .... ......... .... .. .. ... .. 21 

Bilocon Corp .................... ... .............. ....... 81 
Bisme Computers Outlet .......................... 57 
Black Feather Electronics .... ............... ..... 88 
Brigar Electronics ............ ......... .......... .... ... 12 

C & S Safes, Inc ............... .. ................... .-.. 82 

C and H Sales Company ...... .. ...... .. ......... 72 

80. Test Equipment 
85. Security 

.-- 120. Components 155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 

90. Satellite Equip~ent 
95. Military Surplus Electronics 

100. AudioNideo/Lasers 
110. Cable TV 
115. Telephone/Fax 

Digital Products Co. . ................... ...... ....... 80 
DMD Systems Recovery, Inc. . ....... ... .. .... 81 
Earth Computer Technologies .... .-....... ..... 43 

Edlie Electronics, Inc . ...... .......... ........ . : .. ... 42 

E.H. Yost & Co .... ........... ........ .......... ...... .... 76 

Electro Mavin ......... .... ..... .............. ........... 71 
Electro Tool, Inc . .. .... .......... .. .. .. ......... ........ 53 
Electronic Design Specialists, Inc ............ 66 
Electronic Goldmine ... ..................... ....... .. 19 

Electronic Rainbow Ind., Inc . ...... ... .... ...... 46 

Electronix Corp ................ ...... .. ... ... ..... .... .. 75 

Electronix Express .... .... ... ............... ......... 39 
EMAC, Inc ........... ......... .... ................... ..... 32 
EPS ... ... ... ..... ... .. ... .. ......... ......................... 81 

Equipment Management Technology ....... 7 4 

Express PCB .. .. .... ........... .. ...... .... .. .. ......... 33 

125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

180. Education 
190. Business Opportunities 
200. Repairs/Service 

Lifeline Electronix, Inc .... .... ........ ............... 72 Roger's Systems Specialist ............ .... ...... 44 
Linear Systems ........ ....... .......... ............... 15 Saelig Company .. ........ ................. .......... . 43 
LLH Technology Publishing .. ... .... ..... ...... .. 20 Sam's Electronics ..... ........... ... .. ..... .. ..... .. . 61 

Lynxmotion, Inc ...... ............. ............... ...... 76 Scott Edwards Electronics ............ ..... ...... 85 

M2L Electronics .......... ............ ........ ...... ... 74 s b' dli h · I 81 ea ir ec rnca ......... ................ .. .. ....... . 
Mateo, Inc ........... .............................. ........ 81 Sh s 
MCM E 

. reve ystems ....... .......... ..... ........... ...... 80 
lectrorncs ........ ............... ............... 65 

SiGEM .... ..... ..... .......... .............. .... .... ....... 81 
Meredith Instruments .. .. ............. .............. 57 · 
Metric Equipment Sales, Inc . .. ... ........... ... 69 Skycraft Parts & Surplus, Inc ......... ....... ... 34 
M.F.M. Communications .... ~ ......... ............. 58 Sky Electronics, Inc . ........ .. ........ ....... ... : .. .. 53 

microEngineering Labs ........................... . 28 Square 1 Electronics .. ...... .. .. ...... .............. 33 

Micromint ........ ..... ..... .... .. ......................... 31 SuperCircuits .... .......... ... .......................... 51 

Midland Technologies ........................ .... .. 80 Sur.plus Traders .. ... ............ .... ......... .......... 80 
Motron Electronics .......... ... ...................... . 25 Synergetics ...... ....................... ........ ..... .... 83 
Mr. NiCd ..... ........................... ................... 76 Tech 2000 ..... .. ..... .. ... : ...................... ......... 58 
MSC Electronics ...................................... 81 Techniks, Inc .... .. ........ .... ... .. .. ........... .. .... .. 80 

Fair Radio Sales Co ............ .. ...... ....... .... .. 49 Netcom ............................. .... ...... .... .... .... . 13 1i h L b o· 'tal S 1 47 ec no a 1g1 ys ems ................ ... . 
Foss Warehouse Distributors .... ... .... .. .. ..... 80 Norcomm .... .................... ............. .. .......... 91 

G t 
· 

55 
N th c bl & Co C Technological Arts ....... ......... ................... 60 

aeway .................. ..... ......... ... .. .... .. ......... or west a e nnector o . ........ : .. 75 . 
General Device Instruments ............. ... .... 80 Ocean State Electronics .. .. .......... .... .. ...... .40· Telulex, Inc ...... .... .......... ........ ............... ... . 47 

Glentech, Inc . ........... .. .............................. 80 Optoelectronics .......... ........ ................. ........ 4 The RF Connection ......... ........ .... ............. 38 

Graymark .......... .............. .. ....................... 28 Parallax, Inc . .. ...... ..................... Back Cover Timeless Products ............... .......... : ........ . 64 

Halted Specialties Co ........ .............. .. ......... 3 PARAMAX, INC . ........ ....... ........ ... ....... .. .. .. 63 Trenton Computer Festival.. .... .. ........ ........ 39 

Chaffin Electronics ....... .......... .... .......... ... . 60 H.T. Orr Computer Supplies ...................... 86 Palco Service, Inc . .................. .... ............. 25 Unicorn Electronics .. .... ........... ................. 67 

Chenesko Products, Inc ...... .. ...... .... ........ . 32 lndustroLogic ............ , ............. ............. ..... 50 PCW, Inc ............................ .............. : ...... .. 34 USI Corp. , ............ ................... ............... .. 53 
Circuit Specialists, Inc . ....... ..... ... .... ........ ~.94 Information Unlimited .............. .. .... ........... 29 Phelps Instruments .......... ...... .. ...... .......... 68 Utopia Tools .......... .......... ......................... 38 
Communications Surplus .... ....... .......... ..... 81 Inkjet Southwest .......... ..... ........... ....... .. .. 52 Pioneer Hill Software ......... ..... ................. 73 V&V Mach. & Equipment, Inc . ..... .... ... 80, 81 
Comtrad Industries ..................................... 8 lntronics, Inc . .... ...... .... .... .. ........... ....... ...... 84 Polaris Industries ... .......... ..................... .. .. 49 Veneman ........ .. .. .... ... ................ .. ... .... ...... 41 
Consumertronics ..... .................... ............ 18 Jade Products, Inc . ................. ........... ...... 80 Prairie Digital, Inc ............ ... ...................... 81 

Corporate Systems Center ... ............... 2, 95 James' Electronic Services, Ltd . .... ........... 50 Pulsar, Inc .............. ....... ............. ... ........... 88 

Cruising Equipment .... ... .... ...... .... ............ 71 JK microsystems ..................................... .. 81 Quality Kits ......................... ........... ........... 14 
Cunard Associates .. .. ....... ... .... ........... ....... 84 J-Works, Inc .... ....... .. ... ............................. 61 R & D Books ........ .... ...... .... .. .. .. ............... .. 15 

VersaTech Electronics ............. .. ........ ...... ..4t 
Vesta Technology, Inc ........ ..... .......... ...... .. 81 

Viking International ............................ ... ... 21 

Cyber-Test Incorporated ......... .......... ....... 66 KDE Electronics Corp . .................. ........... 69 R & S Surplus ........... ... ... ..... ............. ........ 35 Visitect, Inc . .......... ................... ...... ..... ...... 59 

Davilyn Corp ....... ...... .... .. ....... ... ............ .... 11 La Paz Electronics lnt'I. ... ......................... 72 • Ramsey Electronics, Inc .......................... .45 WeederTechnologies .... .. .............. ... ........ 77 

Decade Engineering ....... ....................... ... 80 Lemon-Pladd, Inc ... ......... ...... ...... ... .... .... ~. 14 Resources Un-Ltd . ....... .......... .................. 36 Western Test Systems ......... ...... .......... 22-23 

DeMar Electronics ..... ... ....... ..... ...... .... ...... 81 Lemos International Co., Inc . ............ ....... 73 R:E. Smith ...... .... .. .............. ...................... 80 Wholesale Cable .... ........ ... ..... .................. 16 
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Northwest Cable & Connector Co ......... 75 

Abacom Technologies ... .......... .. .............. 48 
Alltronics ........ ..................... ...... ............... 17 

Roger's Systems Specialist ..•........ ....... 44 
Shreve Systems ..... .. ............... .......... .. .. 80 
Techniks, Inc. . ......................... ............ .. 80 
Techno Lab Digital Systems .. ........ ....... 47 

Communications Surplus ...... .............. ..... 81 
Gateway ... .. ............. ........ ........ ... .. ....... ..... 55 
Jade Products, Inc ......... .. ... ......•. .............. 80 
Lemos International Co., Inc . .............. ..... 73 
Norcomm ........................... ......... ............. 91 
Ocean State Electronics ................... .... .. .40 
Ramsey Electronics, Inc .......... ... .. ...... .. .. .45 
The AF Connection ......... ........ .. .......... .... 38 

Software 
AM Research, Inc ................... .............. 31 
Bisme Computers Outlet ... ..... .. ....... ...... 57 
Electron ix Corp. . ..•............... .. ............... 75 
Pioneer Hill Software ............ ... ... .... .. .... 73 
A & D Books .... ....... ... ............. .......... .... 15 

Microcontrollers / 1/0 Boards 

Aventrade .... .............................................. 80 
Cruising Equipment ...... ........................... 71 
Cunard Associates .. .. ..................... .. .. ...... 84 
E.H. Yost & Co .................................. ........ 76 
Jade Products, lnc .................................... 80 

Abacom Technologies .. ........ ......... .... ... .48 
Advanced Educational Systems ... ....... .. 50 
AM Research, Inc ............ ....... ... ....... .... 31 
Bisme Computer Outlet ....... ......... ...... ... 57 
EMAC, Inc ... ...... ............................ ........ 32 
lndustroLogic ........ ................... ... .. ......... 50 
JK microsystems ................... ............... 81 
La Paz Electronics lnt'I. ........... .... .......... 72 

Mr. NiCd .....................•..........•... .............. .. 76 Lemon-Pladd, Inc ............... ..... ..... ......... 14 
Micromint .................................... ..... ..... 31 
Motron Electronics ............. .... ............... 25 
Parallax, Inc ................ ....... ..... Back Cover 
PARAMAX, INC. . .............. ......... ..... ...... 63 
Prairie qigital, Inc ..................... .... ......... 81 
R.E. Smith ......... : ................................... 80 
Scott Edwards Electronics ..... ...... ......... 85 
Square 1 Electronics ................. ........... 33 
Technological Arts ........................ ......... 60 
VersaTech Electronics ..... ..... ................. 47 
Vesta Technology, Inc ........................... 81 

ABC Electronics ........................................ 51 
Alltech Electronics .... ............ .................. 24 
Black Feather Electronics ................ .. ....... 88 
C and H Sales Company ... ......... ...... .. ..... 72 
Earth Computer Technologies .................. 43 
EPS .. ... ..................................................... 81 

Printers/Printer Supplies 
Chenesko Products, Inc ...... .......... ......... 32 
H.T. Orr Computer Supplies ..... .. ............ 86 
Inkjet Southwest ....................... ........ .... 52 

Equipment Management Technology ....... 74 
Metnc Equipment Sales, Inc . ........... ........ 69 
Roger's Systems Specialist ................... .. 44 
Skycraft Parts & Surplus, Inc . .................. 34 

Foss Warehouse Distributors ................ 80 
James' Electronic Services, Ltd . ... ........ 50 
KDE Electronics Corp ......... .................. 69 
PCW, Inc .... ... ........ ........... .. ................... 34 

ExpressPCB ...................... ........ ...... .... 33 
Midland Technologies ........... ....... .. ........ 80 
Pulsar, Inc ........ ............... ... ... : ..... ... .. ..... 88 
Sky Electronics, Inc. . ............. ............... 53 
V&V Mach. & Equipment, Inc ........ . 80, 81 

Sam's Electronics ................................. 61 
Tech 2000 ..... .......... .. .. ....... ................... 58 
Timeless Products ................................ 64 
Wholesale Cable ..... .... ........................... 16 

Advanced Educational Systems ............ 50 
Electronix Corp . .......... ................. ....... ... 75 
EMAC, Inc .............. ...... .......... ..... ..... ..... 32 

Norcomm ................................ .............. 91 
USI Corp . .......... ........... ......................... 53 ACP Super Store ............... .......... ....... .. 86 

Trenton Computer Festival ..... .. ... ....... ... 39 

American Technologies Network Corp .. 86 
Black Feather Electronics ....... ....... ....... 88 
Circuit Specialists, Inc . .......................... 94 
Decade Engineering .... .................. ....... 80 
MSC Electronics ................................... 81 
Polaris Industries .... ...................... ......... 49 
Ramsey Electronics, Inc. . ................ ..... 45 
Resources Un-Ltd ................................. 36 
Seabird Technical .... ............................. 81 
SuperCircuits .......... ........ ...................... 51 
USI Corp . ................ ... ............ .............. . 53 

Alltronics ......... ..... .. : .......... ................. ... 17 
C & S Sales, Inc .............................. ...... 82 
Digital Products, Inc ........... ........ ....... .... 80 
Earth Computer Technologies . .............. 43 
Edlie Electronics, Inc. . ............ .............. 42 
Electronic Goldmine ......... .. ........... ....... 19 
Electronic Rainbow Ind., Inc ................... .46 

~~~fa~~~.:: : :~::::::: ::::::::::::::::::::.: ·.:::::::::::~~ 
Information Unlimited .................. .. ........ . 29 
Inkjet Southwest ............... .......... .......... 52 
Jade Products, Inc. . ... .... .......... ............. 80 
Lemon-Pladd, Inc . .................... ............. 14 

Communications Surplus .... ................... 81 
Electronic Goldmine ......... .................... 19 
EPS ............... ........... ..................... ..... ... 81 
La Paz Electronics lnt'I. .......... ......•........ 72 

Ocean State Electronics ....... ..... .. ........ .40 
Quality Kits ........ ..................................... 14 
Ramsey Electronics, Inc ..... ................... 45 
Scott Edwards Electronics ..................... 85 

Linear Systems ........ .... ...... ............... ..... 15 
Ocean State Electronics ... .. ......... ........ .40 

~~5if~ l~-~: .. ::::::::::::::::::::: : : : : : ::::::: : : : ::::::J~ 

SiGEM .............. ......... .......... ................. 81 

~~/e~0~~- . :: : ::: : :::::: : ::::::::::::: : :::: : ::::::: : ::J~ 
WeederTechnologies .. .................... ..... ?? 

Skycraft Parts & Surplus, Inc . .... ........... 34 
Unicorn Electronics ...... .... .. ............ ....... 67 
Visitect, Inc. .: .................................... .... 59 

Information Unlimited ...... ...... ..... ............. 29 
Meredith Instruments ................. ........ .. .. .. 57 
Resources Un-Ltd ..•................... .......... .. .. 36 

Hardware 
Unicorn Electronics ....... ..................... ... .. 67 

ACP Super Store ........ ................ ........... 86 
Allison Technology Corp ................. 51 , 80 
Alltech Electronics .. .... ......................... 24 
AM Research, Inc . ...... ........... ............ ... 31 

All Electronics Corporation ...... ................. 54 
Alltech Electronics .................................. 24 

Bis me Computers Outlet ................... .... 57 
Chaffin Electronics ... .................... .......... 60 
Consumertronics .... ...... ........................ 18 
Corporate Systems Center ............. .. 2, 95 
DMD Systems Recovery, Inc .............. .. 81 
Earth Computer Technologies ............... 43 
Electro Mavin ......................................... 71 
General Device Instruments ....... .......... 80 

Black Feather Electronics ......................... 88 
' Brigar Electronics ..........•................ ......... 12 
C and H Sales Company ... ...................... 72 
Chaffin Electronics .......................... .. ...... 60 
Communications Surplus .................. ....... 81 
Consumertronics .............. .. .......... ........... 18 
Cyber-Test lncorporated ........ .......... ... ...... 06 
DeMar Electronics ............................ ....... 81 

Halted Specialties Co ...... ..................... ... 3 
La Paz Electronics lnt'I. .....•................... 72 

Electronic Goldmine ................................ 19 
Electronic Rainbow Ind., Inc . .... .......... .... .46 

MCM Electronics .... .... - ...... .................... 65 EPS .... ................. ......... ........................... 81 

Equipment ManagementTechnology ...... 74 
Fair Radio Sales Co ....................... ....... .. .49 
Gateway .... ............ ..... .................... ..... ..... 55 
Halted Specialties Co. . .. ....................... ... .. . 3 
lifeline Electronics, Inc . ...... ........ ............. 72 
Linear Systems .... .... .... .......... .. ............. ... 15 
Resources Un-Ltd . .. ..... .............. .............. 36 
Shreve Systems .. .......... ....... .......... ......... 80 
Skycraft Parts & Surplus, Inc ................... 34 
Surplus Traders ....................................... 80 
Unicorn Electronics ....... ....... ................... 67 
Viking. International .. ... ..........................•.. 21 
Visitect, Inc .... ............ ............................... 59 
WeederTechnolog1es ........ .... ..... ............. ?? 

Andromeda Research ..... ........... ............... 16 
General Device Instruments .... .. ....... ....... 80 
lntronics, Inc .......................... ................... 84 
M2L Electronics .. ........ ........ ...................... 74 
microEngineering Labs .... ................... .... 28 

Antique Radio Classified ...................... 81 
Consumertronics ... ....... .............. ,. ........ 18 
LLH Technology Publishing .................• 20 
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AID CONVERTERS 

with SERIAL OUTPUT 

Tiny ( L75"xL41") fully assembled and 
tested printed circuit board includes two 8-
bit AID converters and one digital input. Up 
to 16 mtits addressable (DfP switch setting) 
totalling 32 converters on a single serial port. 
Output is ASCII encoded bit coilnt (0 to 255) 
at 2400 BPS via RJ-11 interface. Fully 
programmed PIC16C71 installed in IC 
socket Sample software in BASIC included. 
Require s 8-2 8Vdc At l -2mA. 
*$49.95*. Optional 
DC adapter $19.95. 
Add $5. 00 shipping. 

Serial Proble111s??? 
Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communiJ:ations. 
Se'rial 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 EGNVGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRC/LRC generation 
Serial, with manual .......... ........................... $99.95 
Cable for full duplex monitoring ... ............. $49.95 

For Ordel'li and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
2006 Fimey Valley Rd., Rosenburg, TX n471 

281-2m500• 281-239-8006 FAX 

TV 85 PJ &TV 86 
CABLE CONVERTERS 

VPLUME & 
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 

•Single Line (two RJ-11 Jacks) 
•LED Display 
• DTMF Operation 

tiiiiiiiiillllll•lllf • Automatic Ring-up Mode 
• $325 ($149 kit available) 

PARTY-LINE TELCO SIMULATOR 
• Six Extensions 
• Caller~D (Name/Nbr) 
• Distinctive Ringing 
• $425 _($199. 95 ki t 
avail) 

Digital Prod11cts 
1£1@1800rnlffi 

· 134 Windstar Circle 
Folsom, CA 95630 USA 
Tel: 916-985-7219 

Fax: 916-985-8460 

http: //www.d ig ita Ip rod u ctsco. com 
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S •TIC I- LIT S 
S~L~ 

.. ,000,000 WA.LL 
TRANSFORMERS 

~ 
3VDC/100MA .... CX099 •••• $0.75 
6VDC/1 OOMA .... CS039 .... $1.45 
9VDC/100MA .... CR314 .... $1.45 
12VDC/200MA •••• CS033 .... $0.99 
13.5VAC/400MA .. CR574 .... $1.29 
24VDC/500MA .... CR174 .. ~. $3.40 

Min 1000/type -- Call for other types 

SUlll•LUS 'l1lll.\IH~ll .. 
PO Box276, 

Alburg VT 05440 
Tel : (01) S14- 739- 9328 
Fax: (01) 514-345-8303 

htt ://www.73.com/w ·t~ 
FREE CATALOG! 

AND QRN .. ........ $101.50 PP 

CODE PRACTICE osclii:AToR. $23.45 pp 

SEND FOR FREE CATALOG 
1-800 JADE PRO (523-3776) 

. www.jadeprod.com/ 
email: jadepro@.iadeprod.com 

JADE PRODUCTS E. HAMPSTEAD NH 03826-0368 

PCBs 
PER SQIN 
$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75 

PCB ~ 
LAYOUT. 
PER COMPONENT PIN $100.00 MINIMUM 

EN~INEERING .. 
DIAGRAMS ,.., 
PER COMPONENT PIN $100.00 MINIMUM 

V&V MACH. & EQUIP., INC. (HOUSTON. TX OFFICE) 
PH (281) 397-8101 FAX (281) 397-6220 

MARKETING TECH. S.A. (MEXICO/PLANT) 
PH 011 (525) 361-3351 FAX 011 (525) 361-5996 

taE"" 3 AMAZING flit: 
PRODUCTS Ill/ 

12-HOURVOICE ACTIVATED MULTI RECORDER MC-4 
CAN BE USED AS: 

1. ROOM MONITOR 
2. TEL LI NE RECORDER 
3. MULTI-LINE HANDSET 
RECORDER 
-4. REGULAR 12-HOUR 
RE CORO ER 

895 
INCLUDING 
SHIPPING 

THE PRIVACY ENFORCER 
mtl'J. 
1. VOICt ACTIVATED ANO 

~~~ti~" TELEPHONE INCLUDING 
~~~~~E~~~ENING SHIPPING 
IN FROM ANOTHER EXTENSION 

CALL 1-905-820-8020 

PROllAAX . EMP-20 MEGAMAX MEGAMAX4 SIMM/SIP TESTER EMUPA i 
CALL ADVANTECH lABTCX)L 599 EETCX)LS SIMMAX 1 

629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETCX)LS ALLMAX + 359 MOD-MCT-EMUPA/R 
409 EETCX)LS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETCX)LS MEGAMAX4 49 EPROM 1 G TO 512K 1 

369 XELTEK SUPERPRO II 69 EPROM 1 G TO 1 MEG 
409 XELTEK SUPERPRO 11 P 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER II 89 EPROM l G TO BMEG 
479 MOD-MCT-EMUPA . 129 EPROM 4G TO BMEG 
739 STAG ORBIT-32 250 EPROM BG TO BMEG 

lrii=• 
~ 

Sales 916-393-1655 Fax 916-392-4949 i 
~.generoldevica.com E-Mail icdevice@best.com ~ 

PnP IWE °' PnP WET 
For Hlg> Praclslon l Easy Hobby ·Professional PCB layouts Quality PCB's 

1. 1.osarPrinl I. Lasarl'rlnl 
2. lron·On 2. Iron-On 
3. P .. 1-011 3. Sook-0« w/ Watar 
4. Etch 4. Etch 

Adds on Extra Loyer of lronsfers loser Printer 
Resist for Super Fine or Copier Toner as 
lines on Std Clod Bds Resist to Std Ood Bds 

20ShS30/40ShS50/l OOShS iO(i"Blue/Wet (No Mix) 
Sample Pock S Shts Blue + 5 Shts Wet $20 

I 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Doy Moll 

T1chniks Inc. P.O. lox 463 Rin901s NJ 085511 
I (908)788·8249 

100% Money Bock Guaronteel-De:oler Inquiries Invited 

BATTERY ~ YUASA 

Sealed Lead-Acid/Gel-Cell 
12V: 7AH $19, 2.3/4AH $16 

18AH $39, 1.2AH $13 
6V: 4AH $9, 10AH $13 
Quantity Discounts Available 

Call for other modelf 

Aventrade 
4518 Temple City BMI., Temple City, CA 91780 

Tel. 626-286-0118 Fax 626-287-9618 : 
E-Mail: sales@aventrade.com · 

www.aventrade.com 

r-........., .. 4.-........ ., .. 
I MEGA-BPS. 11111 .. ..... ....,..,,.,,., .. :12---­llM,willl31,._ ............ _ 
-0...-.UD --COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• Rs-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

IC.E. S-'1 ITll 
(513) 874-4796 

nil TY LE RS VILLE RD • HAMILTON OHIO •5011 
ww1r1.rs485.com 

Peltier Junction~ RGB Color 
Composite Displays 

1 3/16" x 1 3/16" 
coollngarn 

Quantity Pricing 
Available 

WITH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

. - . 
ON SALE! 

ii 
'refurllished with 90-day warranty 

ONLYS49!! 
Excellent for studio, lab or 
survelllance applications 

: 640x480 resolution, RCA-style connectots 
······························•·•············································· 

SHREVE SYSTEMS 
318-424-9777 

Ask for Jake 

PC BOARD 
SERVICES 

PCB Design Layout 
Thru Hole 
SMT 
Multilayer 

PCB FABRICATION 
In-house Prototypes 
Single and Double Side 
Plate Thru Hole 

ASSEMBLY 
Thru Hole 
Small Project Specialists 

Serving Engineers and Hobbyists 
for 16 Years 

MIDLAND TECHNOLOGIES 
800· 726-8871 Voice 
406-586-0300 FAX 

Retums subject to a 15" restocking fee. Prlcn are 
subject to change without notice. 

WE ACCEPT VISA, MASTERCARD, AMEJC, DISCOVER 

HTTl'://WWW.SHREVESYSTEMS.COM 

VIDEO CHARACTER 
OVERLAY GENERATOR 

New BOB-II superimposes up to 308 
characters on standard video or gener­
ates video. 30-pin SIMM design, RS-
232 interface, easy to use for: 

Video Inspection • NOT 
Home Automation Display 

ATV· CCTV Security· CATV 
Remotely Piloted Vehicles 
Gaming • Racing • Sports 

Process/Experiment Monitor 
Robotics • Electronic Signs 

Single units only $79.95 

DECADE ENGINEERING 
5504 ValView Dr. SE, Turner, OR 97392 
Tel: 503.743.3194 - Fax: 50~ .743.2095 

mikeh@decadenet.com - www.decadenet.com 



Flashlite-V2 
• 2 Serial Potts 
• 2 OMA Channels 
• 2 Timer Channels 
• 20 Parallel //0 Unes 
• 5 Volt Operation 
• 4 Hardware Interrupts 
• 8 Analog Comparators 
• Low Power Consumption 

Development Kit- $159 Includes: 
• Flashlite V25, 10Mhz, 512K Ram' 512K Flash 

•Borland CIC++ 4.52 Development Software on CD 
• Te/ecommunicatklns Program & Sample Programs 
•AC Adapter and Cables 

www.jkmlcro.com 
Call 53f>.297-@73 Fu 53t>-297.fi()74 

J K 171icrosystel71s 

FREE 
SAMPLE COPY! 

TIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classifieds - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, 50'• & 60's Radios -
Early TV -Auction Reports & more •.. 

1-Year. $39.49 ($57 .95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 

liilliPl A.R.C., P.O. Box 802-G23 ~ 
afiill Carlisle, MA 01741 ~ 
Call: 978-371-0512-Fax: 978-371-7129 

Web: www.antlqueradio.com 

ASSEMBLY & 
ENGINEERING 

Producible designs since 1970 
Contract Engineering 

Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
A/Dand DIA 

Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Tum-key or Kit 
Run sizes one through thousands 
Test and bum-in available 

Bllocon Corp. 
800-736-5927 
425-353-2276 

www.bilocon.ex>m 

,_ 8Q~~ .. 

/!;-;~:.:~s;~:· ... ~-~ 
GPS Design Kit - $379 

The design kit SGMS600KS is a aimplete and innediately 
usable means of evablling lhe SiGEM GPS receive< module 
and high perloonance GPS an1ema, whicl1 are included In 
lhe kil Software runring on lhe GPS recaiver module 
convnoolcetes lo a user~ oomputer via 
NMEA0183 lonnatted messages.Advanced PC software 
proWles map i1tegralion and a demonstration ot ~ac:l<ing. 
Provision has been made lo< OOPS inputs. 

::.~ ~ 
=~mm2MS SiGEM 
Tet (613) 271-1601 (Can) 

(541) ll2:W33 (USA) 
Fax:{613)271·1896 

Web: www.sl;jom.ca 
Email: irlo@sigem.ca 

ATTENTION DEALERS 

WHOLESALE ONLY! 

•ANY CABLE MFGR 
CONVERTERS & ACC 

• BEST PRICING & 
SERVICE 

•SHOP US NOW 
PANASONIC• NOVA, ETC. 

800-777-7731 

TOGGLE SWITCHES - All sizes and types 
Commercial Quality · 

FUU SIZE TOGGLE SW. 1/2" DIA. 
TYPE MODEL RATING LEAD 
SPST 0125 6A/12SV 6" wire 
SPST 0128 4A/125V Solder 
DPOT D126 SA/125V Solder 
DPOT D127 10A/125V Solder-

on-0ff-0n SA/250V Screw 

PRICE 
100-1000 

.77 .67 

.57 .47 

.77 .67 
1.17 1.06 

MINIATURE TOGGLE SWITCHES 1/4" DIA. 
SPST D131 6A/125V Solder .57 .47 
SPOT 0132 6A/125V Solder .61 .51 
SPOT 0129 6A/125V Solder .77 .67 

mom-off-mom 3A/25-0V Solder 
SPOT 0134 6A/125V Solder .77 .67 

on-off-on 3A/25-0V Solder 
DPDT 0133 6A/12SV Solder .77 .67 

.92 .82 DPOT 0135 6A/125V Solder 
on-off-on 3A/25-0V Solder 

DPDT 0130 6A/125V Solder .92 .82 
mom-off-mom 3A/25-0V Solder 
MOMENTARY PUSHBUTTON SWITCHES 1/4" DIA. 

SPST Nor Open DMl 3A/125V Solder .30 .25 
SPST Nor Close DM2 3A/125V Solder .30 .25 

ANY ORDERS Less THAN 100. ADD 20C EACH 
LEDs Red. Yellow. Green - $12.00/100 $10.00/1,000 

DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 

Toll Frne 877-655-6433 
Fax 847-854-4434 

-IOX & JOX 
-Top and bottom 

Light 
-Dust cover 
-Eyeguards 

-1 year warranty 
ST241A-$275.00 
Catalog available 

-·· .f" jlittle@netwizards. r:.J.ltr..._. 
3580 Haven Ave.Redwood City.CA 94063-

4603 650/367-8320 Fax 365-5845 

CUSIOM PlASllC PARIS 
• ~~~:\g'~L~:~ 

YOUR PARTS BEFORE 
COl\IMITING TO 
MANUFACTIJRE A MOLD. 

e MOW DESIGN AND 
BUILDING. 

• 
• PROOUCTION OF 

INJECTION MOLDED 
PARTS. NO ORDER 
TO SMALL OR TO 
BIG. 

e VERY COMPETITIVE 
ON HIGH LABOR 
PARTS. 

We also have manual low pressure machines for 
injection mold.ing Of very sman runs or prototypes of 
parts up to 2 oz. At a surprisingly low price. 

USA. Olllce: V&V Mach. And Equip. Inc. 
Tel. (2181397-8101, Fu.(2811397-8220. 
Please send blue prints 0< samples to 
Marl<eting To.ch. S.A.•Alamo 93, 4 Piso•Sla. Monica, 
Tisi.• Eco. Oe Mexico 54040•Tel. 011 (525) 36' --3351 . 
Fax. 011 (525)361-5996. Ar'N VICTORM.MCNOOZA 
e-mail. marktech~mfosel ne1 mx 

10 Hr. Telephone 
Recorder $69.$6.95 S/H 

Automatica11y starts recording when the 
phone is picked up and stops when you hang 
up. Records both sides of the conversation! 

BEST PRICE AROUND! 

FREE CATALOG 
www.mscelectronics.com 

MSC Electronics 
~!!ilPO!!l!iiBOX 461 Jessup, MD 2""'"';..-----11 
.. (301) 497-1600 

FAX (301) 497-1925 

CABLE BOXES 
CUT MANUFACTURING COST! 

WE ACCEPT SMALL ORDERS TOO. 

HETMEW 
20~ 

ALSO PCB. SMT, PROTOTYPES ASSEMBLY 
PLASTIC MOLDS, IN JECTION MOLDING. 

USA Office: V&V Mach. & Equipmen~ Inc. 
Ph: (281) 397-8101, Fax: (281J 397-6220. 

• Mexico ~nt: Marketing Tech. 
Ph: 011 (525J 36 l-335 l, Fax: 011 i525J 361-5996. 

CONTROL • MEASURE • INPUT 
MODEL 4()..$109 
• RS-232 Interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• PWMoutput 
• Three stepper ports 

MODEL 1oo-$279 
• 12-bit 1 OOKHz AID • Four analog outputs 
• Three timer counters • 24 digital 110 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI ~78 
TEL: (608) 643-8599 • FAX: (608) 64~754 

SBC2000-07 4 
IRS-2321 

Voice: 303.422.8088 Fox: 303.-'22.9600 
www.sbc2000.com 

testaTeehnology,.!l!s, 

27C256 27C040 ' 27C1024 87C51 
27C512 27C400 28F010 8751 
2732A 27C4096 28F020 8755 
27C32 574000 28F040 MC68HC70 
27C128 574200 8749H 5C8A 
27C64 27C402 - 8748H PIC16C56 
2716 27C020 8741 PIC16C54 
2708 27C210 8742 PIC16C622 
27C512·90 27C010 8744 GAL16V8 

HHi!i;HH foi•SM1•h' ~~~~0 

HM628128 8255 0-RAMS 
62256 8254 SIMM 
6264 80C31 

-

16 -.-M-a-ny_mo_r_e_p-arts_i_n-st_oc_k_ 

• All major brands 
• All guaranteed 
E·Mall: eproms@aol.com 

TEL: (818) 774-9444 • FAX: (818) 774-0822 

WE BUY EXCESS INVENTORY 

2.4 GHz Wireless 
Transmitter & Receiver 

2.4 GHz - 2.48 GHz User Selecfable 
Over 700' Range and 4 Chi Auto-scan 

NTSC, PAL, Composite video B/W or Color 
2 Audio Input 111$Y be used for digital data 

Customizations Including battery packs available 

Mateo Inc. · 
(800~299 or (800)719-9605 

www.mat-co.com · 

VERY, INC. 

602 305-8485 
""'I02 JOS- •.,... ~·ro•••m,-........ 

GPS Units 

Trimble Placer 400 
6 Channel 

No Antenna $49.95 
Trimble SVeeSix 

6 Chan wt Diff. & Magnet Ml Antenna 
$89.95 

Rockwell MicroTracker LP 
5 Channel, Module w I Differential 

No Antenna $69.95 

Communications Surplus 

713-526-8000or1.a77.a7S..OGPS 
lshaefer@flash.net Fax to 713-522-6309 
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CALL TOLL FREE 

(800) 292-7711 
Orders Only C&S SALES 

CALL OR WRITE 
FOR OUR 

FREE 
64 PAGE CATALOG! 

(800) 445-3201 Se Habla Espanol Excellence in Service 

Elenco Model M-1740 

s39.9s 
11 Functions: 
• Ffeq. to 20MHz 
• Cap. to 20µF 
• AC{OC Voltage 
• AC{OC Current 
•Beeper 
•Diode Teat 
• Tranalator Teat 
• Meets UL-1244 safety speca. 
Model M-2780 • $24.111 

(9 functions) 

Dlgltal Multlmeters 

Elenco Model LCR-1810 

sgg.gs 
• c.i-nance .1pF to 20µF 
·l-1µHto20H ·-•-.om to 2000Mn 
• Temperaturw ...2()-C to 750'C 
• DC Vollo 0 - 20V 
• F19q1»ncy up to 15MHz 
• Diode/- Continuity 

T .. t 
• SlgMI Output Function 
• 3 1/2 Otu• Dloploy 

Fluke 87111 

s299 
Features high perform­
ance AC/DC voltage and 
current measurement, 
frequency, duty cycle, 
resistance, conductance, 
and capacitance meas­
urement. 

Serles II (limited qty.) 
$289 

Generators and Counters 
Elenco Sweep Function Generator 

with built-In frequency counter 
Model GF·8036 

$225 
This sweep function generator with counter is an 
Instrument capable of generating square, trian­
gle, and slne·waveforms, and TIL, CMOS pulse 
over a frequency range from 0.2Hz to 2MHz. 

Elenco Handheld 
Universal Counter 

10Hz • 2.8GHz 
Model F-2800 

sgg 
Sensitivity: 
• <1..lmY e 100MHI: 

• clmY.2IOMHz 

• <lmV01QHI 

• <100rnY. 2.AOHz 

-----------------t Features 10 digit display, 16 aeg­

20MHz Sweep I Function Generator 
with Frequency Counter 

Model 4040 

• 0.2Hz to 20MHz 
• AM & FM modulatlon 
• Burst Operation 
• External Frequency counter to 30MHz 

menl and RF algnal strength bar· 
graph. 

Includes antenna, NICad battery, 
and AC adapter. 

Elenco RF Generator 
with Counter (100kHz. 150kHz) 

Model SG-9500 

B&K Frequency Counter 
Model BK-1875 

.1 Hz • 2.8GHz 
3 Channels 

$189 
Sensitivity: 

• <0.SmV @ 100MHz 

• <&nV @ 300MHz 

• <7mV@1GHz 

• <100mV@ 3GHz 

Ultra sensitive synchronous 
detector bargraph and RF 
strength. 

Elenco 10Hz • 1MHz 
Dlgltal Audio Generator 

Model SG-9300 

Elenco Oscllloscopes 
Free Dust Cover and 2 Probes 

S-1325 25MHz Dual Trace $325 
S-1330 25MHz Delayed Sweep $439 
S-1340 40MHz Dual Trace $475 
S-1345 40MHz Delayed Sweep $569 
S-1360 SOM Hz Delayed Sweep $749 
S-1390 100MHz Delay~d Sweep $995 

DIGITAL SCOPE SUPER SPECIALS 
DS-203 20MHZ/10Ms/s Analog/Digital 
DS-303 40MHZ/20Ms/s Analog/Digital 
DS-603 60MHZ/20Ms/s Analog/Digital 

Four Functions in One 
Elenco Model MX-9300 

s459.9s 
Features: 

$695 
$995 

$1295 

• One Instrument with four test and measuring systems: 
• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter 
• Digital Triple Power Supply - 0-30V@ 3A, 15V@ 1A, 5V @2A 

• Linear and Log sweep BK P::~c:s:o:: 
-

10MHz Model 4017 $309 
Features Internal AM mod. of 1 kHz, RF 
output 1 OOMV • 35MHz. Audio output 
1kHz@ 1V RMS. 

Features built-In 150MHz frequency r::===================::; 
counter, 1ow dlstor11on and sine/square Elenco Educational Kits 

5MHz Model 4011 $239 SG·IOOO (analog. w/o counter) $118.15 waves. SG-9200 (w/o counter) $119.95 

-~I ~~-T•_k_k_R_a_d_m_s~ __ _.l _I ~~-M~ls_ce_l_la_n_e_ou_s~~---.. 
Pro-Sport FRS TWo·Way Radio 

Model PRO-SPORT+ 

or 
• 14 Channels $79each 
• Battery Monitor 
• Key Lockout 
• Monitor Button 
• Lightweight 
•Palm Sized 

$149.95 

Set of 2 
• Large LCD Display 
• Removable Belt Clip 
• Removable Antenna 
• Two Radio Call Tones 
• Busy Channel Lockout 
• Accessory Connector 
• Hlghly Water Resistant 

PRO SPORT Model 
$109.95 set of 2 
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Elenco Technician Tool Kit 
Model TK-1500 

28 tools plus a DMM 
contained in a large 
flexible tool case with 
a handle ideal for 
everyone on the go. 

s49.9s 

s219.9s 

Write In 107 on Reader Service Card. 

Model AR-2N8K 

'34.915 

Model AK-700 
Pulse{Tone 

Telephone Kit 

'15.915 

Model AM/FM-108K 
Translator 
Radio Kit 

s29.• ·· 

: ~=~~..!;A r-;;~,-,..--
• IVDC8aA 
• e"AC • 1A Md 
12.8VAC~ 
i.pped@1A 

Electronic 
Playground and 
Leaming Center 

'19.98 



RESOURCE BIN 

Exploring used test 
equipment options. 

ur usual reminder here 
that the Resource Bin 
is a two-way column. 
You can get tech help, 

consultant referrals, and off-the­
wall networking on nearly any 
electronic, tinaja questing, person­
al publishing, money machine, or 
computer topic by calling me at 
(520) 428-4073 weekdays 8-5 
Mountain Standard Time. 

Finding Decent Used Test 
Equipment 

You'll find a lot of incredible 
buys in used test equipment if you 
shop around. Brought about by 
military and aerospace cutbacks, 
those schools dropping their elec­
tronics programs, and the big shift 
towards modeling, simulation, and 
computer control. On the other 
hand, there sure is a lot of outra­
geously heavy and ridiculously 
oversized junk out there. 

Much of it totally useless. 
How do you separate the 

goodies from the grunge? 
A better home lab should 

have at least a good power supply 
or two, a multimeter, a scope, a 
BASIC Stamp by Parallax, and a 
function generator. For "level II," 
you'll add such goodies as fre­
quency counters .• signal genera­
tors, computer emulators, some 
RF gear, and more specialized 
devices. 

Your first and foremost choice 
for used electronic test equipment 
should be right here in Nuts & 
Volts. Where you will find hun­
dreds of ads spread out over 
dozens of categories. But let us 
take a tour of your other options in 
pinning down superb prices on 
used test gear. Let's start with ... 

The Blue Book 

The closest thing I have found 
to a used test equipment blue 
book is the Test . Equipment 
Connection free catalog. From 
www.4testequipment.com. 

This essential catalog instant­
ly tells you which equipment stays 
popular. Along with relative prices. 
Primarily for H-P and Tek, of 
course. But Fluke, Racal, 
Wavetek, and a few dozen or so 

other source~ are also included. 

If a piece of gear is not in this 
catalog, the chances are it is not 
worth buying. 

I'll typically divide their prices 
by 30 to come up with reasonable 
bids on skidded surplus lots. 
Never go to any auction or a ham­
fest without at least one copy of 
thei_r catalog. 

But do keep it well hidden. 

NEXT MONTH: 
Don finds the hydrogen 
scene is a gas. 

Some Sources 
As with most any field, you'll 

get what you pay for. Depending 
on how price limited you are and 
how much risk you are willing to 
take, there are several choices 
here ... 

Prime Suppliers - These 
firms provide like new condition, 
full manuals, support, ·leads, 
accessories, and even standards 
tracability. Typical outfits are 
Danbar, Davilyn, Tucker, Test 
Equipment Plus, Naptech, the 
Test Equipment Connection, 
TestEquity, ValueTronics, 
Western Test Systems, and a 
dozen others. 

Bargain Sources -The bar­
gain sources typically charge only 
one-half to one-third of the regular 
price. But all you could end up 
with is the instrument itself, rea­
sonably clean, and checked only 
for obvious faults. Manuals are 
usually extra, and guarantees may 
be limited. Availability may be 
restricted to stock on hand, rather 
than what you really want. The 
lower pr.ices are possible because 
of lower ad staff, and overhead 
costs. 

Hamfests and Newsgroups 
- These are often your cheapest 
sources for single quantities of 
useful test gear. But they are also 
the ones with the highest risk. And 
possibly the highest rewards. We 
will see more on these shortly. 

Wholesale Auctions · - The 
lowest prices are gotten by buying 
blind in skid lots from military auc­
tions and industrial distress sales. 
High quantities and high risks are 
involved. The process may take 
many weeks and involve truck 
rentals and travel to places you 
really did not want to go to. Again, 
we'll see more details below. 

Hamfests 

Hamfests are technical flea 
markets and tailgating parties put 
on by local amateur radio clubs. 
You should find hundreds of these 
yearly, ranging from a few locals 
gathering together to statewide 
regional meets. On up to their 
huge yearly Dayton show. 

A wide variety of bargain 
priced test equipment is often fea­
tured from dozens to hundreds of 
ind.ividuals or commercial ven­
dors. Admission is from free to 

nominal for buyers. Keep in 
mind that what you see is what 
you get. And that the ultra low 
prices can represent higher 
risks. If you don't know what you 
are buying, ask for expert help. 
There's always bunches of it 

nearby at a hamfest. 
Really great buys are the 

norm. 
Speaking of which, you'll 

always get the b~st buys before 
sun-up or very late in the day. 
Very early to grab the goodies 
ahead of the hoarders. And late 
because a seller may be under a 
"get rid of all that junk or don't 
come back" edict. 

These days, there are also 
lots of virtual hamfests that are 
simply online classifieds that hap­
pen to cater to the amateur radio 
needs. 

There's also a lot of hamfest 
info on the web. Just punch "ham­
fest" into www.hotbot.com to get 
many thousands of links. Add a 
state name to narrow your search. 

Or, you can start off with these 
real hamfest directory sites ... 

www .arrl.com/fielcl/hamfests 
www.seanet.com/-bobjr/hfest.htm 
www.vartel.com/hamfest.htm 

Or these virtual ones ... 

www .hamfest.net 
htfp://vhamfest.com 

Lots of hamfests are in the 
monthly Nuts & Volts events 
calender. 

Newsgroups 

Some of the best test equip­
ment bargains of all can usually 

. be found in the Usenet news­
groups. Your most useful one is 
sci. electronics. equipment. But 
also check sci.electronics.repair 

ne~from 

DON LANCA§TER 

ACTIVE FILTER COOKBOOK 
The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
fitters. 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 es hands-on es you can get. $28.50 each. 

RESEARCHINFOPACKS 
Don's instant cash-and-cany 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 early stuff at a bargain price. Includes 
the CMOS Cookbook. The TTL Cookbook, Active 
Fitter 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, time, and 
money. This reprint set shows you Don's tested 
and proven real-wor1d 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 aild online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. emaH: donOtinaja.com 
FREE US VOICE HELPLINE VISA/MC 

§YN ERliETIC§ 
Bax 809-1\JV 

That:cher, AZ 85552 
(520) 428-4073 

and sci.electronics.misc. 
But buyer beware, empty cra­

vats, and all that oth~r stuff. 
The newsgroup access is 

.sometimes free with your Internet 
account. Other times, there is a 
low extra monthly charge. Be sure 
to ask your ISP if you are having 
access problems. 

If you can't access a news­
group any other way, use 
www.dejanews.com. 

Auctions 

Auctions are interest! ng but 
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ABC Etlc:tn)nlc9 Cnllalng Equipment Fluke ~lectronlca Telulexlnc 
31571hAveN 5245 Stlilshole Ave NW POBox9090 NE 14th Ave 2455 Old Middlefie= S 
~MN55401 Seattle WA 98107 Everett WA ~206 Ft Lauderdale Ft.33334 ' Mountain Vlew CA 
( ) 2378 (206) 782~100 (800) 443-5853 

Mt 
(954) 771·2050 (650) 938-0240 

Alfa El1ctn111lca Inc o.nblr GllnllCh Inc Paralllx ;,Jest• MlaureWorld 
POBoxeoee 14455-C N 791h St 731 W Lunt Ave 3805 Atherton Rd #102 '275 W8$hi~Oll St 
Prlncelon Jot NJ 08543 Scoll8dale AZ. 85260 Schaumbu~ 60193 Rocklin CA 95765 Newton MA t58 
(609} 897-11315 (602)~ (847) 891- (916) 624"8333 {617) 55M871 

:&':"~~ ='S:Z.St SC... GriffttM Phllpe lnttrumtnll T•t Equip CcM\nlCtlorl 
18955 SW Blanton 2631 Hllside Ave 52ST~ark Roeenbe!1a n 11 Norlh HollywOod CA 91605 AIOha OR 97007 Norco CA 91760 l.8l<e ~ Ft. 46 

(281) 239-8500 (818) 787.;:m.4 (503) 649-0837 (909) 279-7347 ~ (800) 61 .e378 

ASTGlobll lntroruc:. Inc Dtgltll Produc«ll Inc 
2<4529 St Hwy 408 134 Wlndslar Cir Boll 137231612 Newton St 
~PA 16403 FotsomCA95630 

Pioneer HAI SoftwM! Tiit ~lpment Plue 
24460 MasorrRd 3331 · B~tTerraee 
Poulsbo WA 98370 Tucson AZ. 5741 Edwaldsvllle KS 66113 

( ) (916) 985-7219 (913) 422-2094 (520) 575-6967 

~~ 
Phoenix AZ. 85082 
(802) 994-4512 

=NE 
Albuquerque NM 87109 
(505) 344-1812 

C&S s.lls Inc (Elenco) 
150WC8~erAve 
Wheeling t 60090 
(847) 541-9904 

C & H Sales Inc 
2176 E Colorado Blvd 
Pasadena CA 91107 
(800) 325-9485 

Circuit Spec:laliats Inc 
220 S Country Club Dr 
Mesa AZ. 85210 
(602) 464-2485 

Compllance Engineering 
629 Massachusetts Ave 
Boxborough MA 01719 
(508) 264-4208 

Ellctronlc ~tp-.illlat Inc J.Wqrblnc RAS Surplus TestE~uliy 
4647 St 12328 Gladstone St #4 1050E~St 2450 ~UIOfie Circle' 
Boca Raton Ft. 33428 ~rnarCA91342 • Covina c 91724 Thousa Qaks CA 91320 
(561) 487~103 ( 8) 381-0787 (626) 967-0846 (800) 228-3457 

=Hamilton Ave, #350 
Jnl of Electronic Tiit Recal lnttruPMmt Tue• 
101 Philip Dr PO Box 0-19541 1717 Reserve St 

San Jose CA 95125 Norwell MA 02061 Irvine CA 92718 Garland TX 75042 
www.ebay.com (781) 871·6600 .. (949) 859-8999 (800) 527-4642 

Electro Tool Inc. Levy Latham Sael~ CompaWc VelueTronles 
9103Gllman 6263 N Scottsdale #371 1193 ose~d 1925 S Wright Blvd 
Livonia Ml 48150 Scottsdale AZ. 85250 VtetorNY 1 Schaumbu~ 60193 
(734) 422-1221 (602) 367· 1100 (716) 425-3753 (800) 552~ 

EMF-EM! Control Metric Equipment Salet Seeblrd Technical Wavetek 
POBoxD 3486 Investment Blvd 3580 Haven Ave 9054 Balboa Ave 
GalnesVUle VA 20156 Hayward CA 94545 Redwood City CA 94063 san o~ CA 92123 
(540) 347-0030 (800) 432-3424 (650) 367-8320 (619) 2 ·2200 , 

~=~ltTICl!nology ~~layton Creek Rd 
Syner• W..-m T .. t S~tJtm• 
Box8 530-C Compton St 

San Carlos CA 94070-3312 Lower Lake CA 95457 Thatcher AZ. 85552 8f00fllfield co 80020 
(650) 631-1700 (800) 336-7723 (520) 428-4073 (303) 438-9662 

Ev1luatlon E~neerlng Nuts I Volta Tektronix 
2500 Tamlaml ran North 430 Prinoeland Ct POBox500 
Nokomis FL 34233 Corona CA 91719 Beaverton OR 97077 

·=<:;:-(941) 966·9521 (909) 371-8497 (800) 835-W33 

while attending. The usual trick is 
to try and score several identical 
units so you cafl make a few good 
instruments out of the lot. 

and mean is the only route that 
works here. Auction sources 
include community colleges, com­
mercial test equipment auctions, 
business liquidations, mil surplus, 
and live online venues ... 

risky places to pick up used test 
equipment. Their prices will some­
times end up extremely low. 
Particularly when you choose 
obscure enough auctions, the 
weather is lousy, it is midweek, 
and you are the only one bidding. 
And if you do not commit to 
excessive time, dollars, and ego 

If you are doing this commer­
cially, the object of surplus is to 
buy for a penny on the dollar, sell 
for a dime, and try to make a nine 
percent profit while doing so. Lean 

Community Colleges -
Many of these colleges are phas-

• WE INSTAU HEW HJ.CAI) CR NI-Mii BATTERES INTO YOUR ORIGINAL CASE. 

• WE IMPRO\IE CAPACITY TO BETTER THAN ORIGINAL rn 
• VIE FIX WHAT CAN7 BE FOO NO. (OR AFFORDED) 
• WE PROVIDE QUICK SERVICE. I EXTENDED LFE FOR OC.OER EQUIPMENT 
• WE OFFER FREE QUOTES. I FREE RETURN If QUOTE IS REFUSED. 
• WE PROPERLY DISPOSE OF YOOR OW CEU.S BY REC YCLIHG. 
• WE GIVE YOU A 12 MONTH WARRANTY. 
• WE WIU BE HERE WHEN YOU NEED US I 12 YEARS IN BVSIHESS, 
• WESAVEYOIJ•••• MONEY••• SSU 

• NO JOB IS TOO LARGE OR TOO SMAU - - M OFFER VOC.UME DISCOUNTS 
TO LAW ENFORCEIENT I COMPANIES I FIRE DEPARTMENTS I UNNERSrrtES 

GENERAL ELECTRIC UN/DEN BENDIXKJNG 

MPD/PL.S • MPR/MPS/MPX APHS6APXllOO $ 21.115 KR105/IAA12S $ 34.!15 
19A704850P(1200mAff) $ 34.115 APXll50 1050 $251.95 KENWOOD 
19A704860P(1800mAH) $ 39.95 100011001200 $ 34.115 

PB2/KNB3 s 29.115 
PL 19042Sl763{777)G1/3 S 37.95 BP1 oor;JJOl"206 $14.96 

PB21/21H $14.95 
MAXON SA-11!!611&0 $39.115 

205 Inc to 13!!0 $22.95 
PB2e{W215 $24.115 

TAO 145015101520 $ 21.95 /COM OORDl.ESS DRILLS 

MOTOROLA BP2 / BP3 ,9P22 $ 18.95 A"f brand 7.~ $ 1&.!15 
P200 HTl500 MT1000 BPli I BP23 / 24 $24.95 A"f brand !I.IS'/ $ 2!1.115 
NTN4585 4824 6414 $37.95 BP7 I CIKT/ Bfl8 $34.95 A"i brand 12.0ll $ 32.115 
NTN 544 7 5521 5545 $ 37.95 YAESU A"f brand 14AV S 37.95 

MIDLAND FNB 3 4 1214111 $ 32.95 SVRVEYING EQUIP. 
J'0.810 816 819 B21 $ 39.95 FNB1!121 211127 311 S 32.115 COMPUTERS- PHONES 
71>-832 7Ml3ll $311.95 FNB 172535 s 23.95 Bond b'1ttery !or quote. 

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US: 
PHONE OR FAX : (114) 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://usen.ao/.colrYPrtmeCell 

MANY OTHERS AVAILABLE · WRITE OR CALL ~ 
FR E E c A TA L 0 G VISA 

ADD$ 4.50 SHIPPING & HANDLING PER ORDER -
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The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pie, MCU's 87 4X, 875X, 40-
Pin X 16 & Serial Eprom's, PLCC, 5-Gang, 82/74 

Prom's and Eprom Emulator to 32K X 8. 
Only $129.95 

Same Name, Address 8r Phone Number for 16 Years ...• 
Now isn't that Amazing 7 

lntronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 

Fax (913) 441-1623 Visa I Master Char e I Amax 

ing out or sharply cutting back on 
electronics programs. A few years 
back, I bought an entire electron­
ics department at auction for an 
obscenely low price. And made 
more from it than I did in 1 O years 
of teaching for them. 

Ask a// the schools even 
remotely near you for ongoing 
auction info. You'll do best with 
outlying schools in small rural 
communities. 

For higher profile examples, 
see www.dist.maricopa.edu.sur­
plus or check w3.arizona.edu/ 
-surplus/public/index.html. 

Commercial Test Equipment 
- Several auctioneers specialize 
in commercial test gear. 
Mountains of stuff are often avail­
able, but the competition can also 
be fierce. Many of these are held 
in high tech areas. Alburquerque 
shows by Bentleys are examples. 

At www.bentleysauction.com. 

Business Liquidations -
The listings of these often do 
appear in the regional auction 
directories. My favorite here is the 
Southwest Auction Advisory. It is 
also located online at, of all 
places, www.auctionadvisory 
.com. I've found best results when 
a few odd test items are included 
in an auction that moves lots of 
non-technical stuff. 

Military Surplus - We have 
seen in previous columns how 
outstanding buys in mil surplus 
test equipment are easily gotten. 
You can now bid and pay online, 
and certain sales even deliver. 
The website is www.drms.com. 
Some mil stuff is now being han­
dled commercially. See www.levy­
latham.com. 

Live Online Auctions - The 
real biggie here, of course, is 
www.ebay.com. Who are now 
milking auction addicts for all they 
are worth. And then some. eBay is 
strongest in collectibles, but more 
and more test equipment is now 
starting to appear. I found 313 
power supplies, 68 oscilloscopes, 
and 42 meters listed on a recent 
check. Sadly, a lot of these were 
ancient junk. Or were otherwise 
second rate. This also seems 
more of a place to sell than buy, 
because I've found many of their 
prices tend to end up higher than 

•you can find elsewhere. Be sure 
to watch your time and energy 
commitment. 

I do prefer sealed bid sales to 
live auctions because you'll have 
less time commitment and you are 
more likely to score genuine bar­
gains. Especially when you inten­
tionally bid low and expect very 
few hits. A "never be underbid" 



ploy will sometimes work amaz­
ingly well. The time and energy 
spent on pickup can also be 
adjusted to the value of the good­
ies. 

It also pays to line up "associ­
ates" or "agents" who you might 
trade off inspection and shipping 
with. This can minimize non-pro­
ductive travel. 

For More Help 

There's also a freebie trade 
journal called Test & Measure­
ment World that sometimes has 
useful ads and info in it. Some 

· more specialized instruments also 
appear in Compliance Engineering. 

More obscure titles are EMF­
EM I Control, Evaluation 
Engineering, and the pricey 
Journal of Electronic Testing. 

Oscilloscopes - Restoring a 
Classic is your definitive Stan 
Griffiths book on this. 

I can try to answer most sim­
ple test equipment questions free 
by E-Mailing me at don@tinaja 
.com. 

The older personal computers 
can sometimes substitute for test 
gear and signal generators. You 
can usually make them do exactly 
what you want. I've got great 

heaping bunches of Apple lie and 
Mac LC computers available at 
very low cost if you want to 
explore these areas. 

This Month's Contest 

As our contest for this month, 
just tell me about some bargain 
source of electronic test equip­
ment that I don't know about and 
that you can strongly and honestly 
recommend. 

There'll be a dozen or more of 
my new Incredible Secret Money 
Machine Ill books going to the 
better entries. And an all expense 
paid tinaja quest for two (FOB 
Thatcher, AZ) going to the very 
best entries of all. 

Send your written and snail­
mailed entries on this contest 
directly to me here at Synergetics. 
NV 

ID~n~r;·~e ~:;:,m~!t~~t ~~ 
http://www,tinaja.com.. Y6u 
can reach Don at Synergetics, 
Box 809, . Thatcher, 52. 
Or .sendi!\''lhy mess to 
don@tinaja.com. ··"' 

----- -------- - - -------- -- - - - --- --- --- --

Scott Edwards Electronics 

- Graphics 
LCD Module 
with Serial 

Interface 3.66" by 
2.76" 

The new G 12864 makes it easy to display text and graphics on a 
128-by-64-pixelLCD Itinterfaces witha computer througha 2400 
or 9600-baud RS-232 serial hookup 

Text Features 

The G 12864 works like a serial-receiveterminalltdisplays text in a 
4-lineby 16-characterformat.Thxt is displayedina large8- by 16-pixel 
font, which can be edited to include custom symbols. 

Graphics Features 

The display lets you plot points, draw lines, and displayfull-s:reen 
graphics using easy instructionsltsflashmemory 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-portconnector are builtin. Connect the 
displayto the (included)AC adapter; plug the (included)serialcable 
into your PC or othercompute:r; and you're ready to go. Currentdraw 
ranges from 15mA(typical,backlightoft) to lOOmA(max, backlighton). 
For complete specifications, see our web site: www. seetron. com. 

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

Scott Edwards Bectronics • PO Box 160 •Sierra Vista •AZ• 85636-0160 
ph: 520459-4802 •fax: 520-459-0623 •e-mail· info@seetron.com 

Internet: www.seetron.com 

Write In 11 O on Reader Service Card . . 

Sabseril>e today and be !* 
automatically entered in our tiew 

MONTHLY PRIZE DRAWING!!! 

N ETCOM (page 13) 

WILL FURNISH PRIZES 

H you ~ not wish to ~r a s4bscriB~Ql'l,. but 
would hke to be entered m ourarawmg, sirn­
ply send or E-Mail your name, address, and 
telephone number, to NUTS & VOLTS, 
430 Princeland Court, COrona, CA 91719~ 
drawing@nutsvolts.com. No phone entries 
accepted. All oroers/enmes mustp~ receJxed 
by the last day of the month to ~ii'lelt.ldeOln 
that particularmonth's drawing. 

As a current, paid subscriber, you will 
be automatically entered each 
month in our drawing. · 
ro Subsaibe - Just fill in and mail 
the endosed subscription,card or call 
our toll free order line at 
(800} 78J..4624 With a Visa or 
MasterCard. 

Our grgwing listJGf eontributo~ includes ... 

,~,~ • Patillax (back coVI~ 
dr,.rate Systems Center (pages 2 ,95) 

HSC (pageJ) 
Reseurces Unlimited (page 36) 

TimelQle, Inc. (page 43, March issue) 
Alltrenia (page 17) 

Electro Mavin (page 71) 
,, All Electrenics (page 54) 

Roger's System s,ecJalilt (page 44) 
.Electnmic Goldmine (page 19) 

MCf4 Electnmics (page 65) 
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REFILL INKS FOR INKJET PRINTERS 
Refill )/Our old cartridge and save. All refill kits come with instructions and 
needed materials for refilling inkjet cartridges. Success guaranteed. 
Auailable for the following: 

CANON BC-01 , BC-02 CANON BJlOe, APPLE SlYl...EWRJITR, BJ-200 
Single Black Refill $8.00; Triple Refill $19.00. 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 & 8JHi42) 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 BCl-21 black, 30 refills BCl-11black, 10 refills BCI-10) $19.00. CANON 
BJC-4000fBJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 
refills each color for BCI-11 $24.00. CANON BJC800/820/880 3-bottle kit (for BJI-643B) $19.00. 
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJl-643CMY) $24.00. EPSON SlYLUS 
COLOR PRINIER - (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart 5020036) 2 refills 
each color $24.00. EPSON SlYLUS COLOR 0 - (5020047) Triple Black $19.00 (5020049). Tri-color 
(2 refills each color) $24.00. EPSON STYWS COLOR 400, 500, & 600 (5020093) Triple black (7 
refills total) $19.00; EPSON SlYLUS COLOR 200, 500 (5020097) Tri-color 3 refills each color · 
$24.00. EPSON SlYLUS COLOR 400, 600, 800, 1520 Tri-color (5020089) 3 refills each color 
$24.00. EPSON SlYLUS 800/1000 (5020025) 3-refill kit, black, $19.00. HP DESK.JET 
500/550/560 (51608A, 51633A, 51626A) Black single refills $8.00. HP DESK.JET 
500/550/560. Black 3-bottle kit $19.00. HP DESK.JET 500C/550C/560C. Tri-color kit (5 refills 
each color) $24.00. HP DESK.JET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack · 
(3 refills) $19.00. HP DESK.JET 1200C/1600C, DESIGN.JET 650 (Cart #HP 51640 C,M,Y). Tri­
color kit (one refill each color) $24.00. HP DESK.JET 600/660 (HP 51629A) Black three pack 
$19.00. HP DESK.JET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP 
DESK.JET 855C/1600C (HP 51645A) Black three pack $19.00. HP DESK.JET 855C (HP 51641A) 
Tri-color kit (2 refills each color) $24.00. HP DESK.JET 720, 722, 890, OFFICE JET 1170 & 1175 
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black 
3-bottle kit $19.00. HP PAINTJET and PAINT JET XL (51606C) Tri-color kit $24.00. HP PAINTJET 
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M,Y $24.00. HP lHINKJET, QUIET JET, KODAK DICONIX 150 (51604A 
or 92261A) black 5 refills $9.00. IBMflexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecJet DC, WlnWrlter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP 
AND ALL SYSIEM - Permits refilljng HP 51626A (black for HP 500-series) and HP 51629A (black for 
HP 600-series) cartridges without making a hole In the cartridge. Consists of special cartridge holder, 
syringe, plastic tubing, and directions. STAR'IER KIT - with Ink for 3 refills $28.00. EXTRA INK FOR 
SNAP & ALL SYSIEM (black only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 
51626A or HP 51629A. 

~ !':~-~~:~:.=~T~$~-~~~1~~ 
· $6-00; Centrcnics 700 Zip Pack $5.00; C. ltoh Prowriter Jr., Rlteman C+/F+ 

$6.00; Rlteman lnlorunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7 .00; Decwrtter LA30/36 $4.00; 
Apple Sabe $4.00; Mannlsman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4Color $14-00. 
Prlntronlx P-1013 $11.00; Star SJli\4 color 3-pack $29.00. 

ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRIN1lNG T-SHIRTS. 

Over 300 different ribbons In stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 

Add $4.00 per order shipping. California residents add 7.75% sales tax. 
On ribbon orders over $50.00 deO.ict 10% discount 

H.T. ORR Computer Supplies 
249 Juanita Way. Placentia. CA 92870-2216 

714-528-9822 • 800-377-2023 • FAX 714-993-6216 
..,~., http://www.extremeplay.com/occomp/orr.htm [[]I 

Write In 114 on RHder Service Card. 

ATTENTION 
DEALERS/DISTRIBUTORS 

BL;Y DIRECT FROM n IE i\1ANLT,\C rURER 
THESE AND OTHER VIDEO SECURITY PRODUCTS NOW 

AVAILABLE'!! (D., ONLY) M;o;mwn Onla. 

Qty Qty Qty Qty 
CCDCameras 5 10 20 so+ 
B&W Board $57 $52 $47 Call! 

B& W Board/sound $62 $57 $52 Call! 

B&WMini $65 $60 $55 Call! 
Color - Mini $150 $142 $135 Call! 
•e&w CCDs use Sansome Chips. Color CCDs use Sony. --lftTTMHtttjl j!G 

CCD Camera Hidden Inside a "Ma2navox" Clock 
Qty Qty Qty Qty 

CCDClock 5 10 20 so+ 
B&WWired $144 $129 $114 Call! 
B&W Wireless $289 $264 $248 Call! 
Color Wired $234 $218 $199 Call! 

Color Wireless $387 $362 $345 ~all ! 
Wireless use 2.4Ghz standard transmitters and receivers. 

Call ATN Today for the Best Prices and 
Quality Security Products. 

American Technologies Network Corp. 1(800)910-2862 
20 S . Linden Ave. #IB 1(650)§75-0130 
S . San Francisco, CA 94080 fax:1(650)875-0129 
www.atncozy .com sales@atncorp.com 
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Seller 
... for 
your 
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all 
Mary 

Continued from page 57 

MA - CAMBRIDGE - Flea Market. Kendall Square 
a rea. MIT. Nick Altembemd KAl MQX, 6 17-253-
3776. Web: http://web.rnit.edu/wl mx/ www/ 
swapfest.html , 
NH· LOl'IDOl'IDERRY- Hamfest. Paul KlLL, 
603-432-1 538 

NH • DERRY - Hamfest. Londonderry Uons Club, 
Mammoth Rd. Rt. 128. 8am-l pm. The Interstate 
Repeater Society ARC, Paul 603-432-1538. E-Mail: 
k 1 llx@juno.com 

WA - YAKJMA - WA State Convention. Yakima 
ARC, C. Jo Whitney KA7WQ, ~965-3379. 
E-Mail: kb7hdx@televar.com Web: 
http://eagle.ykm.com/-w7aq/hamfest.html 

CA - SACRAMEl'ITO - Hamfest. North Hills RC, 
Earl Mead K6ESM, 916-331-1115. E-Mail: 
nhrc@k6is.org Web: http://www.k61s.org 

CAl'IADA • MAl'IITOBA • WINl'llPEG - Hamfest 
Winnipeg ARC, Ed Henderson VEAYU, 204-694-
0667. E-Mail: edve4yu@pangea.ca 
CT - VERl'fOl'I - Hamfest. Natchaug ARC, Wayne 
Ry.:hling NlGUS, 860487-1921. 
E-Mail: wary<:h@neca.com 
l'IC • DURHAM - Hamfest. Durham FM Assn., 
Joseph Fields KF4QYY, 919-596-3738. 
E-Mail: dfma@vramp.net 
Web: http:/ /www.vramp.net/- dfma 
l'IY - PLAlTSBORQH - Hamfest. Champlain 
Valley ARC, Bernhard Jakobetz KC2ALG, 51~ 
643-9657 

WY - CASPER - State Convention. Casper ARC, 
Warren "Rev" Morton WS7W, 307-235-2799 (H) , 
307-237-9301 (W) . E-Mail: mortonwg@aol.com 
Web: http:/ /w3.trib.com/-carc/hamfest.html 

CA • SAl'ITA Al'IA • Swapmeet. ACP parking lot. 
Mary Russo 714-55&8813 
CAl'IADA-QOEBEC-SOREL-TRACY­
Hamfest Le Club RA, Jean Gadoury VE2CJL, 45(). 
836-3072. E-Mall: alaing@autray.net 

.JUNE 1999 

I'll! - SOOTH SIOUX CITY • Convention. 3900 
Oub & Sooland ARA, Mike Nickolaus NFON, 402-
494-6070. E-Mail: nlOn@avalon.net 

l'IY - ROCHESTER - Convention. Monroe County 
Fairgrounds. Fri: 12pm-5:30pm, Sat: 8:30am-
5:30pm, Sun: 8:30am-1:30pm. Harold Smith 
K2HC, 716-424-7 184. E-Mail: rochfst@frontler 
net.net Web: http://www.rochestemamrest.org 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee DrivfHn. 
619-561-0052 
ll. - SPRll'IQFIELD • Hamfest. Sangamon Valley 
RC, Ed Gaffney KA9ETP, 217-62~3697. 
E-Mail: egaffney@fgi.net 
Web: http:/ / www.skylight1 .com/ svrc 
ME • HERMOl'I • Hamfest. Hermon High School. 
8am-lpm. VE Exams. Talk-in: 146.34/94, 146.52. 
Pine State ARC, Roger Dole KAlTKS, 207-84~ 
3846. E-Mail: dolerw@juno.com 
Ml • QRAl'tD RAPIDS • Hamfest. Hudsonville 
Fairgrounds. VE Exams. Talk·in: 147.160 link 
repeater system. Independent Repeater Assn., 
Kathy KB8KZH, 61tH;~27 4-7pm. 
Ml'! • ST- PAUL • Hamfest Twinsl.an ARC, Ann 
Foster NOLLC, 612-7~1761. E-Mail: 
tailgate®twinslan.org 

QA - MARIETl'A - Hamfest. Jim Miller Park. 
Atlanta Radio Club, Ben Dasher KE4VZX, 404-
869-6959, E-Mail: bendasher@mindspring.com 
Charles Golsen N4TZM, 404-252-3303. E-Mail: 
cgolsen@atlanta.com 
OR - SEASIDE • SEAPAC Ham Convention. 
Seaside Convention Center. VE Exams. Randy 
Stimson KZ7T, 503-297-1175. E-Mail: 
rastlmson@att.net Web: http://www.otvarc.o 
rg/events/hamfalrs/seapac/index.htm 

ll. - PRll'ICETOl'I - Hamfest Starved Rock RC, 
Frank Carraro KF9NZ, 815-a56-3773. E-Mail: 
w9mks@qsl.net Web: http:/ /www.qsl.net/w9mks/ 
l'IY - Q<JEl!l'IS • Hamfest HaH of Science parl<lng 
lot, Flushing Meadow Park Corona, 47-01 11 lth 
St 9am-3pm. Talk-in: 444.200 repeat, PL 136.5, 
146-52 simplex. Hall of Science ARC, Stephen 
Greenbaum WB2KDG, 71~98-5599. E-Mail: 
WB2KDG@Bigfoot.com 
OH - MEDll'IA - Hamfest. County Fairgrounds, 
Community Center, 735 Lafayette Rd. 8am-3pm. 
Talk-in: 147.630 In, 147.030 out Medina 2 Meter 
Group, Mike Rubaszewskl N8TZY, 330-273-1519. 
E-Mail: m2mgroup@aol.com 
VA • JlllAJ'tASSAS - Hamfest. Ole Virginia Hams 
ARC, Mary Lu Blasdell KB4EFB, 703-369-2877 

GA - ALBAl'IY • Convention_ Albany ARC, Ricky 
McCrary KD40ZR, 912-438-9714. E-Mail: rm 
ccrary@planttel.net Web: http://wwwJsoa.net/aarc 
TX • ARLil'IGTOl'I - Convention. HAMCOM, Jim 
Haynie WSJPB, 214-351-3271. E-Mail; 
jimhaynie@aol.com 

CA· FOMl'Al'IA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-a22-4138 eves 
CAl'IADA ·ONTARIO - FEROOS - Hamfest 
Guelph & Kitchener-Waterloo ARCs, Bill Smith 
VE3WHS, 519-821-0642. E-Mail: 
smith.ve3whs@sympatlco.ca Web: 
http://www.kwarc.org/fleamarket 
CT - GOSHEl'I • Hamfest. Southern Berkshire 
ARC, Lee Collins KlLEE, 860-435-0051. E-Mail: 
colllns@li.com 
MA - FALMO<I111 - Hamfest. Falmouth ARA, 
Ralph Swenson NlYHS, 508-548-M05. E-Mail: 
depsher91 l@aol.comWeb: http://www.falara.org 
MO • MACOl'I - Hamfest. Macon County ARC, 
Dale Bagley KOKY, 660-385-3629. E-Mail: 
dbagleyl@istmacon.netWeb; http://www.lstm 
acon.net/-kfoster/hamfest.htm 
l'IC • WINSTOl'l-SALEM • Hamfest. Tom 
Gallagher N410Z, 336-723-7388. E-Mail 
n4ioz@ibm.net Web: 
http://members.xoom.com/w4nc/ 
PA - BLOOMSBURG • Convention. Columbl&­
Montour ARC, Dave Schack WC3A, 717-752-
6851 . E-Mail: kev17815@eplx.net Web: 
http://www_bafn.org/-cmarc 

You can now read 
the entire events 
calendar online at 

www.nutsvolts.com 
with listings for 
shows upcoming 
throughout the 

year. 



lectronics that go into boats and 
....--... vehicles share a lot of common 

applications. Both boats and cars 
run on 12 volts. Boats and RVs 

---. are regularly plugged into 110 
____ _. VAC when at the dock or at the 

campsite. Both types of moving vehicles may 
generate radio reception interference, and both 
the sailor, as well as the RVer want to know 
exactly where they are at anytime. Both sailors 
and RVers are always interested in upcoming 
weather conditions, and both the boat, as well 
as the vehicle may require special grounding 
techniques in order to make the radio and navi­
gation receiving equipment work properly. 

If you compare a big, truck marine electron­
ics discount catalog to a big, thick RV acces­
sories catalog, you will see many manufacturers 
displaying similar equipment for both markets. 

And this is good for us. The more avenues 
of sales and distribution, the greater the volume 
of equipment sold, and individual equipment 
prices become quite affordable. 

There is also the advantage of technology 
exchanges between both mobile markets. 
Portable electronics for boats must be absolute­
ly waterproof to the point of passing a submer­
sion test. For the RV market, this means you 
can take your little portable radio or navigation 
receiver out on the snowmobile or in a driving 
rainstorm, and have it survive without water 
damage. And this same piece of equipment 
might show land navigation streets and free­
ways when you are in the RV, and then double 

by Gordon West 

as a marine electronic charting deviee when out 
on the waves. So, here are some double.duty 
electronics that can very well satisfy the require­
ments of both sailors, as well as land rovers. 

Garmin and Magellan are the undisputed 
OPS pace-~tters. Both companies were one of 
the first to offer a marine low-cost. portable OPS 
receiver well before the entire OPS constellation 
was in place. In fact, during Desert Storm, civil­
ian receivers were in high demand by the mili­
tary, even though they lacked the secondary 
military receiving frequency for a more precise 
position fix. As you may remember, the military 
turned Selective Availability to zero during 
much of the Crisis. {Selective Availability is the 
military's on-purpose dithering of clock time to 
deny unfriendly use of this worldwide navigation 
system by the enemy.) 

Magellan has just announced a $50 million 
joint-venture with Hertz to equip 50,000 rental 
cars in the United States, Europe, and Canada 
with next-generation navigation technology. The 
Magellan "Smart Car" navigation technology 
allows users to simply input a local street 
address, or choose from a range of destinations 
including hotels, airports, restaurants, and 
points of interest. 

Magellan then transforms lhis technology 
into their portable marine navigation receivers, 
putting in marine "points of interest" such as 
fuel docks, buoys, lighthouses,, and yacht clubs. 

But Garmin counters with a $300.00 
portable that lets you upload frOm CD-ROM car­
tography street-level mapping, and without any 
cartography upload, a base map showing major 
hjgbways and secondary roads jncluding infor~ 
mation about available lodging, fOod, and ser­
vice stations in their -OPS HI. 

But Garmin is best-known for their 
StreetPilot that can be ordered in a mono­
chrome readout or, for in-vehicle use, color LCD 
readout. The StreetPilot sells for around 
$550.00, and includes the embedded base map 
that gives you sufficient detail and guide to ser­
vices to easily get you across the United States. 

treetPHot is more designe~for the RVer 
the mariner because coastline detail is not 

int,;ided for navigating rn and out of harbors on 
the~creen. Freeways yes, harbo§> no. 

o get down to street level, y;ou need to pur­
cha,s,e a local area Garmin streetJtnap cartridge 
using ETAK cartography that has been updated 
to 19'98 roads. The cartridges could cost any­
where from $100.00 to $300.00, depending on 
how many MB to cover a specific geographic 
area. ETAK and Garmin have done a good job 
to structure their cartography so as not to drop 
out in an important area when leaving or enter­
ing town. 
· "'wtten comparing the StreetPilot plug~in 

<:artridges to the CD-ROM cartography, we see 
many more new roads and new freeways 
a~pearing on the little expensive cartridges 
tmm what we see coming from the CD-ROM," 
comments Joel Levy, an avid rnariner and RVer. 

Lowrance is also bridging the land and 
ocean markets with a GPS charting receiver 
called Globa!Map 1600. "We have designed this 
proouct for both the land and marine markets," 
comments Chad Worford of Lowrance. "Our 
MaP§elect/MapCreate software enables sailors 
andlV.ers to selectively upload street-level car­
tography for driving in any city in.the USA, 
worldwide cartography of major fiighways, 
inlano lakes and rivers cartography for fresh­
water fishermen, and marine cartography for 
US coastal wrecks, obstructions, and selected 
.navigational aids," adds Chad. You upload a 
.specific 2 MB of marine or land street detail by 
conneeting the dots seen on your laptop screen 
on the Lowrance fixed or portable GPS charting 
equipment. A small city takes under J MB of 
J!letnocy', yet a big city like Los Angeles gobbles 
Ltt! almost 2 MB. The upload lakes place at 
5~ 600 baud, so it takes about 10 minutes for a 
complete memory upload of your desired cruis­
ing. or driving location. . 

.. "You simply draw the border around the 
al& of interest by clicking on Sid marks, and 
each click draws part of the boK around an area 
of map. When the box is complete, you sim-
ply k on the create map icon,and save it to 
the d drive, or upload it to ilif!'Lowrance dis-



.. 

play unit," comments Julian Frost, a computer 
expert who advises me on the latest in GPS 
technology. 

When viewing the Lowrance street cartogra­
phy, there is plenty of detail, down to 500 feet, 
but the streets don't have quite the finished look 
that you would get on the Magellan or Garmin 
land units. We also saw some overlay discrepan­
cies where streets extended out into the ocean, 
rather than ending at a cul-de-sac on a bluff. 
But this is a relatively inexpensive (under 
$500.00) unit, and you really can't compare it 
to those in-vehicle, permanently-installed map­
ping devices which cost over $1,000.00 plus 
additional costs to unlock specific areas on the 
CD-ROM. 

So will we end up with cartography on a 
chip or on CD-ROM? Will CD-ROM providers give 
us the entire United States, or give us specific 
cities that must be electronically purchased by 
unlocking portions of a CD-ROM? Manufacturers 
and CD-ROM mapping companies are still work­
ing on the best way to present these products to 
both sailors, as well as land users. 

Handheld twcrway radio manufacturers 
have now developed methods to keep water out 
of the insides of their equipment. Standard 
Communications, the marine electronic giant 
who first pioneered a Japanese VHF handheld 
transceiver, offers a submersible Model HX350 
for around $275.00 that works on all marine 
domestic and international channels. They also 
have a new fixed-mount marine VHF that can 
actually float - although I can't imagine why 
any mariner would want a floating 25-watt radio 
still hooked up to their 12-volt battery system 
aboard! 

Standard Communications has just been 
acquired by amateur radio giant Yaesu, and this 

means ham operators may soon find sub­
mersible handheld equipment sharing the 
design from Standard's marine radio line. We 
will also see Standard Communications ending 
up with a dandy long-range, single-sideband 
radio, designed by Yaesu. 

But no one knows what may happen to the 
popular Standard radk> tine Of liaM equipment, 
marketed out of Chicago. andp rincjpally sold 
by TechAmerica. Yaear.- of Standard 
was just their rnartM: i@: divisions, 
not the ham di~ ft Outf 

Garmin is now market. 
and under $160.00'Wltk~HDdel \'HF720 aU­
channel marine VHF'~ And Garmin 
JOST announced a new oelNlar phone product 
that incorporates a OPS~ and OPS chart­
ing so you can call up another Oarmin cell 
phone, and you can each look on your own dis­
play and see where the called party is located. 

Garmin also offers a service that would 
allow RVers and boaters to call a designated 
Garmin service provider; and as soon as the 
Garmin cell phone rings through, they know 
your location by an embedded GPS datastream, 
and can send help to you whether you are on 
the freeway or in mid-channel taking on water. 

Or maybe you are out skiing, and a white­
out gets you completely turned around. You 
can either watch your combined cellular/GPS 
screen for a track back to civilization, or dial an 
emergency help number and let them see your 
position to arrange help to be brought in. And 
yes, this equipment is also waterproof, too, 
against waves, snow, and driving rain. 

There is no comparison between factory­
installed vehicle OPS navigation systems offer­
ing incredible local advantages over portable 
equipment that does double-duty aboard boats 

TED CIRCUIT BOARDS 
~UALITY PRODUCT 
itsfbEltt'R.Rr 

COMPETIVE PRICING O ~~ ::io 
~ ~~~!~~b~·l:~:d 1 PULSAR, INC 
* LPI mask 9901 W. Pacific Ave. 
*Through hole or SMT I Franklin Park IL 60131 
: Nick~l & Gold ~lating Phone 847.233.0012 
Routn~g or sc?rmg j F 847 .233.0013 * Electnal Testing ax 

*Artwork or CAD data Modem 847.233.0014 
*Fast quotes www.pulsar-inc.com 
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and land yachts. However, the double-duty 
portable equipment is far less expensive, and 
can be taken virtually anywhere without a hard­
wire vehicle system. The portables can also 
work the trails, the ski slopes, snowmobile 
paths, and could even survive an accidental 
shallow-water dunking. 

But the big question is how the cartography 
will ultimately upload into portable equipment. 
Will the relatively expensive 1 MB, 2 MB, and 3 
MB chip cards remain in our future, or will we 
buy cartography off of the web by unlocking 
CD-ROM mapping and charting fields? Or 
maybe the cartography will be absolutely free, 
and you can load as much from your computer 
to your GPS set as your portable equipment 
can hold. But what are you going to do when 
you are out there in one region, and now move 
into another region, and your laptop has been 
left behind? Now the chart cartridges which you 
can keep in your backpack begin to have field­
interchangeable benefits. Or will we see 
portable mapping GPS equipment with 
increased memory to give us 5 to 10 states of 
street-level mapping capabilities? Right now, 
portable street-level detail may only give you 
one or two cities, certainly not five or six states. 

Marine cartography vector chart makers 
like C-Map and Navionics are still considering 
their options. What will the market demand 
when it comes to street-level cartography and 
boat harbor ports and services detail? 

One of the most complete catalogs on low­
cost marine electronics is available from 
Consumers Marine Electronics, located in Wahl, 
NJ. You may visit them on the web at 
www.cmelectron.com, or phone them for their 
all-color, 175-page, marine electronics catalog 
at 732-681-9025. This catalog has about the 
lowest prices mail order for marine equipment 
that can do double-duty in an RV or in your car. 

Write In 30 on Reader Service Card. 



by Robert Hansel 

Last month, I was. only able to 
give you a few glimpses of 
Parallax's new GrowBot kit. My first 
child had just been born - a 
healthy nine-pound boy! My in-laws 
and parents were in town to help 
out and to coo at my son Yonatan. 
And to take hundreds of pictures of 
him; at one point, there were so 
many flashes going off, it was like 
our household had been invaded 
by paparazzi. Things were sorta 
hectic around the robot ranch, see? 

Nonetheless, I was able to put 
a GrowBot together on m~ kitchen 
table in between miscellaneous 
baby crises and photo-opps. 
However, I wasn't able to get 
downstairs to fire up Igor, the 
ancient 386 I keep locked up down 
in my basement. That meant I 
couldn't try out any ot the soft­
ware that comes with the GrowBot 
kit since, alas, Parallax doesn't have 
a version of their PBAStC develop­
ment tool that runs on the Mac. 

(I know, I could run it with a DOS 
or Windows emulator on my Mac, 
but the idea of intentionally run­
ning DOS code on my Mac some 
how seems evil and wrong.) 

Anyway, some of last month's 
chaos has finally subsided. The 
grandparents have gone home; 
Yonatan is six weeks old and now 
weighs nearly 13 pounds (honest, 
milk is all we feed him. not 
steroids). While Yonatan doesn't 
sleep through the night yet, my 
wife and I have settled into some­
thing of a routine. I can get down 
to my workshop regularly enough 
to work on robots again, and I 
used my time th;s month to run 

GrowBot through its 
paces. I also have some 
new web sites to recom­
mend and a contest 
announcement later, but 
first I want to talk about 
GrowBot. 

A Growing Bot 

GrowBotis $179.00 
and for that you get an 
unassembled kit of parts 
(see photos) - everything 
you need to build a com­
pact desktop-class robot. It 
uses standard hobby ser­
vos (included) for its drive­
train. A ~· x 5.25" PCB 
serves as its chassis on 
which all other parts are 
mounted. Its wheels are 2-
5/8" diameter, and its 
width overall (without the 
bow-tie bumper) is 3.75". 
With the bow-tie bumper, 

it's about 5.25" wide, and 
its overall length is 7.25". 
Its height without any 
AppModules installed is 
2-5/8". 

The GrowBot kit 
includes a pretabncated 
bow-tie bumper sensor. 
Unlike Breadbot, GrowBot 
doesn't have side whisker 
sensors; it makes do with 
just two input bits to distin­
guish left, right, and center. 

Other running hardware 
includes a user-programma­
ble push-button switch, a 
small speaker, and two rear 
"tail light" LEDs. The speaker 

circuit can also be used toiXTlon: 
itor servo battery voftage, 
though the manual doesn't. 
show how to use this function. 
I measured the impedanc~-0f 
the sounder with a DVM: It's 
about 50 ohms, a dead short 
to ground compared to the 
220K ohm pullup and 1 OOK 
pulldown resistors. Coro-bined 
with the speaker's 10 uF cou­
pling capacitor, I imagine it's 
intended to be used wltff' 

PBASIC's RC11ME 
tize the level of V 
manual doesn"t ta 

AppMods 

In the midd!e oflthe PC board 
are two 20.pin female header con­
nectors that al~w 9:ftorrrization 
and expansion of GrowBot with 
what Parallax c~} AJilMods. Th~se 
are 2.5-inch·sqU<lre Statking daugh­
terboards. One e,Qd o.l';in AppMoC! 
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has the 20-pin stacking connector, 
and the other end haS?a hole for a 
4-40 male/female alm;ninum hex 
standoff that ties the AppMod 
rigidly to the GrowBot chassis or to 

~ 

another AppMod betow. 
A!! 16 of the BS'2-IC l/,P lines, 

plus Gnd, Vss, and Vdd, are 

brought ot1t on GrowBot's 
AppMod connectors. There are cur­
rently twq module types available: 
the solderJess Breadboard (P/N 
29114, $49.00 ,JJS) and the lower 

prajUe Prqtotyp,,e Board (P/N 
29110, $19.QO,US). The Prototype 
Board has a stacking clearance 

height of 1/2", so you won' 
. able to use standard wire 
struction, but poinHo-poin 
work just fine. The Bread 

. module has enough room 
couple 16-pin DlPs. It has 

·· stal::king clearance, btlt al 
nents you plug intd tlie s 
breadboard have Jess tha 
clearance if you plan fo s 
another AppMod on top. 

The Prototype BoardJ\as ~J3-
co1umn by 24-row grid ot'pa 
for some reason, Parallai(ch 
bus together the second, thi 
fourth columns on bottrthe 
and right edges of the Boardl ot 
~d. :\tJn, and Vdit Not*o t, 
they left the single corul\1 ~·~ 
~:tosest to the edges isolate 
all the other pads. Most of twr. 
rows of pads closest to the . ek­
ing connector are commiueij110 tbe 
expansion bus, effectively re!udng 
the uncommitted prototyplflg areil; 
to a grid of just 11 cofum y 16 
rows. 

My preference would 
been to lay out power .a 
on either the left or the 
(but not both), and to st 
that first column. This w 
given an effective 11-column b}'21-
row grid - much more u~efuL, 
You'd be able to prototype wittt a 
~pin DIP, for instance, or a <::<.lYple 
16-pin DIPs end-to-end. 

Another style of prototy~ 
l)oard would be a simple PC .~ard 
version of the Bread Boifp 
.fo;.ppMod so you could wan 
cuits you breadboard direct 
more permanent (and chea 
AppMod. If this sounds like I:m 
complaining, I'm not. l'm hoping 
Parallax will eventually come out · 
with more AppMods that aiiress 
these concerns. 

Some upcoming AppM¢dules 
include the "ISD Mobile Re('.ordif\9 

I Studio" (P/N 29111) andfii 
Display Terminal" (P/N 29 

• These should be availabl t e 
time you read this, thougti I do&1t 
know what the pricing wrn be. 

The Civilized Robot 

One nice feature of Grow 
that it uses separate batl;eri 
power the BS2-IC and the s, 
thus increasing battery lffe ~~~>SY. ~ 
tern reliability. The kit afso iri'Uudes' 
a three-position power swit<ijl, 
When the switch is in the center 
position, this allows progranjjp1ing 
and debugging your sohwart? witb­
out servo power applied. No. more 

, runaway robots and no more yank­
ing the servo connectors off every 
time you want to test code'. , 

Another civilized feature is \hat 
the kit comes with a stan~fd 1:4$·9 
serial connector for programming 
the BASIC Stamp. And a cablet$o 
you can connect directly to your 
PC. All in all, GrowBot is an eler 
gant, well-thought-out kit. 

course, be 
rotation. There 
modify servos, 
always done it i 
remove the po 

·potentiometer 
board, and re 
fixed resister 
simple and r; 
http;//www. 
d~Afor ~go 
method)" 

ParaYax c 
one which l' d 
had never tried b 
GrowBot: they ke 
tiometer in place, 
disengage the p 
from the ser¥p 
accomplish~; · 
~oupler thatjtin 
ter to the o.u,tp 
tlon that is mor 
than the fi~ed r 
Since no desold 
the servos aon' 
sembled as far ly tne gear case 
cover needs to o~ removed). 

Also, it's a ~ap t~calibrate the 
stop ranges of the servos. While 
the gear case <:;~ ft, };{Ou sim-
ply feed l.5 m~ec s to eadt 
servo and 'then'ad .. th~:'Qoten. 
tiometer untif the m(,)tor stops turn­
ing. The nifty thing ~arallax did was 
to pre-program theSS1 -IC con .. 
trailer included witg. the kit to pro-



duce these 1 . 5 msec pulses on the 
servo ports. 

The test software 
{GROWTEST.BS2) also facilitates 
testing the rest of GrowBot's hard­
ware, the bumper sensors, the 
push-button switch, the speaker, 
and the rear "tail light" LEDs. 

Roll Over, Rover 

ROVER.BS2 was the program I 
was really eager to try. It is broadly 
similar in behavior to Breadbot's 
WANDER.ASM program from last 
month. One difference .is that 
GrowBot doesn't pick a random 
direction to turn after it backs up 
from a head-on collision; it always 
turns the same direction, a backing 
left turn. 

Another difference is that 
GrowBot uses its LED tail lights to 
show which bumper switch closed 

(left, right, or both), and conse­
quently what evasive maneuver it is 
performing. It also chirps on com­
pleting a turn after a head-on colli­
sion . Though I generally consider 
myself immune to such cosmetic 
details as blinky lights on robots, I 
must admit that they imbue 
GrowBot with a certain personality. 
It also makes it simple to tell what 
GrowBot is up to at any moment. 

GrowBot's bow-tie bumper also 
performs very well; it is fully up to 
the task of determining whether a 
collision occurred on the left, right, 
or center, even though it lacks sep­
arate left and right whiskers. I sup­
pose this means that if I rewired 
Breadbot's own bow-t ie bumper to 
use two 1/0 bits instead of just 
one, and modified the software 
accordingly, I could get Breadbot to 
resolve five collision directions: left, 
front-left, front, front-right, and 

rigt\t (tt\at wjf have 
for a future colt.tmtf. 

GrOwBot J~ EclsM 
The second f_!\ajot;Rf~ 

included with thfi] GroWeot pis. 
EDGE.BS2, whicff'.performs two 
functions: first, ' uses the~ 
to change directiOn when 1t runs 
into objects; seco'nd, it uses 1tte 
photoresistors in front to avoid 
falling off the edge of the t (or 
crossing dark are~ on a sutf . ). 

On my table, at least, EDS 
tsn't too successful. It runs ·. 
GrowBot a little too fast, fi~-0f 
all, which tends to make the-~ho­
t-0sensing flaky, but that's j 
matter of tweaking the cod 

The more serious probl 
that, even when the sensors 
work as planned, it's physicalty 
impossible for a robot wi.'l;h o~ 
two front-mot.tnted 'Sensors to 
avoid backing off the edge of ttte 
table at some point in its maneu­
vering. 

Make no mistake; it's nice to 
be able to experiment wit 

tocells as drop-oj detector 
don't bet your robot on that capa­
bility. l had to cati::h my GroW13ot 
from tumbling off my kitchen table 
several times durlJAg my tes ere 
ar;e several uncommitted pa 
along the rear edge of GrowB 's 
PC board, though, so rear-mouoted 
drop-off detectors are a definit-e 
possibility and would make an 
excellent add-on ptoJect (yet 
er Qroject for a future column , 

If you start tweaking the a;iie 
for EDGE, it will soon become 
apparent that it would be relati~ly 
stralghtforwar~to change the 
steering logic in't\he program to 
transform Growaut into what's 
known as a photovore (a robot 
that steers toward light). By revers­
ing the logic or tfie sensors in soft­
ware, you'd get g,photophoffJe (a 
robot that steers away from llght). 

You would probably want to 
bend the photoresistor leac:.5 so 
the sensors faced forward, and 
you might want to add some 
mechanical support and ins~­
tion so the leads won't shof\~ut 
~gainst each other or the bojt-tie 
bumper. 

Hint: Plastic coffee stirrel'S 
work very w~ll as . mechanicaf 
supports and insulation. Visit ~ 
donut shop and get the kind tnat 
are like tiny, two-tubed drinking 
straws. Before soldering your 
photocells to tt.le PC board, <:ut 
two lengths of coffee stirrer to 
about 1-1/4" each, about a quar­
ter-inch shorte1 than the lead 
length of the ~hotocells. lnsert 
the leads of eat:h photocelf intq 
the holes of itSA.t:offee stirt._ lfl 
you want the photocell to face 
forward, all you do is heat the 
middle of the stirrer for a few 
seconds with a heatgun or v· 

D.T.M.F. 
DECODER 

For interconnect and 
remote control applications 

The Model 
NC401 is 
a micro­
minia­
ture 
DTMF 
decoder, 
designed for $59 95 
selective control of • 
local or remote applications. 
Measuring 
.80'Wx1 .37"Lx.23"H, the 
NC401 combines three distinct, 
multi-addressing decoders 
offering multiple user-config­
urable functions. All pro­
grammed features are stored in 
non-volatile E2Prom memory 
and are easily programmed by 
means of a conventional DTMF 
encoder or the Model NC500 
Universal/P.C. programmer. This 
highly engineered decoder is 
ideal for portable radio applica­
tions having limited space 
for accessories. The NC401 
comes complete with micro­
miniature 14 pin header and 
12" color coded cable assem­
bly. 

VOICE SECURITY 
ENCRYPTION 

The Model 
NC802 is a 
miniature 
inversion 
scrambler 
designed 
to provide 
intermediate 
level security for $59_95 two~way radio 
voice communication systems 
and is a perfect, cost-effective 
solution to entry-level voice 
scrambling as a defense 
against unauthorized or casual 
listeners. The NC802 provides 
eight user selectable carrier 
codes commonly used by other 
manufacturers and interfaces 
easily to most radios with near 
transparency to the user. 

Nor-fax Doc. #5759 

For Detailed Specifications or 
Product Catalog 

call our 24-Hour NorFax retrieval 
system at 530-477-8403 or 

on our Web Site at 
www.norcommcorp.com 

~&NDIF.£!.~" 
800-87 4-8663 

15385 Carrie Drive 
Grass Valley, CA 95949 USA 
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die flame until the plastic is soft 
enough to bend; make a quarter 
twist and then make a 90 degree 
forward bend. Set aside to cool. 
This is also a good time to eat the 
donuts you bought. 

Another useful modification to 
make in conjunction with the above 
is to modularize the photocells by 
soldering two-pin male header con­
nectors in the pads meant for the 
photosensors. Where the manual 
says to solder the photocells, solder 
in the headers instead so they stick 
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down from the underside of the 
board. Then solder the leads of 
each photosensor to its own two­
pin female header. Now you can 
easily remove and replace the pho­
toresistor sensors. Or, even entirely 
change the type of sensor. 

What's Missing 

I'd like to see more examples 
of robot programming techniques 
in the manual - not necessarily 
complete programs such as EDGE 

and ROVER. But at least 
program fragments that 
show you how to accom­
plish various functions. 
One example that imme­
diately comes to mind is 
how to program the bat­
tery monitor function. 

I'd also like to see a 
few hardware project 
examples. There are a 
number of uncommitted 
pads on the PC board, so 
some simple project 
examples that you could 
do by wiring in a few 
components from 

RadioShack would be ideal. Of 
course, any large-scale projects 
would more properly be done 
with AppMod boards. I don't 
know if Parallax intends to 
include suggested project book­
lets with the Bread Board or 
Prototype Board AppMods, but it 
would certainly be a good idea. 

Perhaps Parallax could spon­
sor a project competition to 
encourage folks to design their 
own AppModule projects, then 
publish the projects they receive in 
a booklet. Everybody wins. 
Whatever they ultimately do, I do 
plan to present my own AppMod 
projects in this column from time 
to time in the future. And if any of 
you out there with GrowBots build 
projects of your own, I'd love to 
hear about them. 

Breadbot Code Online 

A couple weeks ago I got a 
note from Kevin Coble, the author 
of MacPIC, a superb Macintosh 
integrated development environ­
ment for PIC chips. Kevin has start­
ed a webpage devoted to those of 
us gearheads who prefer to use 
Macs as our main development 
machines, and it's called the 
MacRobotics webpage. 

The best part is that Kevin has 
graciously offered to make 
Breadbot's PIC assembly source 
files available online from 
MacRobotics (http://www.Mac 
Robotics@MacRobotics.com). For 
the most part, MacPIC is compati­
ble with all of the MPASM and 
MPLAB directives, but he does have 
to make some slight modifications 
to the files so they will assemble 
correctly with MacPIC. All the 
changes he makes are clearly 
marked, though, and any DOS or 
Windows specific stuff is merely 
commented out, so the changes 
are easily reversed for those of you 
DOS or Windows users who don't 
want to retype the files. Thanks, 
Kevin. 

DiaperBot 

I wish. I daydream about such 
a machine, but my son will proba­
bly be in college by the time I get 

DonTronics 
P.O. Box 595 

Tullamarine 3043 
Australia 

Tel: 613+9338-6286 
Fax: 613+9338-2935 

dontronics.com 
(SIMMStick PC boards, development 

systems, & software) 

MacPIC, by Kevin Coble 
ftp:j /ftp.srv.netjpub/users/kxc/ 

(Macintosh shareware: integrated 
editor, assembler, simulator/ 
debugger, & programmer for 

PIC microcontroller) 

MacRobotics Webpage 
www.MacRobotics@MacRobotics.com 

Parallax, Inc. 
3805 Atherton Road, Ste. # 102 

Rocklin, CA 95765 
Tel: 1-800-512-1024, 1-916-624-8333 

www.parallaxinc.com 
(GrowBot, SX-Key debugger/ 
programmer, BASIC Stamps) 

The SIMMStick Webpage 
www.simmstick.com 

something like this worked out. Oh, 
well. 

In the meantime, I have plenty 
to keep me busy. Another note I 
received recently was a contest 
announcement from Don McKenzie 
of Dontronics fame. He and other 
SlMMStick Dealers around the 
world are sponsoring SIMMStick 
Design Contest99. Design your sys­
tem using SIMMStick products (of 
course) and you could win up to 
$500.00 US. Many other prizes 
such as SIMMStick boards, regional 
prizes, etc. 

SIMMStick products currently 
support PICmicro and Atmel Micro 
controllers (8051/AVR). However, 
you may use any microcontroller or 
peripheral you like, provided it is 
mounted on a SIMMStick board. 
The deadline for contest entry is 
November 1, 1999. For more infor­
mation, check out http:j /www. 
simmstick. com. 

That's it for this month. Next 
time, we'll talk about wheel speed 
sensing and odometry techniques. 



QUAD COMPRESSOR 

merican Innovations, Inc. intro­
duces the CQ-204 Color Quad 

Compressor. This color quad com­
pressor will enable you to view and/ or 
record up to four cameras in real time 
on one monitor or VCR. 

The compressor has four BNC 
video inputs, one alarm input remote 
control that supports up to four sen­
sors, and two video outputs. 

The compressor works in real 
time 60 fields/sec for NTSC and 50 
fields/sec for PAL. The compressor 
features high resolution - (1024 x 512 
pixels). qua? ~nd full screen selection, 
freezes ind1v1dual quadrant function, 

manual and automatic switching with 
programmable dwell time, and video 
loss detection with on-screen warn­
ings. 

The CQ-204 Color Quad 
Compressor measures 14 x 10 x 2 
inches, and weighs 5 pounds. 

The special introductory price is 
only $325.00. 

For more information, contact: 

AMERICAN INNOVATIONS 
119 ROCKLAND CENTER #315 

DEPT. NV 
NANUET, NY 10954 

914-735-6127 FAX: 914-735-3560 

utting Edge 
Enterprises has 

come to the rescue of 
the vacationing HAM. 

The World Pack™ 
lets you carry your 
100-watt station on 
your back. Bring the 
radio easily on pranes, 
trains. or safe and 
compact in your car. 

The specifically designed man-pack will carry the new mobile HF rigs, 
such as the ICOM-706 or Yaesu FT-100 securely on your back with a com­
partment below for _a rechargeable power supply and a pocket on the side 
to secure your mobile antennae. 

The backpack is constructed of laminated heavy-duty black nylon with 
1/~ " foam padding. The construction is sturdy, well-padded, and weather 
resistant. 

. The radio is secur~d in the upper compartment in an adjustable radio 
sling that allows the unit to be raised or lowered easi ly for access. A lower 
compartment is designed to hold a rechargeable battery power supply 

The price of the World Pack is $57.95, P/N HMP. The cost of the power 
supply kit is $63.95, P/N HPP9A. 

For more information, contact: 

CUTTING EDGE ENTERPRISES 
1803 MISSION ST., STE. 546, DEPT. NV 

SANTA CRUZ, CA 95060 
1-800-206-0115 FAX: 831-426-0115 

E-MAIL: cee@cruzio.com 

he M FJ -941 OX is a 20-watt PEP 
USB transceiver designed for 

fixed or portable radio communica­
tion in the 10-meter band. It uses a 
single-conversion mixing format and 
a low-noise heterodyne VFO for 
enhanced weak-signal performance. 

The transmitter features a built­
in seven-element lowpass filter to 
help reduce interference at TV and 
FM broadcast entertainment frequencies. encourages high energy efficiency. The MFJ-

9410X costs $259.95 and comes with a rugged 
3-1 /2" top mount speaker. 

MFJ ENTERPRISES, INC. 

Other features include an HF-communica­
tion grade crystal , IF bandpass filter, built-in 
heavy duty speaker, full analog mechanical S­
meter, optional semi-break-in CW module, and 
easy-to-operate controls. 

Low drain lets you operate from a three-amp 
AC supply or 12-volt battery. All-analog circuitry 

P.O. BOX 494, DEPT. NV 
MISSISSIPPI STATE, MS 39762 

601-323-5869 FAX: 601-323-6551 

MICROPAC HC16 SBC 
WITH 1 MEG OF FLASH 

MEMORY 

MAC, Inc .. announces that 
the MicroPac HC16 SBC 

now has 1 Meg of flash mem­
ory. The MicroPac HC16 can 
also have up to 1 Meg of 
RAM. 

The processor utilizes 
the Motorola 68HC16Z1 16-
bit microprocessor which is 
code-compatible with 
68HC11 controllers. 

this board ideal for demanding real-time applications. -
The cost of the MicroPac HC16 is $249.95 US dollars in quantity of one. 

WINDOWS CE CERTIFIED SBC-456/E 

MAC, Inc., announces that the SBC-456/E - a 486 PC compatible Single 
Board Computer - is now certified for 

Windows CE. This allows customers to uti­
lize their knowledge of Windows API so 
th_ey ~n. deve!op embedded applications 
with minimal size and complexity. 

The SBC-456 (non-Ethernet) and 
SBC-456E (with Ethernet) are half-sized 
AMD DX5-133 CPU cards with VGA/LCD 
interface. These boards offer an ISA bus 
and a PC/104 bus, DiskOnChip, and two 

This high-integration processor features integer DSP capability, program­
m_able 1/0 po_rts, interrupt controller, watchdog timer, A/D converter, pulse 
width modulation (PWM) capability, and timer/counters. 
. EM~C integrate~ this powerful processor onto a board that contains 24 dig­
ital 1/0 h~es . two serial RS232/485 ports, battery backed real-time clock/calen­
dar, LCD interface, keypad interface, eight channels of A/D, and eight channels 
of D/A. 

COM ports. 
The cost of the SBC-456 is $387.00 

and the SBC-456E is $411.00 (US dollars) 
in quantity of one, including the CPU, but 

The MicroPac HC16 comes equipped with a Background Debug Mode 
(BDM) port. Through this port, programs can be downloaded and debugged. The 
B_DM when used with the battery backed RAM and development soft.Ware pro­
vides a full featured development system with features comparable to those of 
an In-Circuit Emulator. 

DSP capability, fast analog conversions, and low interrupt latency time make 

without memory. 
For more information, contact: 

EMAC, INC. 
11 EMAC WAY, DEPT. NV 
CARBONDALE, IL 62901 

618-529-4525 FAX: 618-457-0110 
WEB: http:/ /www.emacinc.com 



Removable Hard Drive Rack 
Don't let this price fool you.This meter is a digital multimeter 

7 I /2" Pro Modular 
Crimping Tool Kit For IDE/Ultra DMA Hard Drives ---~ 

designed for engineers and hobbyists. Equipped with 5 
functions and I 'ii ranges. Each test position is quickly and 
easily selected with a simple tum of the FUNCTION/ 
RAN GE selector rotary switch. Rubber Boot Included! 
Display: 3-1 /2 Digit LCD, 21 mm Figure Height with 

Includes: We Sold Over 14,000in 1998! 

Automatic Polarity 

Heavy Duty 
Ratchet Crimp 
Tool 

Th is product can be used with any 3-1 /2 IDE 
hard drive up to I" high. It includes an electronic 
keylock for safe removal and insertion. Made of 
ABS 707 fireproof plastic. Use this product to 

Overrange Indication: 3 Least Significant Digits Blank 
iTe"lf~~j~;t for Guaranteed Accuracy: 23 ' C ±S' C 

""'-t=~-~~·:. • 5 Die Sets! Details on 
~ #HT-330K ou~i:eb protect sensitive hard drive data, take your hard . RH- I OC-1 DE 

drive between work and home or even set up different users with their own hard 
drives that they physically insert every time they use a PC. Other models available 

Temperature Ranges: 
Operating: O' C to 40' C (32°F to I 04°F) 
Storage: -1 O' C to 50' C (I 4°F to 122°F) 

True RMS DM 
• Full Sized. 4 1/2 Digit 

from C.5.1. include RH I 0 series and RH20 series, which are interchangeable within 
the same interface design (IDE or SCSI). 

Power: 9V Alkaline or Carbon-Zinc Battery ~ 
(NEDA 1604) 

Low Battery Indication: BAT on Left of LCD Disp 
Dimensions: 188mm(L) x 87mm(W) x 33mm thick . 
NetWeight:400g #9300G 

Get All the Specs From Our Web 

• Frequency Range to 
20 KHz 

• Capacitance Ranges fro 
2000 pF to 
20 uF 

Other Models are Available. See www.web-Ironies.com under "hard drive 
and accessories" for more details and pictures. 

Our Most Sophisticated DMM We Sold Over 700 Last Year! 
with RS-232 Interface & Sorrwa re, 3-3/4 igit, 4000 Count, More Details 
Auto-Ranging with Ana log Bargraph Audible Test on our 
• True RMS Mode • Continuity/Diode Test Web Sile 

Auto-Temp Solder 
Station with 
Element 

CCD B&W Board Cameras 
ASIC CCD Area Image Sensor 
Extremely Low Power Consumption 
0.5 Lux Min Illumination 
Built-In Electronic Auto Iris for Auto 
Light Compensation 

Detailed Specs on the Web t.) VM1030PA 
Pinhole lens with audio, 
30mmx30mmx25mm, 
I 2V, 430 horz & vertTV 

lines 

$59.00 $49.00 
5 or more 

• CCD Area Image Sensor 
for Long Camera Life 

• Built-In Electronic Auto Iris for Auto 
Light Compensation 

• No Blooming, No Burning 
• 0.1 Min Lux Illumination (B&W), 1 Lux 

Min Lux Illumination (color) 

• I OMHz Frequency Counter • Logic Test 
• Time Mode with Alarm, Clock, and Stop Watch • Auto Power OFFf'Keep ON" Mode 
• Dual Display • Fused 20A Input with Warning 
• I 0 Location Memory Beeper 
• Min, Max.Avg and Relative Mode • Back Light 
• Decibel Measurement • Data Hold/Run Mode 
• Cap and Ind. Measurement Safety Design UL 1244 & VDE-041 I 
• Temperature Mode (C/F) Protective Holster 
• K Type Temperature Probe Silicon Test Leads 

Included 
• Pulse Signal for Logic & · ate 

Easy to Nav1g ch Engine 
• d s a Sear 
• lnclu e II Works tantlY 

That Rea y Added Cons In Business 
• New Items Since 1971 

COLOR CCD Mini Board Cameras 
Low Power Consumption 
1 Lux Illumination 

VM3010PA 
Pinhole lens with 

Infra-Red! 
VMCB21 • 44mmx38.Smmx28mm ,_ 

with 6 infra.red LEDs, .t 
I 2V, 380 horz TV lines 

$59 00 ~ ON SALE • any qty. ... 
Reg. $69.00 ' . " 

VM1035A 
Standard lens with audio, 

42mmx42mmx25mm, 12V, 
430 horz & vertTV lines 

with back light 
compensation 

$71.00 $68.00 
5 or more 

VM1030A 
Standard lens with 

audio, 
30mmx30mmx26mm, 

I 2V, 430 horz & vert 
TV lines 

$59.oo $49.oo 
5 or more 

VM1036A 
Standard lens with audio, 

32mmx32mmx25mm, I 2V, 
430 horz & vertTV lines, 

reverse mirror image 
feature 

$69.00 $6J.OO 
5 or more 

Built-In Electronic Auto Iris 
for Auto Light Compensation 
Internal Synchronization 
12Volts 
400 TV Lines 

VM3011-A 
Standard lens with 

audio, 
mmx40mmx24mm, 

single board 

$147.00 
139.00 
5 or more 

5 or more 

VM3010-A 
Standard lens with 

audio, 
l..mmx33mmx32mm 

~· $144.00 ... 
,;-P l29.00 

• 5 or more 

Detailed Specs on the Web 

<e> Protek Amazing Test Equipment Offers 
Series 6500 Deluxe 
20MHz/40MHz/60MHz/ I OOMHz 
Dual-Trace Oscilloscopes 
• Alternate Trigger 
• Internal Sync Seperator Circuit 
• Alt-Mag Sweep 
• Delay Sweep ( 65 I 0) 

LATEST 
DESIGNS! 

Asia1s currencies are 
devalued against U.S. dollars. 
Take advantage of GREAT 
prices while they last! J 

Amazing Test Equipment Offers 
I OM Hz Pulse Generator 

: ~;s~~eH~:i:;;-ime & Pulse <$.>- Protek 
Width 

• External Oscillator Input J fiiiiliiili"-Fi'"l""'""l"""l 
• Variable Output Level 

Control 
• Delay Function 
• Frequency Counter 

81010 
$ 2 6 9 See the web site for details 

IOMHz Sweep Function Generator 
• Sine.Triangle. Square, Ramp, Pulse Waveform B 

81 
O 

• Gate & Trigger Output <$> Protek -
• BurstWaveform Output s559 
• Sweep Function (Linear/Logarithmic) 
• VCG Input 
• GCV Function 
• AM Modulation 
• Variable Symmetry 
• Output Attenuator 
•DC Offset 
' Frequency Counter See the web site for details 

20 Amp Switching Power Supply With 
Overvoltage Protectio n and Variable DC O utput 
Specifications $ 
lnputVoltage:AC I IOV ±15%. 
50Hz/60Hz 
Output Voltage: DC 9V - 1 SV 
variable 
Polarity: Negative ground 
Current ( 13.Bv): 25A peak. 20 
continuous 
Overvolrage Protection 
Cooling fan inside chassis 

See the web site for details #SPS-1020G 

2GHz Universal Counter 
• Frequency, Period Totalize Ratio Measurements 
• Low Pass Filter <$> Pfotek 
• 3 Channel Input (CH A. CH B. CH C) 
• Variable Trigger Level -
• 8 Digi t LED Display 
• 4 Step Gate Time Control 

• FI /I 0 Input Attenuator ' '"'l•lillil!l!IJ!•ii 
• SelfTesc U2000A : _ 

$ 3 1 9 S~e the web site for detail: 

Digital Multimeter 
AC/DC Voltage.AC/DC Current, Resistance 
Measurement '<$>- Pfotek. 
4 112 Digi t Display 

?~~~~~~~= Ind ication J 
Data Hold Function 

2MHz Sweep Function Generator 
• Sweep Function Width: I : I to I 000: I 

: l~~::c~~~ : ~io';:~ to 50Hz <$> Pf'otek 
: g~~ue~~Sin~~~~n~~~Hz to ~2~~~ in 7~ ~~nges 

Square Wave, Pulse. ~ 
Ramp, Slewed Sine Wave f & 

• Sync Out TTL Square 
Wave 9205 ~ C • 1, 

$ - • 21 9 see the web site for details 

2MHz Sweep Function Generator 
• Sine.Triangle, Square, Pulse, Ramp, Slewed Sine 

Waveform <$> Pfotek 
• Sync. Output (TTL Square Waveform) 
• Sweep Function -· -
• VCG Input 
•DC Offset 
• Variable Symmetry 

9205C W_'1!!!!!!!!!!!!!!!11!r: 
$ 2 7 9 See ~he web site for details' 

hese deluxe HC Protek oscilloscopes provide the Part No. 6510 6506 6504 6502 
features and accuracy that se rious technicians and Bandwidth 100MHz 60MHz 40MHz 20MHz 
engineers need at prices well below what you may have Vert. Sensitivity 1mV/DIV 1mV/Div 1mV/Div 1mV/Div expected.These dual-trace, dual-channel, scopes haveAit-
Mag sweeps and provide simultaneous display of normal to5V/Div to 5V/Div to5V/Div to 5V/Div 
and magnified traces. An internal sync seperacor ci rcu it Max Sweep Rate 2nS/Div 0.1µS/Div 0 .1µS/Div 0 .2µS/Div 
provides stable triggering of video signals. TV-H (1V line to0.2S/Div to0 .2S/Div to0.2S/Div to0.5S/Div 
synchronizing feature) andTV-V (1V frame synchronizing Delay Sweep YES ALT-MAG ALT-MAG ALT-MAG 
frequency) are automatically switched by the Time/Div Vert. Mode Trig. YES YES YES YES 
fron t-panel contro l. The user can view para ll ax-free Cursor Readout NO NO NO NO waveform measurements on the large 6" rectangular CRT 
that includes an illuminated internal Bx I 0 Div graticule. CRT Volts 12KV 10KV 10KV 2KV 

or More Information See www.web-tronics.com 

See the web site 
for details 

The Ultimate Heat Reduction 
System for Hard Drives 
Huge Alum inum Heat Sink, Plus 
Two Cooling Fans 
Heat Terminator Mounts in Any 
5.25" F.D.D. Bay 
For All 3.5 Drives up to I" High 
Hard Drive Heat Reduction up 
to 33% 

HEAT TERMINATOR 
$39.oo $3s.oo 

10 or m ore 

See the web site for details 

• Built-In Frequency 
Counter 

• Hand-Held and 
Battery Operated 

• All Functio ns are 
Menu Selected 

• RS232C for PC 
Interface and Printer 



COMPUTE STAND ALONE ............................... 
DUPUCATI SYSTEM 

COPIES MRYTHING: 
PARTITIONS, 0/S, ········· ····································· 

PROGRMU • THE W RKS! 

EIGHT INDMDUAl 
CONTROWRS 
FOR FUU 
PERFORMANCE. 

HIGH PERFORMANCE 
INIEL EMBEDDED 
PROCESSOR. 

DU PU CATION 
SOF1WARE ON 
UPGRADEABLE CD 

COPY HARD DRIVES 
INSTANTLY! 

'1HE FASTEST WAY WE'VE FOUND TO MASS PRODUCE SYSTEMS." ANDY HSU, GENESIS TECHNOLOGY 

SEVEN DRIVE DUPLICATOR 
Copy entire hard drives with 

ease. Drive duplicators are an 
essential tool for dealers and 
system builders. Why spend 
hours installing and formatting 
drives when you can clone 
seven at once? This high speed, 
stand-alone IDE copier is 
easy to use and totally 
self-contained. 

Set up any IDE or Ultra­
DMA drive with all your origi­
nal software. Connect blank 
drives and press "copy". You 'll 
completely duplicate seven 

BUY DIRECT: $2495 
408 330·5523 

drives faster and more accu­
rately than you can copy just 
one on a PC! 

Notebook and desktop drives 
are supported. Eight separate 
ports let you copy drives at 
full speed without changing 
jumpers. O ther copiers slow 
down with two or more drives 
attached. This true parallel 
transfer duplicator runs at full 
speed regardless of the number 
of drives attached. 

Time is money. Get the 
fastest hard drive duplicator 
made. Performance exceeds 
the maximum speed of any 
available hard drive. 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA ClARA, CA 95054 

WWW.DRIVEDUPLICATORS.COM 

This product is sold and in tended for legitimate in-house duplication purposes only. 
Copyright laws must be observed . 

Write in 95 on Reader Service Card. Nuts & Vo lts Magazine/ April 1999 95 



ONE 
SIZE 
FITS 
ALL~ Super Carrier Board (127130) for $39 

the new 
SUPER 

CARRIER BOARD 
from PARALLAX 

DOWNLOAD the new BS2SX Win95/98/lr Interface at www.paralluinc.com 
Available April 15, 1999. Introductory prices good through June 15, 1999. 

NUTS & VOLTS MAGAZINE 
430 PRINCELAND COURT 
CORONA, CA 91719 

CHANGE SERVICE REQUESTED 

Write in 194 on Reader Service Card. .. 
I ii " II I 11 I 11 11. II 11 II I I I 11 1 • " I I I 11. I .J 1 • 1 • 1 • II 1 • I ii II I I 11 1.J 

BS2SX 
Starter Kit 
$159 INTRODUCTORY PRICE 
Using Scenix Semiconductor's SX micro­

controller, the BS2SX-IC provides the 

highest speed, largest progrcim memory, 

and fastest serial 1/0 in the BASIC Stamp 
family. 

The new Super Carrier Board provides an 
easy means to program and prototype 

with the BASIC Stamp modules. The Super 

C also has a versatile power supply (use a 
9V battery or an AC adapter) and will 
accomodate BSl-IC, BS2-IC, and BS2SX­
IC modules. One board fits all! 

Together with the new Super Carrier 
Board, Parallax has created the 

BS2SX Starter Kit (•27206) 
The kit includes a BS2SX-IC module, the 
Super Carrier Board, BS2SX Win95/98/NT 
Interface, BASIC Stamp manual version 
1.9, software and a serial cable. The BS2SX 
Starter Kit will be available April 15, 1999, 

fur the introductory price of $159. 

The Super Carrier Board (•27130) is 
available separately for the introductory 
price of $39. 

To order call Parallax at (916) 624.8333 
sales hours: Mon-Fri 8am-12pm and 

lpm-5pm Pacific Standard Time. 

For more information on Parallax products 
visit our website at www.panlladnc.com 
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