


NEW!!! 
Domino2 is an enclosed 40-pin DIP 
that combines a full floating-point 
BASIC interpreter with an l/0 
coprocessor. Domino2 contains 
32-KB SRAM, 32-KB EEPROM, 28 bits of 
parallel I/O, a 2-channel 12-bit ADC, 
RTCiock/calendar, hardware PWM , 
and many built-in firmware functions 
like frequency measurement and 12C 
expansion. Domino2: $109 to $139 
each. Development system: $99. 



+ Diamond Multimedia 'Stealth-64 VIdeo' Accetlerator 
+ VESA-Local Bus with 64-b~ S-3 graphics accellerator chip 
+ Onboard 1MB DRAM, can be upgraded to 2MB 
+ Displays up to 800 x 600 pixel, 24-M true color, or 1152 

x 864 pixel, 65K color 
+ Installation sheat, drivers for Win95, Win 3.XX included 
+ New In OEM pack bag, 90-day HSC warranty 

P!ft.;u.m.s 

+ Little box with lots of features ... Unisys 486 workstation 

+ lntei486DX-33 installed, two SIO, one PIO on board 
+ Motherboard will accept up to DX2-50 for 1 OOMHz 
tOn-board VGA (1MB, can add to 2MB), 1(}-BaseT LAN 
t On-board IDE controller, Award BIOS, 256K Cache 
+ Two 72-pin SIMM sockets, 4MB RAM Installed (1 SIMM) 
t One short (7') ISA card slot 
+ 1.44MB Floppy installed 

+ New, tested, 90 day warranty 
+ Measures only 11.5' x 8.75' x 2'- Tinyl 

+ Install your choice of IDE hard disk drive and gel 
+ Uses standard PS2-style keyboard & mouse (not incl.) 
+ Note, we do not have documentation for these un~s. but 
a chart on the bottom of the motherboard and the silkscreen 
legend on the top give most jumper settings. 

t 9' diagonal measure paper-white phosphor VGA monitor 
t Used briefly then removed from service - Like new! 
+ Perfect for traveling presentations, polnt-<>f-sale, etc. 

+ SVGA, VGA compatibility, 45MHz Ql 
• Only 9.25' X 9. 75' X 9.125' high ""' 
+ Non-Glare screen, swivel base 
+ 3o-day HSC warranty 

HSC#16823 $99.00 

Now at dearance price - Media Vision Reno: 
or Consists of new external Reno CD/ROM 

drive,docking bay with SCSI2 port, AC Adapter, 
cable ~. travel pouch, headphones 

or Late Moclel version Uses AC adaptor (included) or 
M alkaline batteries (not included) 

or Double-speed 180mS drive is lightning fast! 
or Drive detaches from docking bay, use with head-

phones as a portable personal audio CD player 
or Great for Mac or IBM (adaptor bracket included) 
cr Mac software included 
or SCSI Controller & software requirad for IBM use 
or Brand new, 9Q.day warranty 

+ Only the brave need apply, but what a great gizmo! 
+ Tiny, postage-stamp sized LCD screens -· in color! 
+ Fluorescent backlight runs on 5VDC 
+ ColorLCDactiveareais 14.6mmx 11.2mm 
+ Overall size of board is 15116' squarel 
+ Backlight board is 1' square, including tube, inverter 
+ Resolution is 505 x 230 pixels, RGB delta pattern 
+ Originally made by Matsushita for virtual real~ goggles 
+ One LCD and one backlight board is $9.95/set 
+ Buy two sets for only $17.501 
+ Includes data sheet with pinouts, specs 
+ Plastic optics assemblies from Virtual Reality 

allow viewing images up close 
+ Surface mount connector available for LCD ribbon cable 

+ Medlavision ProSonlc 16 sound card I SCSI controller 
+ 16-bit audio, 44.1KHz stereo sound 
+ MPU 401 MIDI emulation, Soundblaster compatible 
+ Internal SCSI CD-ROM port, microphone jack (mike not 

included), line-in, speaker jack, joystick port 
+ Includes driver disk, installation information 

+ OEM package, 90-day warranty 

HSC#16683 

Tired of the cheesy sound coming from those give-away 
speakers in your multimedia kit? Try upgrading to these 
Sonic wonders ... you'/1 have to hear them to appreciate the 
difference these will make without blowing your budget! 

GNT2500 2-way Bass-Reflex speakers 
+ 3.5' woofer, 1' piezo tweeter 
+ 15W built-in amplifiers, BOW peak, 5.4W RMS 
+ 40- 20,000 Hz, built-in SRS 3-D stereo 
+ Measure approx. 3.75' x 6.125' x 9.25' tall 
+ AC adaptor, audio cables included 
+ On-off switch, 3-D sw~ch, tone & volume controls 
+ Attractive off-white finish with grey grille-cloth 

HSCt16670 $29.95 

GNT3500 3-way Bass-Reflex speakers 
+ 4' woofer, 2' midrange, 1' piezo tweeter 
+ 23W bui~-in amplifiers, 120W peak, 20W RMS 
+ 20- 20,000 Hz, bui~·in SRS 3-D stereo 
+ Measure approx. 6.25' x 6.5' x 9.75' tall 
+ AC adaptor, audio cables included 
+ On-<>ff switch, 3-D s~ch, bass, treble & volume controoo 
+ Attractive off-white finish with grey grille-cloth 

HSCI16671 $39.95 

Cards from Media Vision! 
Just in ... blazing fast and screaming fast 'ProAxcel' VGA 
accelerators from Media Vision! Both support MPEG, A VI, 
and other full-motion video formats. Checkout the review on 
the Web at http://goinside.com'9714/pro.html -Both cards 
are new in box and have a 9Q.day HSC Warranty 

••••• VIII OM 
PROAxcel 

+ Blazing fast 64-bit graphic & video card 
+ PCI Bus card with 1MB RAM, expandable to 2MB 
+ Uses proprietary chipset (Alliance Semi ProMotion 641 0) 
+ Resolutions up to 800 x 600, 64K colors with 1MB 
+ Up to 1600 x 1200, 256 colors, 800 x 600, 16M colors 

(requires 2MB)- Upgrade chipset available, $7.50 
+ 30 Ips ful~screen video playback possible (90MHz Pentium) 
+ Win95, NT & 3.1 drivers and full manual on CD-ROM 

+ If you can not read CO's, diskettes are available, $2 extra 

$29.95 

~- PROAxcell28 
••••• VIII OM 

+ Screaming fast 128-bit graphic & video card! 

+ PCI Bus card ~h 2MB RAM, expandable to 4MB 

+ Uses Tseng Labs ET6000 chipset, MDRAM technOICIQY 
for incredible 128-M data path at 75 Hz refresh 

+ Resolubons up to 1024 x 768, 64K colors with 2MB 
t Resolutions up to 1280 x 1024, 16M colors (with 4MB) 
+ Integrated 135MHz VGA compatible 24-bit DAC 
+ 30fps full-screen video playbackposslble (90MHz Pentium) 
+ Win95, NT & 3.1 drivers on CD-ROM, printed manual 

$49.95 

+ Turtle Beach Systems 'Audio Advantage' Card 
+ Add multimedia capability to your PCMCIA notebook 
+ Windows drivers, sound program etc. In 'Zip' file 
+ Adapter plug allows connection of speakers, microphone 
+ New, OEM packaged, ninety day HSC warranty 

+ Mfr. offers fax-back or e-mail support for this product 

16185 16559 16575 16820 

+ Horizontal style case, 9.5' x 2.5' x 10.5', 30 watt power 
supply, fan cooled, room for 5.25' drive, front access 

HSCt16185 $29.95 
+ Upright Case, 3.5' x 5.5' x 8.125', has front opening for 

3.5' drive, 20.watt power supply, no fan 
HSct16559 $24.95 
+ Deluxe quality case, 7' x 4.5' x 10.75', made for Olympus 

Optical, has 5.25' open front bay, SCSI diagnostic Indica· 
tor on rear panel, 30 wan fan-cooled power supply, IEC 
power cord included. Assembled in USA. 

HSCI16575 $49.95 
+ Case, similar to above, 7' x4.5' x 10.5', for5.25' or3.5' 

drives, beefy 65 watt fan-cooled power supply 
HSct16820 $29.95 

t Just In time ... we ran out of the regular SwapBoxes! 
+ IBM Compatible Reader/Writer for PCMCIA Cards lliilb. 

built-in 1.44MB Floppy drive ... fits in standard floppy bay! 
t SwapBox Combo by SCM Mlcrosystems for ISA bus 
t Convenient front access for slots (not in rear of system) 
+ Dual slot, Type I, II or Ill, hot swappable 

+ Perfect for transferring data or hardware from laptops, 

notabooks or other PCMCIA peripherals to desktop PC's 

+ Directly supported by Windows 95 - no drivers needed! 
+ Includes DOS driver disk, manuals, cable, internal card 
t New in OEM package (white box), so-day warranty 

+ Antistatic wrist-strap •• ground yourseH & preserve parts! 
HSCt1 &817 $1.95 
+ Small Flashlight· swivel head, stands on end· M's incll 
HSCt1&815 $.99 
+ 5VDC CPU fan - smallest ever! 1.75' sq, only .25' lhlckl 
HSCt16711 $3.95 
+Electroluminescent panel- 2.25' x 11' runs on 110VAC, 

consumes miniscule power, provides eerie green gtowl 
HSct16084 $8.95 
+Handy 110VAC motor by Hurst Mfg.- 2.5' dia., 1.5'1ong, 

square mounting plate, 3/16' dia. shaft, 300 RPM 
HSCI16669 $14.95 
+ Dot Matrix LED - 5 x 7 bi-color, LTP2657 M , 1.5' x 2' 
HSCI16414 $2.95 
+ 18 ga. clear speaker wire, 1000 ft. roll 
HSct16297 
+ 22 ga. clear speaker wire, 500 ft. roll 
HSct16290 $10.95 
+ 6 rolls colored elect tape, red, grn, yel, wht, blu, blk 
HSCt80352 $1.95 
+ LED Grab-bag- approx 500 pieces, all types, red, green, 

yellow,IR, T1 314, T1 , rectangular, super-bright, mini, etc. 
HSCt16564 $19.95 
+AT&T phone dialer, stores four numbers, needs 9V batt. 
HSCI16594 $7.95 

t 10.Base-T style Networtc card for ISA Bus computers 
+ NE-2000 compatible, for twisted pair networks 

+ AE2/T by Artisoft- Name brand quality! 
+ New in sealed box, ninety-day HSC warranty 
+ Driver software is on 5.25' disks--beforewamed: nyou only 

have a 3.5' drive, you will have to get a friend to copy! 
+ Note: not for 'dumb' nodes, does not have boot ROM 

$19.95 

+ IBM 'Options' series ISA-Bus and PCMCIA card adap­
tors will add Industry standard Infrared communications 
capabll~ to your desktop PC (with ISA slots) or notebook 
computer! (May not be Win95 compatible) 

+ Allows wireless connection to compatible notabooks, 
wortcstations, printers, and other peripherals supporting 
the Infrared Data Association (lrDA) standard. 

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

the included TranX~ Software. 
+ Operates over distances up to 3 meters (10ft.) 
+ Includes Card, transceiver module, driver disk & book 
+ Both ~lyles new in box, 90-day warranty 
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Dear Mr. Byers: 
I enjoy reading your articles 

about solar energy, etc. However, I 
think I have a correction to the 50W 
inverter described in the May '97 
issue. The frequency should be 60 
Hz, not 120 Hz. There should be two 
pulses/cycle, one to each transistor. 
The inverter IC 1 d provides the 
(inverted) second pulse/cycle on the 
"negative" half, so the clock cycle is 
60 Hz for both. The R2C2, R3C3 
delay works only when Q1 goes low, 
providing a delay for Q2 to tum on. 
When Q1 turns on the delay R3C3 
keeps Q2 ON causing a small over­
lap of Q1, Q2 both on. 

Response: 

Dave 
via Internet 

You're quite right, the frequency is 
60 Hz. I don't know what I was 
thinking. Actually, I do remember. 
The original design used a {lip­
flop, which !later replaced with 
the ICJ d inverter. Unfortunately, I 
forgot to change the text, too. As 
{or the delay you mention, R2C2 
and R3C3 are not delay lines, but 
simply spike filters used to remove 
switching transients. At no time 
are Q 1 and Q2 on at the same 
time. 

TJ Byers 
N&V Solar Workshop 

Dear Nuts & Volts: 
I enjoyed the article "Beat the 

Heat" by Blechman & Mallon in the 
Jun. '97 issue. I have had to do that 
several times myself in the past. 

They missed a great source for 
"muffin" fans. Good quality, reason­
ably quiet fans can be pulled from 
bad IBM PC-type power supplies. 
These can be had free or for about 
$1.00 each at many computer repair 
shops, junk yards, or yard sales. 

This is usually even cheaper 
than buying from a surplus store. 

Dear Mr. Byers: 

Robert Thompson 
via Internet 

I've enjoyed your Solar 
Workshop series. However, I noticed 
a couple of things that don't seem 
quite right in the Jun. '97 article. 

There seems to be a misplaced 
decimal point in the "price per watt" 
entries of Tables 3 through 6. For 
example, I think that Table 3 should 
read S9.74 per watt instead of 
$97.00 per watt. Here are the correct 
figures. 

Table 3. $9.74 per watt 
Table 4. $7.37 per watt 
Table 5. $9.74 per watt 
Table 6. $10.00 per watt 

Dear Nuts & Volts: 

Chuck Wright 
via Internet 

The Tech Forum Jun. '97 
answer to #5976 responded to the 

question about double line feeds 
when using some older Radio Shack 
printers. The suggestions require the 
use of BASIC each time the printer is 
powered on. The following would be 
of interest to those who only wish to 
use BASIC one time to produce a 
short DOS program called 
LFSTRIP.COM that can be used 
whenever desired. 

Early Radio Shack computers 
did NOT automatically send a line 
feed command (ASCII 10, LF) after 
a carriage return (ASCII 13, CR), so 
early Radio Shack printers automati­
cally ADDED an LF feed after every 
CR. However, IBM (and many other 
computers) when sending text auto­
matically send an LF after each CR, 
resulting in double line spacing with 
old Radio Shack printers. Later 
Radio Shack printers provided a DIP 
switch (a tiny switch with several tog­
gles) to defeat the printer automatic 
line feed. This was usually among a 
bank of four or eight such switches, 
and generally unmarked, requiring 
the use of the printer manual. If 
there is no such switch (or no printer 
manual to identify the CR/LF 
switch), the following simple BASIC 
(or GWBASIC or QBASIC) program 
when RUN will create LFSTRIP.COM. 
When LFSTRIP.COM is used, it will 
strip the line feed after every car­
riage return. 

Note that this is valid only for 
text printing, and fine for daisy-wheel 
printers like the DWP-21 0, which 
don't have a graphic mode. For dot­
matrix printers, when printing graph­
ics, you would not want to eliminate 
ANY character coming from the 
computer. I do not take credit for this 
program; I found it years ago, proba­
bly in a magazine. Since I still use 
both a TRS-80 Model Ill and an IBM 
PC for word processing, with both 
routed through a switch to the same 
dot-matrix printer, LFSTRIP.COM has 
been a great convenience! 

Type the following program in 
BASIC, then RUN it. This creates the 
file LFSTRIP.COM. Whenever you 
wish to disable the printer "extra" LF, 
just type LFSTRIP in DOS and hit 
the Enter key. If you ALWAYS want 
to use LFSTRIP.COM, put it in the 
AUTOEXEC.BAT file. Once called, 
LFSTRIP.COM stays resident in mem­
ory, so you can tum your printer on 
and off without having to run 
LFSTRIP again. To disable 
LFSTRIP.COM once invoked, you'll 
need to reboot the computer. 

10 REM* DISABLES LF AFTER CR * 
20 OPEN"LFSTRIP.COM" FOR OUTPUT AS 1 
30 FOR A=1 TO 87:READ BYTE 
40 PRINT #1,CHR${BYTE) ;:NEXT A:CLOSE 1 
100 DATA 235,23,144,0,0,0,0,251 ,128,252 
110 DATA 0,117,6,60,10,117,2,180,2,250 
120 DATA 46,255,46,3,1,176,23,180,53,205 
130 DATA 33,137,30,3,1,140,192,163,5,1 
140 DATA 186,7,1,176,23,180,37,205,33,180 
150 DATA 9,186,64,1 ,205,33,186,18,0,184 
160 DATA 0,49,205,33,13,10,76,70,83,84 
170 DATA 82,73,80,32,105,110,115,116,97,108 
180 DATA 108,101,100,46,13,10,36 

Fred Blechman 
West Hills, CA 

EPROM+ 
A DEVICE PROGRAMMER 

FOR BENCH AND FIELD 
FIRST GENERATION £ PROMS (24 PIN) 2708, TMS27 16•, 1702• 
SECOND GENERATION £ PROMS (24.28,32 PIN) 2516.32,64 .68764/66 
2716,32,64,128,256,512,513 ,011 .010. 101 , I 00 1,020,200 I ,040.4001 ,080.8001 
(40,42 PIN*) 27C210,1024,220,2048,240,4002,4096,27C400,800, 27C I60 (16MEG) llllllliiillillllil 
EEPROM.I'INVRAM.\' (18--32 PIN) X22 1 0/ 12,2804, 16, 17,64,65,256,512,010,ER5901 , 12XXX ~ 
FLASH £PROMS (28,32 PIN) 128F1129Cii29EE1129F1 256.257,5 12,UOIBX ,OIO,IOI ,020,040 
SERIAL EEPROMS•(8 PIN INCLU DES C.CS,LC.E) 124011 02,04.08, 16,2 1 ,32,44,64,65 ,256 1250101020,040,080,160.320,640. 128 
159CIIp 3.22 18572182,92 19306p 6,46.56,66,86 l950101 020,040,080 135C I02p 04,108 (14 PIN) ERI400, M58657 
BIPOLAR PROMS•t l6 THROUGH H PI N) 82SXXX AND 74SXXX FAMILIES FPGA CONFIGURA TORS p7C651 128,256 
PIC MICROS* ll2CSXX] p 6CS4] 55,56,57,58,55X fl6C6I] 62,63,64,65,62X I16C71] 73,74,7 1X ]16C84] ]16F8X] 1140001 
MICROCONTROLLERS• (8 BIT) 187411,42,48,49 18751] C51 .5X,C5XX 187C75X] 189C511 52.55 189C I0511 205 1 
MOTOROLA MICROS* 168705P31 U3,R3 168HC705C81 C9,J 2,P9 168HC711E9] 0 3 
• REQU lRES SNAP· IN ADAPTER (I)IAURAMS INCI.U()IJ) OR PI JRCIIASE ASSEMBLED AND TESTED) 

0 READ, PROGRAM, COPY, COMPARE, DISK FILE LOAD & SAVE !PLUS MOREll $2 8 9 
0 FULL SCREEN BUFFER EDITOR WITH 25 COMMANDS PLUS BYTE & WORD MODES 
0 READS INTEL HEX/EXTENDED HEX, MOTOROLA S·RECORD AND BINARY FILES 
0 SOFTWARE RUNS UNDER DOS, WINDOWS 5.1 OR 95 ON ANY SPEED MACHINE 
0 PARALLEL PRINTER CABLE AND POWER PACK STORE INSIDE UNIT 19"X6"X5"1 
0 MADE IN THE USA o 30 DAY MONEY BACK GUARANTEE o 1 YR. WARRANTY $5.00 SHIPPING o $5.00 C.O.D. 
COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOFTWARE VISA • MASTERCARD • AMEX 
PRINTER PORT CABLE, POWER PACK AND PRINTED MANUAL 

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

HAM GEAR FOR SALE 

MILITARY RADIOS: Easily made battery 
adapters for military radios & other electron­
ics. Get "Power Up," big new 96 page manual 
of instructions, diagrams. Use readily avail­
able commercial batteries in PRC-6, -8, -9, -
10, -28, -25, -47, -74, -77, TRC-77, AN/PRR-
9, AN/PRT-4, RT-77, URC-68, more, also 
mine detectors, night scopes, radiacs, field 
telephones, etc. Only $14.95, plus $5 SIH ($6 
Canada). NYS residents add $1.66 tax. CAB 
Research , Box 56-NVV, Commack , NY 
11725. Visa/MasterCard welcome. Phone: 
516-543-9169. 

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

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

1997 CATALOG: Big selection of inductors, 
ferrites, micrometals, toroids, mica capaci­
tors, components, semiconductors, more. 
Two stamps please. Johnson Shop Products, 
Box 2843, Cupertino, CA 95015. 

WANTED: ROCKWELL-Collins HF-80 equip­
ment, 851S-1 , 237B-31og periodic, Collins lit­
erature. Jim Stitzinger 805-259-2011, 805-
259-3830 (fax), bfl-jfs@smartlink.net 

TRANSMITTER T801 $250 Coast Guard 
300KHz Beacon 3KW CW 475#, 2x2x3 feet 
4CX1000 pair finals 3KV lamp supply. 
alanhnielsen@ juno.com 

FOR SALE: Radiotron Designer's Handbook 
3rd & 4th Edition $125 set. Tubes NIB: 5) 
811-A (RCA) $150. 4) C3J/A $150. BK 801 
capacitor analyst w/manual $80. GR Inductor 
Standards: 1482-H (10mH) & 1482-G (5mH) 
$125 ea. 615-591-7556. 

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

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

MOTOROLA NUMERIC pagers with mes­
sage time stamping $40 ea. 1-800-804-8655. 

IM~ 

l" 



THE ALC245M AUTOMATIC VOLUME 
CONTROLLER will keep your transceiver or 
scanner's volume constant from a whisper to 
a scream. $22.95 S&H $5. Other models also 
available. FREE BROCHURE. C&S Electron­
ics, PO Box 2142, Norwalk, CT 06852-2142. 
Phone: 203-866-3208 Fax: 203-854-5036. E­
Mail: CANDSELECT@worldnet.att.net 

ICOM IC706. New, never on air. $1,045. 704-
545-9115. 

NEW PRODUCTS FROM S&S: UPGRADE 
YOUR OLD RIGS! Digital dial (counter) has 
10Hz resolution HF, 100Hz VHF and frequen­
cy range 50KHz to 230MHz; kit $99.95; 
assembled $149.95. NEW digital VFO with 
1Hz resolution to 54MHz; kit $169.95; assem­
bled $219.95 . S&H $7 (continental US) . 
GUARANTEED TO WORK. For info send 
SASE. CaiVwrite to order: S&S Engineering, 
14102 Brown Road, Smithsburg, MD 21783. 
301-416-0661. E-Mail : N3SAD@aol.com or 
see http://www .xmetric.com/sseng 

LOW PRICED used commercial equipment. 
Free catalog! This month's special MOT 
Micor UHF w/o ace. $10 + S&H. Call 909-
873-1319 fax on demand 909-820-1885. E­
Mail: HRH6@aol.com & LML , 424 E. 
Shamrock, Rialto, CA 92376. 

CAP-IS (J-19.95): 
20mF, 9 Ranges, 
zero adjustment 

, HAM GEAR WANTED 

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

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

LCR-ltS (J89.95): luH-200H 
(mdlll:t). O.lpF-200uF(Capac.), 
O.OI0-20M O(resistance) 

LCR-114 (J189.9S): O.luH-200!1, 

protected 

~~~:!'~~~~~ 
LCR-lllD (J229.95): aut<nnge, 

O.luH-IOkH, O.lpF-IOmF, I mO­
l OMO, Q Foetor, seriaJiponlllel, 
120Hz/1kHz testing mode 

lZ s 84.9, 
'7t-ll S 1S.9S 
7~11 s 91.95 
7S.II $129.00 
76-U S 175.00 
77-U $155.00 

7tllt-U $175.00 
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pH Meter $19.95 
Li1!b1 Meter $86-$90 
Light Adapter $49.95 
Anemometer $179.95 

Anemometer adapter 

(And More) $89.95 

• SG-41~ ($124.95) IOOkHz-ISOMHz 
oinewaves in 8 nnges, IOOmV at 3SMHz 
• SG-41'2 ($229.95): Genenote same signal 
u SG-4160, but with int counter (ISOMHz). 
Aa.U.~tor 

• A~UGl ($124.9S)IOHz.IMHz. 0-8Vpp 
sine, 0-1 OVpp :squanowaw 

• A~UGJ ($229.95): Same as AG-2601, but 
with additional counter Uld diBita1 display. ..... ~ 
• f'G.21MA(SI69.9S).2Hz.2M~V-20V, 
• f'G.2102AD ($229.95) oame as FG-2100A, 
but with int counter and Til., CMOS output 
• J!G.2183 O.SHz-SMHz. 

Short Circuit ~ overload protected o One 5VDC, 3 Amp output 

f 
l 

f" • . ] !. 
I~-~ i 

o Constant current, constant voltage mode Constant cum:nt ~ constant mode o Parallel to double current output 
(PS-8102 ~ PS-8103 only) 

Trlpk Oulpll! fAnalot dUplm) 
PS-8102 ($399.95) 30V/3AI30V/3A 
PS-8103 ($489.95) 30VISAI30V/SA 
DkftqlDisplgrs 

-· ...... 

o 0.02%+2m V line regulation; O.<m-'.+2m V load regulate 
A!!!lu Md4n DUp/lrt Dilll!ll V•r.s A!!!lu Om!!f 
PS-303 ($159.00) 30V/3A PS-8200 ($179.95) 30V/3A 
PS-305 ($219.95) 30V/5A PS-8201 ($239.95) 30VISA 
PS-8110 ($289.95) 60VI5A 
PS-8112 ($399.95) 60VISA 
PS-1610 ($289.00) 16V/IOA 
PS-8107 30VIIOA 

~ ... i. -~ - · · 

o Independent or Tracking 
P!UJI!):!!dt!tr kfl141u V &IDisplmJ 
PS-3030 ($314.95) 30V/3AI30V/3A 
PS-3050 ($399.95) 30V/SAI30V/SA 
PS-81 08 ($549.95) 60V/3A/60V/3A 
PS-8109 ($699.95) 60V/SA/60VISA 

• Duo! CH I Delay sweep CHIX-Y operation o 2 variable out 0-30V,0-3A • Const .;ilaie;-cumnt mod o High stability,low drift 
• Voltage regulation .,P.OI% . o One &xed SV,3A output 
• Cummt regulation .,P.l% • I OOpoint prognm(PPS scr) 

• ALTtriger, trigerlock I mV/divsensitivity 
o lmVIdiv sen., delay line z.axis input,CHI output 

o One fixed 5V ,3A output 
o Auto nck, serial, pono11e1 

PS-8202 ($499.95) 30V/3AI30V/3A 
PS-8203 ($549.95) 30V/5A130V/5A 

• Zaxis input,CHI output syn., trigger te..:l o Const volt, cumnt mode PS: 2 onalog or I diBita1 dis • SOpoint prognm(PPT scr.) (FG-1811~($239.95) 
• Hold oft; 1V syn. loc:lc 
• 2 probes (xl, xiO) 2 probes (xl, xiO) 

"'-tin& Rating: voltage ~v. current 6mA-60A, 
• 300W, temp 0-40C(opentcY-I0-70C (store) 

.. "'· over =t. over power protection 
' · · constont voltase, =t. raistanoe 

·quency I Hz-I kHz; duty 10-90% 
--....v. o.2mA, o.3m0 

"ilnlion 
~on 

o 4 onalog or 2 digitol display 

J'C.llll ($499.95) 
J'C.llliD (SS49.9S) 

PR: 2 onalog or 2 diBita1 dis • Auto scria11ponll.(PPT scr) 

Allalog Mmn Dil:pl4y • ~~i'.i:.f~ stPi). 
I'S-1138 ($209.95) 18V/3A compatible command set 
J'S.tW ($219.95) 18V/SA (optional) 

PS-3831 ($224.95) 'JOV/3A PJ'S.l..C ($1,099.95) 
J'S.64111 ($209.9S)60VIIOA PPS-XlSC ($1,099.95) 

P~ ($314.9S)30V/6A PJ'S.64120G ($1,099.95) 
P~JG ($314.9S)60V/3A PPT-lllOG ($1,399.95) 

PPT-36l!IG ($1,399.95) 

Digital MmnDUp/Jiy 1-------...L.:===.:.::..:..::::..::::::::......j 
J'S.1830D(S219.9S) 18V/3A 
J'S.t150D($244.9S)I8V/SA 
PS-38.18D(S2S4.9S)30V/3A 

Write In 181 on Reader Service Card. 

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

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

WANTED: NORTHERN Radio Company 
Redwood Wash. Model N888 HF SSB hand­
held xcvrs. Also accessories. Call Gerry. 1-
800-843-4310 ext. 14. 

CB/SCANNERS 

"CB MODIFICATION SECRETS," new 200-
page guide by author of "CB Radio Hacker's 
Guide." More easy AM/SSB CB upgrades & 
enhancements: Cobra, Realistic , Uniden, 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21 .95, plus $5 
S/H ($6 to Canada). CAB Research , Box 56, 
Commack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 516-543-9169. 

NEW: SCANNING USA, from the publishers 
of Scanning Illinois. Nationwide newsletter 
with public safety, aircraft, railroad , short­
wave, federal/military, tech, more! Samples 
$3. Twelve issues for $19.95. SASE checks 
to: 2054 Hawthorn, Joliet, IL 60435. Make 
payable to Alex Blaha. 

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

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

CB RADIO Hacker's Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSB CB 
radios. Improved performance, extra capabili­
ties! Which screws to turn, which wires to cut, 
what components to add: Cobra, Courier, 
GE, Midland, Realistic, SBE , Sears, 
Uniden/President. $19.95 plus $5 shipping 
($7 Canada). NY State residents add $2.06 
tax. CAB Research, Box 56-NVV, Commack, 
NY 11725. Visa/ MasterCard accepted . 
Phone order M-Tu-Th-F, 10-2 Eastern Time, 
516-543-9169. 

COBRA 200GTL, complete $400; Eagle 500 
amp $550; Sams CB #10 & #55 $5 each; 
power supply for Palomar 300A $60; Turner 
+2 mic $35; Turner +3 mic $45; Browning S-
23 transmitter $85; Browning 23-S9 transmit­
ter $50; Browning Golden Eagle Mark Ill with 
Siltronix VFO and Argonne mic $500 ; 
Browning 170 mobile amp $350. Add ship­
ping and insurance. Glenn Hendrix, HC 70, 
Box 117, Ardmore, OK 405-226-4644 or 405-
223-6709. 

SALES, SERVICE: CB equipment, radios , 
modifications, power mice , echo-reverb 
boxes, kits, meters, filters, antennas, noise 
toys, mounts, hard-to-find items. Partial list 
$1 , complete list $4. D&R Electronics, 10 
Park St. , Thomaston, CT 06787. 860-283-
9492. 



The FBASI C TI Ckit™ 
- Max EEprom: 65535 bytes "S " tamp users-
- Signed 32bit Math 

- 300% faster than Stamp I 

- 12C Peripheral Buss 

look at the new features 
of the TICkit-62 

- lnteradive Debugging 96 bytes RAM 
- EEprom Arrays and Strudure 

- 44780 LCD Module Routines 

Improved R5232 simulation lNith handshake 

Background PWM 

Rad Monito ng 
The How-To Guide TJ. "~" Arey 
The complete hands-on guide to N2EI 
the world of radio communication, 
including mediumwave, shortwave, 
VHF/UHF scanning, and more! 
Equipment selection, dubs, antennas, 
accessories, techniques, logging, 

- 9600 Baud Serial Routines All previous TICkit features 
-16 Multi-purpose 110 Lines 

QUESTIONS? 

Run FBASIC programs without the delays and difficulty of 

assembly coding. Simple to use, easy to learn, 

Call us at (303) 440-5590 or visit our home page at: 

www.csn.net/versatech 
listening posts, etc. NEW 

"The most complete and useful book of 
monitoring lnfom1ation available." 
Paul Swearingen, Publisher, DX News 

complete small projects quickly with the FBASIC TICkit.'" 

Suitable for both beginners and experienced engineers. 

Starting as low $49. 

Ask us about the 
J2C X- Tender 
Peripheral! 

VersaTec h .. 344 $19.95 

Electronics 
P.O. Box 18476, Boulder, CO 80308 

TO ORDER CALL: Phone: (303) 440-5590, fax: (303) 440-9467, bbs: (303) 440-7828, e.mail: versatech@csn.net 

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

240+ CHANNEL CB/ham/commercial radios: 
AM/FM/SSB/CW export/domestic: RCI, 
Motorola, Uniden, Cobra, Alinco. Mics, anten­
nas, linears, meter, books, night scopes, and 
tons more stuff! Catalog $3. Maxtech, Box. 
8086, New York, NY 10150. 718-547-8244. 

ORANGE BOOK SCANNER REPAIR. 
Modifications, repair information, 450+ mod­
els: Alaron to Yupiteri. $25. KEN'S, 2825 
Lake, Kalamazoo, Ml49001 . 616-345-4609. 

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

SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PR0-2004 and PR0-2005. 
Restore cellular, increase scanning speed, 
add 6,400 memory channels, etc. Step by 
step instructions, photos, diagrams. Only 
$18.95, +$5 shipping ($7 Canada). (NYS res­
idents add $1.98 tax.) CAB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 

NEW 1997 picture catalog, CB, scanners 
(also new trunking scanners) RF meters, 
power supplies, microphones. Also hard to 
find electronic products! "Special" AOR-2500 
scanner computer software/cable packages, 
originally $150, four left, $49.95 each . 
Catalog $1 (refundable). Galaxy, Box 1202, 
Akron, OH 44309. Over 10 yrs. in business. 
330-376-2402 9:30-4:00 EST. 

MUSIC & ACCESSORIES 

COMPUTER HARDWARE 

I WANT it and I want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Caii1-800-4-MEMORY 
now! Voice/FAX. 

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

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

IBM 486 complete CPU 4 meg RAM 200+ 
hard drives desktop case $250. Aitech PC/TV 
plus converters $40 ATI external modems 
14.4 $25, Channel plus video modulators 
$100. Call1-800-868-8663. 

19" RACKMOUNT PC chassis: Heavy duty, 
4U , 8 slots expandable to 12, two (one hid­
den) 3.5"/two 5.25" drive bays, front panel 
fan , mini tower power supply not included, 
$229 with this ad! Monitor chassis $285, key­
board chassis $145. 8255-8253 1/0 card with 
prototyping area $69, 12-bit ADDA card $89, 
both with software. Computronics Tech­
nology, 972-242-8087. 

Write In 103 on Reader Service Card. 

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

KENWOOD 
PBl 12v@ 1100 mAh $50.00 
KNB·3 7.2v@ 1200 mAh 30.00 
KNB-4 7.2v @ 2200 mAh 69.00 
PB6 7.2v @ 760 mAh 35.00 
.PB7 7.2v@ 1500 mAh 49.00 
PB8 12v @ 850 mAh 49.00 
PB-13 7.2v@ 750 mAh 37.00 
PB-14 12v@ 800 mAh 49.00 
PB-18 7.2v@ 1500 mAh 47.00 

I COM 
7S 13.2v@ 1400 mAh $53.00 
as 9.6v@ 1400 mAh 51.00 
BP7 13.2v@ 600 mAh 53.00 
BPS 8.4v@ 1400 mAh 50.00 

SA/SAT 
BP82, BP83A 
BP84 7.2v@1200 mAh 3" $39.00 
BP85B 12v 600 mAh 3" 69.00 

YAESU 
FNB-2 10.8v 600 mAh $19.00 
FNB-4 12v 750 mAh 39.00 
FNB-4A 12v 1000 mAh 55.00 
FNB-17 7.2v 600 mAh 30.00 
FNB-10S 7.2v 1200 mah 39.00 
FNB-12S 12v 600 mAh 40.00 
FNB-25 7.2v 600 mAh 35.00 
FNB-26 7.2v 1200 mAh 44.00 
FNB-26S 7.2v 1500 mAh 49.00 
FNB·27S 12v 800 mAh 49.00 

All NCO 
EPB·10N 7.2v@ 700 mAh $36.00 
EPB·12N 12v@ 700 mAh 47.00 
DJ-F1T 
EPB-16N 7.2v@ 750 mAh $37.00 
EPB-16N 12v@ 600 mAh 47.00 
DJ-tBO, DJ580 
EPB·20N 7.2v @ 800 mAh $34.00 
EPB-20NX 7 2-1 @ 1600 mAh 44.00 
EPB·22N 12v@ 800 mAh 49.00 

CAMCORDER 
Panasonic PB 80/88 

ORIG PAN ........................... $39.00 
Sony NPnH 2400 mAh 39.00 
Sony NP55 1200 mAh 29.00 
Sony NP22 500 mAh 29.00 
Canon Bmm 2000 mAh 36.00 
Panasonic Palm 2400 mAh 39.00 
JVC GR Type C 1500 mAh 36.00 
Sharp BT 21/22 2000 mah 45.00 
RCA/Hitachi Bmm 2400 mAh 39.00 

ALL BRANDS AVAILABLE 

SRLE! 
ALL 7.2 VOLT 
@ 1500 mAh* 

BATTERY 
PACKS 
$3900 

'EXCEPT FNB-35fSifS) 

Write In 142 on Reader Service Card. 

MasterChargers• 
MasterCharger I DELTA V, 

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

MasterCharger lla 
TAPER CHARGER 

All VOLTAGE 4.8v • 13.2v 0 HOURS 

DUAL CHARGERS 
• MasterCharger i+l 
• MasterCharger l+lla 
• MasterCharger lla+ffa• 

'AIITOMATICALL Y CHARGES TWO 
BATTERIES AT THE SAME TIME 

All MasterChargers 
(Single and Dual) Feature: 

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

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

YAESU FT-11/SlR 
FNB-31 4.8v 0 600 mAh 
FNB·331Sl 4.8v ·@ 1500 mAh 
FNB-35SS 7.2v @ 1500 mAh 
FNB-38 9.6v @ 600 mAh 

ICOM-W21 AT/2GX 
BP-157 7.2v @ 900 mAh 
BP-157(S) 7.2v @1500 mAh 
BP-132 12v @ 850 mAh 
"available wilh and without microphone" 

MOTOROLA 
GP-300 7.5v @ 1200 mAh 
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MACINTOSH SYSTEMS repairs, parts and 
peripherals. Low prices on new, refurb, and 
used Macs and peripherals and all Mac parts. 
Repairs of whole units or repair or exchange 
of parts. Mac Shack 716-377-9230, FAX 716-
377-9573. Visa/MC accepted. www.vivanet. 
com/-macshack 

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

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

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

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

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

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

PLOTTERS: HP 7090A measuring plotter 
$1,900. HP 7580B drafting plotter (sizes A-D) 
$1 ,350. HP 7595A DraftMaster I (sizes A-E) 
$1 ,875. HP 7475A $220. HP 7550A $350. 
Excellent condition , warranty. Pepper 
Systems , 214-353-0257 (FAX 214-902-
9511). 

12VDC TO 11 OVAC power inverters. OK for 
use with computers, TV, VCR. From SOW @ 
$29 to 1500W @ $440. Call1-888-282-3593. 

Hewlett-Packard 8754A/87 48A 
Network Analyzer/ S-Parameter Test Set, 4 to 
1300 MHz frequency range, 80 dB dynamic range, 
three inputs, two measurement channels, output 
power range 0 to + 13 dBm; ±0.5 dB flatness. S­
Parameter Test Set frequency range 4 to 1300 
MHz, >40 dB directivity, 0 to 70 dB attn range. 

$3900.00 

Hewlett-Packard 541000 
Digitizing Oscilloscope, 1 GHz bw, 350 ps rise 
time, 10 ps resolution , 40 ms/sec maximum 
digitizing rate, pre-trigger viewing. Includes 
3- 54002A 500 BNC input pods. 

Summer Special $3000.00 

Hewlett-Packard 541100 
Color Digitizing Oscilloscope, 1 GHz bw, digital 
storage, auto pulse parameters, 10 ps resolution. 

Summer Special $3900.00 

Tektronix TAS 465 Oscilloscope 
100 MHz analog oscilloscope, 2 input channels, 
auto setup, measurement cursors, save/recall 
setup, like new. 

$1250.00 

Tektronix TOS 350 Oscilloscope 
Digitizing Oscilloscope, 150 MHz, 2 channels, 1 
MS/s sample rate, 1 mV to 10 VI div, 15 K record 
length. Includes 2 probes. 

$3250.00 

Our 1997 Catalog is here! 
Please call for your free copy. 

Sale Tektronix Plug-Ins 
7A42 Logic Triggered Vertical Amplifier . . $850.00 
7D20 Programmable Digitizer Plug-In .. . $750.00 
7S14 Dual Trace Delayed 

Sweep Sampler . . .. $500.00 

EIP Microwave 545A 
Frequency Counter, 10Hz to 20 GHz, 15 mV sensi­
tivity, call for complete specs. 

Special $1500.00 

Hewlett-Packard 5342A 
Microwave Frequency Counter, 500 MHz to 18 
GHz, 11 digit LED display, sensitivity to -25 dBm. 
Opt 001 , high stability time base, 011 , HP-IB. 

Special $2500.00 

Hewlett-Packard 5334A 
Universal Counter, two channel, 100 MHz univer­
sal counter with 9 digit, 1 second resolution and 2 
ns single shot time interval resolution. Automatic 
rise/ fall time, pulse width and peak amplitude 
measurements. 

Special $1250.00 

Hewlett-Packard 331 OA 
Function Generator, 0.0005 Hz to 5 MHz in 10 
decade ranges. Output voltage is greater than 15 V 
p-p into son. 

July Special $295.00 

Hewlett-Packard 3312A 
Function Generator, 0.1 Hz to 13 MHz in 8 decade 
ranges, AMIFM, sweep, trigger, gate and burst.DC 
offset up to 1 o v p-p into son. 

July Special $850.00 

Hewlett-Packard 3314A 
Function Generator, .001 Hz to 19.99 MHz with 
amplitude range of .01 mV to 10 V p-p. Sine, 
square, triangle waves , arbitrary signals , 
AMIFMIVCO, gate, and counted burst. 

$2950.00 
Hewlett-Packard 8566A/B 

Spectrum Analyzer, 1 00 Hz to 22 GHz, resolution 
bw 1 0 Hz to 3 MHz, amplitude range -135 dBm to 
+30 dBm, 16K user RAM, HP-IB. 

$34,000.00 

WANTED: USED TEST EQUIPMENT 

Hewlett-Packard 35868 
Selective Level Meter, makes carrier measure­
ments to 32.5 MHz, voice channel measurements 
from 50 Hz to 1 00 kHz. Can use 3336B level gen­
erator as an automatic tracking generator. Has opt 
001, 003 & 004. 

$850.00 

Hewlett-Packard 5359A 
Time Synthesizer, produces extremely precise, low 
jitter time delays, 0-160 ms, 50 ps increments, jit­
ter <1 00 ps, programmable, automatic calibration. 

.July Special $1250.00 

Hewlett-Packard 4948A 
In-Service Transmission Impairment Measuring 
Set, voice-grade data circuit testing without traffic 
interruption, for North America and CCriT usage. 

$1950.00 

Anritsu ME 4628 
DS3 Transmission Analyzer, designed for testing 
and evaluating performance of DS3 terminal and 
link equipment. Rec has opt 11, 51 , Trans no opts. 

$2000.00 

Hewlett-Packard 6033A 
Power Supply, 0-20 V, 0-30 A, 0.01% reg, 200 
Watt, autoranging, CV/CC, HP-IB. 

Special $1500.00 

Hewlett-Packard 6002A 
Power Supply, 
0-50 V, 0-1 OA, 
200 Watt, auto­
ranging, CV/CC. 
Opt 001 , HP-IB. 

$750.00 

DAN BAR 
SALES COMPANY 

8 July 1997 / Nuts & Volts Magazine Write In 64 on Reader Service Card. 

WHOLESALE IN Taiwan + USA. 1 Gig HD 
$100, 4X IDE CD-ROM $18, 14.4 modems 
$8, 28.8 modems $35. Memory 4 meg, 70ns 
72 pin $12. 8 meg, 70ns, 72 pin $25. 16 meg, 
70ns, 72 pin $65. The new DIMM MODULES, 
8 meg, 70ns, 168 pin $35.20. 16 meg, 70ns, 
168 pin $58. 32 meg, 70ns, 168 pin $135. so­
watt speakers $18. Lots and lots more. These 
are just some of the prices for computers and 
parts you can buy for direct at the co's. And 
you don't have to order a lot at a time. Means 
you can phone, visit, write, and get instant 
communication. They understand you and 
they want your business. Easy to order. What 
we have is over 500+ suppliers of co's where 
you can buy direct and save a lot of money 
on all your computer needs. This is a lot of 
info. $30. We can also send COD if you like, 
COD is for the USA only. All others please 
send CK, money order USD. To address: GR 
Stringer, Stringer Computer, 1108 East 26th, 
Houston, TX 77009. 1-800-626-9934, Fax 
713-880-8321 wb5aty@aol.com 

800MB TAPE BACKUP WITH TAPE FOR 
ONLY $49! Colorado DJ-20 includes 250MB 
tape and software. Works in any PC through 
the floppy controller. Works with Win 95, 
DOS, Win 3.1 . Novell certified. Transfers 
120MB in 13 min. Compatible with all QIC-
40/80 tapes. The best insurance from disk 
crashes, viruses, accidents and easiest 
way to transfer files and copy COs. Refurb. 
90 day warranty. 415-244-9438, M-F, 9-5 
PST. Visit our web site: http://www.equiptek. 
com 

CHEAP IBM PC PARTS! Disk controllers, 
cases and power supplies, floppy drives, CO­
ROMs, motherboards, coprocessors, cables, 
video cards, fax modems and more! 
Examples NEW genuine Intel Pentium CPU 
60/66 MHz and PCI mainboard with 256K 
cache $80. New 486DX2-66 + VLB video 
board + VLB IDE 1/0 card = $80. Diamond 
multimedia TC2300 fax/modem & 16 bit 
sound card with 10,000 box voice mail Sound 
Blaster Pro & Adlib compatible $40 ea. or 
$350/10. Call Under The Wire Electronics 
(UTWE) 818-930-1121 (10am-5pm PST) or 
fax 818-930-1123 UTWE, 235 E. Colorado 
Blvd. #211, Pasadena, CA 91101 . E-Mail : 
JohnUTWE @aol.com 

20" SONY/HP for PCs SVGA 1600x1280 
.26DP, LP $2,295, only $949 . $849 ea. 10 
up. Intel Pentium Zappa motherboards, P75-
133, w/IDE, hi-speed 1/0 on board, w/cables, 
mini AT size, w/docs $69, $199/3. CPUs 
486DX 33, 2-50, 2-66, $13, $29, $48. Pent. 
60, 75 , 90, 100, 120, $23, $75, $85, $90, 
$95, $115. Call best prices. 256K VGA video 
cards $12. Sound cards: Boca 30 stereo 
sound , 14.4 V, F, modem $29, Azteck 30 
stereo sound card $19 . All are closeouts, 
best in PCs on the web: WWW.BNFE.COM, 
BNFE, Ate. 1S, Peabody, MA 01960. V508-
536-2000, FSOS-536-7400. In our 33rd year. 

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

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

ZENITH 171 laptop , color LCD display , 
modem and printer ports, 2 ea. 360K flop­
pies, no hard drive, programs included, $150. 
Call Jack 918-342-4648. 

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

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



he first episode of 
this series looked at 
the basic theory and 
practical working 
details of the 
MC3340P electronic 
attenuator IC, the 
NE570/571 dual 

compander IC, and the LM1894 
dynamic noise reduction IC. 

The second episode looked at a 
variety of analog switching 
ICs that are suitable for use in multi­
way hi-fi channel selection applica­
tions. 

This month's concluding 
episode continues the special audio 
processing ICs theme by taking 
detailed looks at two special 
remote-controlled tone/volume ICs, 
and at the ever-popular MF1 OC 
dual-switched capacitor filter IC. 

VARIABLE TONE/VOLUME 
IC BASICS 

VOLTAGE-CONTROLLED ICs 

Prior to the advent of modern 
signal-processing IC technology, all 
audio tone and volume control cir­
cuits were designed around simple, 
but inherently noisy, electromechan­
ical pots, which were usually mount­
ed on the audio unit's front panel 
and were thus prone to pick up 
unwanted signals via their signal-

a 

"'t-' b 

Left 
channel 
o\Jp!A 

R1a 

R1b 

R1c 

R1d 

a 

b 

Right 
channel 
oUp!A 

Mechanical 
switch 

l 
c 

carrying interconnecting leads. 
During the late 1970s, howev­

er, the ever-increasing demands 
for improved audio quality and 
remote controllability of tone and 
volume in hi-fi and TV. sets result­
ed in the development of new 
types of ICs that housed all-elec­
tronic tone and volume-control cir­
cuits that were variable via inter­
ference-immune input signals 
applied to the appropriate control 
pins of the IC. 

Throughout the 1980s and 
the early 1990s, most of these 
variable tone/volume ICs were 
designed around OTA (opera­
tional transconductance amplifier) 
types of analog circuit elements 
and used remotely-variable DC 
input voltages as their primary 
control medium. One of the best 
known of these ICs is National 
Semiconductor's LM 1 036 dual 
(stereo) DC-controlled tone/vol­
ume/balance IC, which is very 
easy to use and typically gener­
ates a THO figure of only 0.05%. 
This IC is described in greater 
detail later in this article. 

Figure 1 shows a typical basic 
usage circuit for a DC-controlled 
stereo variable tone/volume IC, 
using pot-generated DC tone and 
volume control voltages. Figure 2 
shows a remote-controlled version 
of the circuit, in which the DC con­
trol voltages are derived from digi­
tal voltage generator circuitry that 
can be activated via panel-mounted 
push buttons or via a conventional 
remote control system. 

In the digital circuit, each DC 
control voltage is derived from the 

Electronic 
switches 

~ 

R1a 

R1b 

R1c 

R1d 

b 

c 

'Tone' 
Remote 
lnp!As 

r:-"--::-\ 

(a) 

:---- -- -Tap j.;;ct;e;---- -, 
·~1111111: 

~-(_ f-f-_f-_ (_ f-1--f-J 

'Volume' 
Remote 
Inputs 

r.--"-:"l 

output of an eight-bit digital-to-ana­
log converter that is driven via a 
locally or remote-controlled eight-bit 
end-stopped up/down counter, thus 

enabling the DC control voltage 
to be varied from zero to maxi­
mum in 256 discrete steps. 

DIGITALLY-CONTROLLED ICs 

During the early 1990s, the 
continuing demand for ever-bet­
ter audio quality and ever­
greater circuit sophistication 
resulted in the development of a 
new generation of variable 
tone/volume ICs that relied 
heavily on a mixture of analog 
and digital - rather than purely 
analog -circuit techniques, 
and which were specifically 
designed to be digitally con­
trolled via simple microproces­

sor or microcontroller systems. 
Currently, the best known of 

these ICs is National Semi­
conductor's LMC1983, a 28-pin 
device that can select any one of 
three stereo inputs, can control the 
selected channel's bass and treble 
response and its volume, and typi­
cally generates a THO figure of only 
0.008%. This IC -which, requires 
the use of a specially designed 
microprocessor interface - is 
described in greater detail later in 
this article. 

Figures 3 and 4 illustrate some 
of the basic techniques that are 
used in the circuitry of digitally-con­
trolled tone/volume ICs. Figure 3(c) 
shows how a simple electro-
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mechanical pot can 
be simulated by a 
multi-stage potential 
divider and a set of 
digitally-controlled 
electronic switches 
similar to those used 
in the 74HC4066 IC 
described in Part 2 of 
this series. 

Channel-select 
digital switches Treble 

~ RV1 

:::::~r-~CA2~~--~~R_V_2 __ ~AAC3~ 
ln3-

C1 Bass 

Notes: 

The diagram 
shows a unit using 
only five divider and 
switch sections, but in 
practice, the unit can 
be given any desired 
number of sections. 

RV1, RV2 and RVJ 
are digital pots 
C1, C2 and C3 are 
external to the IC. 

RVJ 

Volume ..-. 

If, for example, the 
digitally-controlled pot 
is to be used as a bass or treble 
tone control element, a total of only 
12 sections are normally considered 
adequate and allow the tone 
response to be varied from + 12 dB 
to -12 dB in 2 dB steps. 

If the pot is to be used as a vol­
ume control, however, at least 40 
sections are needed to allow the 
volume to be varied over an 80 dB 
range in 2 dB steps. 

In practice, a digital volume 
control may take the form of a lad­
der attenuator rather than a pot, as 
shown in Figure 4. Here, groups of 
eight-way elec-

Internal supply 
decouple 

RV3 digital pots. Note that C1 , C2, 
and C3 are the only components 
that are external to the IC and that 
all other components are high-preci­
sion very low-distortion elements. 

PRACTICAL VARIABLE 
TONENOLUME ICs 

THE LM1036 DC-CONTROLLED 
IC 

National Semiconductor's 
LM 1 036 is an easy-to-use, 20-pin 
dual (stereo) De-controlled 
tone/volume/balance IC that can 

GNO 

lnpl.t 2 

Vout 

Treble capacitor 2 

Parameter Value 

Supply voltage range 9V -16V 

Supply current (typ) 35mA 

Zener outpiA 5. 4V at 5mA max 

~nmax 1.6Vrms at 12V 

Vout max 1.0Vnns at 12V 

Vgainmax OdBat 1kHz 

THO (typ) 0.05% 

Olannel separation 75<13 

Volume control range 75dB 

Bass control range :t15dB at 40Hz 

Treble control range '1:15dB at 16kHz 

Balance control range +1dB to ·26d8 

use any supply in the 9V to 16V 
range, and that typically generates 
a THO of only 0.05%. 

Figure 6 lists the IC's basic 
specification, and Figure 7 shows 
the IC's outline (not to scale), pin 
notations, and basic functional dia­
gram. Note in each channel that the 
input signal is applied to pin 2 or 19 
and then flows through the volume 
control network before being 
processed by the bass/treble tone 

control network; the signal is 
then passed to the pin 8 or 13 
output terminal via the IC's vol­
ume balance network. 

tronic tap switch­
es are used to 
tap into the R 1 
parts of the 
R1/R2 ladder 
sections, and 
only one switch 
is ever closed at 
any given 

Figure 8 shows the LM1 036 
IC's standard application circuit, 
using DC control voltages that 

Zener output voltage are derived from simple pots 

moment to select 
the desired 
attenuation 
value. This type 
of attenuator pre­
sents a constant 
input impedance 
at all attenuation 
settings. 

acl:7(pass 1 

Bass capacitor 1 

Loudness corrpensation 7 control input 

Balance control input 

GND 

ac 1:7(pass 2 

Bass capacitor 2 

Bass control input 

Volume control input 

Vee 

that are powered from the IC's 
pin-17 5.4V zener output volt­
age. Figure 9 shows the circuit's 
tone gain characteristics at three 

Pin-17 
Pin-9 

47k 

220n 

Pin-4 

47k 
r.-.~~>JV'o~ Treble 

control 

different values of DC con­
trol voltage, VCONT. Thus, 
the circuit gives maximum 
cut at zero volts, maximum 
boost at 5.4 volts, and 
gives a flat frequency 
response at 2.7 volts. 

Normal human hearing 
has a sensitivity curve that 
peaks at 3.5 KHz and falls 
off significantly below 300 
Hz and above 5 KHz. The 
rate of fall-off varies, how­
ever, with the relative mean 
amplitude of the signal. 

At 1 00 Hz, for example, 
sensitivity is typically down 
by 10 dB (relative to 1 KHz 
sensitivity) at moderate to 
loud sound levels, but is 
down by almost 20 dB at 
very low sound levels. 

Consequently, conventional volume 
control circuits (which have a per­
fectly flat frequency response at all 
signal levels) produce low-level out­
puts that sound distinctly bass and 
treble cut to the sensitive human 
ear. 

To overcome this particular 
problem, most good-quality hi-fi 
units are fitted with an optional 
loudness control that modifies the 
response curve of the normal vol­
ume control so that the unit pro­
duces an acoustic output that is tai­
lored to match the characteristics of 
the human ear. The LM 1 036 is fitted 
with just such a facility. 

The LM1036's volume control 
circuitry can be made to give nor­
mal volume control action by simply 
tying pin 7 to pin 17, or can be 
made to give loudness compensa­
tion action by tying pin 7 to pin 12. 

In Figure 8, these two options 

Pin-14 Pin-12 

47k 
t-.1'\JV"-~ Volume 

control 

220n 

Figure 5 
shows (in slightly 
simplified form) 
the typical basic 
circuitry of one 
complete chan­
nel of a stereo 
digitally-con­
trolled, three­
input variable 
tone/volume IC. 

de QOntrol networ!( 

Here, the 
desired input can 
be selected digi­
tally and passed 
on to the main 
tone control cir­
cuitry via C1, 
and the treble, 
bass, and vol­
ume levels can 
be varied digitally 
via the RV1 to 

10 



+10dB 
STANDARD lM1036 APPLICATION CIRCUIT 

z ·20d8 --~-""'· --+:-:::--~---==:;:=.-;---;:=---:----:b.-----t 

~-30d8 0 

-50dB ---+------4----+----="''t---+----~ 
Pin-7 oonnected to pln-12 

20 50 100 200 500 1k 2k 5k 10k 20k 
Frequency, Hz 

Parameter 

Supply voltage range 

Supply CIXrenl (typ) 

VlflmaK 

THO (typ) 

Channel seperation 

M!Ae aHenuatlon 

Volume control range 

Bass control range 

Treble control range 

Channel balance (typ) 

Signal-to-noise ratio 

Maximum clock lrequency 

Value 

6V -12V 

15mA 

2. OVrms at 12V 

0 OOB'Mo at Vln = 0.3Vrms 

BOdB 

105dB 

80d8, In 2d8 steps 

:t12dB, In 2dB steps, at 100Hz 

:t12dB, in 2dB steps, at 10kHz 

0.2dB 

95dB (OdB = 1Vrms) 

5MHz 

four-way selector switch that can 
select any one of three stereo 
inputs or a mute (zero signal) input, 
and makes the selected input avail­
able (in buffered form) at pins 7 and 
22 via a selector that enables the 
signals to be presented in Left 
Mono, Stereo, or Right Mono form. 

From pins 7 and 22, the signals 
may be externally processed (via a 
separate dynamic noise reduction 
system, etc.) or can be simply 
capacitively coupled directly back 
into pins 8 and 21 of the IC. 

Figure 1 o~ Loudness coinpensated volume characteristics 

Signals fed into pins 8 and 21 
are passed through the IC's tandem 
controlled tone and individually con­
trolled left and right volume control 
networks, which are similar to the 
basic circuit shown in Figure 5 
except that the volume control net­
work can be subjected to loudness 
compensation and the outputs are 
buffered and are then passed out of 
the IC via pins 13 and 16. 

of the standard LM1~ application circuit. 

Clock Data 

Digital lnplA 1 ID 

Digital lnplA 2 V+ 

left lnplA 1 Riglt lnpi.A 1 

LelllnP'J 2 Right lnp!A 2 

left lnplA 3 Righllnpi.A 3 

Left Select OIAplA Right Select O!Apul 

Left Select lnplA Right Select lnplA 

left Tone lnp!A Right Tone lrlp\A 

Lert Tone OIAP'J Riglt Tone OIAP'J 

left Op-Amp OIAplA Right Op-AnlJ Oulp\A 

left Loudness Right loudness 

left Main OIAP'J Riglt Main OIAP'J 

&(pass GND 

TOP VIEW 

Figure 12. Outline and pin notations of the 
L.MC19831C. 

are made available 
via switch S1. Figure 
10 shows the actual 
loudness compensat­
ed volume control 
frequency response 
curve of the standard 
LM 1 036 application 
circuit with the nor­
mal bass and treble 
controls set to the 
flat position. Note 
that, at low output 
levels, effective bass 
and treble boost is 
attained by simply 
increasing the mid­
band attenuation. 

THE LMC1983 
DIGITALLY­
CONTROLLED IC 

Digital Input 2 

left lnptA 1 
1

IJO I 
lelt lnptA 2 

1
1J() I 

Len lnp!A 3 
1

IJO I 

Figure 11. Basic specification of the LMC1983 
digitally-controlled three-channel stereo 

selector and tone/volume controtiC. 

Digital lnpi.A 1 2 

DigtallnplA 2 3 

Left lnptA 1 4 

Left lnplA 2 5 

Left ll'"lpd 3 8 

lett Select OUtplA 7 

Lett Select lnpi.A 8 

left Tone lf'll!A 9 

left Tone OtAplA 1 

Left Op-Amp OtAplA 11 

left Loudness 1 

Figure 13. Functional diagram and pin notations of 
the LMC1983JC. 

ID 
(pin 27) 1--J 250nS 

Figure 14 shows the 
LMC1983's basic application circuit 
together with (for clarity) the IC's 
functional diagram. The 8n2 capaci­
tors wired between pins 8-9 (or 20-
21) and between pins 10-11 (or 18-
19) control the IC's tone response, 
and the four components (56k, 
240p, 220n, and 1 k5) wired 
between pins 11-12 (or 17-18) and 
ground control the loudness 
response of the volume control. 

The settings of the selector and 
mute switches and the tone and 
volume units are all controlled via 
digital input signals applied to pins 
1, 27, and 28 via a three-wire 
INTERMETAL (IM) bus interface. 

When the supply voltage is ini­
tially applied to the IC, however, the 
volume is automatically set to mini-

Clock 
(pin 1) t I I I I 0 0 

I I I I I o I I I I I 0 0 0 0 0 
t I I I I I I I I I I 0 0 0 

8-bit Address code 8-bit Data code 

Figure 15. Basic timing details of the LM19831NTERMETAL (IM) 
bus system. 

IC that can use any supply 
in the 6V to 12V range and 
that typically generates a 
THO of only 0.008%. 

Figure 11 lists the IC's 
basic specification, Figure 
12 shows the IC's outline 
and pin notations, and 
Figure 13 shows the IC's 
basic functional diagram 
together with (for clarity) its 
.pin notations. Referring to 
the functional diagram, the 
IC operates as follows ... 

mum and the tone controls are set 
to flat. Digital input pins 2 and 3 do 
not form a direct part of the control 
system, but allow peripheral devices 
to send single-bit data to the unit's 
external microprocessor control sys­
tem via the DATA pin 
(pin 28). 

Note at this point that - since it 
uses a microprocessor-based digital 
control system -the LMC1983 is 
not really suitable for use in one-off 
or short production-run audio sys­
tems, but is highly suitable for use 

National 
Semiconductor's 
LMC1983 is a 28-
pin, digitally-con­
trolled, three-channel 
stereo selector and 
tone/volume control 

Figure 14. Functional diagram and baslo application cir­
cuit of the LMC1983JC. 

The LMC1983's internal 
Input and Mode Select sec­
tion acts like a two-pole 

in long production-run audio sys­
tems, where (since it uses no exter­
nal pots or switches and uses very 
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Address 
Function 

Data 
(A7-AO) (07-00) 

01000000 lnptA Select + Mute xxxxxxoo 
XXXXXX01 
XXXXXX10 
XXXXXX11 

01000001 Loudness xxxxxxxo 
XXXXXXX1 

01000010 Bass xxxxoooo 
XXXX0011 
XXXX0110 
XXXX1001 
XXXX11XX 

01000011 Treble xxxxoooo 
XXXX0011 
XXXX0110 
XXXX1001 
XXXX11XX 

01000100 Left Volume xxoooooo 
XX010100 
XX101XXX 
XX11XXXX 

01000101 Rigl"t Volume xxoooooo 
XX010100 
XX101XXX 
X:X11XXXX 

01000110 Mode Select · XXXXX100 
XXXXX101 
XXXXX11X 

01000111 Read DigitallnpiA XXXXXXD1DO 
1 or2oniM Bus 

Note: X = don't care 

Function 
Selected 

11'-FUT 1 
II'FUT2 
INPUT3 

MUTE 

Loudness OFF 
LoucnessON 

-12d8 
-6dB 

FLAT 
+6dB 

+12dB 

-12dB 
-&18 

FLAT 
+6dB 

+12dB 

OdB 
-40dB 
-80d8 
-80d8 

OdB 
-40dB 
-80d8 
-80d8 

Lett Mono 
Sterio 

Righi Mono 

DO = Digital I~ 1 
01 = Digitalll"lplJ 2 

= 
I = C(V1-V2)fT 

V1~V2 
R=TIC 

(b) 

ufacturers. 
A switched-capacitor 

filter is a devic.e in which 
the filter's turn-over fre­
quency is directly pro-
portional to that of an 
external high-frequency 

Basic switched capacitor Unit (a) sinllAates a resistor (b) that Is variable via the clock period 
clock signal, and can 
thus be set or varied via 
the clock signal. 

U.K ln 
_L _L 

V1~V2 
01 1~ Q2 

~cov 
(c) 

In a real switched capacitor unit, the capacitor is switched via MOSFETs 

Vm 
Voti 

(d) (e) 

In the MF10 IC, the switched capacitor unit Is used within the basic integrator 
circuit show In (d), using the actual connections shown in (e) 

This type of action is 
achieved by replacing 
the resistive elements 
of conventional R-C 
active filters with resistor 
simulators made from 
switched-capacitor units. 
The basic operating prin­
ciple can be understood 
with the help of Figure 
17. 

Thus, referring to 
Figure 17, in the basic 

~tt switched-capacitor unit 
shown in (a) the capaci­
tor is alternately 
switched between V1 
and V2 via a symmetri­
cal clock waveform, 
transferring a charge (Q) 

Figure 16. Llat of the main 16-bH IM Bus program-
mlng codee that are UMd by the LM1983, together Figure 17. Diagram illuetratlng the basic operating principles of 

the MF10 switched capacitor filter IC. 

of C(V1 -V2) in each 
complete clock cycle (T), 
thus passing an aver-

few other exter­
nal compo­
nents) it offers 
great 
economies in 
system manu­
facturing costs. 

with their function.. 

Low-pass ott, A 

Band-pass olt, A 

Low-pass out, B 

Band-passoiA, B 

aged current of 
C(V1-V2)!T as 
shown in (b) and 
acting as a simulat­
ed resistance that 

Notch, aiVhigh-pass olA. a has a value that is 

Inverting inptA B 

All-pass input B 
Design 

engineers con­
sidering serious 
use of the 
LMC1983 
should note the 

Figure 18. The slgtaal o~ut waveform of 
a Swltcf1ed..capaCitor filter is quantized, 
and takes the form of a large number of 

dlecrete digital steps. 

Notch, altlhigh-pass otA, A 3 

l1111erting lnptA A 4 

All-pass lnplt A 5 

Switch inptt 

Vee+ (analogue +ve) 7 

Vdd+ (digital +ve) 8 

Analogue ground 

Vee- (analogue -ve) 

Vdd- (digital -ve) 

directly proportional 
to the 'T' value (i.e., 
inversely propor­
tional to the clock 
frequency) . 

The circuit's 
switch actually 
takes the form of 
two MOSFET 
switches that are 

following data regarding the IC's 
digital control system. 

Control instructions are sent to 
the LMC1983 via digital signals 
applied to pins 1 , 27, and 28 via a 
three-wire IM bus interface. Pin 28 
is the serial DATA input. Signals 
arriving here take the form of a 16-
bit word in which the first eight bits 
represent an address, which specifi­
cally selects the LM1983 IC and 
one of its eight basic functions, and 
the remaining eight bits represent a 
data word that sets the selected 
function to the desired value. 

Each one of the 16 bits is 
clocked into the IC on the rising 
edge of a clock signal applied to pin 
1 , .and various signals on the pin 27 
ID (IDENTITY) terminal allow the IC 
to identify the address and data 
part of the 16-bit, pin 28 word and 
to identify an EOT (end of transmis­
sion) condition. 

Figure 15 shows the basic tim­
ing details of the LM1983 INTER­
METAL bus system, and Figure 16 
lists the 16-bit programming codes 
that are used by the LM1983. 
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Note in Figure 16 
that, in the tone and 
volume control sec­
tions, the table lists 
only various spot data 

Clock inptt A 

TOP VIEW 

Centre frequency ratio, 
or etnent limit 

clocked in 
antiphase, as 
shown in (c). In the 

codes and their corre­
sponding function val­
ues, and that intermedi­
ate values can be 

MF10 IC, the 
switched capacitor 
units are used in 

Figure 19. Outline (not to scale), pin descriptions. and 
simplified block dfagram of the MF1 OC dual •witched 

capacitor filter IC. 
the basic integrator 

circuit shown in (d), using the con­
nection shown in (e). The integrator 
functions as a first-order low-pass 
filter that has a fall-off slope of 6 dB 
per octave (20 dB per decade). 

worked out by interpolation. 
The tone and volume settings 

are variable in 2 dB steps, and the 
volume can, for example, thus be 
set at -20 dB by a data code of 
XX001010 (i.e., 10 binary steps 
greater than the XXOOOOOO 'OdB' 
value), or at -60 dB by a data code 
of XX01111 0 (30 steps up on the 0 
dB code), and so on. 

SWITCHED-CAPACITOR 
FILTER IC BASICS 

In the great majority of practical 
audio systems, filter circuits take 
the form of fairly simple active (usu­
ally op-amp based) first- or second­
order low-pass, band-pass, or notch 
types SlJCh as speech-band selec-

tors, tone controls, graphic equaliz­
ers, and hum or tone rejectors, etc. 
There are, however, a few rare 
occasions when special, high-preci­
sion frequency-tracking or fourth­
order or greater filters are required, 
and in such cases the filters may be 
best designed around a special type 
of IC known as a switched-capacitor 
fil ter. 

The most obvious application of 
such a filter is as an anti-aliasing, 
auto-tracking low-pass filter in ana­
log or digital delay line systems, 
such as those described in earlier 
articles in this magazine, and the 
most popular switched-capacitor fil­
ter IC for use in this typ~ of applica­
tion is a device known as the MF1 0 
which is available from several man-

Switched-capacitor active filter 
circuits produce outputs that are 
almost identical to those obtained 
from similar types of conventional 
active filters, except that their out­
puts appear in quantized - rather 
than purely analog -form. 

In other words, the filter output 
waveforms appear as a number of 
small digital steps rather than as a 
smoothly varying waveform. The 
number of steps (S) equals the 
clock frequency (fc) divided by the 
signal frequency (fs). In ICs such as 
the MF1 0, these steps are -as 



illustrated in Figure 18 
- usually too small to 
be seen on an oscillo­
scope, and their basic 
frequency is too high 
to create problems in 
most audio applica­
tions. 

If, for example, the 
MF10 is used as a 12 
KHz low-pass filter, it 
will use a clock fre­
quency of 600 KHz, 
thus producing 600 
steps on a 1 KHz filter 
signal or 1 00 steps on 
a 6 KHz filter signal. 

10 (11) 
06cklnput 

9 
Level shift ----~ 

12 
CFR, etc.-..--~ 

4 (17) 
Inverting 

input 

5 (16) 
All-pass ---+----tH 

input 
1 (20) 

Low-pass out 

Figure 19 shows 
the outline (not to 
scale), pin notations, 
and simplified block 
diagram of the 
MF1 OC IC, and 
Figure 20 shows the 
full functional block 
diagram of one of t 
he two identical 
halves of the IC, 
which operates as 
follows ... 

Referring to 
Figure 20, each 
active filter unit con­
sists of an op-amp, a 
special three-input 

THE MF10C • -------- -' summing unit that 
SWITCHED-CAPAC!- subtracts two of the 
TOR FILTER IC inputs from the third, 

The MF10C is the two cascaded non-
most popular commer- inverting switched-
cia! version of the ..------------=-=----------------, capacitor filter units 
MF1 0 IC, and is sup- (which are similar 
plied in a standard R2 to those shown in 
20-pin dual-in-line Figure 17(e) but 
plastic package. Like have a modified 
all MF10 ICs, it is a Vin_..-.AJ,.,._-4-----l >--+-----~---.... ~~~~BJu. switching arrange-
dual switched-capac- ment), and a feed-
iter filter IC that is 01 02 01 02 2 (19) back control switch. 
configured as two Band-pass oi.A These campo-
identical general-pur- 1 (20) nents can be con-

5 (16) .-----~---1~ Low-pass out pose, second-order figured, via the 
active filter blocks switch and/or by 
that can each be using various feed-
used in a variety of 15 t---4------- back connections, 
modes (high-pass, to make the unit 
low-pass, band-pass, ,' function as any one 
notch, or all-pass) at 6 f-: -V+------ Of the five baSiC 
frequencies up to 20 types of active filter, 
KHz. and - by using 

The two blocks suitable feedback 
can be used inde- resistors - to give 
pendently or can be cascaded to I an even greater number of orders any one of several types of 
give third-order or fourth-order filter from two or more cascaded MF1 0 response, including Butterworth, 
action from a single IC, or can give ICs. ....------------------------, 

100n 

22k 

Clock input 
(100kHz) 

10k 

MF10C 
(TOP VIEW) 

Low-pass 
outp.A 

OV 

Si I 

t, 
100n 

22k 

22k 

+10v-~...,...---,---i 

4k7 

Clockinj)U 
(100kHz) 

10k 

MF10C 
(TOP VIEW) 

Low-pass 
outp.A 

Chebyshev, and Bessel. 
The IC can use single-ended qr 

split (±5V) 1 OV supplies, and the 
clock network thus includes 'level 
shift' circuitry for use with 5V clock 
inputs. The pin 12 CFR terminal 
gives the filter a clock frequency (fc) 
to filter turn-over frequency (fto) 
ratio of 50:1 when tied to Vdd+, or 
100:1 when tied to ground with dual 
supplies or to mid-supply level with 
single-ended supplies. 

The IC can accept a maximum 
fc input of 1 MHz, and can thus give 
a maximum fto value of 1 0 KHz with 
a 100:1 fc/fto value, or 20KHz with 
a 50:1 value. The IC is thus, very 
versatile. 

Note in Figure 20 that functions 
that are associated with pin num­
bers that are shown singly (such as 
9 and 12) are common to both 
halves of the IC, and that where pin 
numbers are shown as a pair (such 
as 10 and (11)), the plain number 
applies to the IC's UH filter, and the 
number in brackets applies to the 
RIH filter. 

Figure 21 shows the basic way 
of connecting an MF1 OC filter net­
work in its most popular mode, as a 
combined second-order notch, 
band-pass, and low-pass filter. In 
this mode, the notch center fre­
quency (fo) equals the clock input 
frequency divided by the 1 00:1 or 
50:1 CFR value set by pin 12, and 
the notch Q equals R3/R2. In the 
low-pass mode, the filter's gain 
equals R2/R1 and the fall-off slope 
equals 12 dB/octave (40 
dB/decade). 

In hi-fi audio systems, the most 
important application of the MF1 OC 
is as a fourth-order Butterworth low­
pass filter, which gives a fall-off 
slope of 24 dB/octave (80 
dB/decade). 

To conclude this series, Figures 
22 and 23 show practical examples 
with the MF1 OC connected in this 
mode, as a 1 KHz (nominal) filter 
using a 100 KHz clock frequency, 
using alternative supply connec­
tions. 

In both circuits, the clock input 
signals are derived from normal 
+5V TIL or CMOS sources. 

In Figure 22, the circuit is 
shown for use with a split (±5V) 
power supply, with the analog 
ground (pin 15) terminal, etc., tied 
to zero volts. In Figure 23, the cir­
cuit is shown for use with a single­
ended 1 OV supply and, in this case, 
a simple potential divider is used to 
generate a +5V half-supply voltage, 
which serves as the IC's analog 
ground reference. 

Note in both filter circuits that 
the turn-over frequency (1 KHz 
nominal with a 1 00 KHz clock sig­
nal) can be varied from less than 
1 00 Hz up to at least 1 0 KHz by 
simply changing the clock signal 
frequency. NV 
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IlHZ 

686 200+Mhz 
BOARD&CPU 

586DX133 MHZ VLBwi256K $129 
586 DX133MHZPCI256K$129 
ANY OTHER PL CALL •••••••••••••••••• 
• AD Pentium • • • 686 & 586 Mother Boards 
• • • 

Memory & Drives 
at Super ww Price 

$289 

Write In 182 on Reader Service Card. 

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

• -/NSf' AU.,_ NI-GVJ SATII!RieS NTO YD!.R ~ CASE 
• M N'fiOI£ eN' !CITY 70 liE77&I m4N OfiiCI/NI>L 
• M RIC WHATCNIT BE FOUND. (OR I'FFOilDBJ} 
• M PROVIDE QU1CK SSIIIIC.e: I EXTENDED LIFE FOil OUJEII EQlJIPioiENT 
• M PReMO£ FREE 01.107Ell- I FREE RETURN IF OIJCl1E IS REFIJSS). 
• M PROP£RI. Y DISP06E OF YOUR OW C&lS BY RECYa.JNa. 
• ~GIVE YOU A 121r10NfH WARRNITY. 
• WE W1U BE HERE WHEN YOU NEED US I 10 YEARS IN BIJSINE$S. 
t WESAVE'YOU-MONEY -11111 

• NO JOfliS roo I.NiGE OR roo SIIIALL ....... WE OFFB! VOUJME DISCOUNTS 
70 LAW ENFORCENENT I COMPANIES I FIR£ DEPNmiENrS l l/f'/IIIERSI'II ALL MAKES 

FVRIIORE INFORMATION A8CW YOUR PARTICUI.Ni NEEDS, ~CAN BE CONTACTED & MODELS 
VIA PHONE OR FAXATj814)623-JOOOORVIAE-MNt TO: ZN'PfM @Aa.CG\11 
OR SEND YOUR PACKS FOR QIJOTATIONVIA UPS OR PRIORITY MAll.. TO ADDRESS ABOVE. 

GENERAL ELECTRIC STANDARD 
MPD/PLS - MPR/MPS!MPX CNB11 1/HWA110 $29.95 
19A704850P(1200mAH) $ 34.95 CNB120/HWA 120 $ 34.95 
19A704860P(1800mAH) $39.95 CNB1211152/153 $39.95 
PL19D429763(777)G1/3 $37.95 UN IDE N 
MAXON SA-1155 $39.95 APX650 $34.95 

M 0 T 0 R 0 LA APX1100/1200 $ 39.95 
P200/HT600/MT1000 BP100/200/205 $ 19.95 
NTN552114585/4824/5414 $37 95 I C 0 M 

MIDLAND BP21 BP3 /BP22 $18.95 
70-B32 I 70-838 $ 39.95 BPS I BP23 I 24 $ 24.95 
70-810181618191821 $39.95 BP7 1CM71BPB $34.95 

BENDIX KING 
KR105/LAA 125 $ 34.95 

KENWOOD 
PB2 I KNB3 $ 29.95 
PB21/21H $14.95 
PB25/H/26 $ 24.95 

YAESU 
FNB3/41112/27 $ 32 95 
FNB11I14116/26$ 32.95 
FNB17125 $ 23.95 

COMPUTERS 
SEND PACK FOR OUOlE 

BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE WRITE OR CALL 

[II] too~-= S~PPINc; ~A!ol!G ~R~~ ~ 
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TEK 2465 .................... $2695 HP 436A .......................... $1295 
300MHz 4 chan!MU. CRT readout, 
delta volta, curaora, delayed -p, 
time meaauramant and -features. 

Power Meter. Frequency range 100kHz to 
18GHz, 10W to 100mW. 4 digit LED. 
Requires power sensor. 

TEK 1240 ..................... $ 895 HP 80128 ........................ $ 595 
Logic Analyzer. With D1 (9 channel, 
100 MHz) and D2 (18 channel 50 MHz) 
acquisition cards. All ac:cassortas • 

TEK SG503 ...••••••••.....•. $ 650 

Pulse Generator. 1 Hz to 50 MHz, variable 
transition tiJMS down to 5na, Hlectable 
source lmpadanca, pulse delay. 

HP 62058 ........................ $ 225 
Signal Generator. Frequency range of Dual output, O.CO volts @ 300 mA or 
250 KHz to 250 MHz. 3 digit LED. 0·20 volts @ 800 rnA. Metered and 
Muat be powered by 111~ mainframe. adjustable. 

WWW.TESALES.COM 

66 CHASE ROAD 
LONDONDERRY,N.H.03053 
PHONE (603) 434-2544 
FAX (603) 425-2945 

Write In 65 on Reader Service Card. 

I COMPUTER HARDWARE cont. 

WWW.APPLIEDCOMPUTER.COM 33,000 
name brand computer products shipped 
nationwide. Huge inventory. Major credit 
cards. Request quotes at actpc@appliedcom 
puter.com 

CHAFFIN ELECTRONICS INC. Call us for all 
your IC needs. Let us save you $$$$. Call 
Sales 614-574-4456, Sales 614-354-9460, 
FAX 614-354-9462. 

SURPLUS COMPUTERS, large monitors, 
printers, peripherals, test equipment Request 
FREE E-Mail closeout bulletins: tacoma46@ 
sprintmail.com 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

CRYSTAL CONTROLLED 
FM TRANSMITTER 

W/ RECEIVER & RECORDER 

TRANSMITTER 
Size- 2"x 3" 
2000' range (line of sight) 
170 MHZ - range 
Sens.: 85 db spl@ ±7khz FM 
8 Channels available 
Freq . Response: 100-10,000 hz 
Battery life: 9V Alkaline= 12 hrs. 

9V Lithium=20 hrs. 

FCC APPROVED 

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

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

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

For more information ca/1407-725-1000. COD ok. 

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

Write In 104 on Reader Service Card. 

SONY/AMIGA MUL TISCANS 15" 00.26 DP 
15.7 thru 36KHz (1024x7681) . $150. Blem 
SVGAs $110. Others available. Expert Sony 
repair, parts available . DEALER DIS­
COUNTS. Refurbished Guaranteed. Pikul & 
Assoc., 101 Glenfield Dr., Festus, MO 63028. 
314-937-0335. 

486DX OPTIISA motherboards, new w/man­
ual, $24. American Techna-Vision 510-352-
3787. 

KINETIC SYSTEMS controller model 1510 
with modules 8030, 3885, 3815, 3905, 
CAMAC Crate 1500 with modules 3388 , 
3953, 3981, 2 ERBTEC Quad clock measure­
ment and 1 pulse distribution module. $500. 
volantis@ sover.net 

MAC SCHEMATICS for those working on 
Macintosh items with no company support. 
We have reverse engineered scads of com­
puters and peripherals. Latest draws: much 
requested M2943 monitor and LC/Performa 
5xxx series SMPS and monitor. Send $5 and 
specify computer catalog (refundable with 
order). Bomarc Services, Box 1113, Casper, 
WY 82602. 307-234-3488 ROLLO@TRIB. 
COM 

PC INTERFACE IC: EDE300 provides con­
venient PC interfacing. Ideal for data logging 
and device control. Download our data sheet 
or call E-Lab Digital Engineering, Inc. 712-
944-5344. Visa/MC. http://www.netins.net/ 
showcase/elab 

· BRAND NEW w/warranty! Pentium mother­
boards 512K cache+ CPU P166+ $195, 
P90+ $135, 386 motherboards $25 . CO­
ROMs $47, 1.2 & 1.44 floppy drives $24, PCI 
video $22. 540-4, 300 meg hard drives, mem­
ory. Call for items not listed/specials. E-Mail: 
cci@net999.com CCI 714-778-0450. 

ALL NEW: video boards: PCI 2MB Vision 
330 by #9 or VLB 2MB Diamond Stealth 32 
$25 ea. Adapter: IBM PCI/SCSI-2 fast $40, 
Teac floppy 1.44 @ $20, 1.2 @ $25. IDE: 
WD 200MB 2.5" unused pull $65. 1-800-899-
RMSS 7-4 PDT. 

NEW PARTS for older computers at great 
prices. 16 bit 1MB ISA SVGA board $40, 32 
bit VESA local SVGA board $40, VESA local 
486DX motherboard with cache $45, 
486DX2-50 CPU $35, 486DX2-80 CPU (3V) 
$35. VESA local IDE 1/0 controller $25. Many 
other parts. Catalog free with order or $3 
refundable on first order. Oasis Technologies 
open Monday-Friday 1 Oam-5pm Pacific. 
Orders only 1-800-585-3818. Questions 360-
373-3818, BBS 360-613-1737. Ad #NV2797. 

19" COLOR monitor for Macintosh. Good 
condition $250 complete + shipping. Need 
DOS palmtop, reasonable. 609-296-8782. 

MONITOR ADAPTERS. Convet1 OEM. (incl. 
PGA) 31.5KHz & above monitors with BNC 
connectors to PC use. Model VA10 VGA to 
RGB+ Sync $45 . Model VA11 VGA to 
RG/Sync-B $55. VA12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr. , 
Festus, MO 63028. 314-937-0335. 



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

HEWLETT PACKARD 2225P Inkjet printer 
320 DPI portable with power supply, refur­
nished, $75. Call Jack 918-342-4648. 

PENTIUM 686 systems from $495. 486 color 
notebooks $650, SVGA 15" monitors $165. 
Lase r pri nters 600 DPI $295. Software 
Microsoft DOS, Windows 95/NT, Office 97, 
Corelsuite '97. 714-778-0450. 

COMBO 3.5" 425MB Quantum SCSI w/PCI 
Adaptec & cable $100, backup kit Colorado 
TK250(MB) external parallel port $45, media­
new sealed 3M TR-1 Travan 4/$45. 1-800-
899-RMSS 7-4 PDT. 

EXTERNAL SCSI cases with power supply 
for CD-ROM, tape, hard drive, etc. Includes 2 
Centronics 50 pin connectors and internal 
cables , power LED, power cord , etc. Used 
but in good condition single device case $30 
4 device case $50. New cases also available! 
Call UTWE 818-930-1121 (10am-5pm PST) 
or fax 818-930-1123. E-Mail JohnUTWE@ 
aol.com 

PHONELINE SIMULATOR. Authentic dial 
tone, busy signals, 20Hz ringing. Easily tests 
or demonstrates phones, modems, faxes, 
voice mail , etc. "Ring-It" deluxe kit $149. 
Includes PCB, all electronic parts, microcon­
troller, documentation. Custom enclosure 
$34.95 . Fully assembled $325. Shipping 
$6.50. Major credit cards accepted. Digital 
Products Company, 134 Windstar Cir. , 
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com 

COMPUTER SOFTWARE 

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

NEW BOOKS for previous software versions 
at half publisher's price. Norton Utilities 7 
Reference $4.98, 1-2-3 DOS v2.3 $11.48, 
Mastering WordPerfect 6 for DOS $14.98, 1-
2-3 DOS v3.4 $14.98, The Quark Extensions 
Book $14.98, Turbo Vision Toolbox $19.98. 
Many others. Catalog free with order or $3 
refundable on first order. Oasis Technologies 
open Monday-Friday 1 Oam-5pm Pacific. 
Orders only 1-800-585-3818. Questions 360-
373-3818, BBS 360-613-1737. Ad #NV1797. 

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

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

PUT YOUR BRAIN ON DISK! PC program 
stores any information. Instant recall. Works 
like your own personal Internet. Put your 
mind at ease & store everything you know! 
Hundreds of uses in home and business. 
100% money back guarantee! $3.95 + $1.05 
S/H. CompuBiz, Box 497, Baltimore, MD 
21162. 

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

IBM SOFTWARE at discounted prices . 
Golden oldies to the latest. Family genealogy 
CD-ROM $9.99, General Admission Baseball 
CD or 3.5 $9.99, Golf Digest's Best Places to 
Play CD $19.99. Multimedia Bible: Complete 
King James $19.99. Many others. Catalog 
free with order or $3 refundable on first order. 
Oasis Technologies open Monday-Friday 
1 Oam-5pm Pacific. Orders only 1-800-585-
3818. Questions 360-373-3818, BBS 360-
613-1737. Ad #NV3797. 

VISUAL BASIC® user's group 1.44MB disk 
newsletter overloaded with source cod, tips, 
more plus 3 month membership $7.50 cash, 
check, MO to : RASCOM, 685-A Del Amo 
Blvd. #151 , Carson, CA 90746. 

COMPUTER VIRUSES. We will send you a 
disk with 12 nasty viruses en it. They have 
renamed extensions so they are legal; you 
can rename them in DOS. Some include: 
casino, aids, redx, sub-zero, etc. To be used 
for testing anti-virus programs only. Disk only 
$11 SIH free. For an extra $5 we will include 
10 additional viruses. Order #Virus (12 or 22). 
Unlimited Underground Electronics, 1839-D 
West Vista Way #515 , Vista , CA 92083 . 
Voicemail: 760-639-5527. http://www2.incom. 
net/ninteach/ SASE for catalog or free with 
order. 

20,000 + TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk. COMPONENT/BOARD 
LEVEL REPAIRS. Installs on your hard drive. 
Easy look-up by modeVchassis number. ADD 
your own tech repairs . PRINT out repairs. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWARE, 60 FARMINGTON LANE, 
MELVILLE, NY 11747.1-800-215-5081 . 

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

http://www.pcisland.com Your best comput­
er source. System and accessories. 1 000+ 
VCD titles. 213-268-8798 M-F 10am-7pm 
(PST). 

-~f;.~-
SUPER SNOOPER Ever want to know every number 
BIG EAR dialed on your phones While you 

-~ 
~-:·.-
· ... ·.·····.·.· 

Usten through walls, hear Wlrl away? 
conversations across the Here Ia the eolutlonl Just hook up the Phone 
room. Add a parabolic Sleuth to your phone line, then at your leisure, 
reflector and hear blocks down load the m.rnbers called on your phones to 
away. The BIG EAR can your computer using the R8-232 Serial Interface 

be hidden about anywhere. Makes an ultra sen- Module unn. Keep track of the calls and no one 
sitive intercom. Can be used as a 1.5W AMP. but you will know the phone numbers are being 
We supply a mini-electret mike in the kit. Power monitored and stored. The Phone Sleuth saves every number dialed, 
requirement 6 to12v DC. SIZE:1 .75'x 1' even all local calls. Wotks great with scamers, voice mailbox, answering 

$ 
machines, modem access numbers and decodes tones stored on a tape 

...._AA_-_1 ___ s_u1_L T_$_29_._9s __ K_I_T_1_o_.9_5-l recorder. It even records credij card numbers entered through your phone 
r key pad. The Phone Sleuth can be used to record cellular or repeater 

KIT $12.95 

phone numbers heard over your phone. Size: 1.6' H x 25' W x 3' D 
• Decodes Ill DTMF Tones from 0 thtu 9, I, •, A, B, C. • Stores the 
/sst 490 Digiti It receives. •lnfonnlftion stored by the Phone Sleuth 
CMJ be di.,Nayed on your computer, uwd to a disk or unt to your 
prlnm, using our RS-232 Serllll lntltrl- unit Power by 9v battery. 

PNS-1 BUILT $84.95 KIT $64.95 

RS-232 SERIAL INTERFACE MODULE 
Oily OM RS-232 IIIWfaclls 

....... tD ..... till Dlllplt ... 
~-~~...., ....... Sllltlll• JOI ... 

STROBE LIGHT All Software Included I We provide you with a Shareware 
Do you need an attention program or use Windows .. Terminal program. 
getter, warning light,or • Converts RS232 to m levels. • Converts m lere/8 to R5-232. 
flashing light for model RS-232 BUILT $49.95 
airplanes? Then this kit • Wnclows is a Trademlrl: ot Micrcsoft COfJl. 

is for you. Use it as an 1--------------------1 
emergency light for your 

auto, radio tower, even use it on your bicycle. Has 
a variable flash rate.Power requirement 6 or 12v 
DC. Size 3.5'x1.9' 
ST-1 KIT $11.95 

DC VOLTAGE MONITOR 
If battery status is important, you need this kit. 

This kit uses 7 LEOs to monitor 12v DC in 
1v, 1~. or 1/4v steps. Monitor 8v or 5v in 1/4v 

steps. Great for boats, motor homes, model planes 
or race car ni-<:ads. All parts and instructions are 

included. SIZE: 1.3' x 2.7'. 
VM-1 KIT $7.95 

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

CAM SOFTWARE & MICROSTEP 
DRIVERS: 3 & 6 amp fuiV213/4/5/6/7/8 start­
ing at $117. Software: Plotcam motion $149, 
Ztrace, PCB toolpath software $299 . 
heater@castlegate.net MSG/FAX 407-452-
7197, 407-459-2729 http://www.castlegate. 
net/ddt 

C64 HUNDREDS of public domain share­
ware programs, ham radio, utilities, games. 
Send SASE for catalog. RJR, 94 Hancock St. 
Malden, MA 02148. 

WIRELESS 
FM .MICROPHONE 
Small but mighty this little 
jewel will out perform most 
units many times its price. 
It really stomps out a sig­
nal. The WM-2 kit is a 
buffered wireless mike 

that operates from 80MHz to 120MHz FM, the 
frequency of any broadcast FM radio. Includes 
a mini-electret mike. 6 to 12v DC. SIZE: 1.25' x 1" 
WM-2 KIT $14.95 

PHONE TONE GENIE 
Control 4 separate devices 

wHb DTMF tones from 
anywhere in the worldl 

Simply connect 
your Phone Tone Genie to your phone line and program in 
a security code using DTMF tones up to 16 digns in length 
with your lelephone. krf device connected to the Phone 
Tone Genie can then be turned on or off by entering your 
security code. Each device may operate off ol120 VAC 
and up to 2 Amps. 
Operates from 12 VDC WaH transformer which is included. 

• Tum a device ON or OFF, from across town 
or anywhere In the world. 

• Perhapa you need to Ustan for any sounds In 
your houte with the AA-1 Super Snooper Big Ear. 

• Connect the Phone Tone Genie to the speaker 
of your sc:annet' or ham redlo. 

Size: 1.5"H x 5"W x 5.3"0 

PTG-1 BUILT $139.95 KIT $99.95 
PTG..C Case $12.95 

FM STEREO 
TRANSMITTER 
Own your own FM radio sta­
tion. Any stereo signal you 
plug into the FMST-100 will 

AUDIO 
PREAMP 
Boost your 
microphones 
output up to 
line Ievei! 

be transmitted to any FM radio tuneable from 76 to 
108MHz FM. TransmH a wireless link through an audHori­
um, from your car to your camper, listen to your CO's 
while mowing the lawn, Play music on one channel sing 
on the other. Clarity is excellent, aprox. 40d8 stereo sep-1--------------------1 aration. Length of antenna determines the distance of 

Plug your mic into our AP-1 and drive 
amp. to full capacity. Connect an AP-1 to a 
pair of amplified speakers, plug your mic in 
and you have an instant PA system . 
Requires 6 to 12v DC Size: 1. 75" X 1" 
AP-1 KIT $9.95 

TV 
NOTCH 
FILTERS 

Our TV filters eliminate unwanted 
TV channels or interference that 
alters both sound and video with 

a beep beep beep. Works on 

DF-222 

cable channels 
(2 thru 22) only. 

NOTE: All iV Filter Kits are 
sold for educational purposes 

only. You must obtain permission 
from your local cable company before 

using these filters on your cable system. 

KIT$14.95 

transmission. Complete with stereo input level controls & 
crystal for stereo separation. 9v battery operation. 
SIZE: 1.5" x 2.5' X 3" 
FMST·100 Cabinet $8.95 KIT $29.95 

This Manual contains 
schematics, parts lists & P.C. 
board layouts for many of 
the Rainbow Kits. Use your 
own parts to construct 
our kits. 

KIT BOOK $14.95 
$9.95 with the 

purchase of any kit. 

MICRO-MINIATURE 
WIRELESS MIKE 

So small you could hide 
this one on some real 
bugs! It's the smallest 

we've ever seen. With it's t~~~~ijiii""';;:;:-;;;;:;:;;;;~;;;::~;;,;;;;~;~::::~1 super sensitive mike it transmits a whisper or Please add sufficient postage First lb $5.00 Canada $7.00 
a room of conversation to an FM radio, tun- Additional LB. Add $1.00 US FUNDS ONLY 
able from 88 to 108MHz FM. With a proper We will accept telephone orders for Visa or Mastercard 
antenna it transmits about 1/2 mile. The kit is 
made with surface mounted parts, we have Electronic Rainbow Ind., Inc. 
already mounted these parts. You install the 6227 Coffman Rd. Indianapolis, IN 46268 
~i~~~f.~~- Powerrequirement6to 12v DC. ELECTRONIC CALL 317-291-7262 FAX 317-291-7269 

MMWM5 KIT$34.95 RAINBOW INTERNET:www .rainbowkits.com 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11665B, Modulator (Unused) . . ..•.............. $450 
11683A, Range Calibrator ...•........•........ $700 
11720A, Pulse Modulator, 2·18GHz ............•. $550 
16500A, Logic Analyzer Mainframe ..... • •...... $2750 
165106, eo Channel, 2SMHz 

State & Toming Module ...................•• $1000 
16528, Logic Analyzer w/Oscmoscope ........... $4000 
214A, Pulse Generator, 0.08V to 100V ....... . ... $200 
32008, VHF Oscillator .... ...... ...... ........ $300 
3311A, Function Generator, .01Hz·1MHz ......... $225 
3314A, Function Generator, .00tHz·19.99MHz .... $3400 
3335A, Frequency Synthesizer, 200Hz..aoMHz .... $5000 
334A, Distortion Analyzer ................. ..... $250 
3455A, Digital Voltmeter ........... .. .......... $400 
3456A, Digital Multimeter, 6.5 Digits .....•. .. .... $800 
3488A, Switch Control ........ . .............. $1100 
355C, Variable VHF Attenuator .......•.••. . .... $200 
3550, Variable VHF Attenuator ... ... ...•..•.... $200 
35677A, S·ParameterTest Set ........... . .... $2700 
3575A, Phase Gain Meter 1 Hz·13MHz .......... $1000 
3581 A, Wave Analyzer ...................... .. $500 
3581C, Selective Voltmeter. .............. . ..... $800 
3582A, Spectrum Analyzer, .02Hz·25.5KHz ..... . $2750 
37204A, Multipoint HP·18 Extender .............. $250 
3852A, Data Acquisition/Control Unit ............ $2350 
4192A, LF llllJ6dance Analyzer ... .. ......... $11,500 
4262A, LCR Meter .......................... $1750 
4342A, (}Meter, Opt. 001 , 1 OKHz·32MHz .. ...... $1750 
436A, Power Meter w/HP-18 Interlace .. ........ . $1300 
444288, Output Actuator Assembly (New) ..•. . . .. . $250 
5328B, Universal Counter .... .............. ... $1250 
5334B, Universal Counter ...... . ............. $1650 
5335A, Frequency Counter, opt. 10120 ........... $1200 
5340A, Frequency Counter, 10Hz·18GHz .. • ... ... $800 
5342A, Frequency Counter, Opt. 001/002/011 ..... $2800 
5345A, Universal Counter ......... ..... . .. .... $750 
5354A, Frequency Converter ................... $800 
5355A, Frequency Converter ........•..•...... $1000 
5356A, Converter Head ................. ...... $950 
5359A, Time Synthesizer . . ........... . .. .. ... $1200 
5370A, Universal Time Interval Counter .......... $1500 
54201A, Digitizing Oscilloscope, 300M Hz ....... . $2500 
542010, Digitizing Oscilloscope ................ $2650 
6002A, Opt. 01, Power Supply, HP·I8, 

(}-50V/0-10A ........... . ................. . $800 
6011A, DC Power Supply ()-20V, (}-Q.120A ....... $1250 
6012A, DC Power Supply, Q-60V/0-.50A ........ . $1200 
6024A, DC Power Supply, Q-60V/0-10A .......... $1000 
6034A, DC Power SupPly, Q-60V, (}-10A ..... . ... $1650 
6177C, DC Current source .. . ............•..... $700 
6186C, DC Power Source, (}-30QV, 0.100 MA ...... $850 
6227B, Dual Power Supply, (}-25V/0-2A ..... . .... $600 
6291A, DC Power Supply, (}-40V, Q..5A .... . . . .. . . $650 
6621A, Power Supply, Q..7V/0-10A or 

1·20V/Q..10A .................... . .. . ..... $2200 
80078, Pulse Generator, 1 OOMHz ........•....... $550 
80128, Pulse Generator ................... .... $750 
80138, Pulse Generator ............ . ...... .. .. $750 
81 B2A, Data Analyzer .. . ....•..............• . $2200 
83508, Sweep Oscillator Mainframe ............ $4750 
83545A, Oscillator Plug--in, 5.9·12.4GHz . . .... . .. $2500 
8411 A/018, Frequency Converter .1 1 to 18GHz ..... $500 
8445B, Automatic Preselector ........... . ...... $450 
8447A, Amplifier, 0.1-400MHz .............. . ... $300 
8501 A, Storage Normalizer ........••. .• ... . .. $1 000 
85020A, Bridge, 10MHz-4.3GHz . . .••.••.... . .. $500 
850508, 7MM Ca~bration Kij ... ... .•.......•.. $1750 
85051A, 7MM VerifiCation Kij ............ ....... $650 
850518, 7MM Verification Kij .. .......... ...... $1500 
8505A, Netwolk Analyzer ..................... $2500 
85588, Spectrum Analyzer, 100KHz·1500MHz, 

w/182T .................... . ....... .. .. . $2200 
8559A, Spectrum Analyzer, .01-21GHz, 

w/853A Display ................ . . . .. ... .. . $5500 
8569A, Spectrum Analyzer, .01·22GHz ..... .. ... $6500 
85698, Spectrum Analyzer, .01·22GHz .......... $7500 
8640B, Signal Generator, Opt. 002, .5·1024MHz ... $2100 
86408, Signal Generator, Opt. 1, 2 ........... . . $2200 
8660C/100, Synth. Signal Generator .... .. ... . .. $1350 
86601A, RF Plug-in, .01MHz·110MHz .... . .•. . ... $350 
866028, RF Plug~n. 1·1300MHz ... . ............ $650 
86603A, RF Plug-in, 1·2600MHz .. . . ... . ....... $1500 
8660C Opt. 100, Signal Generator, H300MHz 

w/86602B RF Plug-in & 86632A Mod. Plug--in ... $3000 
8672A-K22, Frequency Extension Unit 

for HP 8672A . . . .. . . . .. .. . .. .. . . .. .. . .... $3500 
8745A, S·Parameter Test Set . . . . . . . . . . . . . .... $850 
87 48A, S·Parameler Test Set w/Opt. 026 . . . . . .. $2500 
8756A, Netwolk Analyzer . . . . . . . . . . . . . . . . . .. $2500 
8901 B, Modulation Analyzer . . . . . . . . . . . . . . . ... $6500 
89038, Audio Analyzer .................•..... $4350 

TEKTRONIX 
11 A52, Two Channel SOOMHz 

Oscilloscope Amplifier . . . . . . . . . . . . . • . . • . .. . $1200 
15028, TOR Cable Tester ... . ... . ........... $3000 
2236, 1 OOMHz Oscilloscope 

w/Counter/Timer/DMM ........... .. ... .. ... $1550 
2337, 100MHz Oscilloscope w/DMM .. .. ........ $1650 
2440M, 300MHz Digitizing Oscilloscope .. $6000 
4658, 100MHz Oscilloscope w/DM44 . . ... .. ..... $600 
466, 1 OOMHz Storage Oscilloscope w/DM44 ....... $800 

475, 200MHz Oscilloscope ....... .. ... . ........ $650 
475A, 250MHz Osc~loscope . ............ ... .. . $800 
485, Oscilloscope, 350MHz ........... . .. . ..... $900 
494AP, Programmable Spectrum Analyzer, 

10KHz-21GHz ...•.. . . . ............. ... . $18,500 
496, Spectrum Analyzer, 1 KHz·18GHz ...••.. .• . $5000 
577/01, Curve Tracer w/Storage ........••. .. •. $1850 
577/02, Curve Tracer w/177 Fixture ............ $1700 
7104, 1GHz Mainframe W/{2) 7A29, 7810,7815 ... $3000 
7A42, Four Channel Amplifier Plug-in ............ $650 
7020, Programmable Digitizer ........... ... .. . . $400 
7L12, Spectrum Analyzer, 100KHz·1.8GHz .. ..... $1500 
7L 14, Spectrum Analyzer, 1 KHz·2.5GHz ........• $3000 
7L 18, Spectrum Analyzer Plug--in, 1.5-18GHz 

Capable of 600Hz wijh Mixers ............... $2500 
AM503, Current Probe Amplifier .......•..•...... $400 
DC5009, Counter Pfug~n .. .......... .. .... . ... $575 
FG507, 2MHz Function Generator ... .....•...... $975 
OF150, Fiber Optic Cable Tester ........ .. ..... $1750 
PS503A, Tracking Power Supply Plug-in .......... $175 
R2246, 4 Channel Oscilloscope, 150MHz . . ...... $1650 
RTD710, Digitizer . ... ....................... $2500 
TM5003, Three Slot Power Mainframe ....•....... $450 
TM5006, Six Slot Power Mainframe ..•.. . ........ $550 
TR503, Tracking Generator for 492/4/516 •....•.... $850 

MISCELLANEOUS 
Boonton 102F, AM/FM Signal Generator, 

DC·1 040MHz ............................. $1850 
EIP 548A, Microwave Frequency Counter ........ $3200 
Fluke 332D, Voltage Standard .......... . ....... $650 
Fluke 335D, DC Voltage Standard .............. $1000 
Fluke 5100B/03/05, Munifunction Calibrator ....... $5000 
Fluke 5100B/05, MuHifunction Calibrator ......... $4500 
Fluke 5101 B/03, Calibrator ......... . . ... ...... $5000 
Fluke 5200A, AC Voltage Calibrator .. . .......... $2000 
Fluke 5200AI5215A, AC VoHage Calibrator 

w/Power Amp . .... .. . .................... $3850 
Fluke 54408, Precision DC Voltage Calibrator •.... $5000 
Fluke 5450A, Resistance Calibrator {New) ....... $2000 
Fluke 6060B, Synthesized Signal Generator 

.01 ·1050MHz ........ . .... . ............... $4000 
Fluke 61608, Synthesizer, Opt. 09 .. .... ........ $1000 
Fluke 7220, Frequency Counter, 10Hz·1300MHz ... $350 
Fluke 845AB, Null Detector .................... $600 
Fluke 8502A, Digital Multimeter ................. $300 
Fluke 8505A, 6.5 Digit Digital Multimeter .......... $400 
Fluke 8520A, Digital Multimeter ................. $700 
Fluke R8840, Rackmount Digital Multimeter 

w/059 Option .. .. .. .. .. . .. ................ $750 
Hughes, Amplifier 18·26.5GHz, 1 Watt ....... . .. $2500 
Keithley 195A, System DMM w/T emp. . . . . . . . . . . . $700 
Kikusui PAB18-3, DC Power Supply, 18V/3A ...... $100 
Kikusui PAB32·2, DC Power Supply, 32V/2A .. . .. . $150 
Kikusui PABB-5, DC Power Supply, 8V/5A ......... $75 
Krohn·Hije 31 OOR, Tunable FiHer . ............... $150 
Krohn·Hite 3103/R3103, Tunable Filter/ 

Rack Version ................... . ..... $2751$225 
Krohn-Hite 3202/R3202, Tunable FiHer/ 

Rack Version .. . ...................... $5001$350 
Krohn-Hije 3342, Tunable Filler ............ . . . . $1000 
Phillips 5191, Prog. Synthesizer/Function Gen. 

0.1 MHz·2.147MHz . . ....................... $1750 
Phillips PM5715111 , 50MHz Pulse 

Generator (New) ... . ...................... $1300 
Phillips 6652C, Prog. High Res. Counter/Timer, 

8 Digit, 120MHz ........................... $1300 
Pwr. Designs 40500, DC Power Supply, 

(}-40V/0.5A .. .. .. .. .. .. .. .. .. .. .. . .. ..... $400 
Sorensen DCS33-33, DC Power Supply. 

33V/33A, 2" Tall . . .. . .. .. . . .. . . . .......... $700 
TTC T·BERD 209, T Carrier Analyzer ........... $2000 
Wan. & Golt DA30, Protocol Analyzer ... . ....... $5000 
Wavetek 166, Pulse Function Generator ...... . .. $1000 
Wavetek 178, Automatic Synthesizer ............ $1850 
Wavetek 186, Phase Lock Generator, 5MHz ....... $400 
Wavelet< 2002, Signal Generator, 1-2500MHz ..... $1500 
Wavelet< 2002A, Signal Generator, 1·2500MHz ... $1300 
Wavetek 3000, Signal Generator, 1·520MHz ....... $900 
Wavetek 300Q..200, Signal Generator ............. $900 
Wavetek 3001, Signal Generator 1·520MHz ...... $1000 
Wavetek 801, Pulse Generator, 5Hz·50MHz ....... $800 
Wavelet< 802, Pulse Generator, 

5Hz-50MHz w/Delay . . .. $600 
Wavelet< 8003, Precision Scalar Analyzer . . . . $5500 
Wavetek 8541, Power Meter, 

10MHz-40GHz (New) ... . ......... . ...•.... $1750 
Wavelet< 859, 50MHz Programmable 

Pulse Generator .. . .... .. .................. $850 
Wavelet< 907A, Signal Generator, 7·12.4GHz ...... $850 
Wayne/Kerr 3220, 20A Bias Unit ............... $2000 
Wiltron 560A, Scalar Netwol1< Analyzer .......... $1000 
Valhalla 2701C/TL·3, Programmable Direct 

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

OUR NEW INTERNET ADDRESS IS: 
http://www.rssurplus.com 

R & S Surplus ' v$£:1 
1050 E. CYPRESS STREET, COVINA, CA 91724 · · 

(626) 967-0846 • FAX (626) 967-1999 
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MIDWEST ELECTRONICS 
124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

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

WE'RE BACK! OUR WAREHOUSE IS FULL OF NEW AND 
USED COMPUTER EQUIPMENT •••.. 

COMPUTERS 
486DX-4/1 00, 500MB HOD, 8MB RAM, CD-ROM, SOUND 

CARD, SPEAKERS, KEYBOARD, MOUSE - NEW $499 
PACKARD BELL PENTIUM 60, 500MB HOD, 8MB RAM, 
CD-ROM, SOUND CARD, KEYBOARD, MOUSE - $499 

MONITORS 
VGA MONITORS FROM $89 SVGA MONITORS FROM $129 

MOTHERBOARDS 
PENTIUM MB, DUAL IDE, 

4 ISA & 4 PCI, 4-72 PIN SIMM SOCKETS - $65 
486/4 MYLEX MB WITH 256K CACHE, DUAL IDE, 

41SA & 3 PCI, 4-72 PIN SIMM SOCKETS- $59 

CPUs 
486DX4/100- $39 

MEMORY 
4MB 72 PIN - $25 8MB 72 PIN - $49 
16MB 72 PIN- $99 1MB 30 PIN- $7 

VIDEO 
1MB VLB OR PCI VIDEO CARD - $35 

MULTIMEDIA 
8X CD-ROM - $89 2X KIT WITH SOUND CARD & SPKRS - $69 

MUCH, MUCH MORE! WINDOWS 95 UPGR. $69 
ACER KEYBOARDS $15 SERIAL MOUSE $10 PS-2 MOUSE $15 

24 PIN DOT-MATRIX PRINTERS $59 INK-JET FROM $49 

CALL US OR CHECK OUR WEB PAGE FOR GREAT 
DEALS ON NEW AND USED PARTS & ACCESSORIES 

Write In 159 on Reader Service Card. 

When Visitinq Disney World And Sea World. · .. 
Come To lhe World Of Electronic Surplus! 

S~A!£f!!!fT ~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairba.nks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* NI·CAD BATTERIES 

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

FAX 407/647·4831 

PH 407/628·5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30-&:oo 

Saturday ·8:30·5:00 



COMPUTER EQUIPMENT WANTED 

WANTED: EPSON FX-100 printer, working 
or not. 1-800-804-8655. 

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

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

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

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture. Floyd, VA 24091-0341 (540-231-
6478/540-763-2321 ). 

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

WANTED: COMPUTERS, parts & software. 
Quantity lots of laptops, lasers, drives, moni­
tors, copiers, etc. Used/unused. 914-738-
6830. 

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

TEST EQUIPMENT 

QUALITY TEST EQUIPMENT: HP 54501 A 
4-channel 1 OOMHz digitizing oscilloscope 
$1 ,250. HP 3488A switch/control unit $885. 
HP 59306A relay actuator (6-SPDT, HP-IB 
and lighted pushbutton) $235. HP 59307A 
dual VHF switch (2-SP4T, HP-IB and lighted 
pushbutton) $195. HP 59401A HP-IB bus 
analyzer $295. Stanford Research SR 510 
lock-in amplifier $1,750. HP 4274A LCR 
meter (5-1/2 digit, 100Hz-100KHz) $4,200. 
HP 3314A function generator .001Hz-20MHz, 
lin/log sweep, etc. $2,800. HP 8015A 50MHz 
pulse generator $375. HP 8016A ECLITTL 
word generator $295. HP 8161 A/020 
100MHz programmable precision dual chan­
nel pulse generator $3,300. HP 8175A/002, 
005 50MHz digital/analog signal generator: 
TTL/CMOS pods, dual arbitrary waveform 
channels $3,300. HP 5334A 100MHz auto 
rise/fall time, etc. counter $850. HP 5345A 
500MHz counter with HP-IB $725. HP 5370A 
100MHz time interval counter (oven time 
base) $1,600. HP 3580A 5Hz-50KHz, 1Hz 
RBW, adaptive sweep, tracking generator: 
$790 (mech), $1,250 (LED). Fluke 5408 
transfer standard $800. Tek 390AD digitizer 
$495. Tek 520A NTSC vectorscope $1,150. 
HP 75808 drafting plotter (sizes A-D) $1,350. 
HP 7595A DraftMaster I (sizes A-E) $1,875. 
HP 7475A $220. HP 7550A $350. HP 7090A 
measuring plotter $1,900. Excellent condition! 
All with warranty. Pepper Systems, 214-353-
0257 (FAX 214-902-9511). 

PORTABLE , 5, 1, .1MHz 
frequency standard. Less than 2x10"'"/day. 
FE-1000Q $500. Systron-Donner 6245A 
1BGHz microwave counter. Calibrated 
$1 ,500. Wavetek 3000-200 $850. HP B601 A 
sweeper $400. Gary N6ZD. 408-385-0301. 
VISA & MASTERCARD. HTTP://WWW. 
TECH-SERVICES.COM for photos & 13 
page "lisf' plus information. 

I 

SinCe 1969 

Prototype to Production 
QUick • Quality • Service • Price 
•Single Sided 
•Double Sided 
•Multi-Layer 

•Surface Mount 
• Punch Press 
Capability 

•LPI 

QUICK TURN AROUND 
COMPLETE IN-HOUSE CAPABIU1Y 

CIRCUIT ETCHING TECHNICS 
700 Lee Street 
Elk Grove Village 
Illinois 60007 

Since 1969 
Phone: 847-228-1722 

Fax: 847-228-1816 
Modem: 84 7-228-6549 

Toll Free: 888-657-3827 

Please call Jim, Barb, or Babu for 
more information and/or quote. 

Write in 105 on Reader Service Card. 

Got A Battery Problem? 
Get the Ultimate Battery Monitor 

E-MeteiM 
Perfect for ... 

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

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

"Batteries don't die, they're murdered" 
Proven in thousands of marine, military, RV, and industrial 
applications, the E-Meter gives you the battery informa­
tion you need to build and run reliable DC systems. A 
multi-color bar graph shows battery status at a glance. 
Big LED's display volts, amps, amp-hours, time or per­
cent of capacity remaining, and kilowatt-hours. Tracks 
historical information including battery charge efficiency, 
number of discharge cycles, deepest and average depth 
of discharge. Optional RS232, temperature sensor, and 
low battery/genrun contact. Models up to 500V @1000A. 
12-24V@ .s. 500 A units are priced under $250 w/ sensor! 

Call ext. 12 with any application or OEM questions/ 

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

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

Writa in 183 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

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

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

7 " -, 
If( ~ 
''" 

'/ -Weller WC:C:IOO. Electronically 
controlled station, temperature 
adjustable from 350"F-85o•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil .•. $97.90 

- Superior 
magnifica«on, Optical Glass 
Prismatic lenses (not plastic) . 
Select any one of (6) magnifica­
tions •.. $23.50 

GokiStar- 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: :t3%, stable, low-drift design, B divisions of dis­
played dynamic range and accurate, distortion-free wave­
fonn mA<~sun'!mAnts . _ . $380.00 

Electro Tool1 Inc. 
9103 Gillman, Uvonia, MI4B150 

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

FAX: (313) 422-3432 
"Tools American Made." 

Write in 144 on Reader Service Card. 

II 

MANUALS FOR SALE: Various TEST 
EQUIPMENT MANUFACTURERS. Call 
Susan at 732-280-0007. 

TEK SCOPES: 454A, $300; 465M, $350; 
465, $400; 466, $450; 475, $550; 475A, 
$650; 2235, $650; 2213, $300; 7633, $200; 
7623,$200;7B44, $300; 7904, $300; 7B34, 
$300; 453, $125; 7704A, $150; SC504,$350 
SC502,$250; Numerious plug-ins for 7000 
series scopes, call for pricing. 30 day warran­
ty on all items. Coppes Electronics, phone or 
fax 520-432-1229 or E-Mail: copp@primenet. 
com All major credit cards accepted. 

POWER SUPPLY SORENSEN OCR 20-
25B2 0-20V, 0-25A, current price $1,625. 
OUR PRICE $495. 90 day guarantee. Call1-
800-435-1516. 

WANTEDI TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-B00-432-
3424. 

DO YOU have a TEK 7015? Get the special 
RF input cables SMB to BNC female 2 for 
$24.95 ppd. Four Designs 360-BB7-1555. 

WANTEDI TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-B00-432-
3424. 

OPTICAL IMPULSE GENERATOR, TEK 
OIG-502. New unused complete documenta­
tion and accessories, 1996 cat. price $9,500, 
our price with warranty $1,750. 2 available. 
Sl-501 0 programmable scanner as new 
$500. Psitech Plus, 707-745-4B04, Fax 707-
747-5277. 

OSCILLOSCOPES FOR SALE. Tek 465 
100MHz dual trace delayed sweep $545. Tek 
475 200MHz dual trace delayed sweep $695. 
Oscilloscopes come calibrated with certs, a 
manual, pouch and 2 ea. X10 probes. 90 day 
guarantee. Caii1-B00-435-1516. 

LATE MODEL Hewlett Packard 3964A, 1/4 
in. instrumentation tape recorder with HPIB, 
opt. 01, 02, 03, 07, 26, 41, 142 as new $300 
or offers. Psitech Plus 707-745-4B04, Fax 
707-747-5277. 
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Tw~ previous appli- t 
Table 1. Characteristics of LM34/35 Sensors 

h ed how o 
cations s ow "th a lowly 

P
erature Wl _ If nothing else, you can use 

Part 
LM34A 
LM34 
LM34CA 

measure tem 
1 

thermometer-on these guys to double-check or 
thermistor and a C ever l touted the calibrate other thermometers. 

l both cases, · l LM34 and LM35, . .1(: temperature LM34C 
a-chip. _n alternatives to tra~it~ona made .by National LM34D 
applications as . n analog-to-d1g1tal Semi~onductor 'ar~ simple thre~ 

techniques usmg ad discrete t~qninal devices $nnect 'on:e p~ 
converter an a +ao vol ·"canG>t~~~ , t~ 

mperature sensor. . ;rhe, volt; ·····.· t ··the·· outf?~~ 
te will be pro{>brtiona:l to the 

Sometimes tfaditional ways a~e·i·be{!,t•i> 
. however. For in ce, neither the thetmistpr 
· ttick featured the Stamp/Countel-f~it' 
application notes i(no. 7}, nor the DS1620 
thermometer chip (Stamp Applications no. 2) 
is suitable for remote use. In both cases, the 
sensors should ··· rvost, a foot from tHe 
tontroller. ·· 

Figure 1. Temp sensor and ADC. 

!+5to +20V 

I
~ Top View, -

LM34 (°F) or 
LM35 (•C) 
temperature 
sensor 

see figure 2 

+5V 

Full-scale voltage, 
1.28 or 2.55 volts 
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Stamp Pin 

0 

2 

to the tune . of 0.01 volf 
{ 10 ffi;illivolts) per • degree. For 
example, ll the temperature iS 68• 1 the 
will be 0.68V. In the C:ase of the LM34, the 
output corresponds !9 pegrees Fahrenheit; the 
LM35, degrees .Cel ' .... . , 

esecause ofthe 
~nd 

t.m>.ne,aattv,e···· supply vo . . .. 
components, in o to measure su.bzJ!lrq 
temperatures. The National Semiconducto\1 
spec sheets (Sources) provide suitable 
circuits. We're going to stick to the basks; yqu 
can add bells and whistles later as necessary." 

National makes several variants of the · 
LM34 and 35, allowing you to play off the" 
accuracy you want against the price you're ' 
willing to p~y. Table J, lists your options. '' 

Measuring the,... ¥;oltage., output }by 
temperature sensor requires an analog-to­
digital converter (AD<:). We've covered a 
couple of · ·those .in ' the past, including 
interfacing the 12-:f>it LTC1298 and u&i.rig 
cheap comparators .,totcreate your own eight., 
bit ADC (Stamp Applications nos. 4 and 2~! 
~spectively). But for '' 

.. ,. rpeasurement, it rna~ 
••· ~l;le .mpdest ADC:083l, in 

··••·· ~pplication notes (nq. z <irj each 
·· ··· The ADC0831 is a particularly 
partner for temperatqre sensors because 
can set both ends of its input-voltage range 
match the characteristics of the sensor. . 

The ADC's Vin- pin sets the input voltagt'!t 
that will produce an .. output of 0 ADG unitsft 
The Vref pin sets the ><:P!~age corresponding to 
255 ADC units. So~ if: you want 1. unit of 
ADC's range to corr~pp,Qd to 1 "F, tie Yin~ 
ground and Vref lo · 2.55V. Since .. ,,,.,.·." ... '"" '''''' 
temperature sensor outputs p.OlV (10 
per degree, an ADt reading of, Si:l.Y, 
corresponds to a temperature of 78" (F or C, 
depending on whether the sensor is an LM34 

Range Accuracy Output 
-50 to +3oo·F ±2.o·F 

rn -50 to +3oo·F ±3.o·F 
-40 to +230·F ±2.o·F 
-40 to +230•F ±3.o·F 

.· 

+32 to +212.F ±4.o·F 

-55 to +15o·c ±Lo·c 
-55 to +15o·c ±1.5"C 
-40 to +llo·c ±Lo·c 
-40 to +llo·c ±1.5·c 

Figure 2. Voltage reference options. 
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tOk 
multitum ~-~ 

pot 



Figure 3. Remote Temperature Sensor. 
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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 
Internet http:/ fwww.parallaxinc.com 

Jameco carries National Semiconductor parts and 
databooks. 

Jameco Electronic Components 
1355 Shoreway Road, Belmont, CA 94002-41 00 

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

Remote temperature sen~or 

Figure 3 introduces another temperature 
sensor - the LM 134/234/334 series. Instead 
of a variable voltage output, this sensor 
passes a small current that varies with 
temperature. With the component values 
shown, that current is one microamp (~-JA) per 
degree Kelvin. (Kelvin is an absolute scale; its 
0 is absolute zero, the lowest possible 
temperature. To convert · K to ·c, just subtract 
273.1.) 

That's higher than the +5V supply, 
so it's not allowed. Instead, we can 
place Vref at 4.00V and divide the 
ADC result by 2 to get ·c. 

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

For measurement purposes, we pass this 
tiny current through a 1 OK resistor. By Ohm's 
Law, the voltage across the resistor is current 
times resistance = lxl0-6 x 10x103 = 
lOxl0-3 = lOmV per degree, same as our 
other sensors. The only difference is the 
Kelvin scale. If we want the temperature range 
to start at 0, we have to set the 0 point (Vin-) 
at 2.73V, since 273•K = O"C. 

To maintain the one-to-one relationship 
between ·c and ADC units, we'd have to place 
Vref 2.55 volts higher, at 2.73 + 2.55 = 5.28V. 

Now, the big question: Why 
bother? Why not just put one of the 
voltage-mode temperature sensors 
at the end of a long piece of wire? 
The reason is noise. A current-

Internet archive (catalog, user manuals, samples) located 
at ftp.nutsvolts.com in directory fpubfnutsvoltsfscott 

E-Mail 72037 .2612@compuserve.com 

mode sensor is far less susceptible to 
noise pick-up over long wire runs than a 
voltage-mode sensor. Those of you who have 
worked in industrial settings have probably 
heard of current-loop sensors and control 
systems - these are used in electrically noisy 
factory environments where other signaling 
methods wouldn't work reliably. 

So, how long a wire run will our current­
mode sensor support? National's excellent 
data book sidesteps this question, and so will 
I. I have seen this kind of arrangement in use 
with 1 OO't wire runs with apparently 
satisfactory results. 

You•ve seen the movie, 
now read the book. 

The book I'm referring to is the National 
Semiconductor Data Acquisition Linear 
Devices Databook. If you're connected with a 
National distributor, you should be able to get 
this book free for the asking. If not, you can 
purchase a copy from Jameco (PN 41208) or 
download individual data sheets from 
www.national.com 

For those of us who make only occasional 
forays into analog elec-tronics, data books like 
National's are a treasure. Browsing the 
application notes is an education in itself. NV 

'Program: LCDTEMP.BAS (Measure and display the temperature) pins = $7b ' Pins high, except LCD and CLK. 
' This program uses an ADC0831 to measure the output voltage from 
' an LM34 or LM35 temperature sensor. With Vref adjusted to 2.55V, 
' the value returned by the ADC is the temperature in degrees -
' no unit conversion required. The program continuously displays 
'the temperature on a serial LCD module connected to pin 7. The 
'prototype was constructed with a BS1 / LCD kit from Scott Edwards 
' Electronics. The kit integrates a BS1 computer, serial LCD driver. 
' and 2x16 supertwist LCD module into a single, compact package. 
' The product manual, catalog, and other items of interest are 
'available from ftp:j / ftp.nutsvolts.comj pubj nutsvoltsj scott. 
' View the file index.txt for a list of available files. 

SYMBOL cs 0 ' ADC chip-select (activates ADC0831 ). 
SYMBOL AD pin1 ' Data output of ADC. 
SYMBOL CLK 2 · Clock input to ADC. 
SYMBOL S_out 7 ' Serial output to LCD. 
SYMBOL data bO ' Eight-bit ADC result. 
SYMBOL clocks b2 ' Counter for ADC clock cycles. 
SYMBOL I $FE ' LCD instruction-prefix. 
SYMBOL LCD cis 1 ' LCD clear-screen instruction. 
SYMBOL dg 223 ' LCD code for degree symbol. 
SYMBOL pas 198 ' LCD position for temp reading. 

' Set-up: The program starts by setting the initial states of the 
· pins and making all but the ADC data line outputs. It then 
' clears the LCD and prints a label on the top line. Note that 
' the label assumes that an LM34 [Fahrenheit) sensor is used; 
' if you're using an LM35, change the F to C. 
setup: 

dirs = $FD ' S_out, CLK, CS outputs; AD input. 
serout S_out.N2400,[1,LCDcls] 'Clear the LCD screen. 
serout S_out,N2400,(" Temperature ",dg,"F") ' Print fixed label. 

' Main: This is where the program spends most of its time. It takes 
' a reading via the subroutine 'convert.' prints the result to the 
' middle of the LCD's second line, pauses a half second, then 
' repeats. 
main: 

gosub convert 
pause 1000 

' Get the data. 

serout S_out.N2400,(1.pos,#b0," ") 
pause 500 

' Wait a second for LCD startup. 
' Write it to the LCD. 
'Wait 1/2 second. 
' Loop continuously. goto main 

'Convert: This subroutine gets eight-bit analog readings from the ADC0831. 
' With Vin- connected to ground and Vref to 2.55V, the 1 OmV I degree 
' output of the LM34/ 35 directly translates to degrees. 
convert: 

lowes 
pulsout CLK, 1 
let data= 0 
for clocks = 1 to 8 

let data = data * 2 
pulsout CLK, 1 
let data = data + AD 

next 
high cs 

return 

' Select ADC. 
' 1 0 uS clock pulse. 
' Clear data. 
· Eight data bits. 
' Perform shift left. 
' 1 0 uS clock pulse. 
' Put bit in LSB of data. 
' Do it again. 
' Deselect ADC. 
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Flat Panel Display Solutions Miniature Transmitters and Receivers 
Small, Attractive, Hl~h End Quality, 2 Channel Transmitter VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 
59,049 Settable Codes, 150'-300' Range, 1-l/4"x2"x7/16", Assembled 

Earth has a broad line of VGA Flat Panel Display Solutions including ISA, P.C.I., 
NTSC, RS-232 & PC-1 04 Controllers. Monochrome & Color displays are 
available starting under $1 00. Sizes from 6.3" to 14" are available. LCD 
monitors are available with and without Touch Screens. Our global sourcing of 
new and surplus displays assure you the best value in LCD monitors for 
industriaL embedded systems, kiosk and point of sale applications. 

Qty 1 5 10 
150' Transmitter 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
l-l/4''x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

LCD CONTROLLERS LCD DISPLAYS 
RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, TransmJtter and Receiver Set 
Set Code, 60' Range, 1-7/8"x2-3/8"x7/16" (T), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter and Receiver 24.95 19.95 14.95 

S 4 shipping for nrst Item+ S 1 for ... h additional item. Ca. residents add 1.25., tax 
y1s. MesJcrgrd Monsv Orstcg Pcnonal psstn nod Cub C.O.D.s 

Visitect Inc. l510) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, CA. 94S39 

Write In 184 on Reader Service Card. 

I TEST EQUIPMENT cont. HP 8656A SYNTHESIZED SIGNAL GENER­
ATOR. 100KHz to 990MHz, 100Hz resolu­
tion, + 13 to -127 dBm. AM, FM, AM/FM mod­
ulation, HP-IB, large LED readout. These 
units have been upgraded with the newer 
(8656B) attenuator assemblies. Fully tested, 
with manual. $2,700. Brian Kent, Kentronix, 
PO Box 2444, Farmingdale, NJ 07727. 908-
681-3229, or Fax 908-681-3312. E-Mail: 
brian@ kentronix.com 

Get our current catalog on the web at hnp://www.flat-panel.com 

TEK SUMMER SALE: 7904 FRAME $300, 
less with plugs, call; 7A13 $135; 7A16A $50; 
7A16P $75; 7A18 $50; 7A22 $100; 7A24 
$125; 7A26 $53; 7B10 $175; 7B50, $65; 
7B53A $85; 7B85 $75; 7B92A $125. 7012 
$100; 7013 $100; 7015 $250; 7M13 $100; 
AM-503 $200; DC-503 $125; OC-505 $175; 
DC-509 $375; DD-501 $125; FG-502 $350; 
OIG-502, new unused $1,750; PG-501 $125; 
PG-502 $250; PG-508 with manual $350. 
SG-502 $200; Sl-5010 $500;S-3 $100; S-3A 
w/manual $125; SC-502 15MHz dual trace 
scope $250; SC-503 10MHz storage $350. 
4658 w/DM44 $400; 466 $500; TEK 221 
handheld 3.5 pound scope $500. All 30 day 
warranty. Other, call Psitech Plus 707-745-
4804. Request bi-monthly fax listings fax 707-
747-5277, E-Mail: apeas@ix.netcom.com 

TEKTRONIX EQUIPMENT: 529R waveform 
monitor, $200; 603A storage XV monitor 
$250; 7623A 100MHz 3 slot storage frame, 
$400; 7633R 100MHz multimode storage 
frame, $400; 7704A 250MHz four slot frame, 
$300; 7A11 250MHz FET probe, $250; 7A12, 
$100; 7A13 diff. comparator, $300; 7A14, 
$125;7A18,$100;7A18A,$125; 7A22,$250; 
7A24, $200; 7A26, $150; 7B53A, $150; 
7B70, $150; 7B80, $150; 7B85, $200 7B92A, 
$200; 7001, DF1, $300; TM504, $150; 
TM506, $200; DC503, $200; FG503, $300; 
FG504, $800; P6302, $500; R468 , $500; 
R7704, $300; 146 NTSC signal gen., $400; 
7603 100MHz 3 slot frame $250; P6046, diff. 
FET probe, $400; P6202, 500MHz FET 
probe, $200; 7834 400MHz storage frame, 
$500; 7904 500MHz 4 slot frame, $500; 184 
time mark gen., $200; 191 constant amp sig. 
gen., $200; 575 curve tracer, $400; 305 
scope , $350; 335 35MHz scope, $400 ; 
P6015 HV probe, $200. A-Comm Electronics 
303-290-8012. 

EARTH 
Computer Technologies 

P.O. Box 7089 - Laguna Niguel, CA 92607 
Ph: (714) 448-9368- Fax: (714) 448-931 6 

Email: oemsales@flat-panel.com 

MISC. EQUIPMENT SALE! Fluke 335A DC 
voltage standard $275; General Radio 1556-
B impact noise analyzer $75; Fluke 
3010AIAF $325; HP 5423A structural dynam­
ic analyzer $400; HP 3702B/3705A IF/BB 
rec. w/diff. phase det. $650; HP 3551A rack­
mount transmission test set $175; Tau Tau 
$5,200 digital transmission test set $1 00; HP 
8501 A/8505A network analyzer $1 ,500. AST 
GLOBAL MARKETING: voice : 1-888-216-
7159; Fax: 814-337-7920; E-Mail: astmrktg 
@ wrench.toolcity .net Write In 27 on Reader Service Card. 
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CUSfOMIZED, -'f~21S/I'~, and IIIIIDJellliiiDJI 
PROTOTYPES 

opAmps ~~~ffif~ 
proto-~" • ..:.' 

seria l bus -TJIIii cpu 

1-Hr Protoboard System™- bare pcb $22/28. 
• Specially laid-out areas for cpu, +5v, ±1 ~. and ±5v pwr, RS232, 

50-pin serial bus, bare proto, and 4 universal-design opAmp ckts. 
• Unique design eliminates 90% of manual point-to-point wiring 

- simply solder in components, and add a few strategic jumpers. 
cr Custom svstems in 1-2* hr. not 1-2 tlays. Re-design in minutes! 
• 3"x3" to 3"x5.4" boards- fit std ABS box. 9-18v ac/dc input. 
• Compatible with ALL microcontroller chips up to 28-pin DIP, eg, 

PIC16C5x/6x/7x/8x, 89C2051 , 68HC705J1, COP, Q!!!§ BS1 & BS2. 

1-Min Monitor Chip™- $24/28. Plug-iJ-inandGO! 
• Verify new PIC prototype and existing hw w/o writing a line of code. 

Preprogrammed 18/28-pin PIC chips plug in for instant, interactive 
TESTING of hw. Use also as a standalone/networked controller. 

• Read/write ports/registers, AID conv, generate/measureNIEW pulse 
trains, pwm, IIC/SPI, macro and decision capabilities. 1-16Mhz xtal. 

• Totally interactive RS2321nterface. NO PROGRAMMING required. 
cr "Quick" mode for simultaneous viewing of all ports/registers/analog. 
cr "Logic Analyzer" mode for simultaneous viewing of multiple digital 

signals versus time - sampling to 1OOkhz. 
cr "Oscilloscope" mode for viewing analog signals - sampling to 40khz. 
• Compat: PIC1 6C54/58/61 /62x/71/84 (18p), 16C62/63/72173 (2Bp). 

.A.A.AA.A ORICOM TECHNOLOGIES ....... 
P.O. Box 68, Boulder, CO 80306 1-303-444-9776 

details: www.sni.net/-oricom e-mail: oricom!a2sni:net 

HUGE TEST EQUIPMENT SALE! 
PRICES REDUCED UP TO 60% OFF. 
LIMITED TIME OFFER. VIEW COM­
PLETE LIST AT OUR WEB SITE a­
mall.com or CONTACT: AST GLOBAL 
MARKETING, voice: 1-888-216-7159; 
Fax: 814-337-7920; E-Mail: astmrktg 
@wrench.toolcity.net 

LOWEST PRICES! Check out Metric 's 
"Bargain Basement" at http://www.metric 
sales.com Most items under $1251 

LOGIC ANALYZER, 32 channels. 10 
nanosecond clock. Timing, data, status. 
Gould-Biomation K100-0 $500. Systron­
Donner 6245A 18GHz microwave counter. 
Calibrated $1 ,500. FE-1 0000 portable 5. 1, 
.1 MHz frequency standard . <2x1 0·10/day 
$500. Wavetek 3000-200 $850. Gould 32 
channel K100-D logic analyzer $500. HP 
8601A sweeper $400. Gary N6ZO. 408-385-
0301. VISA & MASTERCARD. HTTP: 
1/WWW.TECH-SERVICES.COM for photos & 
13 page "list" plus information. 

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



TEST EQUIPMENT MANUALS FOR SALE. 
Call Susan 732-280-0007. 

RF EQUIPMENT: HP 862908, 8620C sweep 
oscillator (2-18 GHz) $2,100. HP 87618 
coaxial switch (18GHz, SMA) $80. HP 
333000 (70dB), 333040 (11dB), 333050 
(11 OdB) latching 2W, 18GHz, SMA step 
attenuators $165, 195, 235. HP 5342A/001 
counter (18GHz, oven option) $1 ,950. HP 
11869A adapter for 83508 $350. HP 436A, 
8481A power meter, sensor $1,650. HP 
8555A, 85528, 141T (.01-18 GHz spectrum 
analyzer) $1 ,600. Tek P6201 900MHz active 
probe $325. Excellent condition, with warran­
ty. Pepper Systems, 214-353-0257. 

TEKTRONIX 2247A scope, 150MHz probes, 
operators manual. Excellent. $1,925. 704-
545-9115. 

THOUSANDS OF MANUALS TO CHOOSE 
FROM. Call Susan 732-280-0007 for avail­
ability . 

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

SELL: HP 33308, $500; HP 3570A phase 
gain meter, $500; Fluke 80T-150U universal 
temp probes new in box, -50 to +150C, -58 to 
+302F, $85 ea. A-COMM Electronics 303-
290-8012. E-Mail: Sales@a-comm.com 

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

TEST EQUIPMENT for sale ; web page: 
http://www.a-comm.com 

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 
fj~~§l Captured 

~J~ 
Spectrum 

Waveforms 
Pico Tech 
ADC-200 in 
Windows 

O-S cope II 
in DOS 

ATC proudly announces the addition ofPico 

Technology Ltd. products to our product line. 

Pico is based in Britain and offers a variety of 

data logging and virtual instrument modules. 

0-Scope lp (ST SOKHz) .............. $189 
800-980-9806 0 -Scope II (DT SOOKHz) ............. $349 

ADC-100 (DT 12bit 50KHz) ........ $449 
Allison Technology Corporation 

8343 Carvel, Houston, TX 77036 
ADC-200/20 (DT 10MHz) ..... CALL 
ADC-200/50 (DT 25M Hz) .... . 

Fax: 713-777-4746 Technical: 713-777-Q401 

BBS: 713-777-47S3 email: atc@arreaacomDLnet 
Loggen 1-22 oh. (8-16 bit) from $99 

Shlpplnc UPS $7.50 crnd, $11.50 (l day) http://www .atcweb.com 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Miniature Engineering Modules 

Portable, rechargable 
POWER, why settle for less? 

The Mini-Watt 
only $29. 95 

qty. 
1 

-2"x3", 5V@200mA, 
On board rapid charger, charge indicator, 
step up regulator, short circuit protection!!! 
Batteries and power cube sold seperately. 

Control DC motors 
with a serial line!!! 

The Motor Mind 
only $29.95 

qty. 
1 

-1 "x3', up to 30V/3.5A DC motors 
256 speed steps, reverse, read tach. 

Perfect for BASIC Stamps and microcontrollers 
simple 2 pin serial communication. 

SOLUTIONS CUBED 
3029 F Esplanade 
Chico, CA 95973 

Need more room for data, 
want to free up i/o lines? 

You need the RAMPack 
only $24.95 

qty. 
1 

-2"x2" BK bytes of RAM, fully addressable, 
socketed for replacement with i'iOVRAM. 

Perfect for BASIC Stamps and microcontrollers, 
simple 2 pin serial communication. 

Add real time to your 
design today!!! 

With the Pocket Watch 
only $19.95 

qty. 
1 

1' x1" keeps time to the second, with 
alarm function, accuracy is +/- 4min/year. 

Perfect for BASIC Stamps and mlcrocontrollers, 
simple 2 pin serial communication 

www.solutions-cubed.com 
phone (916) 891-8045 

fax (916) 891-1643 
Place your order by phone, fax, mail, or via our web site. We accept Visa and Mastercard. Shipping and handling are extra. COD is extra. 

Ask about our consulting services! BASIC Stamp is a registered trademark of Parallax Inc. 
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This is a READ§R;JQ ~· · . . .... l~mp. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the ~xch9nge"of ideas and provide 
assistance for solvi~g ·· Q)s of a technical nature. All questions submitted are subject to editing and will be published on a space available ba,sis if deemed suitable to 
the · publisher. All ari~. . ... ,gre. submitted by readers and NO GUARANTEES WHATSOEVER are made by the publisher. The implementation of ... any answel' printed in this 
column may require v~rying degrees of technical experience and should only be attempted by qualified individuals. Always use common sense and .. gf,lod judgement! 

QUESTIONS 
I would like to locate and obtain a 

"how-to" on the computer interface and 
control of a robot. Where is there such 
a book on that subject? 
7971 Owen D. Aiken 

Hammett, ID 

I'm trying to figure out how to use a 
pager to activate a 1 2-volt device. For 
instance, I would like to be able to call 
the pager and have it trip a relay to 
ground the ignition on my car- a poor 
man's Lojak! 

The pager is only putting out about 
1-1.5 volts and I am unable to find a 
relay that operates below three volts. 

Can anyone suggest a solution? 
7972 Dave 

Via Internet 

I recently rewired a four-sided traf­
fic signal. The lights never change at all. 
I have tried everything to get them to 
switch like they used to. I really need 
help. Timer ideas would be most helpful. 
7973 Thomas W.P. Slatin 

Stamford, NY 
E-Mail: TWPS@INAME.COM 

Is there any reason, either mathe­
matically or intuitively, why five identical 
toroid coils (approximately 600 mH 
each) connected in series from the out­
put, pin 3, of a 555 timer (running at 
470 KHz) on one end of the series to 
the ground (of the 555) on the other, 
would not all have the same AC voltage 
dropped upon them? My experiments 
have shown that the coil nearest to pin 
3 will have the highest AC voltage on it 
and the (series] coil nearest the ground 
will have the lowest AC voltage on it 
with a continuous gradient of voltages 
[high to low] along the coils in-between 
(although harmonic ringing will 
increase as ground is approached, and 
the ringing on the inductor closest to 
ground surpasses the original 555 sig­
nal on the toroid that is second closest 
to ground]. 

Also, why do four identical .01 uF 
capacitors, in series, gradient just the 
opposite way, with the highest AC volt­
age nearest the ground and the lowest 
AC voltage nearest pin 3 (when pro­
ceeded by a 1 N4148 switching diode 
in this case)? With .1 uF caps, the orig­
inal signal dies out and the harmonics 
increase very fast going towards 
ground. Why? 

It seems that in both cases, the 
555's signal is dying out and the har-
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monies are rising [on the oscilloscope] 
as ground is approached. 
7974 Greg Moran 

Riverside, CA 

I am looking for some help on a 
small project; any suggestions where I 
should go? 

The project involves a wireless 
transmitter and receiver attached to 
an alarm/ siren. When the transmitter 
and receiver are within a certain dis­
tance of each other (i.e., 1 0 t o 50 feet ], 
the circuit is "closed." When the dis­
tance is exceeded, the receiver causes 
the alarm to sound. 

Any suggestions of Web sites, 
newsgroups, people on-line, or books? 

Any help would be appreciated. 
7975 Drew 

Via Internet 

I have an application where I want 
to detect a vehicle pulling into a garage. 
I could use a infrared, microwave, or 
ultrasonic application, but I need to 
detect the vehicle from the wall or ceil­
ing within an area of 6-8" from my 
mark. Can any of these applications' 
detection patterns be defined to a 6-8" 
detection area? Is there any other 
application I might use? (Pressure 
mats will not work.) 
7976 Evans 

Plano, TX 

On a schematic diagram that 
includes a three-phase alternator, what 
do the letters R, S, and T stand for 
when shown with R on one output lead, 
S on a second output lead, and T on the 
third lead? 
7977 Kenny 

Biloxi, MS 

ANSWERS 
ANSWER TO #6977 ·JUNE 1997 

Interesting you're running 811 s at 
1800 volts. I checked the current 
Svetlana data sheets, and they show 
800V as the maximum. W ithout really 
addressing why you 're blowing tubes 
and chokes - since you didn't ask that 
- it could be oscillation, high current, or 
still bias problems. 

In any event, reducing t he voltage 
could be accomplished in a couple of 
ways. Consider also where heater 
power is derived. The same trans­
former, or a separate plate supply. 
Approaches to consider: put a hefty 
variac (variable autotransformer) on 

the primary and crank it down; add a 
buck transformer (one capable of han­
dling the primary current] to reduce 
the primary voltage. A transformer with 
a secondary of about 26 volts at what­
ever line current the amplifier draws 
should suffice; add a stack of high­
power zener diodes totalling 200V in 
series with the DC output, but before 
the filter network. High power, since 
they'll have to dissipate 200V x plate 
current. 

Rick Nelson 
Newport: News, VA 

nelson@jlab.org 

ANSWER TO #6979 ·JUNE 1997 
Here are some Hall Effect informa­

tion sources as requested: 
F.W. Bell, Orlando, FL 800-775-

2550. Call and ask for applications and 
data. 

Micro Switch, Honeywell Divis-ion, 
Freeport, IL 815-235-6600. 

Hall Effect Transducers, How to 
apply them as sensors, 1982. This is a 
very good book and goes into some 
detail. It lists for $10.00. 

NASA Tech Briefs, Lewis Research 
Center, Cleveland, OH. Another Nulling 
Hall-Effect Current-Measuring Circuit, 
LEW-15069. Magnetic Direct-Current­
Measuring Circuits, LEW-1 5070. 
These are interesting articles. I 
obtained them some time ago, but will 
be willing to copy if a SASE for 2-oz. 
mailing is sent to me. 

Optek Technology, Inc., Carrol­
lton, TX 214-323-2200. Call and ask 
for applications and data. 

Sprague, Concord, NH 603-224-
1961 . Hall Effect /C Applica-tions, CN-
207. This is a good handbook and is 
free. Don't forget to ask for sensor 
information. 

I hope this helps and good luck. You 
may contact me by E-Mail if you need 
further information. 

Derek Koonce 
San Jose, CA 

E-Mail: derekk@supert:ex.com 

ANSWER TO #6972 · JUNE 1997 
There is no convenient way to send 

general E-Mail to all Internet users. 
Even if t here were, some feel it is very 
bad manners to send unsolicited E-Mail 
to people you don't know. A better 
approach would be t o post a message 
to an Internet newsgroup. With an 
Internet connection and news reading 
software [readers are built into 
Netscape and Explorer), you send a 
"message" to a newsgroup "topic" 

ANSWER INFO 
• Include ,the ':,q~e;tion ; n~mber ..... tt:at 
appears direct~ b~l~w ~~erqu~stion you 
are respon , ;& ............ ··• · .. ,.. ... . .•.•. i , 
• Payment .....•.. 5.00 ~ill b~ paid within 
four weeks of poblicatidn'if your answer 
is printed, 
• Only one answei;, per question will be 
printed. ·.·.·.·.· 

• If you do' not want your name, 
address, or phonenumber available to 
the reader plea13e' so indicate or it will 
be assumed that you have no objection. 
• In the eventthatmore than one per­
son submits t same solution, the 
choice will a~ tpe ... dir cret;ion .of 
the publish , '' 7 

· ' .. i 
• Due to sp itations, we can not 
reprint the o~i~i9al questions with.the 
answer. The question number and the 
issue it appeared iQ are printed above 
the answer. 
• Unanswered. qu99tions from a past 
issue may sqll pe responded to. 

Au ql)e~ti6 
of the folio 
1) Circuit Qesig11. ·,: ~} fTobl~lll Solving 
2} Electroq)c Jll~ry,. 41 Other Similar Topics 

INFORMATIOI\j/I;IESTRICT10NS 
• No questionq wilt be . accepted that offer 
equipment for §?le or equipment wanted to 
buy. ,,, "'' 

.. • Selected q!Ji>t!Pri§,. . .will be printed ' one 
'time on a §P~ .·.·.····· ····.·· iJq,ble basis: '' 

• Qu,estions rgubjeettb editihg. 

~"' 
HELPFUL HJNTS 
• Be brief but include aU pertinent informa­
tion. If no one knows what you're asking, 

, you won't get any response (and we proba­
bly won't print it either). 
• Write legibly (or type}. If we can't read it. 
we'll throw it away. 
• Include your Name; Address and Phone 
Number. Only yourname will be published 
with the ' qu.es · v.;e may need ~o 
contact you;# · .· 

rather than an individual. There are 
thousands of groups addressing sci­
ence, computer, recreation, and vari­
ous other topics. Postings are distrib­
uted worldwide via the net; people gen­
erally subscribe only to topics that they 
find of specific interest. Newgroups 
may have charters and etiquette rules, 
but sharing information, asking, and 
answering questions are universally 
acceptable. Want ads are limited to 
specific "for sale" groups. Controversial 
topics are best addressed in groups 
chartered for such discussions. 



Newsgroups are a great way to 
find and share information. While 
spam, the newsgroup equivalent of junk 
mail, does exist, you can easily ignore it 
-don't read it or unsubscribe from the 
group. Unsolicited or commercial E­
Mail, however, imposes on the recipi­
ent. Since I have to pay for my Internet 
connection, I consider it an annoyance 
at best, not to mention theft of ser­
vices. If you want to broadcast informa­
tion, use the newgroups. 

Mike Byrne 
Cupertino, CA 

ANSWER TO #69713 - JUNE 1997 
Probably the best all-around piece 

of test equipment is a good DVM [ digi­
tal voltmeter). With it, you can measure 
resistance, voltage, current, etc. Since 
all of the devices mentioned are motor 
driven, testing and repairing the broken 
elements probably would involve lack of 
continuity - from bad brushes, open 
windings, failed thermal protection ele­
ments, etc. Use the ohmmeter setting 
and you're on your way. 

Rick Nelson 
Newport News, VA 

nelson@jlab.org 

ANSWER TO #59721- MAY 1997 
Making a PBC with plated through 

holes requires some extra steps com­
pared to the single-sided boards that 
many of us have made at home. 

You start, of course, with PCB 
material having a layer of copper on 
both sides. First, all the holes must be 
drilled through in the correct location. 
Since the circuitry isn't etched yet, it 
isn't possible to eyeball the hole loca­
tions as it would be with a single-sided 
board. 

For small production runs, or for 
simpler shops, this requires production 
of a third piece of artwork [in addition to 
the foil layouts for both sides). This art­
work, called a hole template, can be 
taped to the board material and drilled 
through; or. if the shop has a panto­
graph drill, the template is placed on 
the optical side of the pantograph, and 
used with a crosshair target, to guide 
the drill. 

For larger production runs, if the 
artwork was produced on a computer, 

ANSWER TO #5974 ~MAY 1997 

the software also produces a drill file. 
This file, on disk, is then read into an 
automatic drilling machine, to produce 
accurate and repeatable hole locations 
on all the boards. I've used this process 
with Protei's Easy Trax, and it's a 
breeze to watch that drilling machine 
perforate the board material - much 
easier than trying to eyeball all those 
holes yourself. 

After the holes are drilled, elec­
trodes are clamped to the copper sides 
of the board material, the board is 
immersed in plating solution, and a 
minute copper cylinder is electroplated 
inside each of the holes, connecting the 
two copper surfaces. Because this is 
an electrical process, the copper sul'­
rounding each hole must be connected 
to the electrodes; that's why the board 
must be plated before the foil patterns 
are etched. 

After the holes are plated, both 
copper surfaces are cleaned, and are 
then treated chemically with photore­
sist solution to make them light-sensi­
tive. The photographic film of the foil 
pattern is placed in contact with the 
board, and carefully aligned so the 
donut pads are centered over the pre­
drilled holes. Then the board is exposed 
to light (usually ultraviolet). After both 
sides have been exposed, the board is 
developed and rinsed, leaving a pattem 
in the photoresist that corresponds to 
the desired foil pattern. Next, the board 
is placed in a tank of etchant, which 
removes the copper from areas of the 
board that are not protected by pho­
toresist. This produces the finished foil 
patterns on both sides of the board. 

After etching, the board is rinsed, 
dried, and the copper surfaces are 
cleaned with a mild abrasive pad. Then 
(almost always), the board is plated 
with tin, which provides a surface less 
subject to corrosion than the bare cop­
per, and, thus, easier to solder to later. 

One important note is that the size 
of the drills used for the holes must be 
significantly larger than the final hole 
size desired. That's because the inside 
diameter of the holes will be reduced 
during production: first, because of the 
thickness of the copper that is plated 
into the holes; and second, by the thick­
ness of the tin that is plated onto the 

National Semiconductor makes an op-amp with video bandwidth [>6 MHz) 
that will work weU for your partlcufpr application. See Figure A for the inverting 
implementation of this device. Adju~ AS for desired gain. 

_, Kevin Goodwin 

INVERTING 
VIDEO AMP 

VIDEO IN 

I 
I 

~ R4 ? 75 

a-)_ 

Rl 

·-------------~--~----- · 

FIG. A 

Oceanside, CA 

INVfRTED 

VIDEO OUT 

I - Bdb 

NOTE: All Resistors = .25W Carbon Comp. 5% 

copper. Before specifying drill sizes to 
the shop, be sure to talk with them and 
find out what thickness of copper and 
what thickness of tin plating they will 
use when your board is made. Then 
make it clear whether you are specify­
ing the finished size you want the holes 
to be [in which case the shop will add 
the appropriate amount to the drill 
size), or whether you are specifying the 
actual size of the drill bit. 

Gold plated PCBs can be produced 
by one of two processes: electroplating 
or electroless plating. 

Electroless plating is fairly simple, 
and involves either immersing the 
board in an electroless plating solution. 
or in some instances, painting the solu­
tion onto the board. I have had boards 
made with electroless tin plating, and 
some of the results were disappointing 
- the plating was thin and looked 
splotchy. the finish was not bright, and 
it was not easily soldered. 

Electroplating normally consists of 
connecting the metal areas to be plat­
ed to a DC power supply, and immers­
ing the desired area of the board into 
an electroplating solution. A direct cu!'­
rent is passed between the PCB and 
the plating solution, and a plated layer 
gradually builds up on the board. 

In the case of plated edge connec­
tor "fingers." it is necessary that all the 
fingers be connected to the power sup­
ply. Therefore, you need to extend the 
fingers out beyond the imaginary line 
where the board material will be 
sheared to produce the board edge. 
Then the extended portion of all the fin­
gers connect to a current buss, often 
called a plating bar. The power supply is 
connected to this plating bar, with an 
alligator clip, etc.). This allows current 
to flow to all the fingers, while keeping 
the clip off the important area of the fin­
gers themselves. 

Gold can be plated directly onto a 
copper board; however, I have been 
wamed of two potential problems. First, 
over time, the gold molecules can 
migrate into the copper of the board, 
so that there is no longer a clean top 
layer of gold. Second, if the copper is 
even slightly contaminated, or if the 
process is not optimum, the gold layer 
may not adhere well, and may tend to 
flake off. The preferred process is to 
first plate nickel over the copper, and 
then to plate gold over the nickel. 

A variation of the electroplating 
process is the plating pen that was sold 
in the past. This was a small pen, simi­
lar to a felt-tipped marker, which was 
filled with an electroplating solution, 
and which had an electrical connection 
on its body. The pen was connected to 
one terminal of a DC power supply, and 
the copper foil was connected to the 
other terminal. Then by painting back 
and forth over the copper foil, a thin 
layer of electroplating was laid down. 
I've never tried these, but I remember 
seeing them advertised many years 
ago in electronics magazines. (A similar 
pen for chrome plating, for use in 

Continued on page 115 

EASY PIC'n 
MICROCONTROLLSR 

BOO I< 
How to get started using PIC16CXX 

microcontrollers 

• Programming techniques 
Program design 
Flowcharts 
Instruction set 
Addressing modes 
8~ manipulation 
Subroutmes 
Sequencing 
Lookup tables 
Interrupts 

• Writing source code using a text 
ed~or 

• Using an assembler 
• Interfacing 

Circuits 
110 conversion 

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

PIC is a trademark of Microchip Technology Inc. on USA 

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

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

Solar-Powered 
Robots! 

Why? Because Batteries SUCK*. 
Well, ok, they may not suck that bad. 
Being batteryless, BEAM robotics is about 
building your own solar-powered devices 
that torment you with their ticks, buzzes 
and whirrs whenever the sun comes up! 

•Type-t Solareqlne Kit, an ideal 
Introduction to building basic BEAMbots. 
Complete with a very detailed 20 page 
instruction booklet. K SEt • $25.00 

•Photopopper 4.2 Photovore Kit is a 
true robot, using simple smarts to find light 
and avoid obstacles. K PP42 • $60.00 

•Sunclancer Butterfly Kit Is a device 
designed to sit on a windowsill or desk and 
sway on a self-Induced electromagnetic 
breeze. K SD • $35.00 

KSD, 

\ 
We also carry BEAM essentials like solar cells, tiny pager 
motors, powerful capacitors and other hard-to-find parts 

and BEAM goods. 

179HMvHtOion W.,H.E., ~ Alo.n. ~ T3K 4.14 
Ph:/403) 811-33741 ~ Fa: (403) u.-3141 

http://www.solarbotlcs.com 
•No olfense Intended to any dnm-bead,. pink bunny 
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DETECTS: 

•Body Wires 
• FM Wireless Mics 
• AM Transmitters 

• All Phone Taps 
• All Body Wires 
• All Transmitters 
DISRUPTS: 

ALL TRANSMITTERS & BODY WIRES WITH ITS BUILT-IN 

WHITE NOISE SIGNAL BREAKER $379.95 

• FCC Approved 2.4GHz Transmitter I Receiver 
• Radio wi Built-ln Color Camera I Transmitter 
• 380 (H) TVL Resolution • Super Low 2 Lux 
• 4-Channel Receiver • 300' Transmission 
Note: Cassette Non-Functioning 

All 300 Series Color Cameras Feature: Superior Resolution - Over 3BO(H) TV Lines 
Super Low 2 Lux Sensitivity, 3.7mm Wide-Angle Lens. Built-In Backlight Compensation 

Items May Be Purchased by Credit Card, Certified Check, Money Order or C.O.D. 

fo~nflM~ AMERICAN INNOVATIONS, INC. ~ea~ers' & 
Catalog 119 ROCKLAND CENTER - SUITE 315 • NANUET, NY 10954 DJstnbutors 

(FREE w/ Purchase) VoicE: (914) 735-6127 • fAx: (914) 735·3560 Welcome 
HTTP://WWW.SPYSITE.COM • E-MAIL: AMERICAN@SPYSITE.COM . 
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The PRIMER 8085 Based Microprocessor 
Training and Control System shows you 
how to program by example. Program 
examples take you from writing 
simple programs to controlling 
motors. This trainer can be used 
stand alone via the keypad and 
display or connected to a PC with 
the optional upgrade ($49.95). The 
Upgrade includes: an RS232 serial port, a 
serial cable, 32K of battery backed RAM and Assemt>lert 

EXPERIMENTS USING THE PRIMER INCLUDE: 
• Measuring Temperature 
• Using a Photocell to Detect Light Levels 
• Making a Waveform Generator 
• Constructing a Capacitance Meter 
• Motor Speed Control Using Back EMF 
• Interfacing and Controlling Stepper Motors 
• Scanning Keypads and Writing to LCD/LED Displays 
• Using the Primer as an EPROM Programmer 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & 
Tested is $169.95. Please add $5 .00 for shipping within the U.S. Picture 
shown with upgrade option and optional heavy-duty keypad ($29.95) installed. 

ClilJli:. inc. ""';5"' 
P.O. BOX 2042, CARBONDALE, IL 62902 
61 8-529-4525 Fax 457·0110 BBS 529-5708 

YEARS 
OF SERVICE 



~==Two Simple /(!;?: 
lectronic Sirens·> w , 

;~ 

You Can Build 
by Fred Blechman 

T 'here are all kinds of alarm sounds, from bells to horns to sirens. Alarms can be 
used, among other things, to warn of burglars, to clear the traffic for emergency 
vehicles, to warn you to pull over for a traffic violation, and - in wartime - for air 

raid warnings. 
Some alarms are extremely loud, some only for local arousal. Some alarms have a 

steady sound, some warble (two different high-low alternating frequencies), some dupli­
cate the upward and downward wail of a police siren. 

Here we offer two simple siren designs you can build from scratch, or from kits. One is 
a low-power wailing siren, the other is a more powerful siren that either warbles or pro­
duces a single tone. 

The Wailing 
Siren 

The Wailing Siren 

Although this "Wailing 
Siren" uses very few 
parts, it duplicates the 
upward and downward 
wail of a police siren. It is 
an experimenter's delight, 
since you can substitute 
some parts for different 
results. For example, you 
can construct it with two 
output volume levels -
roughly 150 milliwatts or 
2 watts _ :and couple it to 
a PA (public address) sys­
tem for even greater 
power. 

You can build the 
Wailing Siren from parts you 
probably already have in 
your junk box, or you can 
buy a kit of most of the parts 
- including an etched and 
drilled printed circuit board 
- for only $3.95. 

Theory of Operation 

The schematic of the 
Wailing Siren is shown in 
Figure 1. It will operate with 
a voltage from 3 to 12 volts 
DC. The low-power version is 
easily powered by a standard 
nine-volt transistor radio bat­
tery, since it draws a peak of 
less than 10 milliamperes 
from the battery at that volt­
age. 

To begin with, ignore resis­
tor R3 as if it were not there; 
we'll discuss R3 later. With 
the pushbutton switch open, 
as shown, transistors Q 1 and 
Q2 are not conducting at all, 
and capacitors C1 and C2 
have no charge. 

When switch S 1 is pressed, elec­
trolytic capacitor C2 starts to charge 
through resistor R2, but very little cur­
rent is available through resistor Rl to 
the base of transistor Q2. As C2 
charges, the voltage at R 1 increases 
and allows current to flow through the 
base of the NPN switching transistor 
Q2, turning it on. 

As soon as Q2 starts to con-
duct, it biases the base of PNP 
power transistor Q 1, allowing it to 
conduct. This allows the voltage 
at terminal 2, one of the speaker 
terminals, to rapidly rise to 
almost the supply voltage. This 
rapid rise passes a positive pulse 
through disk capacitor C 1 to the 
base of Q2, throwing it into full 
conduction. The positive pulse 
also is sent to the speaker. 

When Q2 is thrown into full 
conduction, the amount of base 
current needed by Q2 is greater 
than the total current that can be 
supplied through the almost-
1 OOK series resistance of R 1 and 
R2, and from the positive charge 
on C2. Although the voltage on 
C2 is constantly increasing, resistor R1 
limits the capacitor current that is sup­
plied to the base of Q2. 

After the pulse through C1, the 
voltage at the base of Q2 quickly 
drops below the .7-volt bias needed, 
turning off Q2. This, in turn, shuts off 
Ql. C1 discharges through the speak­
er. Capacitor C2 has continued to 
charge - so long as S 1 is held closed 
- so it is at a slightly higher voltage, 
allowing the conduction of Q2 and Q1 
a bit sooner. Each cycle takes a little 
less time - as C2 continues charging, 
turning Q2 on sooner each cycle - so 
the frequency rises until it reaches a 
stable frequency. 

The rate of charge and discharge 
determines the frequency of the tone 

generated through the speaker. Since 
the voltage on C2 is constantly rising 
as long as switch S 1 is held closed, the 
frequency increases until it reaches the 
point where the charge on C2 no 
longer increases. When S 1 is opened, 
C2 discharges a little with each cycle, 
taking it longer and longer to trigger 
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Figure 1: Wailing Siren 
Schematic Diagram 

02 

5 

-

Q2 each time, thus the frequency 
drops. 

Construction 

The Parts Ust shows all the parts 
needed for this project, none of which 
are particularly critical - although you 
certainly want a power transistor capa­
ble of several watts for Ql. Transistor 
Q2 can be a small switching NPN type. 
A kit with most of the parts - including 
an etched and drilled printed circuit 
board - is also listed. 

This is an oscillator circuit, and 
therefore subject to erratic operation 
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depending on lead lengths and place­
ment between parts of the oscillator 
circuit I'd recommend you build this 
project on the printed circuit board, 
such as shown in Figure 2 (and sup­
plied with the kit). Parts placement is 

Point 3 from Point 4 and the tone 
should be descending in frequency. 
When you "close the switch," the tone 
goes up; open it and the tone goes 
down. Simple enough. 

But what 

r ~ o .. 

I·¢' c;':: 
. ~~ 

3 T0-12 Vdc 1l 
+ 

m 

increases the volume, but it also 
increases the current drain well beyond 
the amount a common nine-volt battery 
can supply for any reasonable time. 

If you want the extra volume, add 

3 2 1 BOTTOM SIDE 

y ~ I VIEW 
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~ 2 w 
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Figure 4: Coupling the Wailing Siren output to an 
external amplifier or PA system. 

shown in Figure 3. Keep all component 
leads short. 

Make sure the polarity of C2 is as 
shown, and that the emitter, base, and 
collector of each transistor is correctly 
placed. For Q 1, typically in a T0-220 
package with a metal tab, the tab 
should be closest to resistor R2. For 
Q2, typically in a T0-92 package with 
a flat side, the flat side should face Ql. 
Of course, if you're using some 
junkbox transistor, it's up to you to 
determine the E-B-C lead arrange­
ment, since they vary. 

Testing 

If you just solder bare wire leads 
temporarily to the points 1-5 on the 
schematic, you can test out the com­
pleted circuit with clip leads. External 
connections to these points have little 
or no effect on the oscillator operation. 

Connect positive voltage - a com­
mon nine-volt battery is fine - to Point 
3, with the negative return to Point 5. 
The speaker can be any type with an 
impedance from 3 to 45 ohms, but a 
horn type will give the most directed 
volume. Connect it between Points 1 
and 2. 

Now all you do is momentarily 
connect Point 3 to Point 4, simulating a 
pushbutton switch. You should hear a 
nsmg tone through the speaker. It 
won't be ear-shattering. Disconnect 

if it doesn't work? First check the com­
ponent orientation for the transistors 
and C2, then be sure all solder joints 
look okay. If everything seems to be 
right, you could still have a poorly sol­
dered connection. Try gently bending 
the power transistor, Q1, for example, 
to see if the leads are firmly soldered. 
If the leads move at all, you probably 
don't have a good connection. 

Sometimes the leads are dirty and 
don't solder well. This happened to me 
several times with Ql. Also, when test­
ing, I had the leads at Points 1 to 5 
twist loose from the PCB, despite 
many years of soldering experience! 

Modifications 

While this circuit fairly begs for 
modifications, they have to be done 
neatly. When I tried making some 
component changes, I used long clip 
leads with resistor and capacitance 
substitution boxes, and the results 
were highly erratic! I had problems 
with excessive current draw (probably 
high-frequency parasitic oscillations 
above hearing range), and horribly rau­
cous bursts of sound. I suggest each 
part to be substituted or added should 
be soldered in place on the PCB. 

Resistor R3 can be added in series 
with Cl to produce a louder sound. A 
1.5K resistor is included in the Parts 
Kit for this purpose. You might wish to 
try other values. Adding R3 definitely 

The Wailing Siren PARTS LIST 

* C1 - .01 uF ceramic disc capacitor 
* C2- 47 uF electrolytic capacitor, 15 WVDC 
* R2, R2- 47K carbon resistor, 1/4-watt 
* R3- 1.5K carbon resistor, 1/4-watt (optional) 
* 01 - PNP power transistor, T0-220 case, 5-watts or better 
* 02 - 2N3904 NPN switching transistor 
SPKR - Speaker - See text 
S1 -Pushbutton switch, normally open 
Battery - See text 
* Printed circuit board optional; see text 

An SM-3 Siren Kit, which includes all the parts marked with an asterisk (*) above plus 
a small12-page manual, is available from Ramsey Electronics, Inc., 793 Canning 
Parkway, Victor, NY 14564, phone 1-800-446-2295. 
Although the Kit is only $3.95, there is a shipping charge of $4.95 per order, and a 
$3.00 charge for orders totaling under $19.95. I suggest you call their toll-free phone 
number and request their 8-1/2 x 11-inch 40-page full-color catalog. It is packed with 
descriptions of over 70 kits and lots of other goodies. You'll probably want some of 
the items they offer - which will lessen the bite of the shipping charge, and could 
entirely eliminate the small order charge. 
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R3, but use either a six-volt lantern bat­
tery or an external power supply capa­
ble of handling about 200 mil­
liamperes. To be sure, hook an amme­
ter in series with the power supply you 
intend to use, and measure the current 
to see if you have what you need. 

If you want even MORE volume, 
couple the output of the low-power 
Wailing Siren to a PA system or other 
amplifier. Instead of connecting a 
speaker between Points 1 and 2, use a 
15-ohm, 2-watt resistor, and a .1 uF 
capacitor as shown in Figure 4. Plug 
this audio output to the microphone or 
auxiliary input jack of the amplifier. 

Start with a low-volume setting on 
the amplifier, since the output voltage 
of the Wailing Siren is considerably 
more than a typical microphone. You 
may even need an attenuating plug or 
cable, as sold by Radio Shack, to keep 
from overpowering the amplifier if it 
only has a microphone input. 

The other part you may want to 
experiment with is electrolytic capaci­
tor C2. Change this from a value of 4 7 
uF to 5 uF or 10 uF, and you'll find the 
wailing occurring at a faster rate. 

Packaging 

For the low-powered version of the 
Wailing Siren, any small plastic enclo­
sure will do if you use a typical small 
speaker of about 2.25-inches in diame­
ter - the kind commonly found in 

pocket radios and recorders. 
The higher-powered version needs 

a larger speaker and battery to handle 
the roughly two watts output, so you 
have the choice of either a larger enclo­
sure, or a smaller enclosure with a 
plug-in speaker. 

My junk box happened to contain 
the empty case from a Citizen's Band 
walkie-talkie I bought sometime in the 
early '50s. The "Spacephone" was so 
poor in performance I junked the cir­
cuit, but saved the case thinking I 
might use it sometime. The photos 
show how perfectly the circuit board, 
speaker, battery, and pushbutton 
switch fit in this 40-year-old case! 

The Mad Blaster Siren 

The Mad Blaster Siren/CPO is a 
relatively simple project that uses only 
nine parts with an external power sup­
ply and speaker_ to produce a very loud 
warbling siren or single tone. With an 
external telegraph-type key, it can be 
used as a code practice oscillator 
(CPO) in an auditorium or a large out-

· door area. 
All the parts are common and 

available from various electronic part 
vendors. It is also available as a kit to 
which you can add various options. 

Features 
The Mad Blaster can be packaged 

in a pocket-sized unit. The circuitry 
consists of only one 4011 integrated 
circuit {IC), two transistors, and a few 
resistors and capacitors. It is easily 
powered by a car battery or other 
source of 9 to 12 volts DC at up to one 
ampere. 

An inexpensive $4.95 kit (see 
Parts List) provides the basic module 
to which you can add an optional vol­
ume control, switches, power supply, 
and speaker. As the photo shows, I 
built the unit with several options, into 
a small plastic case that is designed to 
hold 36 color slides! 

Circuit Description 

The Mad Blaster circuitry with var­
ious options, is shown in Figure 5. The 
CMOS 4011 integrated circuit (Ul) 
consists of four, two-input NAND gates 
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Figure 5: Mad Blaster Siren/CPO 
Schematic Including Options 

Three options are shown in Figure 
5 within dotted-line areas. Instead of 
just directly wiring 9-12 VDC power 
to Point A in the schematic, I elected 
to use a "Power" jack and a "Key" 
jack together with a power switch. 
When wired as shown, with no exter­
nal key plugged in, power comes in 
through J 1, flows through the closed 
contacts of J2, and is controlled by 
the ON/OFF switch. 
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and 9. This voltage builds until it reach­
es "transfer" voltage - the voltage at 
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oscillator stops, and the Mad Blaster 
produces only a single tone. 

However, if an external key, such 
as a typical code practice telegraph 
key, is plugged into J2, the upper 
contacts of the jack separate and 
current only flows when the external 
key is closed. The Power switch 
must, of course, be closed. This 
allows the unit to be used conve­
niently as a code practice oscillator 
in a large area. 

Of course, you would not wish to 
use a warbling tone for code prac­
tice, which leads us to the second 

option - single tone operation. By sim­
ply using a switch to open the connec-

used to form two squarewave oscilla­
tors operating at different frequencies. 
The combined oscillator output is 
amplified through two transistors and 
fed to an external speaker. 

which change of state to HI occurs. ~mmaaamaaaama!l!!:maammamaw=z::lc::::::::;;:;: ,_......,.....,...., 
This snaps pins 8 and 9 HI, forcing 
pins 10, 12, and 13 to LO, and output 

Notice that both inputs of each IC 
section are wired together, so each 
section acts just like an inverter: what­
ever the voltage state at the input pins, 
the output is the opposite. If the input 
pins of a section are LO, then the out­
put pin of that section is HI. 
Conversely, if the input is HI, the out­
put is LO. 

One squarewave oscillator is 
formed with IC sections C and D, 
together with resistor R1 and capacitor 
Cl. (Normally, without an option to be 
discussed later, C 1 is connected to out­
put pin 11.) 

To illustrate circuit action, assume 
that at a particular instant pins 8 and Q 
of IC section C go LO. Therefore, pins 
10, 12, and 13 go HI and output pin 11 
of section D goes LO. At the instant 
pins 10, 12, and 13 go HI, capacitor C1 
begins charging through resistor R1, 
increasing the voltage at the intersec­
tion of R 1 and C 1, which is also con­
nected directly back to IC input pins 8 

pin 11 HI. 
But now capacitor Cl starts dis­

charging through Rl until the Rl/Cl 
intersection voltage drops below 
threshold - the voltage at which 
change of state to LO occurs. This 
snaps pins 8 and 9 LO again, back to 
where we started! This keeps repeat­
ing at a rate determined by the values 
of R1 and Cl. 

Similarly, sections A and B of 
the IC together with R3 and C2 form 
a second oscillator. However, since 
R3 is a much smaller value than R 1, 
this oscillator changes state more 
quickly, so it runs at a higher fre­
quency. 

Resistor R2 is a means of cou­
pling the output of the section C/D 
oscillator to force the input section A 
of the A/B oscillator to follow the fre­
quency of the slow C/D oscillator, thus 
producing a two-tone effect. 

If C 1 is disconnected (one of the 
options, shown at point X), the C/D 

Mad Blaster PARTS LIST 

* C1, C2 - .01 mF disk capacitor 
* IC- 4011 CMOS quad two-input NAND gate 
* R1 - 4.7 megohm 1/4-watt carbon resistor 
* R2 - 1 megohm 1/4-watt carbon resistor 
* R3, R4- 100 Kohm 1/4-watt carbon resistor 
* 01 - 2N3904 NPN silicon transistor or equivalent. See text. 
* 02 - SK-3996 or NTE253 or ECG253 NPN Darlington power amplifier transistor or 
equivalent. See text. 

Optional required: Battery or power supply, speaker capable of handling up to 15 
watts. 

Optional not required: * Printed circuit board, 1 OOK volume control, power switch, 
warble/tone switch, key jack, 14-pin IC socket, case, 02 heatsink, external tele­
graph-type key, hook-up wire, and solder. 

All the parts above marked with an asterisk (*), including a an etched, drilled, and 
silk-screened circuit board, are available as the MB-1 "Warble Alarm" from Ramsey 
Electronics, Inc., 793 Canning Parkway, Victor, NY 14564. Pric~ is $4.95, plus $4.95 
shipping per order, and $3.00 for orders totaling less than $19.50. Call1-800-446-
2295 to order, or for a copy of Ramsey's 8-112 x 11-inch 40-page color catalog full of 
kit projects and assembled items. 

Inside the Mad Blaster, lid open. The 35 mm slide box easily 
holds the printed circuit module with external parts mounted 

to the thin plastic sides. 

Resistor R4 couples the warbling 
or steady tone from IC pin 4 to the 
base of a pair of NPN transistors wired 
in a Darlington amplifier circuit. Q1 
can be any medium power transistor, 
but Q2 should be a power transistor. 
More on this later. 

Printed Circuit Board 

You can build the basic circuitry 
using perforated phenolic board or 
make your own printed- circuit board 
as shown in Figure 6. If you use the 
PCB, Figure 7 shows the parts layout. 
Notice that points connecting to 
external circuitry are shown as A, B, 
C, and D. 

Point A is the positive power 
input, Point C is ground, while Points 
B and D go to any 8-40 ohm speaker 
or horn. The kit offered in the Parts 
Ust includes a drilled and silk­
screened printed circuit board. 

tion of C1 to IC pin 11, this oscillator 
quits, and only the other (high frequen­
cy) oscillator is fed to the speaker. 

The third option involves adding a 
50K or 1 OOK potentiometer from the 
base of Q1 to ground. This varies the 
amount of signal amplified by Q2, 
therefore acting as a volume control. 

Before Assembly 

Before starting construction, 
make sure you have all the parts for 
the basic module and any options you 
plan. You'll need to have some idea of 
how you intend to package the unit, 
and this could determine what kind of 
connectors you use for the external 
speaker and power supply. 

I recently found an ideal "cabinet" 
for small electronic projects. It came 
with some 35 mm color slides I had 
developed, and the local photo shop 
told me it was a "Fuji Slide Box." It is 
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Q 0 

0 8 0 

If you order 
the kit, you'll get 
the printed cir­
cuit board and 
all the basic 
parts. You'll 
have to add your 
own switches 
and jacks. 

c=J 

If you are 
building from 
scratch, you 

black, has a hinged snap-

must be sure 
you have NPN 
transistors for 
Ql and Q2. You 
must also be 
sure Q1 is a gen-

eral- purpose sili­
con transistor of 

the 2N3904 or 2N2222 variety. 
Transistor Q2 must be a silicon power 
Darlington type with a gain of about 
2000. You must also be sure of the 
lead identification of both transistors, 
since this circuit (as shown in Figure 5) 
requires the collectors of both transis­
tors be joined together, and that the 
emitter of Q 1 is directly connected to 
the base of Q2. 

down cover, is made from 
thin plastic, and is rectangu­
lar in shape. The outside 
dimensions are 4.6" by 2.2" by 1.2". 

Figure 7: Mad Blaster 
Parts Layout 

Inside, with the exception of four 
. 25" ridges that extend inside the slide 
box near its center, there is plenty of 
room for a small circuit board and one 
or two nine-volt transistor radio batter­
ies. Since the plastic is so thin, it is eas­
ily cut with a sharp knife or drill to 
allow placement of jacks and switches. 

Where do you get these boxes? I 
had the photo shop order some for me 
at 35 cents each! (Actually, Fuji only 
charges 25 cents each, but they won't 
sell to individuals, and the photo shop 
has the right to charge a mark-up.) 

The power output of Q2 generates 
considerable heat if operation is pro­
longed. Unless your application only 
calls for very brief bursts of sound, 
some sort of heatsinking for Q2 may 

Table 1. Test Data on Transformer Rated 120V to 12.6V@ 1.2A, 60Hz 

V1 (volts) I (amps) P (watts) 

Open Circuit Test 120 0.048 2.30 

Short Circuit Test 13.83 0.126 1.63 

The portable programmer that uses the printer port of 
your PC instead of a internal card. Easy to use 

software that programs E(E)prom, Flash & Dallas 
Ram. 27(.C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU's 874X, 875X, 40-

Pin X 16 & Serial Eprom's, PLCC, 5-Gang and Eprom 

Emulator to 32K X 8. Only $129.95 
Same Name, Address & Ph 

Now isn't 

ln~ronics, Inc. 
Box 13723/612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422·2094 
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for 13 Years •••••• 
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Add $4.75 COD 
Add $4.00 Shipping 

V2 (volts) 

14.4 

0 

be needed. Typically, this transistor's 
mounting hole makes it easy to attach 
a small piece of aluminum or copper­
but be aware that the exposed metal 
part of the transistor is common to the 
collector, so you don't want to neatly 
attach your heatsink to the ground 
side of the circuit! 

Assembly 

Once you've decided what parts 
and options you'll use, and how you 
will package the project, the construc­
tion is relatively straightforward. I rec­
ommend you use a socket for the IC, 
and make sure pin 1 (the notch end) is 
properly oriented and seated in the 
socket. Be very careful that the tran­
sistors are not installed "backwards." 
(Note: This may be different from 
Figure 7 if you don't use the kit tran­
sistors!) 

If you elect to use the options 
shown, place the various jacks and 
switches in convenient locations. The 
photos show where I placed mine. 

Testing and Troubleshooting 

The speaker is connected between 
points B and D as shown in Figure 5. 
When you select a speaker to use with 
the Mad Blaster, be sure it can handle 
the maximum allowable power- about 
15 watts. Typically, this will be a public 
address or paging horn-type speaker, 
or an automobile horn. 

If you use the optional volume 
control you can, of course, use a small­
er speaker, such as a standard four­
inch or larger utility speaker. The 
speaker impedance should ideally be 
8-ohms, although 4-ohm to 40-ohm 
speakers should also work. 

Call Us To 
Sat/sty All Of Your Cable 

E11u1pment Needs! 

WE CARRYALL 
THE MAJOR 

BRAND NAMES/ 
30 DAY MONEY BACK 

GUARANTEE! 

Write In 145 on Reeder Service Card. 

For power, a 12-volt automobile 
battery will do well. If you're using a 
power supply, make sure it can deliver 
very low-ripple 12 volts DC up to one 
ampere. Most wall-plug transformers 
have too much ripple and too low a 
current capability, so they are not ade­
quate for this application. If you wish to 
use batteries, use eight C or D cells in 
series. 

Connect the speaker and power 
and hold your ears! If the Mad Blaster 
has a volume control, be sure it is not 
turned below the audible range. If you 
don't hear anything after turning up 
the volume, use a voltmeter to check 
the power voltage. 

Still does not work? Be sure the 
integrated circuit is not installed back­
wards, and that the two transistors are 
wired together as shown in the 
schematic . 

If the 4011 IC is working properly, 
you can hear it through a separate test 
amplifier connected to the base of Q 1. 
The sound should be stronger at the 
base of Q2. If it isn't, Q1 is suspect. If 
it is stronger at the base of Q2, but the 
speaker is still silent, then Q2 is the 
problem. 

Reasonable Ose 

The Mad Blaster is useful as an 
alarm sounder, as a noise maker for 
parties, as an ear-catching attention­
getter for science fair demonstrations, 
for safety warnings, and as an auditori­
um-level code practice oscillator. 

However, common sense should 
be exercised with the realization that 
unexpected and frightening sounds 
can be an annoyance or a real hazard 
to the health of some elderly, otherwise 
infirmed, or sleeping people. NV 

I TEST EQUIPMENT cont. 
SCOPE SALE! 465 $325, 475 $395, 485 
$650, 454 $275, 7904 $450, 7834 $475, 
7603 w/7A26 7853A $350, 7812 w/heads 
$750, 1401A/323 spectrum analyzer $450, 
TM506 $125, TM503 $95, PG501 $100, HP 
1746A 100MHz w/TV sync mint $375. All 
checked/adjusted 30 day guarantee. Credit 
cards accepted Four Designs Co. 360-887-
1555 FAX 360-887-1549. 

HIGH STABILITY MICROWAVE COUNTER,· 
oven timebase. 20Hz to 18GHz. One Hertz 
resolution. 25 millivolt sensitivity. 10-digit LED 
readout. Systron-Donner 6245A. Calibrated. 
$1,500. Wavetek 145 function/pulse genera­
tor $375. Marconi TF2300A modulation meter 
$500. FE-1 OOOQ portable 5, 1, .1 MHz fre­
quency standard. <2X1 o·'0/day $500. HP 
86408-323 $900. Wavetek 3000-200 $850. 
Gould 32 channel K100-D logic analyzer 
$500. HP 5328A 500MHz, oven stabilized 
universal counter $500. HP 3581C audio 
analyzer $650. HP 8601A sweeper $400. Tek 
453, 500MHz scope $295. Gary N6ZD. 408-
385-0301. VISA & MASTERCARD. 
HTTP://WWW.TECH-SERVICES.COM for 
photos & 13 page "1isr plus information. 

WE BUY AND SELL test equipment manu­
als. Call 732-280-0007 or fax your list 732-
280-0111. 



Top Quality Reconditioned 
Electronic Test Equipment. 
Hewle~Packard • Tektronix • Fluke • Wiltron 

BOUGHT & SOLD 
Test Equipment Wanted 

Looking for Test Equipment Manuals? 

Contact: Manuals Plus (801)882-7188• Fax (801)882-7195 

Corporate Offices 
P.O. Box 1762 

San Mateo, CA 94401 

Seattle, WA 206-251 -6653 
285 S.W. 41st St. 
Aentoo, WA 90055 

415-579-1.711 • Fax 415-579-5777 
http://www.bellelect.com 

~BELL 
Electronics 

Write In 28 on Reader Service Card. 

HP 5328A 500MHz frequency counter with 
high stability time base $290. TEK 501-1 dual 
power supply. $90. TEK PG502 250MHz 
pulse generator $190. All equipment is guar­
anteed. For more great deals on refurbished 
test equipment, call 415-244-9438 or visit our 
web site at http://www.odulo.com/corp/equip 
tek 

WANTED: USED TEST EQUIPMENT. 
CONTACT: AST GLOBAL MARKETING, 
voice : 1-888-216-7159; Fax: 814-337-
7920 ; E-Mail: astmrktg@wrench .tool 
city.net 

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

SELL: HP 410C, $150; HP 4260A RCL 
meter, $250; HP 3650A attenuator, $100; HP 
6942A, $500; Halycon 500B/520B2, universal 
test set with case, $800; Data precision 5740 
50MHz counter, $100; HP 3403C, $400; HP 
432A, 478A, $350; HP 4436A decade attenu­
ator, $250; Krohn-Hite 3202, $400; HP 1725A 
scope and DVM, $500; HP 3575A phase 
meter, $800; HP 11473A balancing trans­
formers, $100; GR 916AL, RF bridge, $250; 
HP 3570A phase gain, $600; HP 3330B, 
$500; HP 140A, 1423 TOR, $250; HP 140A, 
1421A, 1402A, $150; ESI 250DE RCL meter, 
$250; Wavetek 3007, $800; Wavetek 3001-
691, $800; Fluke 6160B synthesizer, $800; 
HP 8443A, tracking gen. $600; Sollee 8K40 8 
channel chart recorder, $1 ,250; HP 8750A 
normalizer, $250; HP 86222A, $1,000. A­
Comm Electronics 303-290-8012. 

HP SUMMER SALE: 8443A tracking genera­
tor, LED with counter $300 as new; pulse 
generator complete systems 1900A, w/(1905, 
1908, 1920), $225; 1901A w/(1906, 1908, 
1917) $275 ; 8015A opt. 003, 005 $475 ; 
1725A 275M Hz o'scope, bright CRT w/manu­
al $300; 1122A probe supply $75; 36037 A 
repeater $75; 37203A HP-IB extender $65; 
59306A relay actuator $75; 59307A, dual 
VHF switch $75; 59308 timing generator $50; 
59313A AID converter $35; 59501A power 
supply programmer (as new) $60. Quantities 
available. Signal generators 8640B $1 ,000; 
8683B opt. 001 $1 ,500; 435A power meter 
$150; late model 3746A opt. 011 , 012, 014, 
016 selective level measuring set $250, 
excellent condition; 5420A w/10920A digital 
signal analyzer $500; word generator 8016A, 
opt. 001 $250; late model 8170A $300; 
8410C/8412B network analyzer $350; 
8407 A/8412A $350; 1611 A w/8085 proc. 
$300; 8746B S-parameter test set $200; 
Interfaces 102698, 12868, 64650A proc. 
64675A/B 84683A $35 ea.; 1993 new 435A, 
opt. 09 w/cable/thermistor and 93 manual 
$350. Others, call . Psitech Plus 707-745-
4804. Request twice-monthly fax listings, Fax 
707-747-5277. E-Mail: apeas@ix.netcom. 
com 

SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric's "Auction" 
at http://www.metricsales.com There's noth­
ing else like ill 

SHALLCO T-693 precision audio attenuator 
$89. Vector VIZ WR50-C RF signal generator 
$49. Epson TM300 thermal printer $79. HP 
720A power supply $29. Heath IB37 stereo 
FM generator $49. SYNERGETICS SUR­
PLUS, Box 809, Thatcher, AZ 85552. 520-
428-4073. VISA/MC synergetics@tinaja.com 

WE BUY ... fax us your list of test equipment 
for sale at 732-280-0111 or phone us at 1-
800-435-1516. 

Heavy duty commercial recorder -
NOT improvised from consumer models lilllmlt ..........._ 

•12. 14, and 16 hour models also available ~~~~~ 

• BUILT-IN voice activation (add $30) 

• Applications information included 

• Dimensions: 11.5 x 7.0 x 2. 75' 

COD's OK. Calif. residents add tax. Sorry, no credit cards. Free catalog USA only; other countnes $5. 

'VU;Dg ~ 150 Executive Park Blvd.#4600 San Francisco. CA 94134 

Phone: (415) 468-2066 · Fu: (415) 468-2067 ·Web: www.vikingint.com "Since 1971" 

Wrfte In 67 on Reader Service Card. 

Cross Reference 

A/I Types of 
Transiston 
IC's 

Hundreds of Thousands of Devices Diodes 
• Pinouts for Most • Also Lists ECG, NT£ & SK •Includes "In House Numbers" 

Industry Directories for Hard to find Companies 
Tens of Thousands of Listings Consumer Electronics Industry 

iii i Consumer Electronics Parts Sources Ut t a for Unit Conversion The Entire Computer Industry 
Wire Gauge Tables Semiconductor Manufacturers 

Resistor Color Generator with Tolerance 
Standard Resistor Value Tables & MORE r-. ..... ~ 

'Jl IC Master CD ROM 
from Publisher 

Write In 106 on Reader Service Card. Nuts & Volts Magazine/July 1997 29 
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electro·6ptical rc 
sensors will include a 
filter as part of the 
light window to admit 
some wavelengths 
and reject others. Forrest Mims used 
a special electro-optic IC sensor that 
has an ultraviolet filter incorporated 
into the window of the sensor in his 
famous UV detector. It was detailed 
in Science Probe! magazine. Other 

V- V+ 
There are a number of different types of light 

sensors on the market: photoresistors. 
photovoltaic cells. and photodiodes or 
phototransistors are among the most common. 
This month. we will look at a type of sensor that 
builds a photodiode or transistor into a package 
with an operational amplifier. You may recall that 
I used two such sensors in the experiment I 
performed for my column on sensor-resolution 
improvement. The sensors were Burr-Brown 
devices, and were spaced such that the center of 
their fields of regard were one centimeter apart. 

projects using this type of sensor ----- 2 ------- 3 --- 1 

were published in Scientific American 
when Forrest was the editor of the 
Amateur Scientist column. 

Although there are a number of 
different sensor circuits. Figure 2 is 
sufficiently representative to cover 
the class. This circuit is derived from 
the internal circuitry of the Burr-
Brown OPT202 product. The OPT202 
includes a photodiode and 
transimpedance amplifier in an IC 
package {Figures 1A, I B, and l C are 
available for the OPT202 device). 

1 MEGOHM 

+--------"VV\..--------{ 4 FEEDBACK 

3pF 

1750HMS 

I 
I 
I 
I 

-----------------------~ 
F~ut'll2. 

Figure l shows several different package 
styles for electro-optical sensors. Figures 1A and 
1 B are eight-pin miniDIP integrated circuit 
packages. The version in Figure I A is the 
standard black or dark gray package. but with a 
clear window over the die containing the 
photodiode and op-amp circuitry. In Figure 1 B, a 
different tactic is used. In this type of sensor. the 
entire body of the IC is made from clear plastic. 
The variant shown in Figure I C is a side­
mounting type. The five pins needed for 
connection of the amplifier come out the side of 
the package. The package itself is approximately 
the size of the eight-pin miniDIP package. 

Uke most sensors of this class, the 
peak response is in the near-infrared 
{IR) region. around wavelengths of 
750 nanometers {nm). Other models 
also peak in the JR region. but at 
slightly different wavelengths. 
Significant output can be obtained at 
wavelengths as long as 1,000 nm, or 

GROUND lntert~~ circuitry of an example lC 
p~~el16~r{OPT202). _ 

This "sideways" design solves some practical 
mounting problems sometimes encountered in 
electro-optical sensor projects. The final form of 
the package {Figure I D) is a standard T0-5 
transistor or T0-39 IC metal can, but with the top 
removed and replaced with either a clear glass 
window, to admit light, or a lens. The package is 
handled in the same manner as any other TO-

LENS 

as short as 350 nm (in the UV range}. If the peak 
response output of the sensor is 500 mVfJ.LW, 
then usignificant output" at the ends is defined 
(by me) as I 00 mVjJ.LW. Some response with 
lower output levels is also available. 

If you need an ultraviolet sensor. then the 
Burr-Brown OPT30 t device may suit your needs. 

It has a double-humped spectral 
response. One peak is about 750 
nm in the infrared region. and the 
other peak is at 300 nm in the 
ultraviolet region. 

The response shown in the data 
~+---OPTIONAL sheet for the IR peak is 500 

FILTER mV/f..LW, while for the UV it is 
about 180 mVff..LW or so. The 
response between peaks, at least 
over about 450 nm to 650 nm 
(visible light}. shows excellent 
linearity. 
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Figure 3 shows the basic 
connection for the device. The 
feedback terminal {pin 4) and the 
output terminal (pin 5) are 
strapped together. and the ground 
terminal (pin 8) is, well. grounded. 
The DC power supply is bipolar, 
with a voltage range of ±2.25 to 
±I 8 volts DC. The output of the 
sensor is Vo = loRf. where lo is the 
current in the photodiode and RF is 
the t megohm internal resistor. 

If an external resistance is used 
in series with the feedback path 
(i.e .. connected between pins 4 and 

~d.··--""~ ~ii;.. 

V-

3 

C1 
0.1 uF 

C2 
0.1 uF 

U1 
OPT202 

V+ 

Figure :3. 
Basic 

connection 
of the 

photosensor. 

4 

5 

5 as shown in Figure 4A}, then the total value of 
Rr is Roo + I megohm. Similarly, if the external 
resistor is connected in parallel with the internal 
resistor (Figure 4B), then the total value of RF is 
the parallel combination: 

= 
RExT x 1 megohm 

RExT + 1 megohm 

In Figure 4, the DC power supply 
connections are deleted for sake of simplicity. If 
RExr is 1 megohm or higher, or s J OOK then no 
external shunting capacitor is needed. otherwise 
use 2 pF. 

A higher-gain circuit is shown in Figure 5. 
The feedback signal is provided by a voltage 
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Figure 4. 
A) Addfng gain by using externa 

ft:edback resrstor. 
6) Reducing gain with parallel 

external feedback resistor. 
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Fteure 5. 

R1 

R2 

High gain circuit usee 
external voltage diVIder. 

divider consisting of resistors R I and R2. This type 
of circuit is sometimes called a "super-gain" 
circuit in operational amplifier books. The value 
of the output voltage, Vo, is: 

( Rl + R2) I D R F 

R2 

On the down side, this circuit also increases 
the offset voltage error and the noise 
contribution of the sensor. These problems are 
largely due to the gain. However - on the plus 
side - in many applications, further amplification 
is not needed. Also, printed circuit board leakage 
(which can be a problem in any circuit where 
high value resistors are used} is minimized. It is 
possible to obtain the required gain with series­
connected external resistors {as in Figure 4A}, but 
this circuit uses lower value resistors to achieve 
the same end. 

One of the problems with any light sensor 
circuit is that we often are looking for light 
changes, or small point variations in a larger 
ambient light field. What is needed in those cases 
is the ability to remove the effect of ambient light 
on the overall output voltage. Figure 6 shows a 
method for doing that job. This circuit uses the 
feedback principle to adapt the circuit to ambient 
light and is called a DC restoration circuit. 

The operational amplifier {A I) in the 
feedback path between pins 2 and 4 is a Miller 
integrator. This circuit acts like a high-pass filter 
with a 16 Hz cut-off frequency. As a result, slowly 
changing or steady state light is below the cut-off 

frequency, so does not affect the output 
voltage. For other cut-off frequencies: 

Rl 

2n R 2 R3 C2 

Where: F is the frequency in hertz (Hz}; Rl, 
R2, and R3 are in ohms; C2 is in farads. 

Differential Light Measurement 

A differential light measurement circuit is 
shown in Figure 7. In this case, the entire 
circuitry of U I is used in the normal 
manner. The output terminal (pin 5} and 
the feedback terminal (pin 4) are strapped ~ 
together in the manner of Figure 3. The "'-- · 
only part of U2 that is used is the 'a. 
photodiode. It is connected in series with 
the photodiode of U I in a manner that the 
overall current produced by the pair is the 
difference of the currents in the two diodes. 
Hence, the overall output voltage is 
proportional to the difference in light 
intensities applied to the two sensors. 

Differential light sensors can be used in 
circuits such as sun position finders. Another one 
of Forrest Mims circuits was a sun finder that one 
could use to position solar arrays for optimum 
performance over the course of the day. Another 
use for differential light measurement is in 
scientific and medical instruments called 
photometers or colorimeters, depending on use. 

Colorimeters can be used to make 
comparisons between a sample being measured 
and either the straight light source or a 
specialized filter . A basic circuit is shown in 
Figure 8. Two photocells (PC I and PC2) are 
positioned to see the same light source. Sensor 
PC I is positioned so that it looks either directly 
into the calibrated light source, or through an 
optional filter. Sensor PC2 sees light that passes 
through a sample. The idea is to compare how 
much light is transmitted through the sample 
compared to some standard. There are several 
examples of basic colorimeter/photometer 
instruments, two being: a blood 02 analyzer and 
a C02 analyzer. 

Blood oxygen analyzers depend on the fact 
that the absorption of light and infrared is 
different between oxgenated and deoxgenated 
blood. The deoxygenated venous blood passes IR 
wavelengths longer than about 800 nm, while 
oxygenated arterial blood passes wavelength 
above 800 nm. The crossover point, 800 nm, is 
called the isobestic point. 

By comparing the IR passed by blood to the 
IR passed by an isobestic filter, we can infer the 
oxygen content of the blood. In that type of 
instrument, a red filter is placed in front of PC I, 
and a sample of blood is placed in front of PC2. 
The differential voltage (V I-V2) is proportional to 
the oxygen content of blood (although the 
specific levels must be calibrated). 

Carbon dioxide (C02} levels are also 
measured using IR and a pair of photocells. In 
that case, sensor PC I can look directly into the IR 
"light" source, while a gas cuvette carrying the 
gas sample passes in front of PC2 . In most 
instruments, a dummy cuvette is placed in front 
of PC 1 in order to mimmick whatever IR 
aborption occurs in the glass of the sample 
cuvette. The differential voltage is proportional to 
the C02 content of the sample compared to air. 
Calibration is usually accomplished using a 
calibrated gas cylinder. For medical purposes, the 
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Figure6. 
DC restoration circuit to keep aml:rient 

light from affectl~ output signal. 

gas is usually set to 95o/o nitrogen and 5o/o C02. 

Digital Signal Processing Book 

One of the arcana of electronics is digital 
signal processing. It is one of those obscure areas 
whose practitioners often look like a specious of 
sacerdotal priesthood to we lesser mortals. 
Basically, digital signal processing is the use of 
the computer to process signals. A filter, for 
example, can be made using inductors, 
capacitors, resistors, and (sometimes) op-amps. 
But the same job can also be done in software. 
Another example of digital signal processing is to 
find the Fourier spectrum (FFT or OFT) of a 
signal, or perform convulution and a number of 
other tasks. 

Until now, digital signal processing has 
required at least a high-powered education in 
mathematics, if not an engineering degree. I've 
seen books on digital signal processing that you 
could use for weight-lifting. Fortunately, a very 
practical approach to the subject, which explains 
the math rather than ignoring it, is a remarkable 
203-page book called Digital Signal Processing 
Demystified by James D. Broesch (HighText 
Publications, P.O. Box 1489, Solana Beach, CA 
92075; 1-800-247-6553; $49.95 in USA}. 

The book comes with a CD-ROM that 
contains Windows software (DSP Calculator) 
which allows you to experiment with some of 
the concepts in the book. and is good enough 
for professional use. The programs available are: 
Complex Generator, Convolve, OFT, FFT, Filter 
Design, Fourier, Function Generator, Imaginary 
Display, and Real Display. 

The language of the book is down-to-earth­
easy-to-understand plain talk. Broesch does not 
slight his subject by this conversational tone, but 
he does make the subject accessible. And, 
speaking of accessibility, DSP requires knowledge 
of calculus, but not to fear - the relevant 
concepts are explained. Although people trained 
in calculus will find the book easier to 
understand, people with the usual high school 
algebra and trigonometry will find the material 
accessible. 

If you are the type of person who likes to 
learn new things on your own, then you will 
appreciate the Interactive Exercises in the book. 
They allow you, the book, and the software to 
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If you read this c n regularly, then you 
know that one of my sions is radio 9~tronomy 
and related •activities ( ,~ ., "whistler" ·hunting, SID 
hunting, etc.). I coined the. term "Rad,ioScience 
Observing" to cover aiF:Of these various· activities, 
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------+I ..J I 
l~cr 1 
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and am writing a boo~ for Howard 
the subject .. When I was surfing the tntJ::>rn.Pt 

material on my topic~ I ct-tme 
remarkable publisher which :SPI~cJC:HJ 
subject. R.i.idio-Sky PUblishing {PD. 
Louisville, ' KY ···4020 f ~3552; 

V1 

..___ _ _, . .. .. · · -- · 

V2 

l'adiosky(i~adio$ky.win.net; site · 
http;//WWW.win.net/..,adioskyl. In t~~ column, 

:;;;:tand in f~ture columns, we will tak~,·a rook at ·· l ·,;,,,r~~·Ord1nQ 
' several products of this cof!ilpany. ,.·· 

This month, I want to 'mention a book that J 
find misnamed: The Radio Astronomy Teacher's 
Notebook_ edited by Jim •Sky. AJthough the book 
lives up to its name, the material in it is of interest 
to a far wider audience ttlan te~cher.s;,Jt. ~pnt~/,25 
a farge number of practical proJects that .. can be 
built by most readers of thTs column. 

The book is divided into three seCtions. 

Connections ... 
I can be reached via postal mail at P.O. 

Box 1 099, Falls Church, VA 22041, or via E­
Mail at carrjj@aol.com 

~ _ . ~~f) ~~'A/\ 13406 Saticoy Street, North Hollywood, CA 91605 EL 
(,/__~~ CALL FOR FREE CATALOG 

~ORP. 818-787-3334 • F-818-787-4732 • HTTP:/IWWW.Davilyn.com/Eiectronics 
TELEGRAPH KEVER 
Unique item for military 
collectors. J37 telegraph 
key, new in original gov­
ernment package. 
$75 

TOPAZ VOLTAGE 
REGULATOR 
P/N 91905-68 
5KVA 220/440V input 
120/240V frequency 
50/60 cycle. 
$395 

ELECTRON· TUBE 
JAN 12AT7WC 
One box, 100 each. 
$250 

JONES MODEL 160G-1 
TACHOMETER 
Instrument tachometer cen­
trifugal mechanical tach mea­
sures RPM scale 0-500 RPM, '------------' 
coupling shaft 1/8" accessories, various size 
rubber tipped drive couplings, case new. Also 
Jones Modei160Q-7 RPM scale 0-11,000 RPM 
w/accessories new. $35/ea. or 2 for $50 
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AN/URM-120 Wattmeter ........... $395 
9ollins Control31284 .............. $175 
General Radio 1422D . . ......... $1 ,500 
HP 180A Scope .................. $195 
H P 200CD Oscillator ................ $95 
HP 239A Oscillator ................ $650 
H P 333A Distortion Analyzer ........ $165 
HP 3435A Digital Multimeter ......... $300 
HP 3435A Digital Multimeter ........ $450 
HP 3466A, Digital Multimeter ........ $450 
HP 400EL Voltmeter, New .......... $350 
HP 4262A Meter ................ $1,750 
HP 8160A Generator ............ $2,500 
HP 86222 Plug-In ............... $1,000 
HP 86408 Signal Generator ........ $595 
HP X532B Waveguide Freq. Meter .... $650 
Tek 7603 ....................... $495 

PORTABLE 
LANTERN 

Dorco Mfg. Model 700 
battery operated lantern, 
4" diam., forward reflecting 
light and 3.25" top omni­
directional light with tilt base 
and handle. Uses 6V battery. 
$10 

Write In 198 on Reader Service Card. 

SEXTANT 

Aircraft 
or 

navi­
gation. 
As-is. 
$50 

FIBERGLASS BOX 
Exterior size: (L) 20-
1/2" X (W) 14-1/4" X 

(H) 1 0-1/2". $10 

TEK 492 SPECTRUM ANALYZER 
Tek 492/01 ,02,03 spectrum analyzer. 
Excellent condition. Includes original 
manuals. 

$7,900 



The One-Stop Source lor Ca le Parts, Tools I Accessories 
Only Novaplex Brings You So Many Great Low-Cost Converters 

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

• parental control • favorite channel memory 
• switched AC ourlet • batteries included 
• sleep timer • jumper cable included 
• remote control included • illustrated user manual 

' < >"' - -"""- '«> c<'<M ~~ ~ ~ ~A • autajmanual fine-tune • LED display 
Centurion · · place your orders soon-demand for the Centurion is high! 

eature of the Month 
MOTOROLA 68H705CBP MICRO 

BLOW OUT! 
each 

time only, 1 0-lot price is only: .I l I I e 
Introductory Offer! For a limited ~'] ~ ~ minimum order 100 lot 

NOVA VISION 
Watch one channel 
and record another 
any ~~ 
quantity~ 

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

Quality SA-Compatible Remotes 

SRC 8600A SRC 475A (w/volume) SRC 175A SRC 075A 
Operates 8600 on- Operates 8540 & 8590 Operates 850Q-8590 Operates oil beige 
screen programming series volume-control series non-volume 8500 series converters 
converters converters converters 

$6.25 $6.25 $5.75 $5.75 

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

l 0-lot 
prices 

Panasonic TZPC 145 Converter 

Units sold with wireless remote control & batteries 
Features include: parental control (Ponosonic only), lost 
channel recall, favorite channel memory, sleep timer, 
channel 2 or 3 available. 

Panasonic TZPC 1 003 Converter 
Featuring sleep timer, parental lock, lost channel recoil, 
favorite channel memory, ond 80 channel capability. 

- 1111"< 9¥\ ' • __ ., 

. . . 
~li:ttie -· 

\* . 

Panasonk TZPC 145 $ 65 
channel 2 or 3; 1 0-lot prkes 

Full Line of Jerrold-Compatibles 

PIRC 82A JRC 450A JRC SSOA (w/volume) ZRC 3 (Zenith) 
Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
8200 series converters 450 series converters DQN 5&7, Sturcom VI, PM, PZ, ST series 

& Dl4 series converters 
$6.25 $5.75 $5.75 $6.00 

Dozens of other items ·n stock! C or quantity discounts! 
Jerrold- & SA-compatible topcoses with lenses from $3.25 
Torx Bits & Drivers (oil brands) from 3.95 

Kester Solder 44 Coresize from $8.45/roll 
Jumper cables (l, 3 & 6ft.) from .60 

Capacitors (every voltage) ot l OOG-Iot prices from .06 Jerrold- & SA-compatible bezels & lenses from . 95 

NO DESCRAMBLER SALES! 

Call Toll-Free Bam-Bpm PST 800-844-8882 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

Panasonic™, Jerrold™, Zenith rM, Tocom rM, PioneerTMand Scientific Atlanta rM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 

W*ltl112 on ......., lervlae c.nt. 



ALABAMA ~~Electronics CONNECTICUT LitHe Professors Book Center Norvac Electronics 
Uttle Professor Book Center S ,Inc. Archway News 22174 Michigan Ave. 7940 SW Nimbus Ave . Bldg. 8 
2717 s. 18th St. 20655 Soledad Cyn. Rd. #15 64 BankSt. Dearborn 48124 Beaverton 97005 
Birmingham 35209 Santa Clarita 91351 New Milford 06776 MW Electronics 960Conger 
RT Systems Amateur Radio Sav-On Electronics Derrlc Electronics 

229 E. Michigan Ave. Eugene 97402 
Supply 13225 Harbor Blvd. Paw Paw 49079 
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1660 Whitney Ave. Purchase Radio Supply,lnc. 1545 N. Commerc ial NE 
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ARIZONA 11106 Magnolia Blvd. DISTRICT OF Ann Arbor 48104 Powell's Technical Bookstore 
North Hollywood 91601 COLUMBIA Tower Records 33 NWPark 

Batteries, Batteries The Radio Place Tower Records 1214 S. University Ave. Portland 97200 
3415 W. Glendale Ave. #4 5675-A Power Inn Rd. Ann Arbor 48104 Tower Books 
Phoenix 85051 2000 Pennsylvania Ave. 

Sacramento 95824 Washington 20006 MINNESOTA 1307 NE 102nd Ave. 
1829 E. Southern Ave. Tower Books Portland 97220 
Tempe85282 211 Main St. FLORIDA Radio City, Inc. 

6245 E. Bell Rd. Chico95928 Alfa Electronic Supply 
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3 E. 9th St. 630 San Antonio Rd. 
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by Bill Stiles 

built the electronic stethoscope to help find a 
noise in my car. It is hard to find such noises 
without some type of listening aid. I have also 
used it to find noises in moving parts of elec­
tronic and other equipment. Another use, that 
I did not think of when building it, is checking 

the operation of speaker systems. 
Historically, the first listening aid (for automo­

biles) was an acoustic stethoscope, similar to a 
medical acoustic stethoscope except for the 
sound pickup (actually a vibration pickup). A 
metal probe connected to a diaphragm is used. 
The back of the diaphragm is enclosed, and flexi­
ble tubes connect it to metal earpieces. The 
probe is placed in contact with suspected 
sources of noise, and vibrations conducted by 
the probe to the diaphragm are converted into 
sound waves which travel through the tubes to 
the earpieces. 

An electronic stethoscope can be a consider­
able improvement over an acoustic stethoscope. 
It is more sensitive, has better frequency 
response, and has a volume control to reduce 
the level when the noise is loud. 

Several electronic units are sold by automo­
bile parts and equipment suppliers, and several 
construction articles have been published in elec­
tronics publications. 

In these units, the noise is picked up by a 
probe, then amplified and sent to headphones. 
Most of them use a small microphone element in 
the probe which picks up sounds from the air; a 
few use a vibration probe. 

With a microphone, the probe does not have 
to contact the noise source. As it is brought near 
the source of noise, the sound in the headphones 
gets louder. For some noises, a microphone 
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: -probe is better. For others- for example, a 

noisy alternator bearing - a vibration probe is 
better. 

In some published stethoscope circuits, 
stereo headphones are used, but the headphone 
units are connected in series to increase their 
impedance for adequate volume. When I needed to find a noise in my car, I 

looked at several published stethoscope circuits. 
Most of them used several parts or required high­
impedance headphones. Some required a split 
power supply. I had recently built some circuits 
using the LM386 power amplifier IC, and I decid­
ed a simpler, better stethoscope could be built 
using it. 

My circuit uses a single LM386 and a few 
other parts, operates from a single nine-volt bat­
tery, and drives standard stereo headphones with 
more than adequate volume. Not only are stereo 
headphones easier to find (most of us have some 
extras lying around), their wide frequency 
response gives better reproduction of low-fre­
quency noises than most high-impedance head­
phones. 

A series connection drives the headphones 
out of phase, which may produce an ·odd sound. 
The electronic stethoscope has more than ade­
quate power and gain with the headphones con­
nected in parallel (producing more natural in­
phase sound from the headphone units). 

Several stereo headphones were tried, all of 
them provided higher volume than is needed. 
Both types of probes - a microphone probe and 
a vibration probe- are included, for use with dif­
ferent types of noises. 

Circuit Description 

The LM386 power-amplifier IC is used in the 
electronic stethoscope. A number of circuits have 

been published using the 
LM386, one of the most 
useful, readily available 
guides is the LM386 data 
sheet in Radio Shack's 
Semiconductor Reference 
Guide. 

In the electronic stetho-
scope circuit (shown in 
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C5 
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Figure 1 ), the LM386 oper­
ates at its maximum volt­
age gain of about 200; R2 
is the volume control. (In 
circuits using the LM386, if 
C4 is omitted, the gain is 
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amplifier, IC1 · 
has a voltage 
gair;) of 2~0. 

about 20 and bypass 
capacitor C6 is not needed. 
Intermediate gains can be 
obtained by connecting a 
resistor in series with C4; 
1200 ohms gives a gain of 
about 50.) 

R3 and C7 improve 
high-frequency stability of 
the amplifier. In building 
several different circuits 
using the LM386, power 
supply bypass capacitor ca 
has been very important in 
assuring a stable amplifier. 
It should be located close 
to IC1 (within one or two 
inches on the board). Some 
published circuits for the 
LM386 do not use it, but 
one circuit I built was very 
unstable until it was added. 
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Battery operation is possible because the 
quiescent current of IC1 is about 5 rnA. For low 
battery drain, LED1 -the pilot light - is a low­
current type, which draws only 2 to 2.5 rnA. C3 
and S2 form a treble-cut tone control, useful 
when looking for a low-frequency noise. The 
microphone element in the microphone probe 
(Figure 2) is connected directly to the input of the 
amplifier. 

· A piezo element is used as a pickup trans­
ducer in the vibration probe 
(Figure 3). When used as a 
sound source, a piezo element 
cannot produce low frequencies, 
because of the small size and 
stiffness of the vibrating element. 
However, when used as a pickup, 
it has a fairly good low-frequency 
response. (Similarly, the small 
diaphragm of the microphone 
could not produce low frequen­
cies, but it is effective in picking 
up low frequencies.) 

Because of its effective inter­
nal series capacitance of 0.025 
uF, the piezo element (BZ1) must 
be connected to a circuit with a 
high input impedance for good 
low-frequency response. If it was 
connected directly to the amplifier 
input, the 10,000 ohm resistance 
of R2 would cause the low fre­
quency response to roll off at 6 
dB per octave below about 640 
Hz. 

In the circuit in Figure 3, 01 is 
used as a source follower. Its high 
input impedance eliminates low­
frequency roll off; its gain is slight­
ly less than one. The output of the 
vibration probe is still higher than 
the output of the microphone 
probe; R3 and R4 form a voltage 
divider to reduce the output. 
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have found this board to be use­
ful for many small projects, using 
one IC, two small ICs, or several 
parts but no ICs.) Not all of the 
board is used and it is possible 
to cut off one or two edges of the 
board (with a fine-tooth hacksaw) 
to make it a better fit in the case. 

A Radio Shack 270-239 metal 
case (left over from an earlier 
project) was used. A plastic case 
could probably be used, as the 
shielding of a metal case does 
not seem to be necessary; there 
is little hum or noise pickup in 
the amplifier. R2, S2, J1, J3, and 
LED1 were all mounted in one 
end of the case, allowing the 
case to be placed in a pocket or 
clipped to the user's clothing. 

The two-conductor shielded 
microphone cables to the probes 

d}.~~-
are about four feet long. Probe 
jack J1 is a miniature (1/8") 
stereo phone jack. This could 
cause a problem, as output jack 
J3 is also a stereo phone jack. I 

The Microphone 
Probe.-

The impedance matching circuit of Figure 3 
is located in the probe to eliminate noise pickup 
in the shielded cable. (High-impedance cables 
pick up noise unless they are very well shielded, 
and there is lots of noise around a car engine!) 

Construction 

The circuit was built on one section of a 
Radio Shack 276-1 59 Dual IC Project Board. (I 

R1 
1 Y.EX; 

R2 
Y.EX; 

CIRCUI1' JOARD 

Q.1 
MPF102 

tried to find a different connector 
for J1, but could not find a three­
conductor connector that is small 

enough to fit in the end of the case. 
I used a regular (1/4") jack for J3, both to 

make it different from J1 and to allow large 
headphones to be used, since most large head­
phones have a 1/4" plug. (An adapter is used for 
headphones with a 1/8" plug.) R1 was added to 
prevent shorting B 1 if headphones are acciden­
tally plugged into J1. 

If a different connector is used for J1, R1 
can be omitted. (The supply voltage rating of 

*SEE TEXT 
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• --------------- ... 0 

PL1 

····.· -~ a. The Vibration Probe. 



AMPLIFIER PARTS LIST (Figure 1) 

SEMICONDUCTORS 

IC1 - LM386 audio amplifier, integrated circuit 
LED1 - Low-current LED (see text) 

RESISTORS (1/4-watt, 5% or 10%} 

R1 - 1,000 ohm 
R2 - 10,000 ohm audio taper panel-mount poten­
tiometer, with switch (Radio Shack 271-215 or 
similar) 
R3- 3.9 ohm 
R4 - 3,300 ohm 

CAPACITORS 

C1, C5- 220 uF, 16 WVDC, electrolytic 
C2 - 0.47 uF, ceramic disc or Mylar 
C3 - 0.22 uF, ceramic disc or Mylar 
C4- 10 uF, 16 WVDC, electrolytic 
C6 - 1 00 uF, 16 WVDC, electrolytic 
C7- 0.047 uF, ceramic disc or Mylar 
C8 - 0.1 uF, ceramic disc or Mylar 

OTHER COMPONENTS 

J1 - Miniature (1/8") stereo phone jack (see text) 
J2- Closed circuit mono phone jack (optional, 
see text) 
J3 - 1/4" stereo phone jack (see text) 
S1 - Power switch (part of R2) 
S2 - SPST miniature slide or toggle switch 
81 - Nine-volt alkaline battery 

MISCELLANEOUS 

Enclosure (see text), circuit board (Radio Shack 276-
159 or similar, see text), stereo headphones, nine­
volt battery snap with leads, knob, wire, solder, 
hardware, etc. 

MICROPHONE PROBE PARTS LIST 
(Figure 2) 

MIC1 - Electret microphone element (Radio Shack 
27.0-092 or similar) 
PL 1 - 1/8" stereo phone plug (see text) 
Small two-conductor shielded cable (Radio Shack 
278-514 or similar), "faucet supply tube" or 3/8" ID 
tubing (metal or plastic, see text), heatshrink tubing, 
plastic electrical tape, wire, solder, etc. 

VIBRATION PROBE PARTS LIST 
(Figure 3) 

RESISTORS (1/4-watt, 5% or 10%) 

R1 , R2 - 1 megohm 
R3 - 1,000 ohm 
R4- 330 ohm 

OTHER COMPONENTS 

01 - MPF102 or similar JFET 
C1 - 0.47 uF, ceramic disc or Mylar capacitor 
BZ1 - Encased piezo element (Radio Shack 273-073 
or similar~ 
PL 1 - 1/8 stereo ·phone plug (see text) 

MISCELLANEOUS 

Enclosure (Radio Shack 270-220 or similar), small 
two-conductor shielded cable (Radio Shack 278-514 
or similar), four-penny (1-112") nail, small perforated 
board, heatshrink tubing, small wire tie, wire, solder, 
etc. 

MIC1 is 4 to 10 volts; it can be supplied directly 
by B1.) 

J2 was added to allow the amplifier to be 
used separately - such as an audio signal tracer 
-when needed. It was mounted on the side of 

the case, as there was not room on the end. 
S2 can be replaced by a 10,000-ohm pot, for 

a variable treble-cut tone control. In my unit, 
there was not room in the end of the case for 
another pot (S2 is smaller). If a pot is used, you 
may want to change C3 to 0.47 uF or larger, for 
more high-frequency reduction at the maximum 
cut setting. 

There are several sources for low-current 
LED1 (2 to 2.5 mA) used for a pilot light. A red 
low-current LED is sold by Radio Shack (stock 
number 276-044). QT Optoelectronics low-cur­
rent LEDs are available from Digi-Key Corp. 
(701 Brooks Ave. South, P.O. Box 677, Thief 
River Falls, MN 56701-0677, phone 1-800-344-
4539) as stock number HLMP-4700QT-ND (red) 
and HLMP-4719QT-ND (yellow). 

(The current rating of these is not shown in 
recent Digi-Key catalogs, but was shown in ear­
lier catalogs, and I used these LEOs in my 
stethoscope and in several other battery-pow­
ered projects.) 

Hewlett Packard No. HLMP-4700 (red) is 
available from Hosfelt Electronics, Inc. (2700 
Sunset Blvd., Steubenville, OH 43952, phone 1-
800-524-6464), as stock number 25-325. Other 
low-current LEDs, available from various distrib­
utors, include those manufactured by Lumex 
Optoelectronics, Inc., Industrial Devices, Inc., 
Chicago Miniature Lamps, and Linrose 
Electronics, Inc. 

I built the microphone probe in a metal 
"faucet supply tube" (used in plumbing). This 
has an outside diameter of 3/8", expanded to 
about 1/2" at the end which attaches to the 
faucet. The expanded end, which is partially 
closed, was drilled out to 3/8" diameter to fit 
MIC1. The tube is longer than needed for the 
probe, and can be cut to a suitable length 
(about 4" to 6"). 

A plastic faucet supply tube is also available 
(it probably could be used), as well as a higher­
priced "flexible" metal tube, which probably 
would not work as a probe housing. 

If you have trouble finding a faucet supply 
tube, a straight metal or plastic tube, 3/8" inside 
diameter, can be used. 

Construction of the probe using a straight 
tube is shown in Figure 2. The shielded cable is 
spliced to the short cable attached to the micro­
phone element. Then the microphone element is 
mounted, with a small amount of glue, near the 
end of the probe tube. 

Strain relief must be provided where the 
cable leaves the probe, to prevent pulling on the 
microphone or on the splices. The strain relief I 
used is also shown in Figure 2. 

First, a 2-1/2" to 3" length of heatshrink tub­
ing is placed over the cable (this is easier if it is 
done before the microphone element is mounted 
in the probe). Then, after the element is in the 
probe, the cable is wrapped with 3/4" plastic 
electrical tape to a diameter just smaller than 
the probe tube. 

About 2" of 1 /2" heatshrink tubing is placed 
over the plastic tape and the probe tube to hold 
them together. (If desired, the heatshrink tubing 
can extend over the entire length of a metal 
probe tube to protect against shorts if the probe 
is dropped.) 

The circuit and construction of the vibration 
probe is shown in Figure 3. An encased piezo 
element is used as a vibration transducer. It is 
fastened to the end of a small project box with 

plastic glue or Super Glue TM. 

A standard four-penny (1-1/2") nail is used 
as the vibration pickup. It is glued to the center 
of the piezo element, extending through the hole 
in the element case. The glue would be strong 
enough to hold the nail to the element, but not 
so strong as to tear the metal coating on the 
element if there is a blow to the nail. Super Glue 
or epoxy glue are probably best. 

The nail, next to the head, was built-up with 
3/4" electrical tape and heatshrink tubing to the 
diameter of the hole in the element case, to 
(hopefully) protect against a blow to the nail. 
(After the nail in my unit was loosened by a 
blow, I made a carrying case for the vibration 
probe from a small shipping box. Plastic foam 
was cut to shape and glued in the box to hold 
the probe in place.) 

If the head of the nail is not smooth, it 
should be smoothed with a file. If the nail head 
is larger than the hole in the piezo element 
case, the edge of the head can be filed to a 
smaller diameter, or the hole in the element 
case enlarged (very carefully). 

The impedance matching circuit (01 and 
associated parts) was built on a small perforated 
board and mounted in the probe enclosure. 01 
can be an MPF102, 2N3819, or similar small 
JFET. Note that the gate is lead 3 on a MPF102, 
and lead 2 on a 2N3819. 

On these and many other small JFETs, the 
source and drain are interchangeable. To pro­
vide strain relief, a length of heatshrink tubing 
(about 2") was placed on the probe cable where 
it leaves the enclosure. Then a wire tie was 
tightened over the heatshrink tubing inside the · 
enclosure until the tie would not slide on the 
cable (see Figure 3). 

Testing and Operation 

Connect the microphone probe and turn on 
the amplifier. At higher volume settings, sound 
should be heard in the headphones if the probe 
is near any source of sound. There may be a 
feedback howl if the probe is brought close to 
the headphones. 

To use the stethoscope, bring the probe 
close to suspected sources of noise. The sound 
in the headphones will get louder as the micro­
phone probe is brought closer to the noise 
source. If you have trouble locating the source, 
switch to the vibration probe. 

For example, a noisy alternator bearing pro­
duced similar noise levels with the microphone 
probe when the probe was near any part of the 
alternator. But when touching both ends of the 
alternator with the vibration probe, the end with 
the bad bearing was noticeably louder. 

The microphone probe can also be used for 
checking stereo speakers. Good quality head­
phones should be used, preferably large-size 
units with a cushion which reduces external 
sounds. Hold the probe a few inches in front of 
each tweeter, mid-range, and woofer unit. 

Any noise, distortion, weak sound, etc., can 
be heard in the headphones when the probe is 
in front of the defective unit. If in doubt, compare 
with the sound from the speaker for the other 
channel. 

You can also do a rough check of the dis­
persion angle of a tweeter by holding the probe 
at different angles and positions in front of the 
tweeter. NV 

Nuts & Volts Magazine/July 1997 37 



P J C Emulator 
I TEST EQUIPMENT cont. 

Metric 800-432-3424 
Fax: 415-341-8874 

P/CE-6 from $295 
• Real-Time In-Circuit Emulator 

(to 10 MHz) 

PORTABLE SCOPES: Tek 222A (10MHz) 
digital storage/readout, handheld battery­
operated $1 ,500. Tek 465 (1 OOMHz) $425. 
Tek 475A {250MHz) $650. Tek 475AIDM44 
{250MHz, multimeter) $735. Tek 466 
{1 OOMHz, storage) $695. All with bright 
CATs; excellent condition, warranty. Pepper 
Systems, 214-353-0257. Equipment Sales, Inc. E-mail: metricsale@ aol.com 

• Supports PIC 16C62X, 16C6X, 

~C~T • BUY • 8]ll 
. . \ 

I I I • \ 

16C7X, and 16C84 
• Single step and run to Breakpoints 
• Includes Assembler and Simulator 
• Programmer for PIC 16C5X, 16C6X, 

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

Learn 8051 
on fJC ! 

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

• 8051 core processor (80C552) with 

~
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Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

8 channel 1 O-bit AID and PWM 
• 24 more I/Os and RS-232 port 
• 32K ROM and 64K RAM 
• Includes Assembler, Disassembler, 

Simulator, plus monitor and example 
programs, only 5225 

EXPERIMENTER'S DELUXE POWER SUP­
PLY. 0-20 VOLTS DC OUTPUT, coarse/fine 
adjust. DUAL RANGE CURRENT LIMIT, 0-
200 milliamps, 0-2 amps. SEPARATE .6" 
LCD READOUTS; 0-19.9 volts, 0-199 rnA 
and 0-1.99 amps. VOLTMETER has selector 
switch and external input jack for trou­
bleshooting. For brochure, send SASE to 
Boling Engineering Associates, PO Box 
462535, Garland TX 75042-2535 or call 972-
276-5073. 

TEST EQUIPMENT MANUALS, MANUALS, 
MANUALS for purchase or sale. We accept 
VISA and MIC. Call 732-280-0007 or fax list 
732-280-0111. 

i 
D 

Hewlett-Packard, Tektronix, Fluke, Dranelz, TTC, Anritsu, 
Wavetek, Keithley, and more 

ROMY-16 
EPROM EMU LA TOR 

Test & Measurement Instruments 

Over 7000 Models • 6·Month Warranty 
Save 30·90% • S·Day Free Trial 

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

J&M Microtek, Inc. 

FED-LOG on CD-ROM. Have you wondered 
what all those numbers were on government 
sales catalogs? Now be able to identify all 
government stock numbers for price, mfg., 
part number, description. $350 a set. Call 
TJ's Wholesale Surplus 904-897-6482. E­
MAIL: TOMFORSHE@AOL.COM 

TEKTRONIX PLUG IN SALE! HUNDREDS 
OF 7000 & 5000 SERIES PLUG INS 
REDUCED UP TO 50% STARTING AT $45. 
AST GLOBAL MARKETING: voice : 1-888-
216-7159; Fax: 814-337-7920; E-Mail : ast 
mrktg@wrench.toolcity.net 

Write In 146 on Reader Service Card. 

83 Seaman Road, W Orange, NJ 07052 
Tel:(101)125-1891 Fax:(101) 716-4567 

Write In 107 on Reader Service Card. 

ALL CABLE NEEDS 
~ SE HABLAN ESPANOL 
E 

ELECTRONICS CORP. 

TOLL FREE ORDER LINE: 

1-800-361-4586 
ALSO 

HOOK-UP HELP LINE: 

1-630-·9-0281 

CONVERTERS 
ALL BRANDS 

WITH REMOTE 

COMPETITIVE PRICING 
HOURS: Mon. thru Fri. 9-6, Sat. 10-2 
30-DAY MONEY BACK GUARANTEE 

1 YEAR WARRANTY 
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EM/ 11 Wave/Radar /Ultrasonic/IR/Light/Sound 
Detectors/Xmitters/Jammers/Blasters *Security I 
Surveillance * EM Weaponry I Countermeasures * 
Neurophone/Rife/Resonant Crystal Radionics * 
Bug & Tap Detectors/Blasters * Lineman's 
Handsets* Phone Color Boxes * Voice Disguisers 
* ESS Infinity Devices* DTMF Decoders* Child 
Finder* Panic Button* Slot Machine Masters* 
Subliminal Mixer I Amps (Ultrasonic/Infrasonic)* 
Alien Brainblasters * Electronic Dowsers* Shriek ~ ................ -.! ..... lllllllllllllliii ..... Wiillllllllllll 
Modules* Ghost Detectors *Vortex Generator* 
Blackjack Devices * 6th Sense Communicator * 
Much, much, much more! Buy ourCatalog Today!! 

Describes in detail how Faxes are 
hacked and countermeasures. 
Includes G3 Fax protocols, commo 
parameters, compression algo­
rithms, Class 1 & Class 2 com­
mands, Spy Fax Switcher, Fax 
Servers, FODs/FOCs, and --llliiiiii;o;;;;;;;:;:QJ 
Makeup/Terminating-Codes. And 
desigrung Fax interception devices "''~!._lnuu•• yu'g 
... F.axax,ees.into Stealth Faxes. Mort! __ _. ................. ... 

Compilation of lOOs 
of the best eye-P.opping 
articles written by lop hack­
ers & phreakers. ASCII text. Covers 
every maior topic in hackerdom! 
Comes on "3 HD PC Disks! $39. 

$29 
Describes every known means of credit card fraud and 
scams. Includes countermeasures. Protect yourself! 

RADIONIC$ MANUAL S29 
Exciting electronic and electromagnetic therapeutic, diagnostic 

I..._:::""..;.•• devices (mostly experimental). History, descriptions, plans, 
availability! Totally painless, can be used while asleep! 

STEALTH TECHNOLOGY $24 
Every known police radar and laser error- stealth method 
and material used to minimize reflections - strategies to 
fight speeding tickets- methods to detect and jam sagnals! 
HIGH VOLTAGE DEVICES $29 
Many HV device plans: Stun Gun, Taser, Prod, Cane, Flasher, 
Blaster, Zapper, Audio/RF/Radar Jammer, Jacob's Ladder, 
Plasma & Van de Graaff Gens., Fence Charger, Geiger Counter, 
Fish Stunner, Plant Slim., Kirlian, much more! 
POLYGRAPH DEFEATS t:9 
Many methods used to tell "the l111lh" to "lie detectors" . 

IF YOU ORDER ANY CATALOG 
THIS YEAR, THIS MUST BE IT/ 
THE ALL•NEW TOP SECRET CATALOG 
FEATURES 200+ HI•TECH PRODUCTS! 

WILL ROCK YOUR WORLDI 

MAIL S31 OR $1 WITH ORDERI 

ORDER NOWI 
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I TEST EQUIPMENT cont. 

POWER SUPPLIES, ETC.: HP 62378 triple 
output: 0-18V, 1A; 0-20V, .SA dual tracking 
$390. HP 6253A 0-20V, 3A dual tracking 
$290. HP 6255A 0-40V, 1.5A dual tracking 
$350. HP 64438 0-120V, 2.5A $375. Tek PS 
503A triple output $190. Xentek extreme iso­
lation transformers for CLEAN POWER: 
5KVA, 2 .5KVA, etc., starting at $175. 
Excellent condition, warranty. Pepper 
Systems, 214-353-0257 (FAX 214-902-
9511). 

WANTED: LATE model TEST EQUIPMENT 
and test equipment MANUALS, HP, 
Tektronix, and others. Fax your for sale list to 
410-750-1192 or mail to US Surplus, PO Box 
37, Ellicott City, MD 21041, Attn: Ron 
Baublitz. Phone # 410-750-1083, E-Mail: 
ussurplu @clark. net 

AMPLIFIED MULTIMEDIA 
SPEAKERS 

Midipro # 
MD58 
Amplified 
stereo speak­
ers for comput- 1 

er/multimedia 
use. 3 watts 
RMS/12 watts 
peak full range 
8 ohm speakers. 
Beige cabinets, ported 
for extra response. 7.24" x 2.95" x 4.75". 
Operates on 6 volts. Includes cables. Requires 
either 4 C cell batteries or 6 to 12 volt power 
adapter (not included). 

CAT# SK-58 

Above speaker set including DC POWER 
ADAPTER/BATTERY ELIMINATOR 
CAT# SK-58A $17.95 per set 

SMALL NEODYMIUM 
RARE EARTH MAGNETS 

Semi-circular, irregularly-shaped magnets. 
Shiny finish with a polarity marking 
dot. 0.93" long x 0.3" x 0.07" , • ~ 
thick. Powerful for their size. ~ 

CAT# MAG-30 

j1s0 pes. - $100.00 I 
I 5 amp Solid State Relay I 
C.P. CLARE I Theta J # JTA2405-3 
Compact, TTL compatible, optically 
isolated solid state relay for loads 
up to 5 amps @ 240 vac. 0.8" x 
0.82" x 0.56" high epoxy block with a 1.4" 
long metal mounting flange. 1.19" mounting 
centers. 0.062" dia. x 0.175" high pins. Can be 
pc mounted or pins can be wrapped and sol­
dered. UL and CSA listed. 
Input: 4 - 8 vdc - Load: 5 amps @ 240 vac 

CAT# SSRLY-2405 

j1 0 for $55.00 I 

TEKTRONIX PLUG-INS: AM 502, 7A22 
high-sensitivity differential amplifiers $375, 
$350. AM 503 & A6302 current probe & 
amplifier $850. FG 504 40MHz function gen­
erator $725. TR 503 tracking generator $857. 
5010 waveform digitizer with readout $295. 
7CT1 N curve tracer $350. 7D20 digital stor­
age $700. 7L5/L3 spectrum analyzer, 20Hz-
5MHz, 1OHz RBW $1 ,400; with tracking gen­
erator $1,900. 7S12, S-6, S-52 time domain 
reflectometer $1,400. 7S14 1GHz sampler 
$600. Excellent condition! Mainframes avail­
able too. All with warranty. Pepper Systems, 
214-353-0257. 

FLUKE 6080A/AN signal generator 0.1 MHz 
to 1056MHz resolution 1Hz 10 digit display 
output range +13dBM Am, FM and phase 
modulation . Sold new $20,000. Our price 
$4,500. 90 day guarantee. Call 1-800-435-
1516. 

MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SOU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 805-934-2058. 

VIDEO EQUIPMENT SALE! Cannon RT-191 
still video transceiver $325; HP 3781 B pat­
tern generator $500; HP 5180A waveform 
recorder $750; Shiba Soku 925R/1 NTSC 
color video noise meter $225; Shiba Soku 
CD10A1 color decoder $200; Shiba Soku 
TG-7/1 NTSC TV test signal generator $375; 
Tektronix 520 NTSC vector scope $350; 
Tektronix 520A $375; Tektronix 604 $225; 
Tektronix 1420/528 $650; Tektronix 1470 
color test signal generator $250; Tektronix 
1480C $350; Tektronix 1480R $200; 
Tektronix 1485R $550. AST GLOBAL MAR­
KETING: voice: 1-888-216-7159; Fax: 814-
337 -7920; E-Mail : astmrktg@ wrench .tool 
city.net 

QUALITY 
PARTS 

CALL, WRITE, FAX 
or E-MAIL For A 

FAST 
SHIPPING 

Free 96 Page 
CATALOG. 

DISCOUNT 
PRICING 

Outside the U.S.A. 
send SJ.oo Postage. 

NOTEBOOK COMPUTER 
CARRYING CASE 

Great looking, padded 
carrying case, suit­
able for most 
notebook 
computers 
or similar 
equipment. 
Black 
leatherette exteri­
or with separate 
zippered compartment 
for papers or accessories. 
Detachable nylon web shoulder strap. Interior 
space is 13.5" X 9" X 2.5" 915 
CAT# CSE-12 $ each 

Shoot That TV, VCR Etc.! 
COLT 45 - STYLE 

Universal Infrared Remote 

The Gunvertor rM 

is a full-featured, 
programmable 
infrared remote control for 
TV, VCR and Cable converter. 
It is easy to program and works 
with most popular video equip· 
ment. It can be used like any other 
IR remote. Or, fire it like a gun. Each 
time the trigger is pulled it changes 
channels. A great toy, useful and fun for the 
channel-surfing couch-potato in your house. 
Includes instructions. (4 AA batteries not 
included). 995 

CAT# GNV-1 $ each 

' 
470 UF, 450 VOLT 

SNAP-IN CAPACITOR 

Nichicon LGQ2W471 MHSC 
1.375" diameter x 2" high. 
0.4" lead spacing. 

CAT# EC-4745 

1 0 for $40.00 

I 
410 UF, 300 VOLT 

PHOTOFLASH CAP. 

Rubycon # 1 A2304A 
0.7" dia. X 1.7"1ong. Right angle 

PC or solder leads on 0.25" centers. 

CAT# PPC-410 

10 for $18.50 
200 for $320.00 

THERMOELECTRIC 
COOLER 

PELTIER JUNCTIONS 

Cl---==-
These incredible miniature solid state heat 
pumps raise or lower temperature in a small 
area almost instantly. Utilizing the Peltier 
effect these modules perform the same cool­
ing or heating functions as freon based 
refrigerators but they do it with no moving 
parts, and are very reliable. Current applied 
to the device will produce heat on one side 
and cold on the other side, up to 68° C dif­
ference between the two sides. Modules 
can be mounted in parallel to increase the 
heat transfer effect or can be stacked to 
achieve high differential temperatures. 127 
thermocouples per device. Operates on 3-12 
Vdc. Requires a heatsink to prevent over­

heating. 
1.18" (30 mm) square 

X 0.15" (3.8 mm) thick. 

$1700 CAT# PJT-1 
each 5 for $75.00 

1.57" (40 mm) square 
X 0.15" (3.8 mm) thick. 

2600 CAT# PJT-2 
$ each Sfor$110.00 

Quantity Pricing Available! 

ORDER TOLL FREE 7 -800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408'-0567 

FAX (818) 781-2653 • INFO (818) 904-0524 

INTERNET http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

NO MINIMUM ORDER • All Orders Can Be Charged to Visa . Mastercard, American Express or Discover • Checks and Money Orders Accepted by Mail • Orders 
Delivered in the State of California must include California State Sales Tax • NO C.O.D • Shipping and Handling $5.00 for the 48 Continental United States- ALL ~. . 
OTHERS including Alaska. Hawaii, P.R. and Canada Must Pay Full Shipping • Ouant111es Limited • Prices Subject to change without notice. ~ 

II MANUFACTURERS - We Purchase EXCESS INVENTORIES ... Call, Write, E-MAIL or Fax YOUR LIST. II 
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TEK CURVE tracers: 577 D1 $995, 577 02 
$750, 576 $1,350, 575 $250. Checked/ 
adjusted. 30 day guarantee. Credit cards 
accepted. Four Designs Co. 360-887-1555, · 
FAX 360-887-1549. 

SALE POWER SUPPLIES: Leader LPS-152 
triple output, auto tracking $275; BK 1646 
metered 15V-10A, $150; HEWLETT 
PACKARD 6620B 25/SOV, 5/1A $100; 6260A 
10V 100A $250, 2 available. 6265B 40V 3A 
$200; 6266A 40V 6A $275; 6268A 40V 30A 
$275; 6282A 10V 10A $150; Line condition­
ers Sola @ 9 amp $150; @ 16.7A $225; @ 
2A $100; Topaz 8.3A & 6.4A $200. All as 
new. Psitech Plus 707-745-4804. Fax 707-
747-5277. 

INVENTORY REDUCTION SALE: 
PRICES SLASHED UP TO 60%. LIMIT­
ED TIME OFFER. VIEW COMPLETE 
LIST AT WEB SITE "a-mall.com" or con­
tact NOW: AST GLOBAL MARKETING: 
voice: 1-888-216-7159; Fax: 814-337-
7920; E-Mail: astmrktg@ wrench . tool 
city.net 

SELL: GR W5MT3A metered variac 0-140V, 
0-5A, $125; GR874-F500 low pass filter, $60; 
GR 874T, $30; HP 4288 and probe current 
meter, $300; HP 628A signal gen. 15-21 
GHz, $300; HP 7046B, $400, HP plotters 
7475A RS232, $150; HP 7475A HPia, $250; 
HP 7470A, $200. A-Comm Electronics 303-
290-8012. 

WANTED TEST EQUIPMENT: We buy all 
types of test and measurement equipment, 
call or fax us with your sale lists. phone of fax 
520-432-1229. E-Mail: copp@primenet.com 
Coppes Electronics 

RACAL-DANA 9009N automatic AM/FM 
modulation meter. Automatically tunes from 
8 to 1500MHz. FM deviation is from 1 .5 to 
150KHz in 7 ranges. AM modulation is from 0 
to 100% in 5 ranges. Sensitivity is from 40 
mV to 7V. Small unit like the Marconi TF 
2304. Excellent, with manual. $365 ppd 
CONUS. Quantities available . Brian Kent 
(Kentronix), PO Box 2444, Farmingdale , NJ 
07727.908-681-3229,908-681-3312 FAX, E­
Mail: brian@kentronix.com 

HP 86408-323 signal generator. .5 to 
550MHz. -137 to +20 dBm. AM/FM/pulse. 6-
digit readout. $900. Systron-Donner 6245A 
18GHz microwave counter . Calibrated . 
$1 ,500. FE-1 OOOQ portable 5, 1, .1 MHz fre­
quency standard. <2x1 o·'"/day $500. 
Wavetek 3000-200 $850. Gould 32 channel 
K100-D logic analyzer $500. HP 8601A 
sweeper $400. Gary N6ZD. 408-385-0301. 
VISA & MASTERCARD. HTTP://WWW. 
TECH-SERVICES.COM for photos & 13 
page "list" plus information. 

WE PAY TOP DOLLAR for your used test 
equipment. Fax us 732-280-0111 or phone 
us 1-800-435-1516. 

RF WATIMETER: B&W 334-A includes 1 KW 
dummy load $79; Heath IG5206 video align­
ment gen. $39; Shallco T-693 precision audio 
attenuator $99; Vector WR-50C signal gen. 
$69; Beckman Scopemate II $129; Tek 1230 
logic analyzer $490. Synergetics Surplus, 
3860 West First Street, Box 809, Thatcher, 
AZ 85552. 520-428-4073. synergetics@tina 
ja.com VISAIMC. 

HP 4328A milliohmmeter w/surface probes 
$325, Fluke 1900A $75. Four Designs Co. 
360-887-1555, FAX 360-887-1549 

SELL: RACAL Dana 9922 3GHz counter, 
$600; HP 5340A Opt. 1, $1,500; Tektronix 
7S12, S52, S6, 7623, TOR, $2,000 ; HP 
8601 A sweeper .4-110 MHz, $500; HP 141T, 
8552B, 85538, $1,500; HP 141T, 8552B, 
8555A, $2,000; HP 86838 sig . gen. 2.3-6.5 
GHz, $2,500; HP 8616A sig. gen . 1.8-4.5 
GHz, $650; HP 8709A synchronizer , $200; 
HP 7550A plotter $400; HP 934A harmonic 
mixer, $50; Tektronix PG-508 , pulse gen . 
$400. A-Comm Electronics 303-290-8012. 



J-~J CORP. 
AR-146 
2 Meter Ham 
Transceiver 
Features 50 watt 
output. CTCSS 
encode and 

decode. DTMF paging. DTMF decode and display. 40 
memories store any frequency, offset or CTCSS tones. 
Order # (ea.) 
111-5000 $279.00 

Stereo Tube Amplifier Kits from 
v A L Valve Audio Lab 

Combines time proven vacuum tube design. state of 
the art passive components and your own hand 
craftsmanship to provide the ultimate sound 
performance for the dollar. Assembly easily completed 
in two evenings. Requires advanced kit building ability. 
Order # Model (ea.) 
50-2425 VAA-l 00 40W /Channel $299.00 

Amplifier 
50..2435 VAA-L 1 Line Drive Preamp 169.00 

Miniature 
Replacement 
Speakers 
Alinco magnet speakers commonly used in portable 
radios. tape recorders or projects. All have 8ohm coil 
and alinco magnets. Many other sizes and ferrite 
magnet versions available. 
Order# Size 
52-o85 l W' 
52..()95 2" 
52·105 2W' 
52·115 3" 
52·120 3W' 

2 mp u i-Vol age 
Po er Su v 
Rotary switch selects 3, 4~. 6. 7~. 9 
and 12 volts. Ideal for use with 
projects or as a battery eliminator. 
Order # (ea.) 
28-2200 $16.95 

(ea.) 
$1.59 

1.59 
1.69 
1.89 
2.29 

Complete k1t has all you 
need to create an efficient 
low cost two-way speaker 
system in your own cabinet. 
Includes 6" long throw 
woofer, 1' tweeter and 
terminal cup with attached 
crossover. 60W RMS capacity. 

Order# 
58-1655 

Ideal for the professional or 
hobbyist. Contains ten each 
of the following types: 1 N4002F. 
1 N4004F. 1 N4006F. 1 N4007F. 
1N5401. 1N5404, 1N5407G. 
1N5408, 6A 10, 6A40. 6A80 and 
6A 100. Chart in lid also shbws 
specifications and re-order 
numbers. 
Order# 
102.026 

(ea.) 
$9.44 

(kit) 
$1 9.95 

Universal 
Test System 
Ideal for the 
classroom or 
test bench. 
Combines four 
of the most commonly used pieces of test equipment. 
Triple output power supply, 3'% digit DMM with 
bargraph, 2M Hz sweep function generator and 1 GHz 
frequency counter. 
Order# (ea.) 
72-5085 $549.00 

CCD Boa Camera 
W format CCD camera has built-In 
electronic iris. Great for CCTV. 
surveillance or ATV use. Self 
contained board measures only 
2" x 2" x ~·.Requires 12VDC. 
Order # (ea .) 
82·1005 $129.00 

· o Amplifier 
odues 

Great for any 
amplifying application. 
Pre-assembled boards 
require l2-24VDC and 
provide 1-20W RMS. 
They can be 
Incorporated into 
existing components. 

speaker enclosures or a variety of other places. 
Frequency response 30Hz-18KHz. 
Order # Output 
HK00028 lW 
HK00029 SW 
HK00030 15W 
HK00031 20W 

Hole Cutter w· h 
Ad us ab e Ra u d 
Great for speaker mounting. Cuts 
lY..'-7%' holes in plywood. plaster 
board and acrylic sheet up to 1'%' 
thick. Also cuts aluminum. brass 

(ea.) 
$7.34 
13.60 
22.00 
24.10 

and metal sheets up to .04' thick. Base keeps bit 
perpendicular to cutting surface and cowl collects 
debris when ceiling cutting. 
Order # 
22·1625 

(ea .) 
$99.95 

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. 
Order # (ea.) 
81·2235 $99.95 

Write In 141 on Reader Service Card. 

Necessary when removing tamper 
proof screws found in many items 
Including Nintendo and Sega video 
game units and cartridges. Fits in 
any standard Y..' driver. 
Order # Size (ea.) 
22·1145 3.8mm $3.49 

3.49 22·11 50 4.5mm 

Speaker 
Repair Kits 
An Ideal alternative to replacing expensive or · no 
longer available" speaker drivers. You can now repair 
your existing woofer by replacing its rotted or 
damaged foam surround and dust cap. Surrounds 
and dust caps sold In pairs. All kits include specially 
formulated adhesive. 
Order # DescripHon (kit) 
50-2726 "6'h" kit 
50-2731 8" kit 
50-2736 1 0" kit 
50-2741 12" kit 
50-2746 15" kit 

$15.95 
17.95 
18.95 
19.55 
20.95 

50-2751 2%" dust caps 2.09 
2.29 
2.49 

50-2756 3'%'' dust caps 
50-2761 4'h" dust caps 

NTSC/PAL Video 
System Convertor 
Ideal when overseas TVs 
or VCRs are to be 
connected with U.S. 

models. Connects between VCR video line out and TV 
video line in. Requires television with vertical hold 
control. Includes 120/240V switchable AC adaptor. 
Order # Type (ea .) 
32-5160 NTSC to PAL $99.95 
32-5165 PAL to NTSC 99.99 

Order# 
33-2060 

Announcing! 
MCM Electronics is now 

ISO 9002 Certified. 

Certificate No. RS#35690 

Derr o Ia r 
Provides exact opposite 
function of standard RF 
modulator. Converts 
channel 3/4 signal to 
baseband audio and 
video. Useful in many of 
today' s home theater 
applications. 

(ea.) 
$49.95 

.Same Day Shipping! 
In stock orders rece1ved by 5.00 p.m. 

(YOUR TIME) are shipped the same day. 
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PA - DIUSBURG - Hamfest. Monagahan Fire Hall, 
245 W. Siddonsburg Rd. Tom Hale WU3X, 
717-232-6087 

•w•wt ''lit i& bli·Uiili@r&lW 
FL- ST. PETERSBURG- ComputerBlast 'g7, The 
Coliseum. Computerfest Productions, 813-319-8508 

I' l l.,.iU'''+?F .... . · ·' . .·:-,>~=:~>.• • . • ..:.: . ••. . ·.".-" »"5w 

CA - DALY CITY - Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800-243-7041, http:/ /www.robertaustin.com 
CA- SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
MA - WEST SPRINGFIELD - Computer Show. 
Eastern States Expo. Center. 9:30am-4pm. 
MarketPro 201-825-2229 
NC - SAUSBURY - Firecracker Hamfest. Salisbury 
Civic Center. 8am-1 pm. Walter Bastow N4KVF 
704-279-3391 
OH - COLUMBUS - Computer Show. Ohio Expo 
Center. MarketPro 301-984-0880 
VA - NORFOLK- Computer Show. Norfolk Scope. 
MarketPro 301-984-0880 

FL - MELBOURNE - Computer Show. Melbourne 
Auditorium. MarketPro 301-984-0880 
NY - WHITE PLAINS - Computer Fair. Westchester 
Co. Center. 9:30am-4pm. Market Pro 201-825-2229 
MD -TIMONIUM- Computer Show. MD State 
Fairgrounds. MarketPro 301-984-0880 

CA- LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
OH- DAYTON· Computer Show. Montgomery Co. 
Fairgrounds. MarketPro 301-984-0880 
OH - USBON - Hamfest. Columbiana Co. 
Fairgrounds. 8am-3pm. Dick Sisley K8JKB 
330-385-1245 
Ml -LANSING -Super Computer Sales. Holiday Inn 
South Convention Center, 6820 S. Cedar St. 10am-
4pm. Computers & You 313-283-1754 
PA - LEHMAN - Hamfest & Compu!erfest. Luzerne 
Co. Fairgrounds, Rte. 118. Bob WB3FAA, 
717-288-3532 
VA- HAMPTON - Computer Show. Hampton 
Coliseum. MarketPro 301-984-0880 

lA- IOWA CITY- Hamfest. Jon Poulton WOCK, 
319-354-1735 

UEJ· ~ " 'mil m 
Ml- LANSING- Antique Radio Extravaganza '97. 
Holiday Inn South Conventioh Center. 517-349-7187 
NV- LAS VEGAS - DEF CON V Convention. 
Aladdin Hotel & Casino. 206-790-3628 

CANADA- PRINCE EDWARD ISLAND­
SUMMERSIDE- Hamfest. Uoyd Cannon VY2CQ, 
902-436-9078 
CA- FONTANA- Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CA - OAKLAND - Computer Show. Oakland 
Convention Center, Broadway@ lOth St. 
1-800-243-7041 http:/ fwww.robertaustin.com 
CO - GLENWOOD SPRINGS - Hamfest. Chuck 
Kimball NONHJ, 970-945-6778 
Ml - FUNT - Super Computer Sales. IMA Arena, 
3501 Lapeer Rd. 10am-3pm. Computers & You 
313-283-1754 ~- . 
Ml - PETOSKEY- Hamfest. Jim KC8FFS, 
616-537-2422 
NC - SPRUCE PINE - ARRL Hamfest. Byrne Tinney 
KT4CA, 704-688-3942, http:/ fwww.m-y.net 
NY- BUFFALO- Computer Show. Hamburg 
Fairgrounds. 9:30am-4pm. MarketPro 201-825-2229 
NY- OLD WESTBURY- Computer Show. SUNY Old 
We~tbury. 9:30am-4pm. MarketPro 201-825-2229 
NY- POUGHKEEPSIE· Computer Show. Mid­
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229 
OH- ST. CLAIRSVILLE - Computer Show. Ohio 
Valley Mall. MarketPro 301-984-0880 
OK - ALTUS - ARRL Harnfest. Ron Hughes KB5UVC, 
405-482-7994, E-Mail: KB5UVC@intplsrv.net 
PA- LEBANON -Computer Show. Lebanon Valley 
Expo Center. MarketPro 301-984-0880 
TX - TEXAS CITY - Hamfest. Garth Crowe N7XKT, 
E-Mail: flamejumper@sat.net 
VA- CHANTIUY- Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 
WI - EAU CLAIRE - ARRL Hamfest. Carol Ceraso 
N9TUA, 715-723-9205 
WI- OAK CREEK- Swapfest '97. American Legion 
Post 434. Robert Kastelic WB9TIK, 414-762=3235 
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FL - FORT MYERS - Computer Show. Harborside 
Convention Center. MarketPro 301-984-0880 
GA- KENNESAW- Computer Show. 1-75 Exit 116, 
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to 
2nd traffic light; we're on the right next to 
"Cowboys." GA Mountain Productions 706-838-4827 
IN - INDIANAPOUS - Central Division Convention. 
Rick Ogan N9LRR, 317-257-4050 
KY- LOUISVILLE- Computer Show. Kentucky Fair 
& Expo Center. MarketPro 301-984-0880 
MO - ST. CHARLES - Computer Show & Sale. St. 
Charles Exposition Hall, St. Charles Center, 1-70 & 
5th St. Sat: 10am-4pm, Sun: 1Jam-3pm. Computer 
Central Shows 888-296-6066 
NC - WINSTON-SALEM - Computer Show. 
Lawrence Joel Coliseum. 9:30am-4pm. MarketPro 
20 1-825-2229 

IL - SUGAR GROVE - Hamfest. Waubonsee 
Community College, Rte. 47 at Harter Rd. Diana 
Skube 630-293-7485. 
MA- SWANSEA- Computer Show. Venus Demilo. 
Northern Computer Shows 508-7 44-8440 
MD - UPPER MARLBORO - Computer Show. The 
Show Place Arena. MarketPro 301 -984-0880 
Ml - DEARBORN - Super Computer Sales. Dearborn 
Civic Center, 15801 Michigan Ave. 1 Oam-4pm. 
Computers & You 313-283-1754 
NJ - PARSIPPANY - Computer Show. Parsippany 
Hilton. 9:30am-4pm. MarketPro 201-825-2229 
NY - ALEXANDER - ARRL Hamfest. Don Partis 
WA2AIV, 716-343-4484 
NY - ROCHESTER - Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229 
OH - BOWLING GREEN- Ham-A-Rama & 
Computer Show. Wood Co. Fairgrounds. 8am-1pm. 
Larry Reitz WA8CWD, 419-372-2936 
PA - GREENSBURG - Computer Show. Greengate 
Mall Expo Center. MarketPro 301-984-0880 
PA - KIMBERTON - Valley Forge Hamfest. Fire Co. 
Fairgrounds, Rte. 113, S. of the intersection w /Rte. 
23. Bob Haase W3SA, 610-293-1919 
PA - PmSBURGH - Hamfest. Northland Public 
Ubrary, 300 Cumberland Rd. 8am-3pm. Bob Ferrey, 
Jr. N3DOK 412-367-2393, E-Mail : bferrey@nauti 
com.net 
PA - YORK - Computer Show. Holiday Inn Holidome 
f.,. Conference Center. 9:30am-4pm. MarketPro 
30l-984-0880 -

MT - EAST GLACIER - State Convention. Edith Van 
Schaick VE6EDY, 403-293-8920 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA- MARIETTA- Computer Show. Cobb Co. Civic 
Center. MarketPro 301-984-0880 
LA- LEESVILLE- Hamfest. Jeff Shifflet KC5GVS, 
318-239-9724 
MA- HYANNIS- Computer Show. Tara Hyannis 
Hotel. Northern Computer Shows 508-7 44-8440 
ME- CUNTON- ARRL Hamfest. Tom Clay KOIKE, 
207-382-6000 
Ml - LIVONIA - Super Computer Sales. Uvonia Elks 
Lodge Hall, 31117 Plymouth Rd. I Oam-3pm. 
Computers & You 313-283-1754 
NH - NASHUA - Electronic Fleamart. Res. Ctr. 
Church. 617-923-2665 
NY - FRANKFORT - ARRL Hamfest. Bob Decker 
AA2CU, 315-797-6614 
OH - TOLEDO - Computer Show. SeaGate 
Convention Center. MarketPro 301-984-0880 
OH - WEUINGTON - ARRL Hamfest. Lorain Co. 
Fairgrounds. 8am-3pm. John Schaaf KC8AOX, 

216-323-0081 
OR - NORTH BEND - ARRL Hamfest. North Bend 
Junior High School, near Pony Village Mall. 9am-
3pm. Hugh MacDonald N70KM, 541-347-7019 
PA- BEACH HAVEN - ARRL Hamfest. Charles 
Hooker AD3L, 717-864-2571 
TN - CLEVELAND - Hamfest. David Evans 
WD4EZC, 423-472-1421 
TN - CROSSVILLE - ARRL Hamfest. Nick Smith 
WA4GKM 615-484-8220 
VA- ANNANDALE - Computer Show. Northern 
Virginia Community College. MarketPro 
301-984-0880 

FL - WEST PALM BEACH - Computer Show. South 
Florida Fairgrounds. MarketPro 301-984-0880 
NC - CHARLOTTE - Computer Show. The 
Merchandise Mart. 9:30am-4pm. MarketPro 
201-825-2229 
NY- STONY BROOK- Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229 
PA - HARRISBURG - Computer Show. Farm Show 
Complex. MarketPro 301-984-0880 _ 
TN- NASHVILLE- Computer Show. Tennessee 
State Fairgrounds. MarketPro 301-984-0880 

GA- NORCROSS - Computer Show. North Atlanta 
Trade Center. MarketPro 301-984-0880 
IN- FORT WAYNE - Computer Show. Memorial 
Coliseum. MarketPro 301-984-0880 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776 
MD -BRONS WICK- Sweatfest '97. MARC Train 
Station. 301-416-8447 Box #109, Web: http://mem 
bers.aol.comjmadraclub 
MD - FREDERICK - Computer Show. Frederick 
Fairgrounds. MarketPro 301-984-0880 
Ml - FUNT - Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
810-890-0988 
M1 - MADISON HEIGHTS - Super Computer Sales. 
UF&CW Hall, 876 Horace Brown Dr. 10am-4pm. 
Computers & You 313-283-1754 
MO - WASHINGTON - ARRL Hamfest. Dave Neal 
NOPNG, 314-458-3254 
NH - NASHUA - Computer Show. Sheraton Tara 
Hotel. Northern Computer Shows 50S-7 44-8440 
NJ -AUGUSTA- Hamfest. Sussex Co. Fairgrounds, 
Plains Rd. off Rte. 206. Dan Carter N2ERH, 201-948-
6999. http:/ jwww.planet.net/scarc/fest 
NY - LONG ISLAND - Electronics/Ham Radio Flea 
Market. Bald Hill Cultural Center. Neil Heft KC2KY, 
516-737-0019. E-Mail: n2mdq@li.net 
OH -VAN WERT- Hamfest. Van Wert Co. 
Fairgrounds, US 127 South. Bob Barnes WD8LPY 
419-238-1877 
PA - HOMER CITY - ARRL Hamfest. Elmer Sorisio 
KB3WG, 412-463-1314 
PA- INDIANA- Computer/Ham Radio Fair. Red 
Barn Sportsman Club near Homer City. 8am-3pm. 
Elmer Sorisio 412-692-8090,412-463-1314 

AR - HOT SPRINGS - Central States VHF 
Conference. Clarian Resort on the Lake. Gary Gerber 
KBOHH, 316-842-5079 

FL - MILTON - ARRL Hamfest. Mark McAnally 
KE4QKN, 904-626-7686 
OK - OKLAHOMA CITY - Ham Holidays '97. 
Oklahoma State Fair Park, Hobbies, Arts & Crafts 
Bldg., intersection 1-40 & 1-44. Fri: 5pm-8pm, Sat: 
8am-5pm. CORA Web site: www.geocities.comjheart 
land/7332 E-Mail: n 1lpn@swbell.net 

AZ -FLAGSTAFF- State Convention. John Lanza 

KC71M, 602-440-2039, E-Mail: arcathill@aol.com 
CANADA- BRITISH COLUMBIA- RICHMOND­
Hamfest. Allan Buckshon VE7SZ, E-Mail: 
abucksho@direct.ca 
CANADA - SASKATCHEWAN- ~GINA -
Hamfest. Doug Richardson VE5CMA 306-789-2254 
Ml- MT. CLEMENS -Computer & Technology 
Show. Gibraltar Trade Center. 237 N. River Rd. 
810-465-6440 
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CA- DALY CITY- Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800-243-7041, http:/ fwww.robertaustin.com 
IL - PECATONICA - Hamfest & Computer Fair. 
Winnebago Co. Fairgrounds. Marsha Plasters 
KB9NGN, 815-399-9233, E-Mail: wa9ffl@aol.com 
IN - INDIANAPOUS - AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am-4pm. 317-299-8827 
MD - NEW CARROUTON -Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 
Ml- TAYLOR- Super Computer Sales. Democratic 
Club Hall, 23400 Wick Rd. 10am-3pm. Computers & 
You 313-283-1754 
NC- WAYNESVJUE - Harnfest. Haywood County 
Fairgrounds, off Exit 24 on 1-40. 8am-4pm. Tommy 
Queen K4BNP, 704-25S-2639 
NJ - PENNSAUKEN - Computer Show. S. Jersey 
Expo Center. 10am-4pm. KGP Productions 
1-800-631-{)062 
PA - NESCOPECK - ARRL Hamfest. Richard 
Conklin WC3H, 717-387-6759, E-Mail: tattoo@ptd.net 
SC - GREENVILLE - Computer Show. Palmetto 
Expo. Center. 9:30am-4pm. MarketPro 201-825-2229 

FL - ORLANDO - Computer Show. Central Florida 
Fairgrounds. MarketPro 301-984-0880 
PA - ALLENTOWN - Computer Show. Allentown 
Fairgrounds. MarketPro 301-984-0880 
PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Convention Center. MarketPro 301-984-0880 
PA- MONROEVILLE -Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 
TN - MEMPHIS - Computer Show. Mid-South 
Fairgrounds Complex. MarketPro 301-984-0880 
WV - CHARLESTON - Computer Show. Charleston 
Civic Center. MarketPro 301-984-0880 

CA - SANTA ANA - Swapmeet. ACP parking lot. -
Mary Russo 714-558-8813 
IL- GLEN EUYN- Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940-7547 
IN- FORT WAYNE- AGI Computer Fair. Ramada 
Inn, exit 105AjJct. SR14 at 1-69. 10am-3pm. 
317-299-8827 
MD -TIMONIUM- Hamfest & Computerfest. 
Timonium Fairgrounds, York Rd. off 1-695, 1-83. 
BRATS, 410-467-4634. http:/ fwww.smart.netj- brats 
Ml - GRAND RAPIDS - Super Computer Sales. 
Crowne Plaza, 5700 28th Street SE. 10am-4pm. 
Computers & You 313-283-1754 
NC - ASHEVILLE - Computer Show. Asheville Civic 
Center. 9:30am-4pm. MarketPro 201-825-2229 
NH - PORTSMOUTH - Computer Show. Frank 
Jones Center. Northern Computer Shows 
508-7 44-8440 
NJ - SOMERSET - Computer Show. Garden State 
Exhibit Center. 9:30am-4pm. MarketPro 
201-825-2229 
VA- MANASSAS -Computer Show. Manassas 
Fairgrounds. MarketPro 301-984-0880 
WI - RACINE - ARRL Swapfest. South Hills Country 
Club, l-94 E. Frontage Road between Hwy. 20 & Cty. 



Rd. K. 8am-2pm. Racine Megacycle Club, 
414-632-4941 
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TX ·AUSTIN • South Texas Section Convention. Joe 
Makeever WSHS, 512-345-0800 

2 
CANADA • ST. ROMAULD • Hamfest. Francois 
Berube VA2RC, 418-843-5682 
GA • WATKINSVIll.E • ARRL Hamfest. Rodney 
Couch KE4ANM, 706-353-2773 
IL • CARLINVIu.E. Computer Fair/Hamfest. Moose 
Lodge, on Alton Rd. ?am-Noon. Tim Jones 
21Hi27-2355 
IL • QUINCY • ARRL Hamfest. Jim Funk N9JF, 
217-336-4191 
MA ·MARLBOROUGH • Computer Show. Royal 
Plaza Trade Center. 10am-4pm. KGP Productions 
1-800-631-0062 
MD • UPPER MARLBORO • Computer Show. The 
Show Place Arena. MarketPro 301-984-0880 
Ml • HOUGHTON • Hamfest. Roland Burgan KB8XJ, 
906-482-2403, E-Mail: rburgan@up.net 
MO • SPRINGFIELD • State Convention. Karen 
Thorpe NOTDW, 417-889-6775 
NJ • HACKENSACK • Computer Show. 
FDU/Rothman Center. 10am-4pm. KGP Productions 
1-800-631-0062 
OH • COLUMBUS • Hamfest. Aladdin Shrine 
Facility, 3850 Stelzer Rd. 8am-3pm. Jim Morton 
KB8KPJ, 614-846-7790 eves. 
PA ·LANCASTER· Computer Show. Holiday Inn 
Lancaster Host. MarketPro 301-984-0880 
TN • KNOXVIu.E ·Computer Show. Holiday Inn 
Lancaster Host. MarketPro 301-984-0880 

CA • EUREKA • Hamfest. Redwood Acres 
Fairgrounds. Sat: 9am-5pm, Sun: 9am-3pm. Wayne 
Carlson KF6AAP 707-668-4396 
CA • OAKLAND • Computer Show. Oakland 
Convention Center, Broadway @ lOth St. 
1-800.243-7041 http:/ fwww.robertaustin.com 
CA • SANTEE • ARC of E1 Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561.0052 
FL~ FORT LAUDEJU)ALE • Computer Show. War 
Memorial Auditorium. MarketPro 301-984-0880 
FL • JACKSONVIll.E • ARRL National 
Convention/Amateur Radio & Computer Show. Prime 
Osborn Convention Center. Karl Hassler 
904-268-2302 
KY • LOUISVIll.E • Computer Show. KY Fair & 
Expo Center. MarketPro 301-984-0880 
NC • HIGH POINT • Hamfest. National Guard 
Armory. 8am-3pm. 910-887-3039 
NY • AUBURN • Hamfest. Weedsport 
Speedway /Fairgrounds, Rte. 31. Ken Johnson 
N2TRP 315-258-0169 
NY • WHITE PLAINS • Computer Show. Westchester 
Co. Center. 9:30am-4pm. MarketPro 201-825-2229 
TN • KNOXVIll.E • Computer Show. Kerbella Shrine. 
MarketPro 301-984-0880 
WA • SPOKANE • Eastern Washington Section 
Convention. University High School, 10212 E 9th 
Ave. Sat: 9am-5pm, Sun: Sam-Noon. Carl Ray 
N7HKF, 509-487-4940 

:::::iiiiiii:==:::::::J 
CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
lA. AMANA. Hamfest. Wayne Kolosik KIOFE, 319-
393-4224, E-Mail: kiOfe@usa.net 
1L • PEOTONE • Hamfest. Will Co. Fairgrounds. 
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6am-3pm. Dave Brasel NF9N 708-448-{)580 
IN • ANGOLA • Hamfest. Sharon Brown WD9DSP, 
219-475-5897, E-Mail: wnbrown@dmci.net 
ME ·BRUNSWICK· Computer Show. Atruim Hotel 
& OTB. Northern Computer Shows"50~744-8440 
M1 • PORT HURON • ARRL Hamfest. Robert Herbert 
KB8WMW, 810.364-7874 
OH • RANDOLPH • Hamfair. Portage Co. 
Fairgrounds. 8am-4pm. Joanne Solak KJ30, 
330.27 4-8240 

PA ·APOLLO • ARRL Hamfest. Bob Uvrone N3WAV, 
412-339-9607 
PA • NORTH WASHINGTON • Hamfest. Washington 
Twp. Firehall. Bob Reihms N3NOS, 412-727-2194 
after 6pm EST 
PA ·WILKES BARRE ·Computer Show. Genetti's 
Best Western. MarketPro 301-984-0880 
VA· BERRYVIll.E • Hamfest & Computer Show. 
Clarke Co. Ruritan Fairgrounds. lrv Barb W4DHU, 
540.955-1745 
VA· CHANTILLY· Computer Show. Capital Expo 
Center. Ma rketPro 30 1-984-0880 
WI • MARSHFIELD • Hamfest. Guy Boucher KF9XX, 
715-384-4323 
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Ml· TAYLOR· Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
313-287-2000 

CA • FONTANA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves. 
IN ·VALPARAISO • ARRL Hamfest. Rich Ard 
N9QLQ, 219-762-0484 
NH • SEABROOK • Computer Show. Seabrook 
Greyhound Park. Northern Computer Shows 
5()8. 7 44-8440 
NY· DRYDEN· ARRL Hamfest. Ross Boyer N2JSU, 
607-844-4302, E-Mail: rmb3@comell.edu 
PA • ERIE • Computer Show. Erie Civic Center. 
MarketPro 301-984-0880 
PA • FORT WASHINGTON • Computer Show. Ft. 
Washington Expo Center. 10am-4pm. KGP 
Productions 1-800-631-0062 
PA. LEWISTOWN • Hamfest. Decatur FC grounds. 
8am-2pm. 717-242-1882 
VA· NORFOLK· Computer Show. Norfolk Scope. 
MarketPro 301-984-0880 
WA. TACOMA· Electronics Fleamarket. Charles 
Wright Academy, 7723 Chambers Creek Rd. West. 
9am-3pm. Alan Hughes KE7SVU, 206-840-4947 
WI • BARABOO • ARRL Hamfest. Bill Hommel 
KA9QFJ, ~356-8571, E-Mail: billh@baraboo.com 
WV • HUNTINGTON • Hamfest & Computer Show. 
Veteran's Memorial Field House, 2590 5th Ave. 
8:30am-2pm. Georgia Overby KA8QME, 
304-522-1811 

FL • MIAMI • Computer Show. Dade Co. Fair & 
Expo. MarketPro 301-984-0880 
GA ·KENNESAW· Computer Show. 1-75 Exit 116, 
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to 
2nd traffic light; we're on the right next to 
"Cowboys. • GA Mountain Productions 706-838-4827 
MD • PIKESVIll.E • Computer Show. Pikesville 
Armory. MarketPro 301-984-0880 
NJ • SECAUCUS • Computer Show. Meadowlands 
Expo. Center. 9:30am-4pm. MarketPro 201-825-2229 
TN. CHATTANOOGA· Computer Show. Holiday 
Inn Chattanooga Choo Choo. MarketPro 
301-984-0880 

IL • STICKNEY· ARRL Hamfest. Hawthorne Race 
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Course, 3500 S. Cicero Ave. 8am-2pm. Ed Weinstein 
WD9AYR, 630-985-9256 
KY ·FRANKFORT· ARRL Hamfest. Bill DeVore 
N4DIT, 606-273-8345 
MA • FALL RIVER • Computer Show. White's of 
Westport. Northern Computer Shows 508-744-8440 
Ml • JACKSON • Hamfest & Computer Show. 
Jackson Community College. Terry Osborn K8SMC, 
517-784-2398 
OH • NILES • Computer Show. Eastwood Expo 
Center. MarketPro 301-984-0880 
OH • PAULDING • Hamfest. Paulding Co. 
Fairgrounds, Fairgrounds Rd. Jerry KB8MAF, 
41 !}.399-4507 or E-Mail: jlrhod@Bright.net 

OR • REDMOND • ARRL Hamfest. Bill Sawders 
K7ZM, 541-389-6258 
VA· HAMPTON ·Computer Show. Hampton 
Coliseum. MarketPro 301-984-0880 

CA • DALY CITY· Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-8()0.243-7041, http:/ fwww.robertaustin.com 
CA • SANTEE ·ARC of El Cajon Ham, Computer & 
Electronic Swap meet. Santee Drive-in. 61 !}.561.0052 
IN • WARSAW· Hamfest. New Kosciusko Co. 
Amateur Radio Center. 8am-2pm. Loren Melton 
WB90ST, 219-85~9374 eves. 
MA • METHUEN • Computer Show. Valley Expo 
Center. 10am-4pm. KGP Productions 1-800-631-0062 
NY· POUGHKEEPSIE· Computer Show. Mid­
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229 
VA · ANNANDALE· Computer Show. Northern VA 
Community College. MarketPro 301-984-0880 
VA· RICHMOND • Computer Show. The Showplace. 
MarketPro 301-984-0880 
VA· ROANOKE· ARRL Hamfest & Computer Show. 
Exhibit Hall, Roanoke Civic Center. 9am-5pm. Terry 
AE4EW, 540-890-6782, E-Mail: 
ae4ew@ix.netcom.com 
WA ·LONGVIEW· Ham Radio, Computer, & 
Electronic Equipment Swap Meet. Cowlitz Co. Expo 
Center. 9am-3pm. Bob Morehouse KB7 ADO, 36(}. 
425-6076 

AL • HUNTSVIll.E • Hamfest. Von Braun Civic 
Center. Art Davis WB4KKA, 205-883-0477 
FL • TAMPA • Computer Show. State Fairgrounds. 
MarketPro 301-984-0880 
OH • TOLEDO • Computer Show. Masonic Great 
Hall. MarketPro 301-984-0880 
PA • HARRISBURG • Computer Show. Farm Show 
Complex. MarketPro 301-984-0880 
PA. YORK· Hamfest & Computer Show. York 
Interstate Fairgrounds. 8am-4pm. 717-764-8193 

CA • GOLETA· ARRL Hamfest. Alan Soenke 
WA6VNN, 805-967-1772 
CO • GOLDEN • State Convention. Guy Reed WSGR, 
303-67 4-5389 
DE. GEORGETOWN· Delmarva Hamfest. Delaware 
Technical and Community College, Rte. 18. 8am-
2pm. Thomas McDugall N3JRB, 302-856-2938 
IN. LAFAYETTE • HamfestjEiectronic Flea Market. 
Tippecanoe Co. Fairgrounds. James Canarecci 
WA9TGO, 765-474-6570 
KS • SALINA· ARRL Hamfest. Ron Tremblay 
WAOPSF, 913-827-8149 
MA • CAMBRIDGE • Flea Market. Kendall Square 
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776 
MD • NEW CARROLLTON • Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 
MJ • FLINT • Computer Show. Holiday Inn, Gateway 

Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81 0-89().{)988 
NH • MANCHESTER • Computer Show. Center of 
NH Expo Complex @ Holiday Inn. Northern 
Computer Shows 5()8. 744-8440 
NJ • FAIRFIELD • Computer Show. Fairfield 
Radisson. 9:30am-4pm. MarketPro 201-825-2229 
OH ·BROADWAY· ARRL Hamfest. Gene Moore 
N8YRF, 513-246-5943 
OH • WARREN • ARRL Hamfest. Kent State 
University, Trumbull Branch. AI Van Slyke N81KX, 
330-889-3378 
VA· ROANOKE· Computer Show. Roanoke Civic 
Center. MarketPro 301-984-0880 

LA • NEW ORLEANS • International DX Convention. 
Silvano Amenta KBSGL, 504-454-6184 
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Ml. MT. CLEMENS. Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810-465-6440 
ND • BISMARCK • Dakota Division Convention. Tim 
Rasset NOSDB, 70Hi63-6620 
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CA • OAKLAND • Computer Show. Oakland 
Convention Center, Broadway @ lOth St. 
1-800.243-7041 http:/ fwww.robertaustin .com 
IN· INDIANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am-4pm. 317-299-8827 
MA ·BOXBOROUGH • Computer Show. Holiday 
Inn. Northern Computer Shows 508-744-8440 
NJ • BRIDGEWATER· Hamfest. Somerset Co. 4H 
Center, Milltown Rd. 8am-lpm. Pat N2CQM, 
908-873-3394, E-Mail: M_Haas@msn.com 
NY. BUFFALO. Computer Show. The Hamburg 
Fairgrounds. 9:30am-4pm. MarketPro 201-825-2229 
NY· CHAFFEE • ARRL Hamfest. Manion Park. 7am-
3pm. Michael Wrona KB2TDN, 716-675-2071 
WI • SUGAR CAMP· Hamfest. Sugar Camp Town 
Hall. Mary Berger NS9Q, 715-362-9296 · 
WV • WESTON • State Convention. Dave Ramezan 
KASZXP, 304-462-7560 

.............. ..-.... ~.23-24 
CO • WOODLAND PARK • Hamfest. Colorado Uons 
campgrounds. Don AAONW, 719-687-3692 
FL ·MELBOURNE • Computer Show. Melbourne 
Auditorium. MarketPro 301-984-0880 
FL • ORLANDO • Computer Show. Central FL 
Fairgrounds. MarketPro 301-984-0880 
NJ • EDISON • Computer Show. NJ Convention 
Center, Raritan Center. 10am-4pm. KGP Productions 
1-800-631-0062 
OH • DAYTON • Computerfest®. HARA Arena, 
1001 Shiloh Springs Rd. Sat: 9am-6pm, Sun: 10am-
4pm. Dayton Microcomputer Assoc., Inc. 937-
22CFEST 
PA. KING OF PRUSSIA· Computer Show. Valley 
Forge Convention Center. MarketPro 301-984-0880 
PA • MONROEVIu.E • Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 
TN. NASHVIu.E • Computer Show. National Guard 
Armory. MarketPro 301-984-0880 
VA· VIRGINIA BEACH· Computer Show. Virginia 
Beach Pavillion. MarketPro 301-984-0880 

.................. =~9Q!T..14 
CT • ENFIELD • VHF-UHF Conference Swap 'n Sell. 
Mark Casey NlLZC, 413-566-2445 
1L • DANVIu.E • ARRL Hamfest. Gary S. Denison 
KA9SKS, 217-75!}.7389 
1L ·WOODSTOCK· Hamfest. Bob Grosse N9KXG, 

Continued on page 108 

CABLE TV BOXES 
MULTISYSTEM 

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

1-800-807-6543 
30 day money back guarantee and 6 month warranty 
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MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 

lOPC 20PC 
TZPC1453G2 $63- $61-

50 PC 
$59-

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

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

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

PHONE (810) 739-2710 
FAX (810) 739-3517 

SATELLITE TV - HACKERS 'BIBLE'! 

The SECRETS are REVEALED! 
• The principles of security NEW! 
• Descrambler building blocks 5th Edition 
• Smart cards, information wars & stupid mistakes 
• Cracking codes (includes DirecTv source code) 
• Installing and hooking up descramblers 

, • Video manipulative systems ... and much more ... 

CALL 800-483-2423 
TO ORDER - Send $60 plus $4 s/h to: 

Bayiin Puuiications, 1905 Mariposa, Boulder, CO 80302 

MASTER, VISA & AMEX /COD orders accepted 576 pages, 6" x 8-1/2" 

Telephone: 303-449-4551 FAX: 303-939-8720 E-Mail: fbaylln@entertain.com 

FREE CATALOG - books, videos and software 
on Satellite Television, MMDS & SMATV 

Write In 186 on Reader Service Card. 

l TEST EQUIPMENT cont. 

WANTED: RADIO service monitors. We buy 
IFR, Marconi, Cushman, Wavetek, Motorola. 
We pay within 24 hours via Fedex. Also look­
ing for HP, Tektronix, General Test 
Equipment. Call Paul at 408-929-2244 or fax 
your list to 408-929-0962. Call me last for 
best cash price or we both lose money. 

WATTMETERS URM-120, 2-1000 MHz, 10-
1000W, three couplers, meter, case, manual, 
10 lbs. $140. Add shipping. Tartan 
Electronics, Box 36841, Tucson, AZ 85740-
6841 , s2o-sn-1o22. 

HP 8656A signal generator w/new upgraded 
"B" attenuator. 100KHz to 990MHz 8 digit 
LED display resolution 10Hz AM, FM, and 
DC FM modulation output range + 13 to 
-127dBM. HP price new $7,190. Our price 
$2,295. 90 day guarantee. Call 1-800-435-
1516. 

TEKTRONIX 2465 oscilloscope w/probes, 
pouch , manual, good condition , $2 ,350. 
Staco Energy Products 3PN1010 variable 
transformer, input: 120VAC, output 0-120/0-
140 volts (switchable)@ 10 amps. Very good 
used condition, $85. Leader LFG-1300S 
sweep function generator, 2MHz w/variable 
symmetry, very good condition, $225. Leeds 
& Northrup 4360 precision shunt, 0.1 Q, 
15A, excellent condition $600. Gelman HV 
power supply, 0-500 VDC , 125mA, dual 
meters, $100. Power Designs 2K20 power 
supply, 0-2000 VDC, 20mA, VG condition, 
$225. General Radio 1862C megohmmeter, 
500KQ-2TQ, $300. B&K Precision 2040 CB 
signal generator, int/ext mod , noise gen, 
step attn , etc. $250. HP 353A 
attenuator/patch panel , 0-110 dB x 1 dB 
steps. Matching for 135, 600, 700 ohms. 
Brand new surplus! $50. 60 day guarantee. 
Lehman Scientific 717-244-7540, Fax 717-
252-4266, Visa/MC. 

Complete On Site 
Electrical Engineering Lab 

• MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

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

DESIGN/LAYOUT 
• CAD LAYOUT SERVICES 

• COMPATIBLE WITH ALMOST 

ALL CAD SYSTEMS 

• FROM SCHEMATICS OR 
SAMPLE PCB'S 

• PHOTOPLOTTING SERVICES 

• 28,800 BAUDE MODEM 

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

• FROM QUICK TuRN PROTOYPES 

TO SCHEDULED PRODUCTION RUNS 
• FINE LINES, SMT 

• ELECTRICAL TESTING 

• PRECIOUS METAL PLATING 

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

303 Sherman Street • Ackley, lo~a 50601 
(515) 847·3888 

Fax (515) 847-3889 • Modem (515) 847-3890 
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AsSEMBLY SERVICES 
• FAST TURN BOARD STUFFING 

• WIRE HARNESSES 

• WAVE SOLDERING 

• ACQUISITION OF PARTS 

• FINAL TESTING 
• TuRNKEY SERVICES 

• CUSTOM ENCLOSURES 

Internet Access: 
For Automated Info Response: 

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

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



••••• he outstanding performance of 
·Outbacker antennas may be attrib-
uted to basic antenna fundamentals of 

~flll!!lflll.~·'l!!f!ffl!ilj~a~~~guarter wavelength radiator. While 
ere may appear to be some major 

mystery in how the Outbacker anten­
na is resonated for each amateur 
and/or each marine band, the whip 

itself is an electrical quarter wavelength long. 
Tapping into the specific band points adds 

loading to the physical length of the whip to achieve 
quarter wavelength resonance on a shaft that is rel­
atively short. 

The electrical properties of a quarter wave­
length antenna necessitate the antenna seeing a 
mirror image of itself to create a ground plane. 
In conventional installations to a metal 
vehicle, the mirror image ground 
plane becomes the metal roof 
of the car or van. This 
vehicle ground plane 
must appear 
directly at 
t h e 

base 
of the 

antenna, and the 
coax cable feeding 

the antenna mount must 
properly terminate the braid to 

that ground plane. 
For best performance, the base of the 

Outbacker antenna in a mobile installation is in 
line with the ground plane. This is why it is impor­
tant to mount the Outbacker up as high on the roof 
of a vehicle as possible. There are many trunk-lip 
and gutter-lip mounts that can adequately hold a 
vehicle-mounted Outbacker in place. 

For installation aboard boats, or temporary 
installations in apartments, out at field day, or in 
emergency situations, all Outbacker antennas will 
work very well provided they are mounted over a 
ground plane: 

Aboard boats, the required ground plane will be 
a stainless steel rail aft (on sailboats), or a stainless 
steel rail on the flying bridge (on power boats) for 
peak performance. 

The marine Outbacker antenna may come with 
a stainless steel L-bracket 
specifically intended for hor­
izontal rail mounting. The 
rail then becomes the 
ground plane, and it won't 
be necessary to do anything 
further (like running copper 
screen) to improve on the 
existing ground plane that is 
actually your stainless steel 
rail. 

SAILBOATS 

Mount the Outbacker 
antenna on the stern rail, or 
on top of any stainless steel 
rail. Four feet of rail in both 
directions should cause the 
antenna to resonate natural­
ly as a quarter wavelength 
radiator. 

If your sailboat has no 
metal rail, you may wish to 

consider the stainless steel or aluminum arch that 
may support other antennas on the aft end of your 
vessel. If your sailboat has absolutely no horizontal 
metal structures at all, you will need to call me on 
the phone so that we can discuss alternate 
methods of creating a suitable ground R>Z 
plane (Gordon West, 714-549-5000 
M-F, 10:00 am to 4:00pm). • 

On power boats, the ~~., 
stainless steel rail 
forward, or the 
stainless 
steel 

rail up 
on the flying 

bridge, make for 
an easy Outbacker 

installation. If you have 
absolutely no stainless steel rails 

on your power boat, you could even 

mount 
will go 

directly into that 
horizontal metal coun-

terpoise. 

Aluminum rain gutter on roof 
• Metal balcony rail 

• Long aluminum stepladder elevated off the 
ground (horizontal) 

Metal fence top rail (super ground!) 
Railroad tracks (only if rusty and not in use!) 
Horizontal copper water pipes 
Swimming pool ladder 

• Aluminum diving board 
· Aluminum awning 

You get the idea - if the base of the antenna is 
use the aluminum channel that holds r--------------T""--------...., 

your rub rail as a counterpoise for the 
whip. 

Your whip may have been shipped with a 
stainless steel rail mount. This mount will 
clamp onto a horizontal rail , or a vertical rail, 
or could mount flush on anything metal. The 
stainless steel hardware will resist corrosion. 
However, you may find that the 3/8" x 24 
thread stud is not stainless. You can deter­
mine this with a magnet. If that stud is non­
magnetic, the entire mount is perfectly suited 
for continuous marine environments. 

However, if you discover that any portion 
of the mount is not stainless steel, feel free to 
call me and we can locate the necessary stain­
less stud and adapter that won't turn to rust 
after a few years hanging out on your rail. 

Mount the stainless steel antenna base as 
indicated in these photographs. Make sure 
you are on the uppermost part of the stainless 
steel rail. 

If you're installing the 
antenna in a non-marine 
installation, you will need to 
locate a horizontal metal sur­
face to obtain your counter­
poise. The stainless steel rail 
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mounted to a substantial horizontal surface area, 
you will achieve a great ground plane. 

The bottom of the mount will accept a common 
coaxial cable PL-259 connector. The coax cable 
and connector screw into the bottom, and the 
Outbacker whip into the top of the 3/8" x 24 recep­
tor. 

Run the coax cable over to your proposed ham 
or marine SSB installation, and leave yourself a cou­
ple of extra feet in case you need to move the equip­
ment around a bit. Since the Outbacker requires 
absolutely no automatic or manual antenna tuner, 
the coax goes direct from the base of the antenna 
and ground plane over to your ham or marine SSB. 

For sailboats and power boats, you may need to 
pass the coaxial cable through the deck or through 
the side of the cabin. 
Deck fittings specifi­
cally made for coax 
cable, and made to 
accommodate the sol­
dered-on PL-259, are 
available from many 
marine electronic 
stores, plus available 
through mail order 
from West Marine 
Products ( 1-800-538-
0775). 

We suggest you 
run RG8X marine­
grade coaxial cable, 
also available at this 
same phone number 
and also available 
with coaxial cable 
connectors already 
soldered on. 

But before you 
attach the cable to 
your radio, I suggest 
you perform some 
continuity checks. 

With an ohmme-

ter on its highest set­
ting, touch the red tip 
to the center pin of 

the coax cable at the radio end of the circuit and the 
black lead to the outside sleeve. You should see no 
indication of continuity. While holding these con­
nections carefully, have a friend grasp the 
Outbacker and antenna mount contact point with a 
damp hand and see whether or not you see an indi­
cation of this on your meter. 

If everything is properly connected, a damp 
hand "shorting out" the antenna and stainless steel 
mount will look like some good needle action on 
your little ohmmeter. 

If you perform the continuity test and the meter 
shows a dead short, I bet I can tell you what hap­
pened. Up at the antenna mount, there is a small 
plastic insulator that goes between the 3/8" x 24 
receptor and the horizontal portion of the mount. If 
you loose that space overboard, or if you don't use 
it at all, your mount shorts out. Call me on the 
phone - I have spares. No, mariners, the little black 
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or white insulator doesn't float for a second when 
dropped overboard. 

The best way to check VSWR (best resonance) 
of your antenna is with a portable VSWR bridge 
which contains its own built-in oscillator and fre­
quency readout. These are manufactured by MF J 
Corporation, and for the radio enthusiast are essen­
tial for checking out antenna installations (MFJ, 1-
800-64 7-1800) . 

This portable test instrument lets you check 
VSWR without having to actually use your equip­
ment to transmit a dead carrier over the airwaves. 
Everyone on the radio bands will thank you! 

You wind the 
Outbacker lead 

around antenna 
shaft, and plus into the 
specific band of opera­
tion. Ham bands are 
illustrated in meters, and 
marine bands are indi­
cated in megahertz. This 
pre-tunes the whip, and 
slight adjustments of 
lowest VSWR can be 
made by adjusting the 
tip whip. 

First, see if the whip resonates on, or close to, 
your desired bands of operation. As the needle 
quickly drops to minimum VSWR, look at the fre­
quency on your test equipment, and this indicates 
that everything is working like it should if you're 
close to where you plan to actually operate on the 
air. 

If the best spot for antenna performance is a lit­
tle higher than where you plan to operate, lengthen 
the tip whip by an inch and try again with your best 

measurements. If the best resonance is slightly 
below where you would like to operate, push the tip 
whip in slightly and recheck. 

If everything is operating properly off of a well­
established counterpoise, you will see a big dip at 
specific resonant points on your VSWR test equip­
ment. You will also see this same phenomena on 
your ham set when measuring standing wave ratio. 

If your ham set does not have a VSWR bridge 
built in, you may need an external standing wave 
ratio bridge. Since most ham sets are solid-state, 
you can also "guesstimate" proper equipment per­
formance to a resonance antenna by watching the 

power output meter. 
If power output goes all the 

way to the right at a certain 
spot while tuning, this is the 
frequency where your anten­
na is most resonant. At reso­
nance, you should achieve 
maximum forward power, 
minimum reflected power, 
and best communications 
efficiency. 

On frequencies and bands 
below 10 MHz, it may become 
necessary to write down 
where you have the 
adjustable tip whip set. On 
lower frequencies , adjust­
ment of the tip whip can 
make for some significant 
improvements in antenna 
performance. Yet, on the 
higher bands, pre-setting the 
tip whip to the score mark felt 
on the tip whip will generally 
accommodate the entire 
band of frequencies without 
any further need of adjust­
ments. 

Aboard boats, you may find 
that your instrument panel 
indicator lamps will flicker as 
you speak into your micro­
phone. This is common. It's a 
good sign that your antenna 
is putting out a lot of power. 
The RF power coming off of 
the antenna is reaching those 
distant stations, plus it's also 

getting onto your ship's wiring, and causing the lit­
tle lamps to glow at each voice syllable. 

In vehicles, a properly operating whip will 
sometimes energize your windshield wipers, or 
cause your cruise control to trip off. This is not a 
fault of the antenna or your radio, but rather a phe­
nomena of transmitting a lot of power in close prox­
imity to vehicle wiring. Don't blame the antenna or 
radio, it's perfectly normal. 

The key element in top Outbacker whip perfor-



mance is that horizontal ground 
plane directly below the base of the 
antenna mount. You will not obtain 
good results if you try to extend the 
distance to that horizontal ground 
plane with wire or a thin piece of cop­
per tape. 

Even though you may have 
mounted your antenna nice and neat 
on a fiberglass cabin top, and even 
though you have battery cable 
grounding the base of the antenna 
down to a sea water ground plate, you 
will not achieve resonance because 
the sea water ground is simply too far 
away from the base of the antenna. 
Even making a DC connection won't 
help. Unless your ground plane is 
DIRECTLY below the antenna mount, 
and attached physically to it, only 
then will you achieve great perfor­
mance. 

Plan your installation carefully. 
Make sure the antenna cannot come 
in contact with overhead wires. Make 
sure no one can touch the antenna 
when you are actually transmitting. 
Double check that your antenna 
installation won't pose any type of 
physical hazard aboard your boat or 
temporary installation. 

Then check your installation out 
with a portable SWR analyzer, and 
prepare yourself for some terrific 
worldwide range! 

AND NEW FROM 
OUTBACKER ... 

This Australian whip has been so 
well-received by boaters, they wanted 
to take it home and use it on their 
patio or up at the cabin. The new 
Outbacker tripod ground-plane sys­
tem now conveniently holds the 
antenna in place at land, and also 
develops its own ground-plane sys­
tem so you won't need to look around 
for a ground rod or a metal railing. 

Initial tests of this new tripod 
ground-plane system are promising 
with communication range almost 
equal to that of when the antenna was 
originally installed aboard the boat! 

Also new from Outbacker is a 
much longer multi-band whip called 
OUTREACH. This whip stands over 
12' tall, but still only needs one good, 
strong mounting base for either 
marine or land operation. In recent 
tests with the new OUTREACH, I was 
able to achieve a noticeable increase 
in signal strength to other stations 
when I switched back and forth 
between a regular-sized 6' Outbacker 
and the new 12' OUTREACH. 

When I ran the OUTREACH over 
a stainless steel rail on a sailboat, we 
could easily hear the difference 
between a regular-sized 6' Outbacker 
and the new 12' OUTREACH. Signal 
performance was definitely higher on 
the longer antenna. 

For more information about 
Outbacker antennas, contact Jim 
Burns of Alpha Delta Communi­
cations, P.O. Box 620, Manchester, 
KY 40962; 606-598-2029. NV 

I TEST EQUIPMENT cont. 

DUAL POWER SUPPLY HP 6253A 0-20V, 
0-3A. Current price $2,100, OUR PRICE 
$495. 90 day guarantee. Call 1-800-435-
1516. 

IFR1500 SERVICE monitor, excellent condi­
tion $5,900 . Many more at: 
http://www .madbbs.com/amtronix 716-763-
9104 or 716-661-9964. 

TEKTRONIX 1230 logic analyzers, like new 
$490. Pods available. SYNERGETICS SUR­
PLUS, Box 809, Thatcher, AZ 85552. 520-
428-4073. VISA/MC. synergetics@tinaja.com 

HIGH VOLT AGE equipment, misc. precision 
test equipment, rubidium oscillators . 
http://www.vigilante-electronics.com or 212-
243-7964. 

OTHER SUMMER SALE: Power Trend SIM 
II AC line disturbance simulator $100; electro­
static discharge simulator Mod. ETS 910 
$250; DATRON 1061 opt. 10, 20, 30, 40, 50, 
80, autocal 5.5 digit multimeter with manual 
and calibration $500; SCIENTIFIC ATLANTA 
46518 DS3 transmitter, 4654A error analyz­
er, 4657AIB DS3 error analyzer 8 units avail­
able @ $200 ea., offers. Psitech Plus 707-
745-4804, Fax 707-747-5277. E-Mail: 
apeas@ ix.netcom.com 

B&K 2305 recorder, 7400 digital recorder, 
CRT monitor & more.: call for list. Fluke 
8502A; HP 89038 $1 ,995. 408-737-2980, 
FAX 408-735-1426. 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

Write In 147 on Reader Ser vice Card. 

JAMES MILLEN type 90671 SWR bridge 
with manual, $35. RCA WV-510A solid-state 
Master VoltOhmyist with manual $45. All 
prices postpaid. Ross 217-428-7385. 

500MHz SCOPE and PROBES $1,200 
Tektronix 7904A with 7A19, 7A26, 7871, 
7880, two HP 10431A 500MHz probes, 90-
day warranty. 1-800-696-8507. 

HP 86408 signal generator 500KHz to 
512MHz +19 to -145 dBM output power 
range, internal AM, FM, and pulse modula­
tion, internal phase-lock synchronizer, digital 
frequency read-out, external counter capabili­
ties. With Opt. 03 (reverse power protection). 
Latest HP price new $12,375. OUR PRICE 
$1 ,395. HP 86408 OPT. 02 extends frequen­
cy to 1 024MHz. Latest HP price new 
$13,050. OUR PRICE $2,095. 90 day guar­
antee. Call1-800-435-1516. 

US ON 1HE WEll 
hHp:/Jwww.amazing1.com 
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The Electronics 
SuperStore 

We offer a complete line of 
Cellular Programming Equipment 

NO HOR£ FOOLIN I 
AROUND!! 

STARTAC & EE3 ELITE 
7 Way Kopy llats w/cables 

$100000 
• I for $360000 (SAVE S400) -·-s;-s>t 

NEC ESN Clip. Programs Model #'s 110, ($> C·TEK Cable- Turn OK~ 00 
120, 180, 181 ..... . .. ... . . ..... .. . $300 or AT&T 3730 into a cellular 

monitor . . . ........ $300 

NEC ESN Clip· Programs Model #'s P700, 
P701 , P760, P761 ....... . ...... . . . $300 

GE, Ericsson ESN clip • Programs Model #'s 
G.E. CT700, CT550, CT750,CT800 

Ericsson Model #'s AH210 AH220, AH235, 
AH237,AH238,AH300,AH310,AH320 .$300 

for Best Prices on Readers 

GE Ericsson - Programmable phone, 
modified & complete . . ....... . .... . $600 

OKI 900 • Programmable phone, modified 
& complete .. . .. . . . ...... .. . ...... $500 
Chip installation only ......... . ..... $300 
Chip only- ......... . . .. .. .. .... . $175 

DOl Reader/SCanner scans A&B systems, 
unlimited memory, continuous login, complete 
except for PC ..... . ..... . .... . $2500.00 

Please call your courteo us service representatives for complete details at: 

(954) 97 4-6161 
S&N Cellular • 934 University Drive • Coral Springs. Florida 33071 

~ I'GI-II'I:BlaAII-III'TIIAIIE Alii EQUIPIEIIT Purchaser agrees not to use said software and equopment for any 
illegal purposes. This includes line fraud, computer .fraud, cellular service fraud, and any other fraudulent acts according to all federal and local laws. including 
rules of the FCC titie 118, section 1029. and all Ronda statutes. All software and equipment is sold only to qualified buyers. All software .s sokt for educational 
purposes ONLY!!! 

ELECTRONIC 
COMPONENTS 

Call for your FREE 348 
page catalog TODAY! 

• 69,000+ Products 
• 130+ Manufacturers 
• Same Day Shipping 
• No Minimum Order 

800-992-9943 
817-483-6828 Fax: 817-483-0931 

http://www.mouser.com 
catalog@mouser.com 

MOUSER 
E L ECTRONICS 

958 North Main St., Mansfield, TX 76063 

Write In 50 on Reader Service Card. 
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TEST EQUIPMENT SALE: Tek 7L 12, with 
7613 scope, $1 ,350; Tek 7L5 with opt. 025,L-
3 plug-in , $1,400 ; HP 141T with 8552B , 
8555A, $1200; Fluke 1920 counter, $1 00; 
Fluke 1953 counter, $100; HP 5245L, new 
color, $85; HP 5340A, opt 2,11 , $650; Racal 
Dana 1992, $350; Anritsu MW98A, with 
MH925 plug-in , Optical TDR , $1500; Tek 
Plug-ins, 7A26, $50; 7B53A, New in box, 
includes servce manual , $150; 7A19, $150; 
7B70, $100; 7B80, $100; 7A42, $350; 7A22, 
$165;7A13,$165;7B92A,$200; 7B10, $175; 
7D11, $200 ; 7A11, $200 ; 7B85 , $150 ; 
7D01/DF-1 includes pods, $550; All items 
come with 30 day warranty . Coppes 
Electronics, phone or fax 520-432-1229. E­
Mail: copp@primenet.com All major credit 
cards accepted. 

DIGITAL METER SALE: Dana Labs 5100. 
5.5 digit, $100; Fluke 8000A , $45 ; Fluke 
8600A, $65; Fluke 8050A , $150 ; Fluke 
8502A, AC,DC,Ohms, $300; Fluke 8520A, 
$250; Fluke 8522A, $250; HP3403C, $300; 
HP3456A, $650; HP 3455A, $300; HP3466A, 
$125; HP 3469, $100; Simpson 467, 3.5 digit 
portable with case, and probes $50; HP 
3490A, $100; Keithly 177, $150; B&K 2831, 
3.5 digit, $65; 30 day warranty on all items. 
Coppes Electronics, phone or fax 520-432-
1229, E-Mail: copp@primenet.com All major 
credit card accepted. 

GENERATOR/OSCILLATOR SALE: HP 
3325A programmable frequency synthesizer 
$1 ,500; HP 3312A function generator $375; 
HP 214A pulse generator $150. AST GLOB­
AL MARKETING: voice: 1-888-216-7159; 
Fax: 814-337-7920; E-Mail : astmrktg 
@wrench. toolcity .net 

HUGE SCOPE SALE: Ballantine 10668 
(15MHz) $100; HP 180TR mainframe $250; 
HP 5411 OD color $3,800; HP 54200A $700; 
Phillips PM 3312 (25MHz) w/o cover $90; 
Tektronix 7704A $175; Tektronix 7704A 
w/7A18/7B15/7A42 $325; Tektronix 7904 
(500MHz) $150; HP 1701 (35MHz) $175. 
AST GLOBAL MARKETING: voice: 1-888-
216-7159; Fax: 814-337-7920; E-Mail : ast 
mrktg@ wrench. tool city .net 



THEHOTNEW 

T T L E 
from McGraw-Hill 

0-07-030556-0 I $24.95 (Paperback) 

HP PLUG IN SALE: HP 8552A $275; HP 
8553B $275; HP 8553L $150; HP 8555A 
$650; HP 8556A $250. AST GLOBAL MAR­
KETING: voice: 1-888-216-7159; Fax: 814-
337-7920; E-Mail : astmrktg@wrench.tool 
city.net 

HP 853A/85588 mint $2,800, 141T/8552B/ 
8555A $1 ,800, HP 182T/8557B $1,200 , 
8553B $150 , HP 8565A $2 ,800, HP 
8640B/01/03 $990, Fluke 5100B $2,200, 
Boonton 82AD $750. http://www.madbbs. 
com/amtronix 716-763-9104, fax 716-763-
0371 . 

s 

0-07-912979-X / $39.95 (Paperback/CO-ROM) 

0-07-024569-X /$24.95 (Paperback) 

METER SPECIALS! Fluke 893A $35; HP 
428B (no probe) $40; HP 427A $75; Fluke 
8600A $50; Fluke 8800A/AF $175; HP 3465A 
$50; HP 3465B $75. AST GLOBAL MAR­
KETING: voice: 1-888-216-7159; Fax: 814-
337-7920; E-Mail : astmrktg@wrench.tool 
city.net 

HTTP://WWW.LABX.COM/AMSL.HTM 
HOSTS HUGE LIST OF IN-STOCK, USED 
ELECTRONIC TEST, LABORATORY, AVIA­
TION & MANY OTHER INTERESTING 
ITEMS. AMSL, 802-254-9459, FAX 802-257-
4862. 

0-07-912639-1 I $34.95 (Paperback/Disk) 

0-07-030563-3 I $34.95 (Paperback) 

WANTED CESIUM and rubidium standards 
any condition. Need an HP 5062C for parts. 
Also I have many working units for sale, cali­
brated and warrantied. 1OM Hz and 1 PPS out­
puts and digital clocks optional. Corby 
Dawson 805-736-0288. 

SWEEP SIGNAL generator HP 8601 A. 
Frequency 100KHz to 110MHz in two bands 
with frequency accuracy of approximately 
±1% of frequency. As a sweeper and signal 
generator it does the work of two instruments 
easily and conveniently. Our price $495. 90 
day guarantee. Call1-800-435-1516. 

0-07-913010-0 / $29.95 (Paperback) 

Available from your local bookstore. 
Or, order through our Website at 

www.tabelectronics.com 

WANTED: SPECTRUM analyzers, sweep­
ers, network analyzers, HP, Tektronix. Also 
looking for radio service monitors, Motorola 
R-2001/A/B/C/D, R-2200/A/BIIFR·500/11 00/ 
1200/1500, Wavetek 3000/3100/2100 , 
Cushman-50/6020/7000/31, Marconi 2955/ 
2957. We pay within 24 hours via Fedex. Call 
Paul Zeppa at 408-929-2244 or fax your list 
to 408-929-0962, RF imaging and comm. 

HP 141T SPECTRUM ANALYZER w/8552B/ 
8553B $1 ,000. AST GLOBAL MARKETING: 
voice: 1-888-216-7159; Fax: 814-337-7920; 
E-Mail: astmrktg@wrench.toolcity.net 

Converters * Remotes * Converters * Remotes * Converters * Remotes 

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

Converters: 1 o 50 1 00+ Parts, Parts, Parts 
Panasonic: TZPC145 .... $75.00 $69.00 $65.00 ...,..._ 50 200 500 
DQN-7 ............... . $45.00 $40.00 $35.00 
DRZ-3 or DRX-3-105 .... $29.00 $25.00$20. ....,..~~ 18 VAC, 300 MA P/S $3.00 

$2.50 
$2.20 
$2.35 
$0.95 

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

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

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

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

Converters * Remotes * Converters * Remotes 

Write In 69 on Reeder Service Card. 

MHz Saw Filters 
Pic 16C54 
Pic 16C56 
E-PROM 2764 
4MHz 
(Crystal Resonance 2 pins) $0.45 $0.40 $0.35 

Call for FREE CATALOG 
(405) 691-0594 

* Converters * Remotes 
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ELECTRONIC TEST EQUIPMENT 
B O U G HT & SOLD 

Aittech 360011, Frequency Syn . .o1·2GHz ..... ... ... $1,000 HP 86601A, RF Plug-in, 110MHz ................ , .. $250 
Argosystems AS210, Frequency Calibration System ... $3,500 HP 86602B, RF Plug-in, 1300MHz .. • . ........ . .... . $600 
Bak:o 911A, Frequency Response Analyzer (unused) .... $400 HP 86603A, RF Plug-in, 1·2600MHz, Opl 02 ... .. . . . . $1,200 
Ballantine 1627A, Scope Calib., with/ace. heads .. . .... $1,000 HP 88632B, Modulation Plug-in ... .. . .. .. .. . . ...• . . $400 
Boonton 25A, Power Meter Calibrator ..........•..... $350 HP 8683A, Signal Gen. 2.3-6.5GHz, Opt 1, 2 ....•.. . . $1,500 
Boonton 4200, Power Meier, w/Detector, 100KHz-18GHz . $600 HP 8821A, Medium Gain Bank Amp ....... . ...... . . . $150 
Boonton 42BD, Microwattmeter .2MHz·7GHz •..... . ... $300 HP 8901A, Modulation Analyzer .. . .. . ...... .. . .• .. $4,000 
Boonton 51 8·A4, Q Standard . ...............•.. • .. $250 HP 8903A, Audio Analyzer ........... •..•... . .. . . $2,700 
Boonton 82AD, Modulalion Meter ............ . .. . . . . $650 Huntron HTR·1005·1S, Tracker ComponentTester ...... $300 
Boonton 92A, RF Millivottmeter w/Probe ............ .. $300 IWATSU DS-6121, Digital Storage Scope, 100MHz .... $1,000 
Bruel & Kjaer 1612, Bandpass Fitter .....•..... . . . ... $250 Keithley 192, Programmable DMM, 6.5 Digits, HPIB ..••. $600 
Cushman CE24B, Frequency Selective Vottmeter .....•. $800 Keithley 261, P1lo Amp. Source (unused) .. ... . . . .. . .•. $300 
Datron 1062, Digital Multimeter . . .............. . ... . $500 Ke1thley 614, Electrometer ..... .. ..... . ... . ....... $700 
DDC SR-400, Syncro Resolver Simulator ......... . ... $400 Kepco ATE·10Q.1M, Power Supply, 0..100V, 0..1 amp (new) $200 
DR Thiedig MILLI·T02, Ohmmeter, Krohn·H~e 3202, Riter, LP, HP, BP, 20Hz·2MHz, Unused . $450 

1 Mill' Leeds & North 1091, Capacrtor Decade, .001uF·1uF . ... $150 
lohm·2 Terraohms · · · · · · · · · · · · · · · · · • · · · · · · · $400 M . 2019A s· al G BOK 040MHz 

Eaton3BOK11,Synthesizer, 1·2000MHz arcom • lgn en., Hz·1 , AM, FM $2,400 
0 t 

01 03 183 
Marcom 2955, Rad1o Comm. Test Set, OCXO .•.. . ... $4,500 

P · · • " .. · .... .. · ........ .. .. · .... $2,500 Marcon· TF2300A Mod I ti M t $250 
~~P 371. Source Locking Microwave Counter •. 18GHz .. $1 ,500 Micro· ;el SG800, 'swep~ ~i;nnal ~e~er~t~~ ·. ; .'taGH~ · .' .· .' $1 ,000 

uke 3330B, DC Voltage, Current Calibrator . .... ... .. . $400 North Atl540/10, Resolver Synchro Bridge ............ $600 
Fluke 335A, DC Voitsge Standard, 0·1100VDC ..... ... . $600 PMI1018B, Peak Power Meter . .. . . ........ . ..... .. $350 
Fluke 5200A, Programmable AC Voltage Standard HPIB $1,200 PMI1038, Network Anyz., 1MHz·26.5GHz, w/detectors .. $600 
Fluke 540B, Thermal Transfer Standard ...... .. . . ... . $700 Polarad 1105 E·L, Sig. Gen .. 1 020A Mod., .8·2.4GHz .... $300 
Fluke 6080AIAN Frequency Gen., .5-1024MHz . .. . . . . $6,000 Polarad 1207, Signal Source 3.8·82GHz ............. $200 
Fluke 8502A, Dig~al Multimeter, AC, DC, Ohms .. ...... $300 Polarad 640, Spectrum Anyz., 18GHz, Dig. Storage . .. . $1 ,000 
Fluke 8505A, Digital Multimeter, AC, DC, Ohms .. .... . . $400 Polarad SPNH, Generator 20Hz 20KHz ............ . . $450 
Fluke 8840AIAF, Digital Multimeter ........ .... ...... $400 Racal Dana 1515, Delay Pulse Generator . ............ $500 
Fluke 8921A/03, True RMS Vottmeter .. . ...• . ...... . . $450 Racal Dana 1992, Frequency Counter, High Stab., HPIB . $600 
Fluke 9010A, Micro-System Troubleshooter Opt. 001 ..... $450 Racal Dana 9082P, Signal Gen. 1.5·520MHz AM, FM ... . $800 
Fluke A55, Thermal Converter •... . . . ... . ....... . .. $200 Racal Dana 9303, True RMS RF Level Meter .......... $650 
General Microwave 478A, Peak Power Meter ......... $1,000 Racal Dana 9515, Universal Counter, HPIB, Opt. 41 ..... $200 
General Radio 1422-CB, Standard Cap. . .... . . .. . . . . . $300 Sanders 5440C, Noise Figure Mtr., 1 OKHz-40GHz . ..... $650 
General Radio 14820, Standard Inductor, 2 Henry . . . ... $100 Sencore TF30, Super Cricket Transistor Tester ..... . ... $200 
General Radio 153B·P4, High Intensity Flash capacitor .. $100 Tek 11302, Scope, SOOMHz w/(2) 11A71 Plug-ins . .... $1,600 
General Radio 1650A, Impedance Bridge . . ........... $200 Tek 1401/324, Spectrum Analyzer, .1·500MHz ......... $650 
Gigatronics 600/6·12, Synthesized Source ... ... .... . $1,500 Tek 1502/04, TDR wllh Chart Recorder .• . .. .. . . . .. . $1,400 
Goldstar OS·7040A, Scope, 40MHz, Dual Trace ... • . .. . $300 Tek 1503104, TDR, Option 03,04 ... . . . .. .. .. ....•• $1,400 
Gould 4500, Digital Storage Scope, 35MHz . . .... . .. . . $450 Tek 178, Linear IC Test Fixture, For sn • . . . • • .•. ... .. $300 
Guildline 9154C, Transvolt Standard Cell .... ..•.. . .. .. $400 Tek 2246, Scope, 100MHz, 4 Ch. Cursors . .• . . .. •. . • $1,400 
Hitachi V-212, Scope, 20M Hz, Dual Trace ... .. .. .. . . .. $250 Tek 2336, Scope, 100MHz, Dual Trace .. . . .... ... .. . $1,000 
HP 1 05A, Quartz Frequency Standard ... .. ...... .. .. $600 Tek 284, Pulse Generator : ....... .. ............ . .. $350 
HP 1124A, 100MHz Active Divider Probe, Unused .. . . . . $100 Tek 318• Log"' Analyzer, With Pods · · · · . .. · · ..... .. .. $600 
Hp 11971K W 

. . Tek 464, Scope/100MHz Dual Trace, Storage .....• . ... $500 
, avegUide MIXer, 18·26MHz, 85698 ....... $800 Tek 465M, Scope, 100MHz Dual Trace .. . . . . ...... . . . $400 

HP 16300, Logic Analyzer, 65 Ch. 100MHz · · · · · · · · · · · $600 Tek 466, Scope, 100M Hz Dual Trace, Storage ...... . ... $600 
HP 1741A, Scope, Storage, 100MHz . . · . · .. · ...... . . $450 Tek 466/DM44, Scope, 100MHz, Storage, DMM . ... . ... $650 
HP 1742A, Scope, 100MHz Dual Trace, DMM .... . .. . .. $400 Tek 475A, Scope, 250MHz, Dual Trace •• . .. . •.. . ....• $650 
HP 1744A, Scope, Storage, 100MHz, Dual Trace ....... $500 Tek 468, Scope, 100MHz Digital Storage . .. .. • . . . .... $800 
HP 2804A, Quartz Thermometer, No Probe .. ... .. .... $500 Tek 624, XY Monttor ..... .. . ..................... $200 
HP 3300A, Function Gen. with 3302A Phase Lock .... .. $150 Tek 7CTIN, Curve Tracer Plug-In . . . . ..•.•• . .•..••... $350 
HP 3320A, Frequency Synthesizer . . . .•.. . . . ... ... .. $250 Tek 7020, Programmable Digitizer PI .............. . . $600 
HP 33208, Frequency Synthesizer .. . .... . .. .• ...... $350 Tek 7L13J7603, Spectrum Anyz .. . 1KHz·1.8GHz ...... $1,800 
HP 334A, Distortion Meter . .... .. ... . . .. .. . • . . .. .. $300 Tek 7L18/7603, Spectrum Anyz.1.5-18GHz 
HP 3406A, Broadband Sampling Vottmeter ... . . . . ..... $300 Dig. Storage . . ....... .. .... ... . ... . . . ....... $2,500 
AP 3455A. Dig~l MuHimeter .... . .... .. ..... ...... . $300 Tek 7L5, Spectrum Analyzer ......... . ......... . . $1,200 
HP 3456A, Digital Multimeter, 6.5 Digits .. . .. .. •... . .. $800 Tek 7S12/S6/S52/S53, TDR Sampler ....•.... . ..... $1,200 
HP 3580A, Spectrum Analyzer ...... . ......... . .. .. $800 Tek AM501 , Operational Amp Plug-In .......... . ..... $150 
HP 3581C, Selective Level Meter . ...... .. .... ... ... $600 Tek AM503, Current Probe Amp .. .. . . ... . .... . .. . .. $400 
HP 3582A, Spectrum Analyzer .. . •. .. ........ •.... $2,500 Tek CG551AP, Programmable Scope Calibrator ....... $2,500 
HP 4270A, Automatic Capacitsnce Bridge . . ... • ... .. . $600 Tek DA4084fTM5003, Distortion Analyzer •...•. . •..• $1,000 
HP 436A/022, Power Mtr., HPIB . .. •.. ....... .•.. . . $1,100 Tek DC503, Universal Counter Timer TM500 ..... .. .... $150 
HP 4800A, Vector lmpedarK:e Meter ... .... . •.•...... $600 Tek DC504, CountermmerTM500 . . •.•.....•....... $100 
HP 4815A, Vector Impedance Meter ..... . ....• .... 51 ,000 Tek DC505A, Frequency Counter, DC·225MHz . ........ $300 
HP 5004A, Signature Analyzer ... . . .. . . . ..... . . .. .. s100 Tek DM502, Multimeter TM500 Modular System ........ $100 
HP 5334A, 100MHz Universal Counter, HPIB . ....... . 51 ,200 Tek FG502, Function Generator, . H 1MHz .. .. ....... . $300 
HP 5335A, Frequency Counter, 11 Digit, Opt. 010.040 ... $800 Tek MR501 , XY Momtor Scope · · : · · · .. .. .. . ' . ...... $200 
HP 5340A F C 

18
GH $800 Tek P6020, Current Probe, Amp, Ktt . .. ...... . ....... $250 

• requency ounter, z . . . . .. .. . .. .. . . Tek P6045, FET Active Probe .. ... . ................ $100 
HP 5340A, Frequency Counter. 18GHz, LEOs ........ $1,200 Tek P6046, Differential Probe Kit . . . .. ..•..... . . . ... $350 
HP 5342A, Frequency Counter, 10Hz·18GHz, Opt.001 . $1,800 Tek P6202A, FET Probe Kit, 500MHz, Unused .•.. .. ... $300 
HP 5345A. Umversal Counter · · · · · · · · · · · · · · · · · · · · · · $400 Tek P6452, Data Acquisition Probe . . . .. ......... . .... $25 
HP 5385A, Frequency Counter, 10Hz· 16Hz .... . .. ... . $800 Tek P6464, Pattern Generator Probe, New In Box ........ $25 
HP 54100A, Scope, 1GHz Digital, 100 GS/s ...• ... . . $3,000 Tek P6465, Pattern Generator Probe, New in Box . ... ...• $25 
HP 54200A, Digital Storage Scope, Tek PS503A, Dual Tracking Power Supply, TM500 ....... $200 

Dual Trace, 200/MG/S . . . . . .. ....... . ... .. .. . .. $1,000 Tek S·52, Pulse Generator Head . . . . ..... .. . . ..... . $500 
HP 61nC. DC Current Source 0..50V, O..SOOmA .... . . .. $300 Tek S·53, Trigger Recognizer ...................... $500 
HP 6920A, Meter Calibrator . .. . . . . ....... .. ..... .. $300 Tek SC502, Scope, 15MHz, Dual Trace ............... $250 
HP 8002A, Pulse Generator •. 3HZ·10MHz ....... • .... $250 Tek SC504, Scope, BOMHz, Dual Trace (unused) ....... $500 
HP 8015A, Pulse Generator, .1 Hz·50MHz, 30V . . .. . .... $500 Tek SG502, Sig. Gen. 5Hz-50KHz TM500 Sys. . ........ $200 
HP 8165A, Programmable Signal Source, Tek SG503, Sig. Gen. 250KHz·250MHz ..... . ......... $600 

.0001·50MHz ........ .. .................. . . . $1,800 Tek T202, Scope, LCD Handheld ................... $350 
HP 8443A, Tracking Generator . . ..... ... . .... .. .... $300 Tek TG501 , Time Mark Generator ................... $400 
HP 84458, Spectrum Anyz., Automatic Pre-Selector •.... $300 Tek TM503, Mainframe 3 Slot, TM500 .. .. ........••.. $100 
HP 8484A, Power Sensor, w/11708A Attenuator, Unused . $400 Texscan SSG2000, Freq. Syn., 100KHz·2GHz, AM, FM . $1,800 
HP 85538, Spectrum Anyz., RF Plug-in, 1 KC·110MHz . . . $200 Vu·Data 5110, Semiconductor Tester, In/out Circuit ..• . . . $250 
HP 8556A, Plug-In, Spectrum Analyzer, 20Hz-300KHz . . . $300 Wavetek 1002, Sweep/Sig. Gen. 0·500MHz w/Markers . . . $350 
HP 8557A, Spectrum Analyzer, .01·350MHz ... ...... $1,000 Wavetek 1045114139, Power Meter 
HP 8558B, Spectrum Analyzer, Plug-in ...... ... . . .. $1,500 1MHz·18GHz Opt.01, 05 . . ...................... $800 
HP 8565A/100, Spectrum Anyz., .01·22GHz, Opt. 100 .. $4,000 Wavetek 144, HF Sweep Gen .. 0005Hz/10MHz .... ... .. $200 
HP 8565A, Spectrum Analyzer, _01 •22GHz .. ..... . .. $3,500 Wavetek 154. Programmable Waveform Gen. 
HP 856gB, Spectrum Analyzer, .01·22GHz ... ... .... $7,500 .001Hz·10MHz · · · · · · ·: · · · · · · · · · · ............. $350 
HP 8620C s M · fr $400 Wavetek 180, Sweep Function Gen .. 1Hz·2MHz ........ $300 
HP 86218: R;";ia:. w: S::oA.' s-12:-iaH~: 8620(;': :: $400 Wavetek 185, Sweep Function Gen . . 0001·5MHz ....... $400 
HP 86

222
o ... 

69 
RF PI •· 

01 
"'Hz $! Wavetek 2002A, S1gnal Gen. Sweeper, 1·2500MHz .... $1,000 

"'n • . ug In,· ""' · · · · · · · · · · · · · ,200 Wavetek 3000, Signal Gen., 1·520MHz, AM, FM . . ..•. .. $800 
HP 86241A, RF Plug·~n. 3.2·6.5GHz · · · · · · • · · · · · · · · · · $400 Wavetek 3001 , Signal Gen., 1·520MHz, AM, FM ...... . . $800 
HP 86260A, RF Plug·ln, 12.4-18GHz · · · · · • · · · · · · · · · · $400 Wavetek 3000·200, Signal Gen., 1·520MHz, AM, FM . . .. $800 
HP 862908, RF P1ug-1n, 2·18GHz . ... · · · · · . . . •. · · · $1,400 Wavetek 452, Filter, Dual Hi/Lo, 1Hz· 10KHz •.... . ..... $450 
HP 86290C, RF Plug·in, 2·18GHz . .. ........... .. . $1,600 Wavetek 750, Phase Meter . . .... .... ........ .. . ... $300 
HP 6640B/02/03, Signal Gen., .5-1024MHz ... . . •... . $1,800 Wavetek 7530A, FFT Spectrum Analyzer I).. 100KHz .... $1,000 
HP 8660A/100, Synth. Freq. Gen. Mainframe . . ......... $650 Wavetek 859, Programmable Waveform Gen . ......... $1 ,000 
HP 8660C/100, Synth. Freq. Gen. Mainframe .. .. ... .. $1,200 Wavetek 907, 7·11GHz Signal Ger.erator ...... ... . . .. $650 
HP 8660C/86603A/86632B, Freq. Syn., 2.6GHz, Wiltron 560A, Network Analyzer, HPIB ........ . ...... $850 

AMIFM, HPIB .... . .. . ......... • . ....... . .. . . $2,500 Wiltron 6100/62370, Sweep Generator, 2·18GHz .. ..... $750 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 
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HEWLETT PACKARD 1330A $70, 1350A 
$75, 180AR $70, 1801A $50, 1805A $50, 
1809A $50, 181A $75, 1821A $55, 204B· 
OPT01 $50, 302A $45, 310A $50, 313A $70, 
331 OA $60, 342A $50, 3444A $40, 3500 $50, 
355C/F $45, 3780A $175, 400EL/F $60, 
461A $50, 4912F $40, 5055A $50, 5060· 
0797 $10, 5243L $40, 5233L $40, 5245L 
$40, 5253A $40, 5256A $80, 5257A $40, 
5261A $30, 5328A-011·098-H99 $175, 
5345B·012 $225, 63005C $50, 651 A $65, 
652A $75, 8402B $30, 8445B $150, 8690A 
$60, 8693A·J26 $50, 8694B·H01 $50, 8695A 
$50, 8707A $50, 93256-0PT006 $50, 
97002A $10, 9862A $75. G&G 210·674· 
8771, fax 210-674-8775. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $230 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. 

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

FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell, and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314·423·1770, or write us at 
Box 3423, St. Louis, MO 63143. 

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 
310B, Bethpage, NY 11714. http://www.sci 
ence-workshop.com 

CABLE_ TV converter test equipment, 
Wavetek 1405 and 1402 generators, 
Wavetek 1901 C display scopes and many 
other items. Ph. 561-747·3647, FAX 561· 
575-4635. 

TEST EQUIPMENT SALE: Ballinetine 323, 
$85; Astro-med Dash II, portable chart 
recorder, $250; Delta Design 5900, Portable 
temp chamber,$350; Fluke 710, Impedance 
Bridge, $100; Fluke 85 RF Probe (new) $50; 
Gould K450 Logic Analyzer, $350; HP 
6110A, pwr supply, $100; HP 200CD, $75; 
HP 3400A, $75; HP 3406A, $250; HP 3722A, 
noise source, $100; Millivac 828, RF volt· 
meter, $150; HP 400FL, $75; HP 651B, New 
Color, $85; HP 8182A, opt 3x001, $350; HP 
8654A, $350; HP 8690 series plug-ins Call; 
Interface Tech. AS660, $250; Krohnite, 3700, 
$150; Tek 130 LC meter with cal fixture, 
$150; Wavetek 134, $125; 30 day warranty 
on all items. Coppes Electronics phone or fax 
520-432·1229. E-Mail: copp@primenet.com 
All major credit card accepted. 

FEITEK PROVIDES repair, calibration and 
certification on many makes of test equip­
ment. We also have a large selection of used 
equipment. Send large SASE envelope for 
list. VISA and MasterCard accepted. Feitek 
Inc. , 2752 Walton Road, St. Louis, MO 
63114, 314-423·1770. 

BK PRECISION Model 490 CRT tube 
tester/rejuvenator. New. $500. 909·981·1005. 

WANTED: BALLANTINE 316 voltmeter, HP 
4328A milliohmmeter, ground resistance 
tester from AEMC or similar. Ron Tipton, 
505-382·8175, FAX 505·382-881 0, 
ATipton@ zianet.com 

DESOLDER STATIONS: like new (Pace 
PPS100 $250, MBT100 $325, MBT200 $375, 
SX25 desolder pencil $75); (Weller DS1000 
digital $375); (Ungar 4924 rework $600) hot 
air solder reflew: (Nu Concept Systems 
$1,250, Raychem Mark2 $200). Hot tweezer 
$50, teflon wire stripper $25, Plato solder pot 
$60, 4" dykes nu $10, solder stations: like 
new: Weller WTCP-N, A, L, T. $45 (can 
repair also), EC2000ESD digital $100, no dig· 
ital $50, EC3000 digital $100, EC1301-02 
pencils nu $50, Hexacon SOT1 086C station 
$45. Jim 310·515·2058. 

BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE , COSTA 
MESA, CA 92626. 714·540-0169, FAX 714-
540·5417. 

HP 3455A digital multi meter $250; HP 8660C 
signal generator w/86602B and 866318, 
needs work, $1,000 offer. 619·316·9185. 

SECURITY 
MILITARY COM PONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818·769-1002, FAX: 818·769-
1084. 

PAGER OWNER! Use your pager as a secu· 
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys­
tems avai lable. Call 41 0·483·6211. http:// 
www. worldprofit.com/maateez.htm 

ICOM COMMERCIAL equipment bought, 
sold, and repaired by factory authorized dis· 
tributor. GSA, export, warranty service, fleet 
maintenance. Two way, new R8500 and R10 
receivers. Dealer prices to all. No amateur. 
SWS Security 410·879-4035, Sales@sws 
sec.com 

PROFESSIONAL ALARM control panels and 
all equipment. For a free catalog : voice or 
fax: 908·840·1390. 

SATELLITE EQUIPMENT 
SATELLITE EQUIPMENT available: Re­
ceivers $35 and up; 20-25 LNB $35; C-KU 
feed horns $65. Call 757-599-4408. 

DUAL DSS LNBF $59.95 18 month warranty. 
SF-95 satellite finder $39.95 signal meter 
with back light and audio tone works on DSS, 
C, and Ku. 20• C-band LNBs $39.95, diplex­
ers $6, servo motors $12.95. Dealer 
inquiries welcome. OMS Tel: 770·591·4416 
Fax: 770-591-0249. 

Converters, All Pro-Filters 
All Cable Equipment, Good Prices 

Shipped Same Day COD 

Just Call: 1-800-A-WIRE 4U 
(1-800-294-7348) or 1-888-219-3111 

Plazac Sales, Inc. 
Sorry, no New Jersey sales. 
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UPGRADE EXISTING PRODUCTS WITH OUR 
RE OTE C OL ON/0 

SHOWN ACTUAL SIZE 

'1995 
1 00 Lot Price 

$10 Each 

CONTROLLED BY ANY 1-R REMOTE 1 
No additional parts or power needed! Just connect board to your products power supply and 
switch terminal, mount in the same housing with supplied hardware. and you're remote ready! 
To turn the product on, just hold down any IR remote button for 2 seconds uninterrupted. The 
next 2 second pulse turns it off. It's that simple! Built in LED on/off indicator. Draws a mere 
1/25 rnA on standby so will not drain battery supplies! 

Available in 3 VDC-15 VDC versions. delivers up to 100 mA Negative ground, positive switching 
only. Will drive relay (not included) for switching higher loads/voltages or A.C. 

MILESTONE PRODUCTS 
5698 WESTBOURNE AVE - COLUMBUS, OH 43213 

800-831-0184 

DSS/DBS Antennas. Not enough signal in 
your area? .75m, .90m, 1.0m, 1.2m, 1.8n\, 
2.4m Channel Master. Alaska Digital Satellite 
1-888-766-1223. 907-522-1223, Fax 907-
522-9219. E-Mail: akdigsat@alaska.net 

BEST PRICING on 18" satellite TV systems 
for home and RV. DSS, DISH Network pro­
gramming, multi-room viewing options , 
accessories. www.skyvision.com Call 1-800-
500-9264. 

PORTABLE DIGITAL SAT DISH with carry­
ing case and cables. Enjoy your DSS any­
where, $185. Sat finder meter with audio $45, 
Atmel AV750 $15, programmed ATV750 $25, 
specify. Phone orders VISA, MC 717-786-
5453 or send cash, MO or certified check to: 
J&B Specialty, Prod., 590 Centerville Rd. , 
Dept 160, Lancaster, PA 17601 USA. 

DSS BIBLE II Smartcard emulator plans, 
smartcard reader plans, diagnostics, smart­
card cloning software, service information, 
ISO 7816 protocol, specifications, encryption, 
security, EEPROM modification & much 
morel Over 230 pages, 267 files on 6 
diskettes. No duplication from the first volume 
of DSS BIBLE I. $79.95 + $5.50 P&H. 24 
hour ordertine: 520-726-2833. TELECODE, 
PO Box 6426-NV, Yuma, AZ 85366-6426. 
http://www.hackerscatalog.com/dssfaq1.htm 

USED SATELLITE EQUIPMENT. You name 
it, we have it LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
765-385-2305. 

DSS HACKING REVEALED. Sample a copy 
today for $1. SATELLITE NEWSLETTER, 
PO Box 399, Hampton, Canada EOG 1ZO. 

FREE BIG dish catalog . Low prices ! 
Systems, upgrades, parts , and "4DTV." 
Skyvision, 1016 Frontier Dr., Fergus Falls, 
MN 56537. www.skyvision.com Call 1-800-
334-6455. 

RCA DSS complete w/manuals, card, remote 
$350 OBO. 305-787-5395. 

SUBSCRIBE TO North Star Gazer monthly 
newsletter! Published monthly and geared at 
the satellite industry enthusiast We offer 
industry-related news, technical & installation 
tips, full reports on the happenings in the 
satellite underground, & more! $48 per year. 
North Star, PO Box 1023, Lapeer, Ml 48446. 
81 0-664-4022. 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR restores all horizontal & verti­
cal sync lines, DC level, compensates for 
inverted video, color phase, from standard or 
distorted analogue video-type formats . 
Comes complete with operations manual & 
90-day warranty. $160. 918-479-6451 or 
write to Sync-A-Iink Communications, PO 
Box 4, Locust Grove, OK 74352. 

CELLULAR DATA INTERPRETER 
ESNINAM READER 

A few 'COl' Features: 
*ONE PIECE DESIGN T' X 5' X 2'' (Requires use of PC) *BUlL TIN RECEIVER 
*DISPLAYS COMPLETE ESN, MIN, SCM, DTMFINUMBER DIALED 
*ESN DISPLAYED IN HEX AND DECIMAL *AUTO SCAN 
*SILENT MODE **DTMF DECODING *DISK LOG ON/OFF/PARTIAL 
*INDICATOR CHIME SOUNDS AFTER SUCCESSFUL READING 'lr~ 
*LOGGING TO DISK/OR HARD DRIVE ~:Q~ 

NEW LOWER PRICING! CAll fOR DETW '~'I 
DEALER INQ. WELCOME 

TECHNICAL ADVISORY 
GROUP 

6780 ABRAMS ROAD SUITE 103-282 

ella--) 
DALLAS, TEXAS 76231 . 

~79-9854 • 214-246-3609 MSG It is the responsibility of the Buyer to asoortam and obey all . 
p YMENf MUST BE COLLECTED FUNDS WESTERN applicable local, state, and fedenllaws wtth r"'!!fd to posses510n 

A ' , and/or use of the followmg hardware and software. Pursuant to 
UNION/MONEY GRAM/US POSTAL M.O. CASHIERS U.S. Fedenllaws illegal operation or misuse of this hardware and 
CHECK OR CERTIFIED FUNDS MUST CLEAR PRIOR software are subject to both criminal as well as civil penalties (U.S. 
TO SHIPPING. SORRY NO COOS AT THIS TIME. Title IS Sec. 1029).. 

COPY CD·ROMS 
INSTANTLY. 

NO COMPUTER 
REQUIRED. 

CD DUPE-II! Instantly duplicate CD-ROM disks for software 
distribution. Make spare backup copies of your valuable 

software. Produce disks quickly and economically. No CD 
design or multimedia production is required. 

TOTAllY SEIHONTAINED. 
No additional hardware or software is required. 

AUJOMII1CAU.Y DECODES AND COPIES VIRIUAUY ANY CD FORMAT. 
CD-ROM, Audio, CD-DA, CD-XA, Mac, 

Mixed Mode, and ISO 9660. 

INTERNAL A/V HARD DRIVE. 
Stores bit-by-bit disk images for instant duplication. 

AUDIO EDIT FEATURE. 
Allows you to select and copy Audio CD tracks 

to create your own custom Audio CDs. 

ElnRNAl SCSI PORr WORKS UKE A FAST CD WRIIIR. 
Connect it to your PC or Mac and use it to design 

custom CDs. Software included free! 

HOW WY IS n? Insert your original disk and push "enter': 
The onboard fast multimedia processor decodes the CD 
format and copies it to the intemal NV hard drive. Insert 
blank recordable disks and make as many exact copies as 
you like. You'll easily and quickly produce identical bit­
for-bit duplicates. 

BUY MANUFAOURER DIRECT: $1295. 

408·743·8739 

~ 
CORPORAJE SYSTEIU CENIIR 

www .corpsys.com 

CD DUPE-IT! IS SOlD AHD mom RJt! BAOOJP AHD IK-IIOUSE DUI'lKATION PIJRPOSB ONLY. CDI'fRIGIIT lAWS MUST BE OIISBMD. 
CAll fOR IIA(J( MOIIfT AND MllTHIRM <Xli'IIIS 
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ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • • • • With T J Byers 

In this column, I answer questions about all aspects of electronics, including 
computer hardware and software. This column doesn't replace the Tech 
Forum that you've grown to love and support. Instead, it will supplement it, so 
feel free to participate as always with your questions and answers. You can 
reach me on America Online at T JBYERS, on the Internet at 
T JBYERS@aol.com, or by snail mail at Nuts & Volts Magazine, 430 Prince­
land Ct., Corona, CA 91719. 
••••••••••••••••••••••••••••••••••••••••••• 
Pa Bell Has To Pay This Bill 

Q, Do you have any simple circuits for building a power supply that can sup­
ply 5 volts at 10 rnA from the phone line? 

Joel Cisneros 
via Internet 

A. I assume that you want this circuit to power a telephone-related 
device, so we need to examine the two states of a phone line: a telephone 
on-hook and a telephone in use (off-hook). In the on-hook state, there's 
approx1mately 48 volts between the tip (red) and ring (green) phone 
wires. Off-hook, the voltage drops to about 1 0 volts. Normally this fluctua­
tion would require a three-terminal regulator. Fortunately, phone compa­
ny power is a current source, not a voltage source, of 20 mA to 40 mA. 
This means that you receive about the same amount of current through 
the line regardless of the voltage, which considerably reduces the power 
supply's complexity. This circuit should provide all the power you need. 

Redo--..---< 

Phone 
l.in.e .lNR 

11t 

~ 

Greeno---_.----------~ 

+5V 

GND 

As a rule, the red wire is positive and the green wire is negative - but not 
always. The bride rectifier corrects {or polarity reversal on the telephone 
company's part or on your part. The 1 K resistor limits the current to 10 
mA with a 1 0-volt input (that's 20 mA at 20 volts), and the LED is simply 
a power-on indicator. The zener prevents the output voltage from exceed­
ing 5.1 volts. My concern is your current needs, because most phone cir­
cuits draw 1 mA or less. You see, the phone company triggers its on­
hook/off-hook circuits on current flow. When it detects a significant 
increase in current through the phone line, you become connected. So, if 
you're using this circuit to monitor an on-hook condition, the current f low 
may be enough to trigger Pa Bell's relays, which would put you on-line 
when you don't want it. Increasing the size of the resistor will prevent this 
from happening, but it also limits the available current. 

Under Pressure 

Q. I live in an area where we must use sprinklers to keep the yard looking 
good, which is why my neighbors have automatic sprinklers. The problem is 
that we don't have a lot of water, and the water pressure goes up and down as 
the automatic sprinklers go on and off. I would like to monitor the water pres­
sure as a function of time using a simple monitoring circuit so that I can find 
my time slot. What do you suggest? 

Hilary McDonald 
Barstow, CA 

A. Before I answer the question, let me tell our readers that you live in the 
high desert of southern California (! used to live not far from there), where 
the days are very hot and the nights are very cold. So the lawn or ground 
cover is more than prestigious - it moderates the extreme temperature 
swings. Now the answer. I would use an oil pressure gauge - the kind 
used in autos and trucks - to monitor your water pressure. These sensors 
are resistive devices, generally in the range of 0-1 00 ohms, that have a 
range of 0 to 1 00 psi. Two reasons for my selection: they are cheap and 
easy to find, and they have standard pipe threads, so they're easily insert-
52 July 1997 /Nuts & Volts Magazine 

ed in your water line using off-the-shelf hardware. Just make sure you 
buy a pressure sender, and not a pressure switch. You can buy a pressure 
sender from JC Whitney (http:jjwwwJcw-catalog.com; 312-431-6102) 
for $21.95 (catalog number 12KZ8992W). There is a companion digital 
pressure readout (12KZ8988U) for $35.95, but if you'rejust looking for rel­
ative water pressure rather than absolute, you can chart fluctuations 
using a DMM (ohmmeter). -

Ultra-Simple Home Security Alarm 

Q, I made a small security system for an on-site office trailer with eight win­
dows and one door. I ran foil tape around each window, and wired it in series 
with a magnetic switch on the door, to detect if it was open or closed, and 
hooked it to a 12 VDC wall adapter plugged into a UPS. A keyswitch mounted 
in the wall turns the system on and off. What I want to do is use this "chain" to 
sound an alarm if the door is opened or the foil is broken. The alarm is a 12-
volt Radio Shack siren that draws about 400 rnA. This is what I'm thinking: I 
should be able to monitor the security loop with a single transistor that would 
trigger the siren if the loop is broken. Do you think this is the cheapest way to 
do this, and what transistor should I use? 

Tony Farrell 
via Internet 

A. You're definitely on the right track. A switching transistor is the cheap­
est - and easiest - solution. To further simplify the design, I would take 
the + 12 volts off the security loop, and return it to ground instead. You'll 
also need a biasing resistor between the collector and the base. Here's 
how it looks. 

Sensor 
Loop 

+ 
v 12\T 

The transistor is a general-purpose NPN bipolar type, like a 2N2222A 
(Radio Shack 276-2009). The 2N2222A can handle up to 800 mA of cur­
rent, yet comes in a small T0-92 plastic package. When the security loop 
is intact, it shorts the base to the emitter, which turns off the transistor. If 
the loop is broken, current flows through the base via the 1 K resistor, 
which turns the transistor on and sounds the alarm. Repairing the break 
turns the alarm off 

Ultra-Simple Car Alarm 

Q, I need a simple, sturdy circuit that will sound a siren when a piece of elec­
tronic equipment (stereo, CB, etc.) is removed from my 1982 Plymouth 
Horizon. At first I thought a circuit that detected when the ground lead was 
broken would be the easiest approach. However, I've tried two methods, both 
overly complicated and marginally functional, and a simpler one which 
SHOULD have worked, but instead went up in smoke after a few miles of dri­
ving. So I'm back to square one. Got any suggestions? 

Michael E. Keller 
Lancaster, PA 

A. It's been my unfortunate experience that the last thing a thief does is 
yank out- not gently disconnect- the wires. At this point, a screaming 
siren does little more than make him run all the faster with your radio in 
hand. The first thing he does is bash in a window, then the dash. So a 
better solution is to attach a vibration detector to your radio or stereo and 
have it trigger the siren. Here's a simple sensor circuit built around a 
Radio Shack vibration detector (49-521) · 



Sl 

EJ 

R2 
lie 

Rl 
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Ql 
2H2222A + Cl 

r~ 
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Siren or 
"!Way 

_J_ _J_ 

With SJ in the unarmed position, QJ conducts, which shorts the gate of 
the SCR to ground and prevents the SCR {rom {iring. Flipping Sl to the 
armed position turns off QJ. The vibration detector is of the closed loop 
type - that is, it's closed at rest. When a vibration is detected, as would 
happen when a thief smashes your dash, the detector opens. This causes 
C1 to charge through R1. When the voltage across C1 reaches about 1.5 
volts (about one-tenth of a second), the SCR fires and activates the siren. 
This RC time delay prevents false triggering from passing cars and other 
ambient noises. Once triggered, the SCR continues to conduct - even if 
the vibrations quit - until S2 is pushed. For automatic reset, S2 can be 
replaced with a mechanical or electronic timer (such as one built around 
a 555 chip). 

CO.MMAND.COM, Where Are You? 

Q. I recently encountered a problem with my command prompt. I started get­
ting the following message. 

Bad or missing Command interpreter. 
Enter the correct name of Command Interpreter (e.g., C:\COMMAND.COM) 

The only way I can get the command prompt to come up by itself is to put a 
SHELL command in the CONFIG.SYS file. But now I have to type AUTOEX­
EC.BAT at the prompt to get my system to run. It seems that the computer 
can't find the AUTOEXEC.BAT file anymore. I am running Windows 3.1 and 
DOS 6.22. 

Larry Davis 
Naples, FL 

noise you hear is from more than one source. The most frequent source of 
engine noise is the alternator. It sounds like a whine that changes fre­
quency with engine speed: the higher the RPM, the higher the pitch. Just 
as popular are ignition noises, which sound like popcorn popping. Like 
alternator whine, the number of pops increases as the engine speed 
increases. Both nuisances can be removed with a choke/capacitor filter 
combination. Radio Shack sells three of them, ranging in size {rom 3 
amps (270-030, $3.99) to 10 amps (270-051) to 20 amps (270-055, 
$19.99). The one you choose depends on how much current your stereo 
draws, and not the amount of noise or the size of the alternator. The last 
culprit is high-voltage discharge, which is RF radiation emitted by the 
spark plug wires and picked up by the radio's antenna. Most cars use car­
bon-filled plug wires to eliminate the RF emissions. If your car doesn't 
have carbon-suppressing wires, you can buy a kit of them from most auto 
parts stores, or you can buy a resistive noise filter {rom Radio Shack (270-
012). It's basically a carbon resistor that plugs into the center lead of the 
distributor cap; while effective, carbon spark plug wires are better. The 
other two noise suppressers that Radio Shack (and others) sells are {eed­
thru filters. These devices are inserted in the 12-volt line just before it 
enters the stereo. All three types of filters can be used separately or in 
conjunction with each other. 

Shut Up! 

Q, I'm someone who is easily irritated by the noise coming out of a PC. There 
is an outfit in Hayward, CA (Decibel Instruments; 
http:ffwww.declbel.com/qulet.html, 800-875-8829) that modifies PCs to 
make them quieter and sells them for a steep price. A salesperson from the 
company said that they modify both the power supply and the hard disk. Can 
you guess what it is that they do, and tell me? 

J. Lynch 
Waynesburg, PA 

A. You and my girlfriend! She's forever complaining about noise of all 
kinds. I don't have to guess what Decibel Instruments is doing, they are 
more than happy to tell you all about it. First, they remove all the fans, 
including the one in the power supply. The fans account {or more than 90 
percent of the noise coming from the PC. To compensate for the loss of 
cooling air, they add extra heatsinks to the semiconductors - especially 
the CPU - to remove the heat build up. How hot the chip runs determines 
what type of heatsink they use. In some cases, it is a simple aluminum 
radiator, and in others it's a more expensive heat pipe. As for the hard 
disk noise, they purchase and install drives that are specially designed 
for lower noise levels. These, too, come at a premium. The bottom line: 
silence is golden. 

Battery Gas Gauge 

Q. A friend of mine, Steve KE30D, is building a 12-volt gel-cell battery pack 
to power his electronics when we're out in the field. What he needs, though, is 
a battery monitor so that we know how much power is left in the battery pack 
as the work progresses. What we'd like is a bar graph indicator that displays 
no bars when the battery is depleted and all bars when the battery is fully 
charged. 

Charlie Heisler K3VDB 
Continued on page 113 

A. Somehow, COMMAND.COM 
has been erased {rom the root 
directory (C:V. You'll find a copy 
of this file in the C:\DOS directory. 
Simply copy the file to the root 
directory and your problem will 
be solved. See this month's 
Reader's Tip for more information 
about COMMAND. COM. 

WORLD OF SAVINGS FROM I.E.S. 

Removing Engine Static 

Q, What formula can I use to deter­
mine the value to look for in buying 
a static or interferen<;e eliminator for 
a 12-volt auto radio? My friends at 
Radio Shack don't know what to sell 
me! 

Don Schlaeder 
Mesa, AZ 

A. There is no empirical formula. 
What you need to do is first deter­
mine the source of the interfer­
ence, then go from there. Engine 
noise comes from three basic. 
sources: high-voltage discharge, 
ignition, and alternator. Often the 

We can help with all your cable needs. One stop 
source for converter parts, tools, and accessories. 

•Low Prices 
• Quality Service 
• Quality Products 

Call now for your FREE catalog. -

Tel: 405-634-1535 
Fox: 405-634-1587 
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AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 
2 YEAR WARRANTY 

MX-9300 
Four Functions in One Instrument 

Features: 
• One instrument with four test and measuring 

systems: 
• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter 

STANDARD SERIES 
S-1325 25M Hz $325 
S-1340 40MHz $419 

DELUXE SERIES 
S-1330 25MHz $459 
S-1345 40MHz $549 
S-1360 60MHz $749 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

Features: 
• TV Sync • High Luminance 6" CRT Features: 
• 1 mV Sensitivity • Complete Schematic • Delayed Sweep • Dual Time Base 
• X-Y Operation • Plus much, much more!! • Automatic Beam Finder • Illuminated Internal Gradicule 

• Z Axis Modulation • Built-in Component Test 
• Plus all of the features of the "affordable" series II l2 FREE probes with each scope!! I 

B&K 4040 w/ Frequency 
• 2Hz to 20M Hz 
• AM and FM Modulation 
• Linear and Log Sweep 
• Counter Range 5Hz to 30MHz 
• 5 Digit Display $425 

70 Series 
Model7011.. ..................................... $69.95 
Model7311... .................................... $97.50 
Model 7511... .................................. $135.00 
Model 7711... .................................. $154.95 
Model7911 .............. ...... ... .............. $175.00 

80 Series 
Model 83 .... ............. ........... .......... .$235.00 
Model 85 ....................................... $269.00 
Model87 ....................... ................ $289.00 

M-1700 
Digital Multimeter 

11 functions including freq to 
20M Hz, cap to 20J.!F. Meets UL-
1244 safety specs. 

sag.ss 

GF-8026 w/ Frequency 
• .02Hz to 2M Hz 
• Linear and Log Sweep 
• Counter Range 1Hz to 1OM Hz 
• 4 Digit Display 

Model M-61 00 
Programmable DMM 

Includes FREE Computer Interface 
and FREE Software 

• Analog Bar Graph 
• Large 3 3/4" LCD Display 
• Menu Driven 
• Triple Display 
• RS-232 Interface 
• True RMS 
• 9 Basic Functions 

including cap. & freq. 
• Auto Power Off 
• Easy-to-use 

$125 
Kit Corner over 100 kits available 

2 meter I 6 meter 
Amateur Radio Kit 

Model AM/FM-1 08 
AM/FM Transistor 

Radio Kit 
.. ""i_.~ ...... ,..,.~4- ' v 

· 1 ~ n : •. . , 

-o ~:· • 
~ 1!1 • 0 • • 

,, • 4 

Model TR-18K 
Stereo Cassette Player KH 
• Transparent case 
• High resolution $15 • 95 

Model XP-581 
4 Fully Regulated Power Supplies in One Unit 

4 DC voltages: 3 fixed- +5V@ 3A, +12V@ 1A, -12V@ 1A • Variable- 2.5- 20V@ 2A 

Ideal for laboratories, 
service shops and hob­
byists. sas 

B&K Model 1688 
High Current (25 DC amp) Power Supply 

• Variable 3-14VDC 
• 25 amps@ 135V 
• Thermal Protection 

$249.95 

1.3GHz Universal Counter 
Model F-1300 

• Period 
• Frequency & 8 
other functions 

XK-550 Digital I Analog Trainer 
Elenco's advanced designed Digital I Analog Trainer is specially 
designed for school projects. It is built on a single PC board for 
maximum reliability. It includes 5 built-in power supplies, a func­
tion generator with continuously sine, triangular, and square wave 
forms. 1560 tie point area. 

XK-550 
Assembled and Tested 

$169.95 

XK-550K • Kit 

$139.95 

Tools and meter 
shown optional 
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The most J!!JWer[ul com uter in the_,,..~ 
-~~--.....~~.,...,-is---ae!ttalfy t .. ,..,-.... .fmple·'~-----~ 

P
rogrammers today are 
faced with an embarrass­
ment of riches. Software 
tools are rich and plentiful, 
and hardware is powerful 

and cheap. One simple way to mea-
sure the ever increasing complexity 
and sophistication of software tools 
is to see what it takes to produce a 
"Hello, world!" program. 

by Jeff St-efan -TUring 
In the early days of C and 

UnixTM, it only took a few lines of 
source code. Now, using a Windows 

a chines 
This article explains the 
concept of Turfng Machlnes 
and provides a simple Turing 
Machine simulator you can 
experiment with. 

CjC++ compiler or other GUI pro­
gramming tool, even producing a 
simple "hello world" program 
involves hundreds of lines of support 
code that the application program­
mer rarely sees. 

The programming environments 
can be large because the machines 
available today rise in power as they 
fall in price. Tools are getting easier 
to use and debuggers are getting 
more sophisticated. It's a good time 
to be a programmer, but sometimes 
we're blinded by the power and ele­
gance of our software tools and 
hardware platforms. 

First Principles and Some 
History 

Sometimes it's worthwhile to 

step back and look at the world in 
terms of first principles. Physicists 
(at least the good ones) view the 
world from first principles. In mathe­
matics, first principles are called 
axioms. 

It's refreshing to get away from 
the everyday routine of cranking out 
programs and to think about com­
puters in terms of axioms. What do 
axioms have to do with writing com­
puter programs? Try to answer this 
simple question: what is a computa­
tion? See the sidebar What is a 
Computation? for the surprising 
answer. 

The world as we know it 
changed in 1936. The same year the 
Hoover Dam began generating elec­
tricity and Shirley Temple was the 
top box office draw, a 24-year-old 
Englishman named Alan Turing 
completed a paper called "On 
Computable Numbers" with an 
application to the 

Turing Machine Symbols 

The symbolic definition of a Standard Turing Machine is: 

M =( Q , l: , r , () , q
0 

, B , F ) FIG 2 

M stands for the Turing Machine. 

Q is a set of states within the Turing Machine. 

r 

is called the input alphabet. This is a set of symbols that the 
Turing Machine will be working with. The input alphabet includes 
all of the characters in the tape alphabet except B. 

is called the tape alphabet. The tape alphabet is the set of symbols 
that appear on the tape, including B. 

is the transition function. () is defined as Q X r = Q X r X {L , R} 
This means that when the read head encounters a symbol on the tape, it 

Entsheidungsproblem. 
Entsheidungsproblem is the 

German expression for the question 
of decidability. For an explanation of 
decidabilty, see the sidebar What is 
Decidability? 

In his somewhat obscure paper, 
Turing described an abstract univer­
sal computing machine, now called 
a Turing 
Machine. 

As it turns 
out, there is 
no greater 
machine, the­
oretical or 
real, that 
equals the 
capability 
of a Turing 
Machine. 

FIG 1 

The Turing Machine is at the 
bedrock of modern computer sci­
ence. Turing's abstract machine, as 
he insisted from the start, could 

actually be built. 
Unfortunately, 1936 was 

also the year that 4,000 Nazi 
troops quietly slipped into the 
Rhineland and occupied the 
de-militarized zone dictated by 
the Treaty of Versailles, fore­
shadowing the beginning of 
World War II. 

In 1940, with England at 
war, and with German U-boats 
ruthlessly destroying convoy 
ships, Turing (and other tal­
ented mathematicians) were 
conscripted by the British high 
command to help crack 
German military codes. 

can change state, write a symbol on the tape, and move either left L, or right R. 
The x symbol in the formula means all of the elements from each set are used. 
This is called the Cartesian Product. -

Luckily, a secret German 
cipher machine called 
"Enigma" was captured from 
a sinking U-boat. With the 
added bonus of the captured 
Enigma, Turing cracked the 
supposedly unbreakable 
Enigma code and had a signif­
icant hand in the Allies win­
ning the war in the North 
Atlantic. 

B is a blank symbol. 

qO is the initial, or starting state. 

F is a set of final states. 
The unfortunate effect of 

the war is that it halted the 

development and materialization of 
a Universal Turing Machine. 

After World War II, a race of 
sorts between England and the 
United States to build the first digital 
computer was off and running. 
England was building the ACE 
(Automatic Computing Engine), 
and the United States was building 

A Turing Machine 

the ENIAC (Electronic Numerical 
Integrator And Calculator). Turing 
was on the periphery of the ACE 
project and not at the heart of the 
hardware design, so he turned his 
thoughts to instruction tables, or 
what we now call software. 

The Standard Turing 
Machine 

A Standard Turing Machine is 
shown in Figure 1. It consists of a 
read/write head and a tape of infi­
nite length that can move right or 
left one segment at a time. The 
read/write head reads and writes 
symbols on the tape. 

The read/write head, (some­
times called the control head), can 
read, write, or erase a symbol on 
the tape segment it is currently 
under, but only one segment at a 
time. Believe it or not, this simplest 
of simple computers is capable of 
doing anything the most powerful 
supercomputer can do. 

Sooner or later, if you study 
Turing Machines, you'll be confront­
ed with formal notation. It's a little 
intimidating at first, but it's really 
useful and easy to understand. See 
Figure 2 for an explanation of the 
Turing Machine symbols. 
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What is a Computation? What is Decidability? 

The answer is: the sequence of configurations in a Turing Machine 
leading to a halt state is called a computation. This means that 

Decidability means, "can an algorithm be developed to solve a particular problem 
that yields a yes or no answer?" 

if your algorithm runs successfully on a Turing Machine, it's a 
computation. If it doesn't, then it's not a computation! Why the big stink over decidability? Starting in 1910 and lasting through 1913, 

Alfred North Whitehead and Bertrand Russel published what is considered to 

The formal definition of a Turing 
Machine, denoted as-M, is M = ( Q, 1:, 
r, o, qo, B, F). 

Here's what it means! Q is a set 
of finite states, I. (sigma) is the 
input alphabet, r (gamma) is the 
tape alphabet, 8 (delta) is the transi­
tion function, B is a blank symbol, 
q0 is the starting state, and F is the 
final state. Greek letters are used as 
a notation convention in theoretical 
computer science, just as they are 
used in mathematics. 

Let's look at an example so you 
can get the feel of how a Turing 
Machine works. Assume we have a 
tape filled with the symbols a and b 
and framed by a blank symbol on 
each end, as shown in Figure 3. 

We'll set the starting position 
under the left blank. This is the ini­
tial state q0• What we want the 
Turing Machine to do is to change 
every a to b, and every b to a. We'll 
call this Turing Machine the Symbol 
Exchanger. In order to program the 
Turing Machine to do the symbol 
exchange, we need to develop a set 
of rules, or transition functions, o. 
Here are the rules in English, then 

translated into Turing 
Machine symbols: Begin at 
the initial state, q0. 

be one of the seminal mathematical works, Principia Mathematica. In this three­
volume set, Whitehead and Russel attempted to reduce the whole of mathematics 

1f a blank is over the 
read head then re-copy a 
blank on the tape, set the 
state to the new state qh 
and advance the read head 
to the right. Symbolically, 
we can write this as (q0 ,B) 
= {qh B, R} . In general, this 
means (State, Symbol) = 

{NewState, NewSymbol, 
MoveTo}. Using symbols, 

to a subset of formal logic. They intended to show that mathematics is complete. 
The sense of the word complete in this context means that a proof or a formula could 
be generated by some mechanical means. From an axiom known to be true, other 
details and conditions can be added to the mechanistic algorithm to create new 
proofs. This outlook, like in Newtonian physics, offers a clockwork-like, deterministic 
view of the world. Along came Kurt Godel in 1931 with his Incompleteness Theorem, 
which effectively showed that the basic notions we hold as mathematical truths cannot 
be formally proved. This incompleteness applies even to simple numbers. This blew 
away Whitehead's and Russel's concept of grinding out mechanistic proofs which, in 
tum, shook the very foundation of mathematics. How could something be decidable 
if the foundation on which the question is built is incomplete? 

we can reduce the long ver-
bal description to a short, 
precise symbolic declaration. That's 
the value in taking the time to learn 
and manipulate the symbols. 

What's next? The Turing 
Machine is now in state qh and now 
we want the machine to look for an 
a or b and exchange them, so we 
need more transition functions. For 
state q 1, if an a is over the read 
head, stay in state q1, write the sym­
bol b on the tape, and advance the 
head to the right. This translates to 
(ql ,a)= {qlt b, R} . If a b is over the 
read head, stay in q1, write an a on 

the tape, and advance the head to 
the right. This translates to (q 1 ,b) = 
{qlt a, R}. 

In order to get the machine to 
halt in a final state F, we need one 
more transition function. If a blank 
symbol B is over the read head, then 
halt the Turing Machine. This trans­
lates to ( q 1 ,B) = { F}. This transition 
function is not formally defined 
when executing a Turing Machine. 

In order to get a Turing Machine 
to halt, there must be a .transition 
that is not defined, so the read head 

FIG 3 

cannot advance to the right or left. 
All of the transition functions that 
describe the Turing Machine are list­
ed in Figure 4. Each of our transi­
tions is called a configuration. This 
is the sequence of configurations 
that is called out in the sidebar 

f'**-****•**•*-***llr****•****••·······•"********•******•* • Input tape array 
* Filename: tms.c 
* Description: Standard Turing Machine Simulator. 
* 
*(c) 1997 Jeff Stefan 
•***'******•**"**•**l'rlr*""*•**'******•***•*********'~~'*-•••••• I 
#include <Stdio.h> 
#include <string.h> 
#include <COnio.h> 

#define MAX_TRANSITIONS 30 
#define MAX_ TAPE_LEN 50 
#define MAX_FILENAME_LEN 13 
#define MAX_FILE_UNE_LEN 80 

#define SINGLE_STEP 1 
#define AUTO 2 

~~'k'lt'!ltU'It*'ft****'*****•**• 

"' Function prototyP.es 
••••••··-·~~·*********** **I 
int ReadTape(); 
int DisplayTape(); 
int DisplayTransitions(int,int); 
int ReadTuringMachine(); 
int ExecuteTransitions(); 
void PressEnterMsg(); 

1*******1t*'ll''tt******"'***•**** 
"Turing Machine structure 
*•'*'*****•*'*"'*******'If******** I 
.typedef struct tm 
{ 

int State; 
char Symbol; 
int NewState; 
char NewSymbol; 
char MoveTo; 

} TURING_MACHINE; 
TURING_MACHINE TM{MAX_ TRANSITIONS]; 
int NumTransitions = 0; 

~******'*********'**'i\'***~* 
... Single Step or Auto mode 
*'*****ilfk"f::fr****"***1r******•*** I 
int Mode =0; ,.. ........... ., ........ ., 
56 July 1997/ Nuts & Volts Magazine 

****•******••*-***! 
char lnputTape[MAX_TAPE_LEN]; 

/********"•**** 
" File pointers 
***••*•••••-**** I 
FILE .. Tapefp; 
FILE "TMfp; 
char Filename(MAX_FILENAME_LEN]; 

vold main(void) 
{ 
int Selection = 0; 
intch; 

clrscr{); 
printf("\n\nTMS:Turing Machine Simulator\n"); 
printf(" \n"}; 
printf(" 1: Single Step\n"); 
printf(" 2: Auto\n"); 
printf(" \n"); 
printf("Make Selection: "); 
Selection => getchar(); 
Selection= abs(48 -Selection); 
switch(Selection) 
{ 

case 1:/" Single Step Mode"/ 
Mode = SINGLE_STEP; 
ch = getchar(}; 
break; 

case 2: r Auto Mode"/ 
Mode :. AUTO; 
ch = getchar(); 
break; 

default: 
Mode=AUTO; 
ch = getchar(); 
break; 

} 

ReadTape(); 
ReadTuringMachine(); 
Execute Transitions(); 
Display Tape(); 

• 

f*'lt*******1t****•*•*-***"t***~t****"''*****'***•fl"'*--*****-'*•**** 

*:: ReadTape .. 
***"lt:'i'*)t'li''it·······*~~*****'*'*******••****-**fl**~····*t 

int ReadTape(} 
{ 
inti; 
char TapeFileName[MAX_FILENAME_LEN}; 
charch; 

~·***'**********~**** 
* inittaoe to all blanks B ...... ~ ..................... 'If._***/ 
for(i=O;i < MAX_TAPE_LEN;i++) 

lnputTape[ij = 'B'; 
i=O; 

f*it****·**~*-*****'***** 

* Open input tape file 
******~'******'**11*•*** I 
printf("Enter Input Tape Filename:"); 
gets(TapeFileName); 
printf("\n"); 
Tapefp :: fopen(TapeFileName,"f'); 

r***'*******1t********.******., 
• exit if file doesn't exist 
*•*********'**-*•*'*"***"*'** I 
ff(Tapefp == NULL) 
{ 

} 

printf("No Input Tape\n"); 
exit(O); 

~*"frlt******•••••**" ........ 'A:*#t'fr1r"'l't1r*••***"'***********'* 
" read tape symbols starting from first 8 to last B 
and load lnputTape array. 
U1i'*'*'*'*'1t*<t*-'lt•'fr•***U1rlr***"'t"'r11'*W**•*•****~***-*'**-***/ 

while(!feof(Tapefp)) 
{ 
ch: fgetc(Tapetp); 
switch{ch) 
{ 

case ~·: /* ignore blanks ''I 
break; 

case NULL : /" ignore NUlLs •; 



What is a Computation? 
Now we need to run the Turing 

Machine to see if it works. In most 
classical Turing Machine literature, a 
move from one transition to another 
is indicated by ( . This symbol 
denotes a running Turing 
Machine. Figure 5 shows both a 
graphical and classical represen­
tation of our Turing Machine as 
it runs. 

It becomes very cumber­
some and takes a lot of space to 
use a graphical representation 
for a Turing Machine of any 
sophistication, so you will hardly 
ever see them. You will almost 
always see the classical repre­
sentation. As you can see in 
Figure 5, the read head is indicated 
by the transition functions, q0 and 
q 1. The symbol to the right of the 
read head is considered to be the 
symbol under the read head. As the 
read head reads the tape, it travels 
right or left and re-writes the symbol 
on the tape. 

So we've shown that our Turing 
Machine that changes the symbol a 
to the symbol b actually works. So 
what's the big deal? Well, the big 
deal is that the algorithm to convert 

} 

} 

} 

break; 

case'': l" ignore spaces*/ 
break; 

case EOF: r End Of File detected *I 
break; 

default: 
lnputTape[i++] = ch; 
break; 

/*****'****""'*"'*************** 
* init tape to all blanks B 
••• ................ ***********•****• I 

printf("lnput Tape:\n"); 
for(I=O;i < MA)(_TAPE_LEN;i++) 

printf("%c" ,lnputTape[i]}; 
printf("\n"); 

r··········· 
"close file 
********"_.*I 
if(Tapefp) 

fclose(Tapefp ); 
return(O); 

one character to another is truly a 
computation and, since it runs cor­
rectly on a Turing Machine, it should 
run on any conceivable computer in 
the universe! That's how deep and 
profound a Turing Machine really is. 

two plus two is a computation, so 
the tape will look like B0110110B 
(don't forget that the tape is full of 
blanks, so we have blank symbols 

reaching into infinity on both ends of 
the tape). 

.How can we create a Turing 
Machine to add these two unary 

Graphical Classical 

q
0 

B a b a b B 

~ 
a b I a I b B 

qo 

Turing Machine for BababB 

M =( Q , I , r , S , q
0 

, B , F ) 

< qo, B > 

( ql' a ) 

( ql' b ) 

( ql, B ) 

{ql,B,R} 

{q
1
,b,R} 

{ q
1

, a, R } 

B 

~ ql 

b a b B B q
1 

a b a b B 

{F} FIG 4 

What about adding two numbers 
together? We know intuitively that 
it's indeed a computation, but how 
do you prove it? See if it runs on a 
Turing Machine! 

One way to express numbers on 
a tape is to use unary format. In 
unary format, the number two is 
expressed as 0110. Three ones are 
used to represent the number three, 
and zeros are used to separate the 
numbers. The number five is unary 
format is 0111110. We want to see if 

B 

B 

B 

B 

r········****""'***"'*******•····•**lt:1rlr***•········· 

b 

ql 

b 

b 

b 

" Read and load all of the transition functions. 
****'*'*******************"'***************•-•*•****/ 
while( !feof(TMfp)) 
{ 

Result= 
fgets(FileLine,MAX_FILE_LINE_LEN,TMfp); 

if(Result = NULL) 
break; 

ptr = FileLine; 

1************1r'**************************1t***** 
* Load transition function into TM structure. 
***********"*****'*****************11"***'***'******1 
do 
{ 

/********"****'**** 
* ignore comments 
*'*'*'***************I 
if("ptr == 'C') 

break; 
/*'***'*'*****'*******•••••• ....... ift1t11r 

* Start of transition function 
•••••****************'******'**•** I 
if(*ptr == '(') 
{ 

ptr++; r index to State *I 
TM[Index].State = abs(48 -(int)*ptr); 

~· b B B b q
1 

b a b B 

B b a q
1 

a b B Ia ~ 
b B 

ql 

Ia b 

ql 

a b 

~ 
B B b a b q

1 
b B 

I a ~ 
B b a b a q

1 
B 

ql 

} 

fclose(TMfp); 
retum(O); 

FIG 5 

,.***********•*•*•"*********"***'***··-········•*** ... ** 
*::Execute Transitions: .. 
***1r*•*•••••••••••*•••-•••• .. ••*************•**'*******•* I 
int ExecuteTransitions() 
{ 
static int TapeCtr = 0; 
static int TMCtr = 0; 
static char CurrentSymbol = 'B'; 
static CurrentState = 0; 

int Done= 0; 
int Found = 0; 
inti; 

, ............ "*""**•••******'**'********* 
" Get start state and staring symbol 
*'***••••••••*•** ... ****'***'*****'***•frlt I 
CurrentState = TM[TMCtr].State; 
CurrentSymbol = TM[TMCtr].Symbol; 
DisplayT ransition(CurrentState, TapeCtr); 
printf("\n"); 

while(!Done) 
{ 

;·········•-*********-****•************"'****••····--··· !******-***********••••••••••**'***"'*'*'**'**** 
*: : ReadTuringMachine .. 
******* *******************•***************•*********** I 
int ReadTuringMachine() 
{ 
int Index = 0; 
char TMFileName[MAX~FILENAME_LEN]; 
char FileLine(MAX_FILE_LINE_LEN]; 
char "ptr; 
char *Result; 

r·······•***************** 
* Open Turing Machine file 
****'****•••••••••********** I 
printf("Enter Turing Machine Filename: "); 
gets(TMFileName); 
printf("\n"); 
TMfp = fopen(TMFileName,"r"); 

/************""******•*****fl'1t* 
* exit if file doesn't exist 
**********•***********•***** I 
if(TMfp == NULL) 
{ 

} 

printf("No Turing Machine file\n"); 
exit(O); 

ptr++; r index to comma "/ 
ptr++; /*index to symbol*/ 
TM[Index}.Symbol = *ptr; 

J**•********1t********•***************'****1t'**•* 
* Look for right half of transition function. 
••••••••·•-•••••• .. .,* .. *******•'********'******** I 
while(*ptrl='{') 
{ 

ptr++; 
} 
ptr++; 
TM[Index].NewState = abs(48 ·(int)*ptr); //points 

to new space 

} 

ptr++; ptr++; 
TM[Index].NewSymbol = *ptr; 
ptr++; ptr++; 
TM[Index].MoveTo = *ptr; 
lndex+=1 ; 

} while (*ptr++ != '\n'); 
} 
NumTransitions =Index; r············ 
*close file 
********••••• I 
if(TMfp) 

* Check for match between the transition 
* function symbol and tape symbol. 
**************'**********••***'****'*·········t 
if(CurrentSymbol = lnputTape[TapeCtr]) 
{ 

/*****"******************************•******* 
* Search through transition functions to 
* find a match and write new symbol on tape. 
**************•****************•*******'**"t**/ 
for(TMCtr=O;TMCtr<NumTransitions;TMCtr++) 
{ 

if(CurrentState = TM[TMCtr].State) 
{ 

CurrentSymbol = TM[TMCtr].S~bol; 
if(CurrentSymbol = lnputTape[TapeCtr]) 
{ 

lnputTape[TapeCtr] = 
TM[TMCtr].NewSymbol; 

CurrentState = TM[TMCtr}.NewState; 
break; 

} 

} } 

/*****•*****************"'**********'**.***'*************• 
* Move right R or left L according to transition 
*rule 
•••••••••-•••••••••••••••••••••-•••*'****•••••••••••**** I 
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Turing Machine to Add Two Integers 

ReadTuringMachine( ) contains little 
error checking. This means that the 
transition function file needs to be 
reasonably correct, since 
ReadTuringMachine( ) does not 
detect syntax errors. 

Transition Functions 

< qo, o ) {q
1
,0,R} 

( q1' 1 ) = { q
1

, 1, R } 

( q1' 0 ) = { q
2

, 0, R } 

( q2, 1 {q
3
,0,L} 

(q2,0 ) { q
5

, B, R } = {F} 

( q3, 0 ) = { q
4

, 1, R } 

(q4,1 ) = { q
1

, 0, L } 

(q4, 0 ) {q 
2
o,R} 

form of a shift register. 
It's amazing how much a Turing 

Machine emulates a modern com­
puter, and it was invented in 1936! 
Figure 6 shows the transition func­
tions for the adder, and the Turing 
Machine in action using the classical 
notation. Run this through the Turing 
Machine Simulator to verify how it 
works. 

Tile (uring ' Mac 
Simulator TMS 

58 July 1997/ Nuts & Volts Magazine 

M =< Q , 1: , r , a , q
0 

, B , F > 

Input Tape = B0110110B 

Computation Trace 

The input tape symbols are load­
ed into the lnputTape[MAX_TAPE_LEN] 
array. The transition functions 

q
0 

o11ouo ~ Oq
1

110110 ~ 01 q
1

10110 ~ 011 q
1 

0110 

are loaded into an array of 
TURING_MACHINE structures. The 
TURING_MACHINE structure and 
its relationship with the formal 

transition functions is illustrated in 
Figure 7. 

r- 0110 q2110 r- 011 q3 0010 r- 0111 q4 010 r- 01110 q210 

~ 0111 q3000 ~ 01111 q
4 
00~ 011110 q

2 
0 ~ 011110B q

5 
~ {F} The Turing Machine simulator 

can be run in Single Step mode, 
which executes one transition at a 
time, or in Auto mode, which exe­
cutes all of the transition functions 
full speed. The input tape, transition 

transition function file uses a format 
similar to the classical Turing 
Machine form. Comments are also 
accommodated by placing a C at the 
beginning of a line. With the some­
what cryptic nature of the classical 
Turing Machine notation, the liberal 
use of comments is usually neces­
sary (if you want to remember what 
you did!) . A rudimentary parser 
reads the nsitions from the source 
file and 1 s the transitions into an 
array of s ,ructures. . 

What we've really built is an 
interpreter. The transition function 

FIG 6 

Transition Function to Structure Map 

The formal transition function: 

(State,Symbol) = {NewState,NewSymbol, MoveTo} 

maps directly to the structure: 

typedef struct tm 
{ 

int State; 
char Symbol; 
int NewState; 
char N ewSymbol; 
char MoveTo; 

} TURING_MACHINE; 

FIG 7 



functions, and computation trace for 
the symbol exchanger are shown in 
Figure 8. 

you on to Turing Machines. The sim­
ple Turing Machine program 
designed here is just a starting point. 

Machines, Universal Turing 
Machines, and many other varia­
tions. Adapting the TMS program to 
read multiple tapes would be an Hopefully, this article has turned There are multi-tape Turing 

Screen Output 

TMS: Turing Machine Simulator 

1. Single Step 

2. Auto 

Make Selection:2 

Enter Input Tape Filename: tapel.dat 

Input Tape: 

BababBBBBBBBBBBBB 

Enter Turing Machine Filename: tmach.tm 

(qO)BababBBBBBBBBB 

B( q 1 )ababBBBBBBBBB 

Bb( q 1 )babBBBBBBBBB 

Bba( q 1 )abBBBBBBBBB 

Bbab( q 1 )bBBBBBBBBB 

Bbaba( q 1 )~BBBBBBBB 

Turing Machine HAL TED 

Final Tape C:ontents: 

BbabaBBBBBBBBB 

Transition Function File (tmach.tm) 

<= --------------------------------
c Standard Turing Machine that 

C changes a to b. 

<= --------------------------------
(O,B) = { l,B,R} 

(1,a) = { 1,b,R} 

(1,b) = { 1,a,R} 

Input Tape File (tapel.dat) 

BababBBBBBBBBBBBB 

FIG 8 

interesting project. 
Thinking in terms of Turing 

Machines can be difficult and labori­
ous at times, but the reward is the 
gained insight into the fundamental 
nature of computation. It's fun to 
write Turing Machines and watch 
them chug away on the simulator. 

Try designing a Turing Machine 
to copy strings or to do other funda-

tal-ari . . ··i9J;>~J"a~9 c~uc:h 
tracti ;lr)J.lltiplip. · ·· 
mac ·· ay be.e 

, nd s6m Y1.be'profo ary 
difficult. Try it and see. Just create 
an input tape file and a transition 
function file. 

I usually put a .dat extension on 
the input tape files and a .tm exten­
sion on the transition function files. 
There is no naming constraint, so 
use your own system if you like. 

Want to learn more? There are 
plenty of web sites that contain 
detailed, interesting information 
about Turing Machines, and plenty 
of transition functions that you can 
find to run through the simulator. 

Remember, out of all of the sci­
ences, computer science is still in its 
infancy. There are many important 
discoveries to make and great prob­

s to solve 
_,Qreat a· · ies are 

rstpr!n 
· ~ifig ' afirs pie devi~ , 

om 

as a Turing Machine, may aid in the 
way. NV 

New company 
Positive Filters 

Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 

7.50ea 
Min Purchase lOpes 

Channels In Stock 
2-24 and 95-99 

Visa, Mastercard, Discover and UPS COD 

24 hours a day 7 days a week. Same day Shipments 

800-684-053 9 

Features 
• 20 kHz real-time bandwith 

• Fast 32 bit executable 
• Dual channel analysis 

• High Resolution FFT 
• Octave Analysis 
• THD, THD+N, SNR measurements 
• Signal Generation 
• Digital Filtering 

• Triggering, Decimatio~ 
• Transfer Functions, Coherence 
• Dynamic Data Exchange (DOE) 
• Time Series, Spectrum Phase, 

Spectrgram and 3-D Surface plots 
• Real-Time Recording and 

Post-Processing modes 

Applications 
• Distortion Analysis 
• Frequency Response Testing 
• Vibration Measurements 
• Acoustic Research 

Svstem Requirements 
• 486 CPU or greater 

• 8 MB RAM minimum 
• Win. 95, NT, or Win. 3.1 + Win.32s 
• Mouse and Math coprocessor 
• 16 bit sound card 

Priced from $299 
(U.S. sales only- not for export/resale) 

Professional Quality Sound Cards Available ... Call 

DOWNLOAD FREE 30 DAY TRIAL! 
www. telebyte. com/pioneer 

PHS Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 

Sales: (360) 697-3472 Fax: (360) 697-7717 

Write In 1 02 on Reader Service Card. 

Spectra Plus 4.0 
Affordable Signal Processing Software 

e-mail: pioneer@telebyte.com 
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ELECTRONIC 

I 

SIX-MONTH GUARANTEE 
(30-DAV M NEV BACK) 

er 

For orders only: 1-800-742-2567 
HOURS: MON.-FRI. 8-6 CST • SAT. 10-2 CST 

Greenleaf Electronics • P.O. Box 538 • Bensenville, IL 60106 
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by Russell J. Bik 

Electric Field 
ProximitY 

Sensor 
No movement is required for this sensor to 
detect the presence of a human body 
through solid objects. 

Changes in the strength of the 
received signal trigger the sensor. 
The range can be adjusted from a few 
millimeters to an entire room. 

Simple antennas can be com­
pletely hidden under wood, carpets, 
or upholstery. Antenna wires placed 
under the molding on either side of a 
door frame will detect persons enter­
ing or leaving a room. Two runs of 
wire under cushions or a bed pad can 
sense the stationary presence of a 
person on a bed, chair, or couch. 

N arne a simple, non-mechani­
cal device, that can detect the 
presence of either a moving 

or stationary human body, through 
solid objects, from a distance of 
yards. 

Having a hard time? Don't feel 
bad, so did I until I stumbled across 
some research being done by a 
group of scientists and engineers at 
MIT. Their work has provided the 
answer to a number of unsolved 

Tl 
lOOI<n 

C'l 
XHT AMPLITUDE: .11JF' 

R8 
100Kn 

= 
+12 

problems in home automation and 
security. 

For example, there is the need to 
detect the presence of a person in a 
room to control lighting. The chal­
lenge has been that if the person was 
seated quietly in a chair or lying in 
bed, the lights would turn on and off 
at inappropriate times because the 
sensors required movement. Problem 
solved. 

Consider the pros and cons of 
some conventional technologies. 
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Although able to sense stationary 
objects, photoelectric sensors are vis­
ible, must be carefully positioned, 
and are subject to changes in light­
ing. For both aesthetic and security 
reasons, a sensor should not be seen. 

Then there is PIR (infrared) . 
Although less position-sensitive than 
photoelectric, it requires a moving, 
heated body to respond, and the sen­
sors are still visible. 

PIR is also particularly sensitive 

+12 

-

to false alarms. It often requires that 
areas around heating vents and 
strongly lighted windows be masked 
off. 

Doppler Radar can solve the 
false alarm and visibility problems, 
but it still requires a moving object, 
and prolonged exposure to 
microwaves can present a health 
concern. The sensor described in this 
article addresses all of these issues. 

The work that led to its develop­
ment actually began back in the 

1920s when Leon Theremin noticed 
the effect body position was having 
on his radio experiments (it was 
messing them up). 

Following the advice - "If you 
can't fix it, feature it" - Theremin 
invented , you guessed it, the 
Theremin. It consisted of two elec­
trodes coupled to an audio oscillator 
and amplifier. 

Employed as a musical instru­
ment, when the user moved his 
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+12 C10 

.11JF' 

( 1-R21 

T3 

The circuit uses high-gain opera­
tional amplifiers and a process called 
synchronous detection to achieve 
noise immunity greater than 72 dB. 
The circuit board is a little over 5 1/2" 
x 3" and is housed in a low-profile 
plastic cabinet. 
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Fi~ure 1. Sensor Schematic Dia~ram 

hands toward or away from the elec­
trodes, the frequency and volume 
would vary. 

What is new, is the coupling of 
some of those principles with micro 
electronics. This article will show you 
how to apply the work being done at 
MIT to the construction of the EF 
Proximity Sensor (EF stands for 
Electric Field). 

An electric field with a power of 
less than one milliwatt is transmitted 
from one electrode to another. 

RCA phono jacks provide con­
nection for standard shielded audio 
cables to connect the board to the 
two antenna electrodes. Power 
requirements are under 100 rnA at 
± 12 VDC. The 12 volts can be 
obtained from a number of commer­
cially available supplies, or you can 
build your own using the schematic 
in this article. 

One supply can run over 10 sen­
sors and costs under $10.00. The 
cost of the Sensor is under $50.00 for 



the kit and $70.00 for the 
assembled and tested version. 

How the Circuit Works 

Please refer to Figure 1. An 
8030 Precision waveform gen­
erator IC is used to produce a 
sinewave in the range of 10-
115 KHz. The exact frequency 
is determined by capacitor C9, 
potentiometer trimmer T2, and 
their associated components. 

The sinewave is coupled 
out of pin 2 of the 8030 to oper­
ational amplifier (op amp) U3a 
which is one of four op amps 
inside IC TL084. Another IC, 
TL082 contains two op amps. 

The term operational 
amplifier originated back in the 
1940s when they were used in 
analog computers. By chang­
ing the types or arrangement 
of some of the feedback elements, 
different analog operations (i.e. multi­
ply, divide) could be performed by 
the computer. The name stuck. 

Although represented by a single 
triangle, each amplifier contains over 
30 transistors and boosts the signal 
by over 150 times. The output of U3a 
is fed to transmitter antenna jack J 1. 
A feedback loop controlled by poten­
tiometer trimmer T1 controls the out-

volts at pin 7 (actually there is some 
division by 10 taking place, but that 
can be ignored for the moment). 

Remember that the signal trans­
mitted from J 1 is not the only sig­
nal being received at J2 - so is 
your local AM radio station and 
other forms of "interference." But 
none of these other sources has a 
waveform of exactly the same 
shape, frequency, and phase as the 

put level. It is normally set for full out- one going into pin 1. As a result, 
put which results in a 17V peak-to- only the desired signal is multiplied 
peak amplitude. consistently. 

Also coming off of pin 2 of the The highest output voltage 
8030, the sinewave is coupled occurs when the two signals are 
through field affect transistor Q1 to perfectly synchronized (in-sync) 
op amps U3b and U3c. In addition to and explains why the process is 
amplifying the signal, phase compen- called synchronous detection . 
sation is introduced by this portion of Incidently, the term four quadrant 
the circuit. An additional phase shift analog multiplier refers to the cir-
to compensate for variable shielded cuit's ability to multiply in both pas-
cable capacitance will be made by itive and negative directions for 
adjusting the output frequency. That both signal sources. 

two op amps inside AD633 is fed to 
an X symbol signifying multiplica­
tion. From there, the signal goes to 
an E-like character which is the math-

pie, it might be used to add 5 
volts to the 25 volts for a total 
of 30 volts. 

If you hook an oscilloscope 
to pin 7 of AD633, you will 
see the multiplied inputs 
divided by 10 with the offset 
added to the result. Since any 
interference received is divid­
ed by 10 also, the signal-to­
noise ratio remains the same. 

Since the supply voltage to 
the IC is under 25 volts, it 
would be hard to actually get 
25 volts at the output. Dividing 
by 10 is how the problem was 
solved. Watching the oscillo­
scope as you adjust T4, you 
will see the DC basis of the 
output waveform rise and fall. 
The offset is essentially a 
threshold under the changing 
part of the waveform and func­
tions to control relay sensitivi­

ty. It may be helpful to think of the 
waveform as being offset by the 
amount being added to it. 

A final stage of amplification is 

adjustment is described in the "Tune The AD633 isn't finished yet. ematical symbol for summation provided by U4b. In addition, a feed-
Up" portion of this article. Notice that potentiometer trimmer (addition). The AD633 adds the off- back loop comprised of R24, Dl , and 

The signal transmitted out of J1 T4 is labeled "Offset." It may be diffi- set voltage coming from T4 to the C13 removes the sinewave portion of 
is received back at J2 and amplified cult to see, but the output of the first multiplied voltage. In our prior exam- the signal and turns it into a pure DC 
byU4a.Theamplified~gn~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ wavefurmofvar0nglev~thus 
coming out of pin 1 of U4a is demodulating it. 
fed to pin 4 of the AD633 I C. Potentiometer trimmer T3 
Also going into the AD633 controls the level of amplifica-
through pin 1 is the output tion and the overall dynamic 
from pin 8 of U3c. What range of the receiver system 
AD633 is therefore able to which equates to sensor range. 
do is compare a copy of the The final step is for Q2 to 
signal being transmitted to amplify the output of U4b suf-
the signal being received. ficiently to control reed relay 

It is inside of AD633 that RR 1. The relay is normally 
the really clever stuff occurs. closed when a signal is being 
AD633 is a four quadrant received. 
analog multiplier. It is able to If you would like to learn 
instantaneously multiply the more about operational ampli-
sinewave voltage appearing fiers including things like ana-
at pin 4 times the voltage log multipliers, a good book is 
appearing at pin 1 and out- the /C Op-Amp Cookbook by 

Figure 3. Energy from an oscillator is couPled into a Person standing near a 
transmit electrode. As the Person moves anY bodY Part closer to the transmit 

put the result at pin 7. Walter G. Jung. They even use 
If you have a 5-volt sig- it at MIT. It is published by 

nal at pin 4 and a 5-volt sig- SAMS and strikes a reason-
nat at pin 1, you will get 25 able balance between theory 

and/ or receive electrodes. the field strength increases. 
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PCB Layout 

One of the first objectives 
in laying out the PCB was to 
separate the portions of the 
circuit generating the trans­
mitted sinewave from those 
receiving it. Ideally, the only 
signal being processed by 
U4a should come through the 
receiving antenna. 

This goal dictated the 
location of most of the ICs 
and that the traces between 
J 1, J2, and the appropriate 
IC pins be kept as short as 
possible. The location of J 1 
and J2 and the terminal 
block was dictated by the 
enclosure. 

figure 4. Sensor Bottom Side PCB 
Like many IC designs, 

this circuit employs a series of 
.1 uF decoupling capaci­
tors (C1, C3, C10, C12) 
between power and 
ground. For these to do 

~----------------------5.50----------------------~ 

any good, they must be 
located immediately adja­
cent to the IC with leads to 
power and ground as short 
as possible. 

Although . a dedicated 
ground plane is desirable, 
one of the goals of this 
design was to use a lower­
cost, single-sided board. 
Most of the benefits of a 
ground plane can be 
achieved as they were here 
by keeping power and 
ground traces as wide and 
as close together as possi­
ble. This technique 
reduces the possibility of 
radiated fields developing. 

The Construction 
Phase 

Begin by mounting 
J1, J2, and the terminal 
block. If you plan to use the 

• SEIISITJVITY + nta 
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figure 5. Sensor ToP Side PCB Silk-Screen 

POWER SU,PPLV BJLL OFF 
'/'[. ::~.~. 'i;,~-

7812T,,J2V, 1 Amp, positive voltage regulator 
(;912T, 12W,1 Amp, negative.voltage regulatgr 
1 N4002, .•. h A.mp, 100 PR\f, . .silicon rectifiers,, ··•· 

·:·,,-';' 

.01 uF, 500V, ceramic disk capacitor 
1000 uF, 25V, electrolyticpapacitors 

.,,.,1 uF, 50\fteeramic disk ~pa~itors 
,,.,too,. uF, '25Vf~e1ectrolytic Qilpacitors 

.;;.- ·-?;: ·,. _,_ ... 

24-26V centf,)r-1apped power transformer 
Fast acting fuse; size de~ndant on xfmr & .output 
Enclosure;;·plug, and wi[in!J 

0 

0 
0 
0 
0 
0 
0 

0 

0 

the pOW!Olf!iSupply are available from either Radio Shack or Jameco. The 7912 is a catalog-only item for .. 
not to exce:ed the 1 amp limits of the regulators. Mount the regulators on a heatsink if you plan on exceed 

.<§.. 
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recommended plastic enclo­
sure, be careful about substi­
tuting parts for the ones listed 
in the parts list. It is impor­
tant that neither the jacks or 
the terminal block extend 
more than 1 /2" above the 
board or the lid won't fit on 
the box. 

When mounting the jacks, 
don't be afraid to use lots of 
solder on the outside facing 
side of the lugs. You want 
good mechanical support for 
inserting and removing the 
plugs. 

Using some scrap hook-up 
wire, install and solder three 
jumpers on the board at the 
positions marked J. 

Next up are the resistors. 
Try inserting them in batches 
before soldering. Bend over 
the leads on the foil side as 

you go. This method not only 
speeds things up, it can 
reduce the chance of hav­
ing to desolder one 
because of a mix up. If 
you use a lead forming 
tool , the centers are .4". 

The capacitors are next 
and none are polarity 
sensitive. 

Now mount the two 
diodes and the two tran­
sistors. They are polarity 
sensitive. Observe the 
silk-screened position 
information. Look careful­
ly for the banded end of 
the diodes. 

Next are the four IC 
sockets. A good tech­
nique is to solder two pins 
on diagonal corners and 
then make sure the sock­
et is flush against the 
board before doing the 
remainder. Notice that 
one end of each socket is 
notched. Match the notch 
on the socket to the one 

on the silk-screen. 



SCHEMATIC REFERENCE 

SEMICONDUCTORS: 

U1 
U2 
U3 
04 
01 
Q2 
01,02 

CAPACITORS.: 

C1-C4, C6, C8. C10-C14 
C5 
C7 
C9 

RESISTORS: 

R1 
R2 
R3, R4, A11, R14-R16, R23, R25 
R5,R7,R8,R13,R27 
R6,R9 
R10,R21,R24 
R12 
R17 
R18 
R19 
R20 
R22 
R26 
R28 

MISCELLANEOUS: 

T1, T3, T4 
T2 
J1,J2 
RR1 
TB1-TB3 
Sockets 
PCB 
Cabinet 

NOTE: 

SENSOR BILL OF MATERIAL 
PART NUMBER/DESCRIPTION 

ICL8038CCPD Precision Waveform Generator 
AD633JN Low-cost Analog Multiplier 
TL084ACN JFET Input Quad Operational Amplifier 
TL082ACP JFET Input Dual Operational Amplifier 
2N5459 N-Channel Field-Effect Transistor 
2N4401 General-Purpose NPN Transistor 
1N914 Small Signal Diode 

(±20%, SOV, Ceramic Disk) 

.1 uF 
220pF 
.001 uF 
150pF 

(1/4 watt, ±5%, Carbon Film) 

220ohms 
13,000 ohms 
10,000 ohms 
100,000 ohms 
2,400 ohms 
1 Meg ohms 
33,000 ohms 
3,300ohms 
56,000ohms 
27,000 ohms 
82.000 ohms 

' 51 ,000 ohms 
680 ohms 
270 ohms 

100,000 ohm, 1/2 watt, 3/8" Square Potentiometer 
5,000 ohm, 1/2 watt, 3/8" Square Potentiometer 
RCA Right Angle Phono Jacks 
SV, SPST Reed Relay 
PCB Terminal Blocks 
2 each 8 pin; 2 each 14 pin; lowi)rofile IC Sockets 
5.5" x 3.35" singte~sided PCB w/silk-screen 
3-5/8n x 5-3/4" x 1-1/8" Plastic Cabinet 

COMPONENT SOURCES: 

Jameco Electronics 
1355 Shoreway Road 

Belmont, CA 94002·4100 
800-831-4242 

Mouser Electronics 
958 N. Main Street 

Mansfield, TX 76063-4827 
800-346-6873 

Allied Electronics 
800-433-5700 

Newark Electronics 
800-463-9275 

COMMENT 

Beekman 72PR, Bourns 3386P. or equivalent 
Beckman 72PR, Bourns 3386P, or equivalent 
Jameco 112475 or equivalent 
Radio Shack 275-232, Mouser 431-1405, or equivalent 
Radio Shack 276-1388, Mouser 153-21 02, or equivalent 

Radio Shack 270-212 or equivalent 

The following items are available from Russell Bik Design, P.O. Box 13910, San Luis Obispo, CA 93406~3910: Single-sided printed circuit board with parts layout silk­
screened on top side, $10.00 plus $2.00 shipping. Complete kit of parts including silk-screened printed circuit board and pre-drilled plastic cabinet $49.9S;fijlly assembled 
and tested $69.95; add $4.50 for shipping. California residents add 7.25% sales tax. 

The four trimmers are mounted 
next. There is a wide selection of 
trimmers on the market, many of 
which will fit the board pattern. The 
square type listed in the parts list 
have a larger field of adjustment and 
longer rotational life than the round 
variety. They are a little more expen­
sive, but worth it. These are the type 
supplied in the kit. 

The round trimmers operate dif­
ferently, also. For the same pinouts, a 
full counter clockwise (CCW) rota­
tion produces maximum resistance 
on the round and minimum on the 
square. Therefore, if you use round 
trimmers, all of the silk-screened 
directional information on the board 
and the tune-up instructions in this 
article will be backwards. 

Mount the relay next. By the way, 
you may notice a couple of extra 
holes around the relay and one at the 
terminal block. This was done to 
all()w multiple sourcing. 

Finally, discharge yourself to 
ground and straighten the IC legs so 
they extend at a 90-degree angle 
from the chip. If you don't own a 
straightener, just roll each side care-

fully against a flat surface. Finally, 
insert the ICs into their sockets 
matching up either a notch at one 
end of the IC or a small dot on top of 
the IC at one end, to the notched end 
of the socket. 

Two Modes of Operation 

To be able to use the sensor, it is 
necessary to understand the relation­
ship between the emitted field and 
objects entering it. There are two 
modes ·Of operation - shunt and 
transmit - and the transition between 
the two is probably not what you 
would expect. 

Figure 2 illustrates two antenna 
electrodes. The one on the left is radi­
ating. The one on the right is receiv­
ing. The field induces a potential dif­
ference in the receive electrode as 
measured between the electrode and 
ground. The difference is measured 
by the op amp. 

As the electrodes are moved far­
ther apart, the field strength decreas­
es. If the distance is doubled, the sig­
nal strength will be only one-quarter 
as strong (varies inversely to the dis-

tance cubed between the electrodes). 
Reductions in field strength can 

be compensated for by using larger 
electrodes up to the limits of the out­
put amplifier. 

Shunt Mode 

When a hand, or other body part, 
is placed in the field, an electric cur­
rent will be induced in it. Small, 
ungrounded objects will have little, if 
any, negative effect. If, however, as 
shown in Figure 2, a larger body 
enters the field, particularly a 
grounded one, the field will be shunt­
ed to ground. 

In practical application, two 5' 
lengths of hook-up wire are stretched 
on either side of a door frame and 
connected to the sensor. The sensor 
is tuned so that the received signal 
just closes the relay. A person enter­
ing the proximity of the field will 
shunt the signal to ground causing 
the relay to open. 

Transmit Mode 
Figure 3 shows how you too can 

become a radio antenna tower. When 

• 

a person stands, sits, or is otherwise· 
near the transmit electrode, low-fre­
quency energy is capacitively cou­
pled into their body making the 
entire person a transmit electrode. 
This will occur even if the person is 
standing on a ground plane with the 
output electrode to their side rather 
than under-foot. 

In practice, two 7' lengths of 
hook-up wire are stretched across a 
bed. They are separated by a dis­
tance of about 1 '. The sensor is 
tuned such that the signal received is 
insufficient to trigger the relay. When 
a person lies on the bed, their body 
increases the strength of the radiated 
signal and triggers the relay. 

Mode Crossover 

When a body first enters the field 
from a distance, it will attempt to 
shunt the radiated signal to ground. 
As the body gets closer to an elec­
trode, the system changes from 
shunt mode to transmit mode. 

Actually, both modes occur 
simultaneously. Some portion of the 
signal is always being coupled to the 
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body and re-radiated to the receiver, 
but until the body is very dose to the 
transmit electrode, the amount being 
shunted exceeds the amount being 
coupled and radiated. 

For a given position and body 
size/shape, the better grounded it is, 
the more of the field it will couple to 
ground and the greater the area over 
which it will act as a shunt. 

Initial Tune-Up and 
Testing 

Place the completed sensor 
board on your workbench and con­
nect a continuity buzzer across the 
relay terminal lugs. Place a DVM or 
other high-impedance voltmeter 
between ground and test point 1. TP1 
is pin 7 of IC TL082 and is most eas­
ily accessed by dipping your probe 
around the leg of R27 silk-screened 
on the PCB. 

Ground is marked on the board 
surface as a leg of R 10. Attach sepa­
rate wires, each about 1' long, to the 
input and output terminals of the 
RCA phono jacks. Small test dips are 
good. for this. Just lap the wires over 
each other once. Don't connect 
them. 

Set the trimmer controls as fol­
lows: 

1. Output (xmt amplitude- T1) = 
FuiiCW 

2. Range (demod gain- T3) =Full 
ccw 

3. Sensitivity (offset- T4) =Full 
ccw 
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Attach the power supply follow­
ing the instructions in the Power 
Supply section of this article and 
plug it in. 

4. Adjust Freq (T2) slowly back and 
forth until the relay closes (buzzer 
is on) and the voltage is maxi­
mized. This point will probably be 
near the Full CCW end of the 
trimmer range. 

This completes the initial tune-up 
and testing. 

Building Antenna 
Electrodes and Cables 

The antenna electrodes can be 
either simple lengths of hook-up wire 
or metal foil. If wire works for your 
application, it is the simplest to use. 
Aluminum foil from the kitchen can 
be used to make flat electrodes. 

These are sometimes required 
when you want smaller electrodes 
(i.e., 3 x 3") because the signal 
strength is too strong from using 
lengths of wire or more precision 
position detection is needed. 

The flat electrodes are also use­
ful if you want to build a "ground 
plane" under the detection area to 
improve grounding and dynamic 
range in shunt mode. 

Large electrodes are also useful 
to either receive Gr transmit from 
under a floor or carpet in transmit 
mode. To connect antenna electrodes 
to the sensor, use shielded audio · 
cable. It comes with RCA jacks 

already attached. Remove the unused 
connector from one end and strip 
back the wire. You won't be using the 
shield at the antenna end, so fully 
remove it to a distance of at least 
1/2" from the exposed inner conduc­
tor. If it gets too close to the electrode, 
it may shunt the signal to ground. 

Don't even allow the insulated 
portion of the shield to extend over 
an electrode. This point is also worth 
remembering when placing antenna 
electrodes along places like door 
frames. 

You don't need the electrode to 
begin at ground level to work, and if 
you get too dose to ground a portion 
of the signal will be shunted thereby 
reducing dynamic range. 

When making flat electrodes, 
you won't be able to solder to the alu­
minum foil. You can clip to it, but a 
more permanent solution is to use a 
type of adhesive copper tape made 
by 3M. It comes in rolls of varying 
widths. 

You simply solder a conductor to 
the end of a 1" length of the tape, 
and stick it onto the foil. Duct tape 
can be used over the connection as a 
cable strain relief. A 1' length of the 
copper tape is supplied with each kit 
or assembled unit. 

An 18' roll of the 1/4" width 
(Stock No. 96F9287) is available 
from Newark Electronics for $8.86. 

Application Tune-Up and 
Testing 

With the sensor attached to its 
electrodes, peak the frequency as 

described in the initial test. The peak 
will be determined by the receive 
electrode/cable combination. If you 
switch transmit and receive, re-tun­
ing will be necessary. 

The primary reason that there is 
a unique frequency for each elec­
trode/cable set is related more to 
phase than wavelength. Remember 
from the "How it Works" section of 
this article that a phase shift is intro­
duced by cable capacitance. That 
phase shift is a function of capaci­
tance and frequency. 

When you change the sensor fre­
quency, you are basically causing a 
phase shift of the received versus 
transmitted signals. When they are in 
sync, you are at the ideal frequency. 
The longer you make the receive 
cable, the lower the frequency 
required to obtain synchronization. 

If the frequency adjustment is 
done with the antennas in final posi­
tion, put the range and sensitivity 
controls at full CW and adjust fre­
quency until the relay closes. Then, 
gradually reduce the range and sen­
sitivity settings, further refining the 
frequency adjustment as you go. The 
lower the peaking voltage, the sharp­
er and more precise the frequency 
adjustment will become. 

Once frequency is set, adjust the 
range and sensitivity settings until 
the relay either just doses with noth­
ing in the field (shunt mode) or just 
opens with nothing in the field (trans­
mit mode). 

The two controls are interactive. 
It may take some experimentation to 
determine which mode and combina­
tion of range/sensitivity settings give 
the best results for your application. 

Grounding and electrode size 
and placement will also play a role. 
Output power reductions should only 
be made as a last resort since it will 
reduce the signal-to-noise ratio. 

Troubleshooting 

The most common problem is 
forgetting that the sensor operates in 
two modes: shunt and transmit. It 
can be counter-intuitive. If it isn't 
working in one mode, try the other. 

If you find that the signal at TPl 
is so strong that the relay won't open 
despite reducing range and sensitivi­
ty, try using smaller electrodes. What 
can also appear to be a very strong 
signal, but in fact is a loss of dynam­
ic range, is improper grounding of 
the sensor board. If the board is not 
grounded, the reference point will 
float. Make sure that you have a true 
earth ground. Check continuity 
between your ground and a cold 
water pipe. 

On raised floors with distances 
greater than three feet between elec­
trodes, poor grounding of the person 
within the field may make use of the 
shunt mode more difficult. Try using 
transmit mode. If you want to stay 



with shunt, the ground plane under 
the person can be improved by plac­
ing a piece of grounded aluminum 
foil under the carpet or under the 
wood floor. 

Signals will be capacitively cou­
pled through combined layers of con­
crete, wood, carpet, and shoes. In 
transmit mode, the same under-foot 
electrode could be used to receive or 
transmit the signal with the opposing 
electrode placed above or to the side 
of the person. 

It should go without saying, but 
don't place your electrodes behind 
metal and expect your signal to pen­
etrate. This only works with non-con­
ductive materials like wood, plastic, 
and fabrics. You can place the anten­
nas next to ungrounded metal (like 
furniture springs), but if you try to 
hang a long wire up the side of a wall 
with a pipe on the other side, you 
could have problems. 

Power Supply 

As with many op amp circuits, 
this one requires both positive and 
negative voltage in reference to 
ground (common) with a 50 rnA cur­
rent drain at +12 VDC and 27 rnA at 
-12 VDC. The voltage may be 
increased to 15 VDC. 

There are at least two options 
available to you to obtain these out­
puts. You can build your own supply 
using the schematic in this article or 
you can buy a commercially avail­
able unit. 

There are always a few "manu­
facturer 's overruns" for sale in indus­
try catalogs, and one of these sup­
plies can usually be purchased for 
only a few dollars more than what 
you would spend for the parts alone 
to build your own - but beware of the 
following pitfalls: 

Avoid supplies labeled "switch­
ing." These supplies require a mini­
mum 10% output. Avoid the "battery 
eliminator" or "wall transformer" cat­
egory of wall-mount supplies. They 
are unregulated. What you want is a 
"linear" supply. 

Two supplies currently available 
that have been tested by the author 
are the Jameco P/N 134658 @ $9.95 
which will support two sensors, and 
the Jameco P/N 103173 @ $14.95 
which will support five sensors. 

There is one other consideration. 
For the sensor to work optimally, you 
want an earth ground. In most cases, 
this means that the supply must 
have a grounded plug, and you will 
need to make sure that the 
case/earth ground of the power sup­
ply is connected to the common 
electrical ground between ( +) and (-) 
12 VDC. 

For P /N 103173, two separate 
wires that lead to the DIN connector 
must be joined. For P/N 134658, the 
common lead is already joined to 
ground inside the supply. 

For a supply with no ground 
plug, you can always provide the 

earth ground externally to the power 
supply. 

Power Supply Assembly 

If you would like to build your own 
supply, the one in the schematic is a 
good choice. Don't forget to read the 
notes in the bill of material. This unit is 
so simple that you can build it using 
point-to-point wiring on terminal strips. 

The 7812/7912 will need to have 
their leads extended, and this can be 
done with hookup wire and shrink 
tubing. C4 and C5 are present to pro­
vide transient protection and, like all 
de-coupling capacitors, must be 
mounted immediately adjacent to the 
IC or they won't do any good. 

Also, if for any reason the 
7812/7912 are not mounted in close 
proximity (within a few inches) of the 
filte r capacitors, .33 uF capacitors 
will be required between the input 
and ground legs of both ICs. 

MIT Research 

The EF Proximity Sensor incor­
porates some of the same design 
technology being used at the MIT 
Media Lab. In some of the experi­
ments being done at the lab, multiple 
receivers are used with one transmit­
ter. The receivers are coupled to a 
microprocessor so that the data can 
be processed by a PC. The set-up is 
used for multidimensional sensing. 

In one such installation, a single 
transmitter electrode covers the floo r 
of a room coupling energy to a per­
son walking on the floor. Four receiv­
er electrodes, located on the walls, 
measure relative field strength indi­
cating the position of the person. 

The spacial resolution of this 
technology is better than you might 
suspect. A 2-D pointing mouse has 
been built. One finger touches a 
small transmitter electrode while the 
pointing finger moves between X and 
Y electrodes situated on the sides of 
the screen. 

The pointing finger does not 
even need to be in contact with the 
screen and a third receive electrode 
located below the screen allows the 
thumb to generate dick s ignals. 

Research is underway on 3D 
sensing. A board designed to assist 
researchers in exploring EF is called 
"The Fish," after the abilities of 
weakly electric fish who have been 
found to navigate in three dimen­
sions using their electric fields . They 
also use the fields for purposes of 
communication and identification. 
This may be another case of tech­
nology trying to catch up with natur­
al systems. 

If you would like more informa­
tion on this subject, you can visit the 
MIT Media Lab web site at 
http:/ /physics.www.media.mit.edu/ 

The author of this article would 
like to encourage your questions, 
comments, and suggestions. He can 
be reached at rbik@bik.com NV 
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Transmitters 
• Only 30 x 10 x 5mm 
• ERP 0.25mW into 500 
• 3V(F), 5V(F) or 6-12V(A) 
• Up to 20k bps data transfer 
• 41 8 or 433.9Mhz FM 
• Simple to integrate-
• simply add antenna, data, power 
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• Analog or digital data i/p 
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Receivers 
•Only 21 x 47 x 5mm 
•13mA; 130uA on power save (100:1) 
•Carrier detect o/p 
•Simple to integrate 
• Up to 20k bps 
•418 or 433.9MHz FM Superhet 
•SAW controlled- stability 
•Analog or digital o/p 
• Wide supply range 4,5-9V (NF ver.) 
•Fast enable time <3ms 

SILRX-4XX-A ................ $39.38 
SILRX-4XX-F ................. $41.92 

Transceivers 
•Only 23 x 33 x II mm 
• Up to 40,000bps of balanced code 
•19200 baud with ASCII 
• Up to 170m range. 
•5v operation 
•0.25mW into 114 wave antenna 
•418 or 433MHz FM 
• Fast I ms enable for power saving 
•Direct interface to 5V CMOS logic 
•Auto TXIRX changeover 

BIM-4XX-F ................. $87.36 

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

111'.-ri~ •RS232 interface protected to ±ISkV 
•Auto TXIRX changeover 
•418 and 433Mhz versions 
• Range 120-200m 
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•64 channels, 25kHz width 
•464.075-464.850MHz 
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•External antenna option 
• 5 V operation 
•600m range -internal ant. 
• TIL logic level 110 
•5kbps data rate •0.25mW, lmW & IOmW verions 

•Reset switch and status LED's 70 x 55 x 18.5mm •I O~!A in standby mode 
•I Om W RF o/p power • 7.5-1 5V de via DB9 connector 20m A 
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I SATELLITE EQUIPMENT cont. 

GET SOUND for VCII and VCII Plus without 
codes. Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

DSS SURPLUS WANTED. Receivers, 
remotes, old & new access cards, antennas, 
feeds. Message/fax 561-483-8516. E-Mail: 
cable@ flinet.com 

SATELLITE COOKBOOK. Technical infor­
mation including schematics and software on 
L cards, battery cards, plastic cards available. 
Web sites and chat channels for technicians. 
Prices start at $55. Netwave 512-937-0610. 

DSS TEST CARD information. Call toll free, 
1-888-416-7296. 

MILITARY SURPLUS ELECTRONICS 

GOLD! EXTRACTION, recovery and refining 
gold from scrap electronics. Book contains 
chemical formula and process $35. Strategic 
Technology, Box 145-V, Newville, AL 36353. 

NSNIPART number cross-reference CDs 
available. Look up military NSNs, part num­
bers, suppliers, item names, precious metals, 
medical, & more. $85-$125. 334-889-4637. 

• Ultra-miniature surface mount construction. 

• E·Z kit approach makes assembly a snap. 

XTR300EZ XTL3000EZ XTL 1000EZ 
• Miniature battery and holder will mount 

directly to the circuit board. 

•Transmit to any scanner type receiver 
$79.95 $99.95 $69.95 
XTR300 XTL3000 XTL1000 

AUDIO/VIDEO/LASER 

NIGHT VISION US GEN 2 Starlite viewer 
$650. NEW PVS-7B GEN 3 goggles w!head 
strap and carrying case, these units are cur­
rent military issue, $2,995. SPECIALS: Basic 
night vision kit, use your own lenses and 
save $$ (includes tube and power supply) 
$60. Ruby rod laser with a switch and flash 
tube $150. High power VAG laser assembly 
with flash tube and water-cooled cavity. Call 
or fax for more information. Ni-Tronics 916-
686-1207. 

ARGON LASERS. Large selection of used 
American 60X air cooled argon lasers. Prices 
start at $300. Power supplies and other 
accessories available. Call for price list. 805-
230-2166. 

TRACKING TRANSMmER KIT 
Transmits continuous beep-beep-beep 
Ideal for locating lost or stolen items 
Range up to 1 mile 

LONG RANGE TRANSMmER KIT 
Sensitive built in microphone 
Range up to 1 mile 

TRANSMmER KIT 
Sensitive built in microphone 
Range up to 112 mile 

88-108 MHz 
FM RECEIVER 

-eworlds smallest 
FM radio. 

eAs small as a 
hearing aid. 

• Weighs less than 
1/4oz. 

• Digital touch tuning. 

•Ideal for use with our 88-
108MHz FM transmitters 

XPC 200 
PIN HOLE CAMERA 

Custom frequencies available Custom frequencies available 

XST 500 Voice transmitter. Range up to 1 
mile. Supersensitive mic. Uses 9 volt battery. 
Uses surface mount components. 
XWB 1 000 Voice transmitter. Range up to 
1/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 
XFM 1 00 Voice transmitter. Range up to 1 
mile. 9 v battery and leaded components. 
XSP 250 Super-miniature telephone 
transmitter. Range 1/4 mile. Powered by 

- phone line. Uses surface mount component. 
XTR 100 Tracking transmitter. Range up to 
1 mile. Uses 9 volt battery. Transmits a BEEP 
- BEEP • BEEP tone 

400 LINE RESOLUTION TV TRANSMmER 
• Audio and Video outputs. e Use w~h XVC200, 

VCR, Camcorder, etc. • See entire room through 
pin sized hole. 

• ~ilri ~;r::J;;1 J"~ ;X~~ 
• Power cube included. 
e Uses VHF TV Band. Use it to test radar detectors in other cars 

from your own vehicle! 10.450 tO 10.550 GHz 
hand held transmitter. Extra high output level. 
Includes an input connector for keyed ama­
teur band operation. 

connectors. • Transm~s video & 
audio. 

• Other models available. • Up to 100 foot range. XVC-2005C 
$59.95 Assembled $169.95 E-Z Kit $29.95 

XPS 1000C \ 
$55.95 

TELEPHONE SNOOP KIT 
• Dial home from anywhere and hear in-

side your home. 
• Touch Tone coded lor secure operation. 
• Stop burglars and intruders. 
• Reliable 24 hour protection. 

Serving the public since 1981 

®~~~c.s. INC. 
1270 E Broadway Rd. # 113 
Tempe AZ 85282 
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XANDI ADVANCED HOBBY KITS 

XLC 900C 
$49.95 

XVA250C 
$49.95 

88·108 MHz ""' FM STEREO 
VOICE-5TRESSANALVZERKIT TRANSMITTER KIT 

SCANNER CONVERTER KIT(800-S50MHZ) • See at a glance ij your being lied to! e Separate level control for both left 
• Umnterrupted coverage of the 800 to • Subject need not be present. Works and nght ch~nels ._ . 

950 MHz band!. with voices from recordings, TV or • Output level ctrcurt ~test points for 
• Works w~h any 400-550MHz scanner. radio. quick and easy tuning. 
e Gain: 6 dB typical. eTransmrtfromanystereoaudiosoun::e 
e Noise figure: 3 dB typical. to most any FM stereo receiver. 

WE ACCEPT CHECK. VISA. MC MO. COD ~ ~ 
SHIPPING & HANDLING EXTRA ~ ~ 

CALL FOR YOUR FREE CATALOG 

SEND MAIL ORDERS TO: 
XANDI ELECTRONICS, INC. 
BOX25647 
TEMPE, AZ 85285-5647 

Write In 187 on Reader Service Card. 

LASER RUBY rods. Never used. 200-600 
watt rods. Semi-polished. 5-7" $30 ea., 8-10" 
$50 ea. Also have: optics, mirrors, flash 
lamps & HV transformers. Ron Rhoades, 545 
Stewart Dr., Vista, CA 92083. 619-631-7458 
or 760-639-5527VM or ninteach@incom.net 

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

WANTED TO buy non-working mainframe 
lasers, 1 watt or more krypton, 5 watt or more 
argon. Alan, 518-663-8313. 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 

LASERS: TUBES, power supplies, diodes, 
project kits. From $10. FREE CATALOG. 
Toland Electronic Products, PO Box 1353, 
Glendale, AZ 85311. 602-487-9897. 

CROWN-TECHRON 5000W (@1Q) 208V/3-
phase (only) mono amplifiers. Industrial ver­
sion compares directly to $10,000 Macro­
Tech 10K. Brand new, manufactured mid-
80s. 90-day warranty. $1,995; tested, used 
$1,195. FOB Columbus, 01:-1. 614-279-2383. 

CABLE TV 

CABLE CONVERTERS. The best quality 
equipment w/warranty + money back 
guarantee. We have low overhead, so we 
sell for Jess. Houston, TX. 1-888-691-4610. 

WANTED: RAW CABLE TV CONVERTER 
BOXES! CALL 1-800-899-5000. 

EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all in one! Buy wholesale factory­
direct, no middleman. Let others get fined 
+ zapped instead. Protect your cable box 
now! 100% COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! LIFETIME GUARANTEE! 
We accept VISAIMC/COD/MO/CHECKS. 
ONLY $10 (SPECIAL: 3/$20 plus FREE 
DESCRAMBLER PLANS!). SUPER ZAP­
PER MODULES ONLY $16! FREE SHIP­
PING, ALWAYS! CaiUfax us anytime 904-
234-8302 ext. 5, BRINKER ENGINEERING 
LABS. (RIP-OFF ALERT: Advertisers now 
selling empty cans as cable protection. 
BEWARE!) 

SOFTWARE FOR all your needs. Three wire, 
two wire, four wire. Also one wire with unbe­
lievable prices. 909-941-4858. 

GENUINE UNMODIFIED S/A 8590. 1-800-
804-8655 minimum 5 units. 

CABLE TV SURPLUS WANTED: We buy & 
sell trunk stations, cable converter boxes, line 
extenders, passives, power supplies. 
Message/fax 561-483-8516. E-Mail: 
cable@ flinet.com 

CABLE HACKERS SPECIAL: Volume 1 & 2 
books plus CABLE HACKERS VIDEO and 
Volume 3-25+, MASTER FILES. Save $$$$, 
$149.95 PPD USA. 520-726-2833. TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. http://www.hackerscatalog.com 



CABLE CONVERTERS. We should have 
the equipment you need. Warranty. 
Houston, TX. 1-888-691-4610. 

NEW! VIDEO cassette storage cases now 
available $1.25 each, plus shipping and 
COD, 100 piece minimum order black grain 
finish with interior hubs, call Ken Erny 
Electronics 24 hour order and information hot 
line 516-389-3536. 

DEALERS! WELCOME. All makes & models 
available. Call Marco for best deal. 718-358-
6237. 

PC BOARDS REPAIRED. Prices start at $5. 
Minimum 25 of one type. Network Sales, 616-
683-0500. 

FOR SALE: genuine unmodified Tocom 5503 
VIP, Panasonic TZPC 160 volume control 
converters. Genuine unmodified SA 8600 
ZNN. New SA 8600 remotes. Pioneer 5135, 
Pioneer 4130 converters. NSC 550MHz Ch 4 
converters. 61-72 channel converters from 
$15. Remotes from $1.50 to $6. Prices nego­
tiable based on quantities purchased. Call 
Mon-Fri. 11 am to 6pm. 718-262-0900 or Fax 
718-657-4015, ask for Stan. 

NOTCH FILTERS 110, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $14.95 
ea., 6-10 qty. $10.95 ea. , 11-20 qty. $8.95 
ea., 21 or more qty. Call 24 hr. order and 
information hot line 516-389-3536, 

CABLE CONVERTERS. Highest quality 
equipment. Money back guarantee. 
Houston, TX. 1-888-691-4610. 

GENUINE UNMODIFIED DPBB 7. 1-800-
804-8655 minimum 10 units. 

HAMLIN, PIONEER, ZENITH, AS and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
90s, 80s 29s, 28s 25s, and 100s, 5130, 
5135,4135 and 9310s, ST-1000 288 and 
165 MP, 1086 and 1600, plus other mod­
els, LARGE QUANTITIES, CALL for 
PRICING. 1-800-380-9530. 

BASIC CABLE converters. Sale & services. 
Tel. 405-631-1856, Fax 405-634-1526 Mon­
Fri Bam to 5pm Central Time. We carry: 
Ragal model RR-92, RC-83 550MHz 99 ch.; 
Oak Micro 550MHz 99 ch.; Scientific Atlanta 
SA-8540 550MHz 99 ch. with vol., SA-8529 
550MHz 99 ch.; Pioneer BC 4535 550MHz 
86 ch. ; Panasonic 175 550MHz 99 ch.; All 
equipment is unmodified. Dealers are wel­
come. Please call for latest price! or visit us 
at our Web onsite HTTP://WWW.VNTECH 
NOLOGY.COM . Send E-Mail to us at 
Danny@ vntechnology .com 

CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web : 
HTTP://WWW.CB-Eiectronics.com or call 1-
800-436-8630. 

CONVERTERS: HAMLIN CR83, Oak Sigma 
500, Panasonic 145. Other brands available 
sale at any quantity. Call for prices 561-597-
3672. 

DEALERS WANTED! CABLE TV EQUIP­
MENT & ACCESSORIES! ALL MAJOR 
MAKES & MODELS. Real dealers pricing. 1-
800-820-1727. 

CBTV REPAIR. We specialize in all convert­
ers, including Zenith. Give us a call: 405-634-
1580. 

CATV REPAIR, most models, great prices, 
warranty included. Please call 573-363-0402. 

ATTN: CABLE CONVERTER RETAILERS. 
E-Mail or fax your monthly stock needs. All 
major brands available. Lowest prices. 
New/field pulls available. Bulk orders only. 
Message/Fax 561-483-8516. E-Mail: 
cable@ flinet.com 

NEW AND used cable converters and related 
items. 419-385-31 00. 

PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

WANTED: ZENITH Mod. 4030 or 4040 con­
verter. Please call 502-926-7277 after 7pm C. 

NEW! CABLE converter electronic service 
equipment and supplies for 'most cable con­
verter boxes. Highest service, lowest prices. 
Call Ken Erny Electronics. 24 hr. order and 
information hot line 516-389-3536. 

FREE CABLE DESCRAMBLER PLANS! For 
details write: Sierra Publishing, 909 E. Yorba 
Linda Blvd ., Suite H- 181 , Dept. NVR , 
Placentia, CA 92870. 

UNMODIFIED JERROLD Pioneer, SA and 
Panasonic Model 175 multivision. We carry 
all other cable products. Please call between 
7-9 pm EST. 617-389-5155. 

WE HAVE what you want. #1 cable distribu­
tors. Dealers welcome. For your best price, 
call 1-800-640-9948. 

SOFTWARE FOR all your needs. CABLE 
field pulls, unmodified: DPV5, DPV7, BB7, 
CFT, 8580, 8590, 8600, Pioneer, Zenith, 
Tocom. Three wire, two wire, four wire also 
one wire. Unbelievable prices. 909-941-4858. 

GENUINE UNMODIFIED DPV 7. 1-800-804-
8655. 

CABLE EQUIPMENT. We have converters. 
Much to choose from. Satisfaction guar­
anteed. Houston, TX. 1-888-691-461 0. 

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 catalog: 405-631-
5153, FAX: 405-631-4788. 

WANTED: RAW CABLE TV CONVERTER 
BOXES! CALL 1-800-899-5000. 

CABLE CONVERTERS. We have the best 
quality equipment to fill your cable needs 
& the lowest prices around. Guaranteed 
w/warr. Houston, TX. 1-888-691-4610. 

Bearcat Intercepts Trunked Radio 
'If! ~OMMUNICATIONS 
.. ELECTRONICS INC. 
New ••• trunldng radio scanners 
For over 28 years, thousands of radio operators have 
depended on scanners, digital voice loggers, Ham/ 
CB/GMRS transceivers, weather forecasting equip­
ment and more from Communications Electronics. 
To get your free fu:-on-demand catalog. call313-
663-8888 from the telephone handset on your fax 
machine and follow the recorded voice Frompts. 
Bearcat® 3000nT-A Radio scanner 
Mfg. suggested list price $699.95/Spedal $3Z9.9S 
I'RI1B ·fin •• _,.. BPZ100 HIWry Jlld, • $41.11,.,. ... 
:fOil ,.,. • ...,_ JfiOOXJ.T. lhlrr7•"0/fw ...... 4'.Jf,7, 
~ Cbannela • 30 INuW • Twla Tllrlto Seardi/Scaa 
fre<tuencr Traufer • VPO Cootrol •. Automatic Store 

10 Priority a.anne~a . Selectable Mode • Data Sldp 
Frequency 1tep resolution S, U.S a :IS KHz. 
Size: H/-6" 'IVIde x 1-l/:1" Deep x H/8" Hlp 
~Ctnlenl,.: 
25.000.549.995 MHz., 760.000-823.995 MHz., 849.0125-
868.995 MHL, 894.0125-1,300.000 MHz. 

1be Bean:at 3000XLT Is the ideal baodbeld ndlo 
scanner for communications professionals. 1bis band­
held scanner scans It I 00 channels per second IJid 
seuthes It a rate up to 300 steps per second. A selectable 

attenuatoreUmlnaleS annoying lntermodulallon from 
ldjacent frequencies In highly populated areas. 

Selectable AM, Wide PM and Narrow PM modes 
allow you 10 change lhe default receiving 
mode of tbe BC3000XLT. For mulmum scan­
ning pleasure, order tbe following optionll 

accessories: UASOZ Cigarette Ugbter pii'A'el' 
cordfortemponryoperationfromyourvebide's 
dgarette Ughter $14.95; LC3000 Deluxe swivel 
ieltber carrying case $34.95; IPZSOO recharge­
able nldek:admlum battery pack for up 10 live 
hours of dependable use $29.95; ANTMMBNC 
Magnetic mount scanner antenna with BNC Jack 
and 12 feel of cable $29.95. ANTSGINC Glass 
mount scanner antenna wilh BNC cable $29.95. 

BC3000XLT comes wilh AC adapter, belt 
dip, Oexlble rubber antenna, earphone, owner's 

manual and one year Umlled Uniden wamnty. Order today. 

Bearcat® 9000nT-A Radio Scanner 
Mfg. suggested list price $769.95/Spedal $3«.9S 
500 Channell • ZO bankJ • Alpha numerk display 
Size: 10-1/:Z" Wide X H/:Z" Deep :a: H/8" High 
/lrwplfteyCtwmi~25.000-S49.995 MilL, 760.()()().823.995 
MHL, 849.0125-868.995 MilL, 894.0125-1,300.000 MilL 

The Bean:at 9000XLT Is superb for lnten:eptlng communica­
tions transmissions wilh features like TurboSean:b "'to sean:h 
VHF channels at 300 steps per second. 1bis base and mobile 
scanner is also ideal for intelligence professionals because it bas 
a selectable attenuator to help eliminate •:no In 
lntermodulation from adjacent frequencies In highly po 
areas and selectable AM, Wide FM and Narrow FM m that 
allowyourodtange !he default receiving modeoflhe BC9000XLT. 
Other features include ..Cillo ~ - Auromalically stores all 
active frequendes within lhe spedlled bank(s) . ..Cillo R_. 
"'' - 1bis feature lets you record channel activity from lhe 
scanner onto a tape recorder. Hi.(ut ruter to help eUmlnate 
unwanted static noise. You can even get an optlonll OW 
TOINikNml (Continuous Tone Control Squelch System) wltic:b 
allows lhe squelch 10 be broken during scanning only when a 
comet cress lOne Is received For maximum scanning enjoy· 
menl, order lhe following opdonll aa:essorles: PSOOI Clp­
rette tighter power cord for temponry operation from your 
vehicle's dgarette Ugbter $14.95; PSOOZ DC power cord • 
enables permanent operation from your vehicle's fuse box 
$14.95; 1118001 Mobile moundng bracket $14.95; ~ 
cress Tone Board SS4.95; IX7ll l!xtemal speaker with 
mounting bracket l10 feet of cablewilh plug anadled $19.95. 
The BC9000XLT comes wtlh AC adapter, telescopic antenna, 
owner's manual and one year limited Uniden wmanty. 

lll~ltQ; 
I transceiver from CEI. Send or fax thJs coupon wilh copy 1 

of lhe bar code from lhe front cover IJid save. 

I Vl204DAT8 8 clwlnd dlgltaloudlo ..... ----$aft $750.00 I 
lelm 115100 handhtl4 100 c:hllllllel- , ____ ,_$aft $20.00 

I PIZS6IEIJI1e<hnldln prosranlllllna IDIIIItai ... _ .. ___ ,Sa.., $17.00 I 
P11SO ll!LII1e<hnldln PfORI'IIIIIIIln IDIIIltal---Savt $17.00 

I LCWHS II!LM swMJ delllli leather Canyina case-·-· Saft UO.OO I 
BCWHS IELM npld c:harJe Jli.ald bonery c:harJer ._,Saw $10.00 

I 
SMMP JELM speaker/mlc: for W1IS or liP radio --·-- Saw $10.00 I 
BC007 II!LM eiii'l Jli.ald bolltry pao:t ........... - ........... _ Saw $10.00 

I 
BCOOZ 11eara1 cress rooe boanl ·---·--···Saw uo.oo I 
BC003 1learal swltc:h .....,bly for BCOOZ ---Saft $10.00 
BCOOS 11eara1 cress rooe boanl .. _ .. _ .......... -.--.. -· Saw uo.oo 

I I!X711llearal- external Sll<lker -·----·--$aft SJO.OO I 
LC3000 llearai3000XLT dellaelealher Cll1l'lnlaae Saft SJO.OO 

I arzsoo 11eara1 nkad bolttt)' paa for BC3000Xt.r _ Saft uo.oo I 
ANI'SGBNC pass DMIIIIllltenlla with BNC ·--Saw $10.00 

I A!miMBNC ~~ape~ IIIOWit an-. with BNC -·-Saw $10.00 I 
Offer valid oafy on ~arden mailed to Communications 
ElecUonict illc., PO 801 104~. AnD Altlo< Ml48106 USA. I Offer valid July 1,1997 toAup~~30,1997. Limit one coupon I 
per i-. Coupon is not redeemable with any other coupoo« 

\Wiih any other offer. Mention offer IAN. Elpilea 8130N7~ --~ 

~---------""' I · · GB~Ham RaUios ::: ~ 
Have fun IJid use OIU CB, GMRS, commerdal and shortwave 
radios to keep in touch wilh friends. For even bigger savings, 
Nuts & Yolll readers use lhe coupon on thJs page. 
Cobra 148FG'Jt.A SSB CB wilh frequency rounter ... $179.95 
Cobra 29WXST·A CB wllh sound tnder tecboology$149.95 
Cobra 29LIDWX·A CB wllh weather lien .................. $109.95 
Cobra 2010G1tWX·A SSB CB Base (tm.oo ~- $299.95 
Cobra HH4SWX·A Handheld CB ndio with weather .. $89.95 
Maxon GMRS210+~A GMRS lniiSCelver/SPEClAL .... $166.95 
IE1M RH2S6NB-A 25 wan VHF mobile II'IIISc:elver .. $284.95 
IE1M WHS150-A 5 watt VHF handheld tnnscziver •. $284.95 
Sqean ATS909-A 306 memory shortwave ndio .... $249.95 
Unlden GRANTXJ..A SSB CB Mobile ......... _,., ............... $124.95 
Unlden PR05381'·A CB l Weather ................................ $54.95 

&,cobr; ·-=-ga.-: 

Write In 148 on Reader Service Card. 

f .·alinel~ :sa&n.a·e~-1 
Monitor fire, pollee, weather, marine, medial, aircraft 
aod other transmissions with your lean:atlaiJUlel'. 
Bearcat 9000XLT-A base/mobile ................. $344.95 
Bean:at 3000XLt.A handheld ...................... $329.95 
Bearcat 890XLT·A base/weather alert ....... $209.95 
Bearcat 860XLT-A2 100 channel base ....... $149.95 
Bearcat 76oXLT·A base/moblle ................... $179.95 
Bearcat 230XLT·A handheld/SPECIAL ....... $194.95 
Bearcat 235XLT·A TrunkTraddng scanner $269.95 
Bearcat 178XLT·A base with weather alert. $99.95 
Sportcat 150-A handheld with 800 MHz. .. $144.95 
Bearcat 80XLT·A handheld with 800 MHz.$129.95 
Bearcat BCI'7·A Information mobile .......... $149.95 
Bearcat BCI'12·A Information mobile ........ $169.95 
Relm HS200.A handheld CTCSS/800 MHz. $224.95 
Relm HSIOO.A handheld 100 channel... .... $129.95 

IR.J.9llil :iiai•sli1Pooitl 
Why miss any radio or telephone transmissions when you 
can record everything wilh an affordable Evendde brand 
digital communications logger? You get powerful perfor· 
tnan<:e with a single DDS-2 DAT drive that records more 
than 500 channel hours or storage. When you want to 
record trunklng systems, for even more recording time, 
the Evendde Vl240 Mark m logger gives you over two 
months of unattended recordings on up to 24 channels 
when ordered wilhdua/8 mm. high densityCTtape drives. 
All systems include 60 channel hours (2SO a SOO hours 
optional) of Instant reall. Ideal for quickly replaying 
emergency c:a1ls or radio traffic. FCC approved telephone 
interface Is built-in and beeps are selectable on a channel­
by-channel basis. Other options Include GPS time sync. 
~T~ ~-._ tinpeOATclrlft, SOO+.u-1 hoan _f7J9S.9S 
VIZ4®AT8 8 cllaoaol, .... OAT clme, 500+- hoan- SI1,29S.9S 
VIZOODATI6 16 .u-t. .... OAT clme, 500+ ..._. _, - I14,<190.9S 
VIZ4®An~ 2~ .u-t. tinpe DAT drift, 500+ dlllllld llours - I16,68S.9S 
mtoellll8 a ..-. ...,... a - drift. 87S+--. -" s.m.9S 
VIZ40811111616 dwln<l tinpe 8 .._ clme, 87S+ dlaoDel hoanii7,'190-9S 
VIZ408111124 2~ - ...... 8-. clme, 87S+ dooaael -.119,98S.9S 
Oplloo-add 8 IIIOft ....... c11aMo1J 10 I VIZ40 8 Cll 16 - _I2,1)9S.9S 
Oplloo-add ZDd DAT drift 10 VIZ40DAT llart m .,_ _,_I2,'/9S.9S 
Oplloo-add 2Dd 8 - drift 10 1 VlZ40 8 - llart m .,_ - IS,699.9S 
Oplloo-I!CW40, 11101110 em-GPS for Olltnlll-.,....-11,89S.9S 
Oplloo-DTI, desbop-. for .... moo 11art m .,_ _ ~-" 
SUpplleo-IZO- DOSZ ........ OAT 11pe (bol oliO)-- 1374.9S 
SUppllea-160 -IIIIo Grade a-cr..,. (bol otto)--mt9S 
7l n or*r, Cllll JIJ·99688881o Of'll#r. 

.§!d~- ~l~H :t;qn!i·~·i!B~J 
It's easy to order m us. Mail orden to: CommunJca. 

lions Eledronlcs Inc., P.O. Box 1045, Ann Arbor, Mlchlgan 
48106 USA. Add $17.00perweatherstatlonor ndio product 
for UPS ground shipping, bandling and insuranl:e to tbe 
conllnental USA unless otherwise stated. Add $12.00 ship­
ping for all accessories IJid publications. Add $12.00 shipping 
per antenna. For Canada, Puerto llico, Hawaii, Alaska, GIWII, 
P.O. Box or APO/FPO delivery, shipping charges are two 
times con lin ental US rates. Michigan residents add state sales 
tax. No COD's. Satisfaction guaranteed or return Item in 
unused condldon in orlginll packaging within 61 days for 
refund, less shipping charges. 10% surcharge for net 10 
billing to qualified aa:ounts. All sales are 5Ubfect to avaliaiJII. 
lty, aa:eptanc:e and veriflcatlon. Prlc:es, terms and spedfia· 
lions are subject to change without notk:e. We welcome your 
Discover, Visa, American Express or MISJerCard. call anytime 
1-800-USA·SCAN or 800872-7226 to order toiJ.free. call 31 ~ 
996-8888 If outside Canada or tbe USA. FAX anytime, dial 
313-663-8888. Dealer and international Inquiries invited. 
Order from Communications Electronics inc. today. 
............... ,.., ••• , 1/141Wif7JIY 0 .,~----

For credit card orders call 
1-800-USA-SCAN 
Communications Electronics Inc. 

Emergency Operations Center 
PO Box 1045,AnnArbor,Michigan48106-1045 USA 
Por laformadoa caU ,13-996-88811 or PAX 'I""U888 
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Serial Display Modules 
We offer top-quality LCDs that accept data through a serial 

interface at up to 9600 baud. Easy to use with computers and 
controllers (e.g., BASIC Stamps, PCs)-if you can send serial 
(RS-232), you can have a display working in minutes! 

Contact us or download 
sample user manuals, 
catalogs, schematics 
and other docs from our 
FTP archive. 

OEMs: serial-ta-LCO 
chips and boards 
available at great 
quantity discounts 

$139 
nor>-backlit 

$159 
LED backlit 

$89 
LED backlit 

Counterfeit Kits 
Designed by the author of the Stamp Applications column, the 

Counterfeit is no fake! It's the genuinely easy, truly inexpensive 
kit equivalent to the BASIC Stamp I microcontroller. Get started 
with microcontrollers today with a $69 Counterfeit Development 

System, or add a Counterfeit to your Stamp collection for $29. 

EEPROM memory for 
autostarting BASIC 
programs up to 100 
instructions 

$29 

I 
Great low price 

Pads for turbo options 

SIP socket for easy 
connection of 
pulluplpulldown 
resistors 

Programming header 

Mini Serial Servo Controller 

$29kit 
$44 assembled 

Control hobby servos with a Stamp 

or PC computer. Build robots, 

automated camera positioners, test 
equipment, etc. The Mini SSC 
generates precise, stable 

servo-control signals based on 

simple, serial instructions. Want to 

know more? Get our catalog or 

download info from our Internet 
archive. 

Scott Edwards Electronics 
We accept Visa, Mastercard, Discover, and American Express. 
Personal/company checks OK for mail orders. GODs incur a handling fee. 

Scott Edwards Electronics • PO Box 160 • Sierra Vista • AZ • 85636-0160 
ph: 520-4594802 • fax: 520-459-0623 • e-mail: 72037.2612@compuserve.com 

Internet: ftp://ftp.nutsKJits.cornlpublnutsvoltslscott 

BASIC Stamp is a registered trademark of Parallax Inc. 
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ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
SENCORE LC53 UC METER 
TEK 7A13 DIFFEREN"llAL COMPARATOR 
TEK 7A17 1.50 MHZ SINGLE 1RACE AMPLIFIER 
TEK 7Al8 75 MHZ DUAL 1RACE AMPLIFIER 
TEK 7A19 600 MHZ SINGLE 1RACE AMPLIFIER 
TEK 7A22 DIFFERENTIAL AMPLIFIER 
TEK 7A24 400 MHZ DUAL 1RACE AMPLIFIER 
TEK 7A26 200 MHZ DUAL 1RACE AMPLIFIER 
TEK 7B92A 500 MHZ DELAYING TIME BASE 
TEK 7013 DIGITAL MULTIMETER 
TEK 7Sll SAMPLING PLUG IN 
TEK 7S12 GENERAL PURPOSE SAMPLER 
TEK 453 SGMHZ OSCILLOSCOPE 
TEK 485 3.50 MHZ PORTABLE SCOPE 
GENRAD 1657 RLC BRIDGE 
TEK 7020 PROGRAMABLE DIGITZER 
TEK 465100 MHZ OSCILLOSCOPE 
TEK 465B 100 MHZ OSCILLOSCOPE 
TEK 2335 100 MHZ OSCILLOSCOPE 
TEK 455 50 MHZ OSCILWSCOPE 
HP 6428B ().20V/0-45A POWERSUPPL Y 
BRADLEY !32 SCOPE CALIBRATER 
FANELL TSU70MK.2 ().35V-IOA OR(). 70V-5A P.S. 
PHILLIPS PM33.50A 60 MHZ DIG. STORAGE SCOPE 
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR 
HP 3575A GAIN-PHASE METER 
HP 8443A 1RACK!NG GENJCOUNTER 

$3.50.00 
$1.50.00 
$.50.00 
$.50.00 
$1.50.00 
$200.00 
$200.00 
$75.00 
$125.00 
$.50.00 
$200.00 
$3.50.00 
$200.00 
$600.00 
$75().00 
$500.00 
$400.00 
$4.50.00 
$1200.00 
$2.50.00 
$400.00 
$700.00 
$700.00 
$1000.00 
$400.00 
$500.00 
$3.50.00 

TEK 78!5 I GHZ DELAYING TIME BASE 
TEK 78.50A 1.50 MHZ TIME BASE 
TEK 7852 DUAL TIME BASE 
TEK 7B53 100 MHZ DUAL TIME BASE 
TEK 7870 200 MHZ TIME BASE 
TEK 7871 DELAYING TIME BASE 
TEK 7880 400 MHZ DELA YEO TIME BASE 
TEK 7885 400 MHZ DELAYING TIME BASE 
TEK 7904 500 MHZ MAIN FRAME 
TEK 577/177 CURVE 1RACER 
TEK 475 200 MHZ OSCILLOSCOPE 
FLUKE 95 SCOPE METER NO PROBES 
FLUKE 97 SCOPE METER Wflll PROBES 
DRANElZ 626 DISlURBANCE ANALYZER 
PHILLIPS PM3296 400 MHZ OSCILLOSCOPE 
EM! SCR 7.5-300 7.5V 300A POWERSUPPL Y 
HP 8.558B SPECTRUM ANALYZER 
WA VETEK 175 WAVEFORM GENERATOR 
WA VETEK 157 PROG. WAVEFORM SYNTI!. 
RACAL DANA 1901 COUNTER 
RACAL DANA 9500 COUNTER 
KEffi!LEY 261 PICOAMPERE SOURCE 
HP 5370A IOOMHZ COUNTER 
HP 3455A MUL TIMETER 
HP 3456A MUL TIMETER 
HP 8.503S S PARAMETER TEST SET 
TEK FG.504 40 MHZ FUNCTION GENERATOR 

$2.50.00 
$75.00 
$75.00 
$75.00 
$75.00 
$75.00 
$100.00 
$125.00 

$2.50.00 
$1500.00 
$500.00 
$600.00 
$1000.00 
$1500.00 
$1000.00 
$500.00 

$1500.00 
$500.00 
$500.00 
$2.50.00 
$300.00 
$1.50.00 
$400.00 
$300.00 
$4.50.00 
$7.50.00 
$500.00 
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TRIVISION CONVERTER, new 550MHz non­
addressable box. Channel 2-78 & 95-99 cov­
erage for perfect mapping. Features from 
remote include parental lockout, favorite 
channels, sleep timer, and last channel recall. 
Enjoy all the features of premium brand con­
verters at a low wholesale price. $59/single, 
$49/10 lot, and $45/50 lot. Full six month war­
ranty. QB Video 1-800-249-3025. 

CABLE DESCRAMBLERS anyone can build 
in 7 easy steps using Radio Shack parts. 
Plans $8. Order today! Bonus with order. 
GES Video, Box 72 Dept. NV2, Perryopolis, 
PA 15473. 

CABLE FIELD pulls, unmodified. DP5, 
DPV5, DP7, DPV7, 887, CFT, 8580, 8590, 
8600, Pioneer 5535NP, Zenith St-1600, 
Tocom 5503 VIP, Panasonic 145, $40. 2 wire 
and three wire . All equipment genuine 
unmodified. Catalog, credit cards, COD. 1-
888-443-9185. 

WANTED: RAW CABLE TV CONVERTER 
BOXES! CALL 1-800-899-5000. 

FOR SALE: Genuine unmodified SA 8600, 
Tocom 5503 genuine unmodified. Best prices 
717-788-8934. 

EVERYTHING YOU NEED FOR CABLE! 1-
800-663-8530. FORMERLY 1-800-MODULE-
0. 

CONVERTER REPAIR PARTS, CASES, 
TUNERS, REMOTE CONTROLS, AS LOW 
AS $1 EACH. 407-676-2530. NO FLORIDA 
SALES. 

PLAIN CONVERTERS IC PARTS. CALL US 
FOR YOUR BEST PRICE. CALL M-F 11am-
7pm EST 1-888-561-4796. 

GENUINE UNMODIFIED 2RIV5 and S/A 
8580 converters. BBPD 7. $wanted$ cash for 
unmodified CFTs, DBB & PV7 converters. 
512-854-8989. 

GENUINE UNMODIFIED SA 8600 and DPV 
7212. Excellent prices. Call214-500-7162. 

DEALERS NEEDED for new cable products. 
Call us for all your special needs. Design & 
programming services also available. 602-
309-0367. 

BLACK PHILES CO-ROMs, volumes 1, 2 & 
3. The most complete underground collection 
of hackers files ever assembled. Any 1 CD 
for $24.95. Any 2 CDs for $44 .95 or ALL 3 
CO-ROMs for $64.95. 520-726-2833. TELE­
CODE, PO Box 6426-NV, Yuma, AZ 85366-
6426. http://www.hackerscatalog.com/soft 
ware.htm 

TV86 CONVERTER. Now back in stock! 
$61/10 lot, factory new with six month war­
ranty. QB Video 1-800-249-3025. 

CABLE PRODUCTS & MORE! BEST 
PRICES! 1-800-663-8530. FORMERLY 1-
800-MODULE-o. 

ENGINEERING SERVICE. MEMORY 
DEVICES PROGRAMMED, AND MUCH 
MORE. 407-676-2530. 

CABLE STUFF. Call for flyer. Jake 313-384-
3949. 

Sell Nuts & Volts in your store! 
Contact us for complete details. 

phone 909-371-8497 
fax 909-371-3052 

E-Mail distributors@nutsvolls.com 

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

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCflON UNIVERSAL REMOTES 

WIII.ESALE CAlLE M-F 11am-6pm EST 
(718) 212_.. • FAX (718) 157-4815 • (718) 297-9221 

No NY sales. Federal and local laws provide crimioal and civil penalties for unautho­
rized use. Oleck with your cable providen for permission to use equipment. Must be 
paying for all services you receive. Order by model number only. Some equipment 
refurbisbed as new. 



SPECIAL PACKAGE DEAL! 
One data transceiver with Pl-l(J 

interface for $99.00 

MODEL Pl-10 !NTftACIE MOQUJ..E FOR 
UHF Data Tramto!ly!r 

A newly designed interlace for the UHF data 
transceiver provides a simple 
stralahtforward circuit which interfaces most 
PQI)Ular functions directlv. 
-.Built-in voltage regulation... a 12 vdc 
power source Will run the transceiver and 
Interface board. • 2 ad~le audio Inputs: 
one for direct tranainlt modulation and 
another for Pl or other Input. • Receiver 
audio out and SP.t8ker outPut with squelch 
action. • Carrier detect for C.O.S. OD8iatlon 
as well as unfHtered reoeiver detector 
output. • Push-To Talk transmitter cordiOI. 
• Compact size: 1.62 X 1 75 Plua-ln board 
(see photo di~ AIIIIM). • Prug It In, 
connect it up, and it Works! 

Write in 188 on Reader Service Card. 

TELEPHONE/FAX 

BEEPER, TWO-WAY radio repairs, modifica­
tions, duplications, all models, test equip­
ment. Call TJ 718-341-1849, Fax 718-978-
4616. 

~~~ 
tx1\?.~~~ 

~~~~ 
$249 COMBO A SALE, UJ'S OLD FAITH­
FUL EMULATOR, (3RD YEAR) A LOW 
COST, PROVEN GET STARTED PRO­
GRAMMING SYSTEM (use with PC, includ­
ing Pentiums!) FOR ALL MOTOROLA CEL­
LULAR PHONES TO FIRMWARE 9525. 
Details, free catalog, call 702-642-0325 or 
WEB: http://www.lessbusters.com 

MOTOROLA DPC 550 flip cellular phones 
$100 ea. Nokia 100 handheld cell phone $50. 
AT&T 3610 handheld cell phone $50. 
Technophone EZ 400 cell phone $50. 1-800-
804-8655. 

BLUE BOOK PHONE REPAIR. Fix 500+ 
models; American Oak to Western Electric: 
answer machines, cordless, wired phones. 
$25. KEN'S, 2825 Lake, Kalamazoo, Ml 
49001 . 616-345-4609. 

NOW $799, UJ's GENIE ESN PROGRAM­
MER FOR MOTOROLA CELLULAR 
PHONES, flip/pocket (with 8 pin data-port) 
firmwares 9124 to 96C1 (EE-1, 2 & 3). 
GENIE's 1/0, Vee circuits , Schottky diode/r 
protected against ESD/NVC/T (per Dallas 
specification AIN 93). Manufactured USA. 
Details, free catalog , call 702-642-0325 or 
WEB: http://www.lessbusters.com 

CONNECT THE RADIO SYSTEM TO THE 
TELEPHONE SYSTEM. All you need is a 
dual band radio at home and in your car. You 
can make phone calls when you're away from 
home. (It is not a toy.) Plans $10, kit/plans 
$89 plus $5 shipping. Send check or money 
order to: Pham, PO Box 51675, San Jose, 
CA 95151 -5675. Call408-270-1995. 

WE PURCHASE SURPLUS LASERS, LASER 
RELATED EQUIPMENT AND OPTICAL EQUIPMENT 

We also sell LASER's for researchers, industrial applications, 
educational purposes, entertainment and hobbyists. 

e-mail mkenny1989@aol.com 
FAX (909) 278-4887 

1269 w. Pomona, corona, California 91 120 CALL FDit FREE CATALDI! 

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

http://www. mwki nd ustries. com 
Write in 31 on Reader Service Card. 

Positive Notch Filters 
Internet: www.gofilters.com 

Large STOCK on all Available Channels 
2 thru 30*, 95 thru 99 

0,1 ,57,58,59,60,61 ,A 1 ,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 

We Specialize in Large Quantities on every 
Channel 

Prices as low as $6.00ea 

NOBODY BEATS OUR 
PRICES 

Monday - Friday (Sam to 5pm) Central Time 
QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 

Standard Positive Filters 
1 pc-$16.00 Spcs-$14.00 1 Opcs-$12.00 

· 25pcs-$1 0.00 SOpcs-$8.00 
*Standard Positive Filters, Channels 26-30 add $3.00 more each. 

Positive "G and S" Series Filters 
1 pc-$30.00 Spcs-$28.00 1 Opcs-$25.00 

Tom G. - FL Excellent Service, fast and quick. The only bad thing about this 
company is they don't sell Cable Boxes. We hope someday they will ..... 

David P.- CA We called around for help on filters and nobody had any answers 
except one, call the wTHE FILTER COMPANYw we did and had an answer in a matter 
of seconds ..... 

John B. - IL Our company buys in the 100 quantities and needs a large selection of 
different channels. wrhe Filter Companyw was the only one who was able to 
supply ..... 

PHONE ORDERS: 

1-800-235-8080 
Visa, Mastercard and Discover 
(UPS COD for established customers) 

Anyone Implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps 1111 

A "TFC" Company 
Give our 800 line a howl for the best 
service in the Country-...... !!!! 
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'WHI',TE-STAR ELECTRONICS 
TEL: 405-631-5153 FAX: 405-631-4788 

CONVERTERS: ............................................... 20 
Regal CR-83 .............................. ......................... 45 
*New, Panasonic TZPC 145 .............................. 75 
DQN-5 (2 or 3) (unmodified) ............................ .45 
DRZ-3 PJ (unmodified) 70 Channel Plain ........ .35 
DRX-3 PJ (unmodified) 60 Channel Plain ......... 32 

Call for FREE catalog. 
405-631-5153 

REMOTE CONTROL 

=== ---

HAND UNITS: ............................. 20 
Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta: 075/175/475 ... .4.95 
8600: On screen display ............... 7.50 
Pioneer: BR 81, 82 ...................... .4.95 
Panasonic: Call for model# ......... 7.50 
Zenith: All .................................... 4.95 
Tocom: 5503-VIP, 5503-A ........... 7.00 
Universal: 4 in 1 R/M ................... 7.50 

50 
39 
69 
39 
32 
30 

50 
4.50 
4.50 
7.00 
4.50 
7.00 
4.50 
6.50 
7.00 

100+ 
35 
65 
35 
29 
27 

100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 
6.25 
6.50 

Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 

Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 
114" Stacom Bit ................ $8.00 
Oval Round D ................. $20.00 
Torx Bit: 
Tocom T-8 ........................ $8.00 
Zenith T-lO,T-15 .............. $8.00 
PioneerT-20 ..................... $8.00 
Scientific Atlanta T-20 ..... $8.00 
Pio 63XX Oval ............... $20.00 
Bit Driver Handle ............. $4.00 

We carry most remote hand units. If you don't find the one you're looking for, 
we can locate for you. 

Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 

Call for FREE catalog. 

Write in 149 on Reader Service Card. 

0 SOPHISTICATID ULTRA HIGH IMPEDANCE CIRCUITRY AS 
USED BY CIA AND KGB 

0 NOT DETECTABLE BY EVEN THE MOST ADVANCED TAP 
SWEEPING EQUIPMENT 

0 MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT 
FEAR OF DITICTION 

0 PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM, 
NOISE OR VOLTAGE CHANGE 

0 UNIVERSAL DESIGN ALLOWS MONITORING WITH 
HEADPHONES, TILEPHONE OR TAPE RECORDER 

0 VOICE ACTIVATID TAPE RECORDER CONTROL 

0 DISGUISED AS "TELEPHONE LINE TESTER" 

0 COMPACT SIZE • BATTERY POWERED 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 

Write in 110 on Reader Service Card. 

Cellular Extensions 
from 

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

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

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

Motorola, NEC, Panasonic, Audiovox and many others. 

Fax Back Hotline For 24hr info. call from your FAX 
(714} 581-7460 or call1-800-457-4556 9 to 5 PST 

CA Grapevine. Worldwide inquiries welcome. 

Write in 32 on Reader Service Card. 

CELLULAR EXTENSIONS $60 plus ship- ATTN. BUYER: telephones, items mfg. lots, 
ping. Motorola loader phones $200. Loader jacks and other cabling products. Jacks, sur-
phone kits $100. Quality used phones pro- face mount, flush mount, single 1 OC floor & 
grammed on your number $150 (includes surface, 500 lots, system phones circuit 
phone and programming). Call or E-Mail boards, components, voice mail system key, 
Stuart for details. 601-831-8708 ccomco@ telephone, IPS series, PBX telephone sys-
aol. com terns, IPS 416/308 voice, module boards, self 

talker, line talker, network access products, 
broadband, transmission products. Ohio 
Service Supply Co., PO Box 8802, Canton, 
OH 44711. 

Zenith ST1 OOO's 
$25.00 

CALLER-10 phoneline simulator. 
Demonstrate telephone devices without 
phoneline! Six direct dial extension, Caller-ID, 
distinctive ringing. Authentic dial tone, busy 
signals, 20Hz ringing. "Party-Line" deluxe kit 
$199.95. Includes PCB, all electronic parts, 
microcontroller, documentation. Custom 
enclosure $32.95. Fully assembled $425. 
Shipping $8. Major credit cards accepted. 
Digital Products Company, 134 Windstar C1r., 
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com 

Call for pricing on: 

Zenith Jerrold Tocom 
Scientific Atlanta 

Pioneer Panasonic 

All converters are unmodified Visit our website www.kableworks.com 
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CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles, Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones Videos. Software for Motorola 
bag, flip, & brick, NEC, Panasonic, Nokia, & 
ESN loader chip . Also includes: OKI-900 
package of software and DDI information! 
Complete package $199. Postpaid USA. 520-
726-2833. TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366·6426. http://www.hacker 
scatalog.com 

PANASONIC, SOUTHWESTERN Bell, BBS 
Telecom, telephones, jacks, and systems. 
Free catalog: voice or fax: 908-840-1390. 



ESN READER connects between AR3000 or 
PR0-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput­
er not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, Texas 
(78641). SASE for info. 512-259-4770. 

TELEPHONE EXCHANGE for home or office 
new Nutone PTX-1200 two line PBX system 
loaded with features; while quantity lasts. 
$149.95 plus shipping. 1-800-633-9788. 

$129 EXTENSION CELLULAR PHONES, 
refurbished, Motorola Teletac 200 $129, flip 
DPC-550 $149, either with new battery, 
leather carry case, AC-DC car home battery 
charger and phone is activated to your pre­
sent NAM-MIN-ESN, etc. Details, free cata­
log, call 702-642-0325 or WEB: http://www. 
lessbusters.com 

COMMAND COMMUNICATIONS. Distinctive 
ring decoders. Great for fax, computer, chil­
dren's line. $54.95 + $4.95 S&H. MCNisa. 
Fabtronics, 5714 W. Wautoma Beach, Hilton, 
NY 14468. 716-392-1231 Fax 716-392-1234. 

EXTENSION PHONE LOCKOUTS. Prevent 
trashed downloads and FAX blasting. Easily 
installed with screwdriver. 99 cents each plus 
$6.50 per order. Docs included. SYNERGET­
ICS SURPLUS, Box 809, Thatcher, AZ 
85552. 520-428-4073. VISAIMC. synerget 
ics@tinaja.com 

FAX ON DEMAND service, 10 pages 
installed, only $1 per month, no hidden fee. 
806-7 44-1 809. 

COPYCAT 7-way EE3/Startec $1,995* read­
ers starting at $2,495. *Does not include 
cables. Quality guaranteed. 404-816-0896. 

$39.95 CLOSEOUT, DELUXE HANDS 
FREE KIT, FOR MOTOROLA 8000/9000 
BRICK-ULTRA CLASSIC CELLULAR 
PHONES. SH, COD charges add $10. 
Details, free catalog, call 702-642-0325 or 
WEB: http://www.lessbusters.com 

VICOR POWER SUPPLY. Input: 48VDC 
NOM 135 watts. Output: 5VDC 1 00 watts. 
Phone 215-364-8870, Mike. 

OKI 900 CTEK cables for sale, connects your 
phone to any PC. Allows you to experiment 
with many of the OKI's hidden features. 
Software not included. $139 plus shipping. E­
Mail us at Capcon@shore.net or FAX your 
order to 508-977-0122. 

CELLULAR DATA INTERFACES, 
(MOTOROLA CELLULAR CONNECTIONS) 
PERMITS RECEIVING/SENDING OF CRED­
IT CARD READER, FAX MACHINES OR 
PCS DATA WHEN CONNECTED TO A MC2 
COMPATIBLE MOTOROLA FLIP OR BAG 
PHONE. New & used $125 to $195. Call for 
details, free catalog, call 702-642-0325 or 
WEB: http://www.lessbusters.com 

MOTOROLA COPYCATS to version 951C 
w/elite, $900, EE3/961C w/elite and Startac 
ESN clip, $700, both $1 ,500. GE-ERICSSON 
(95W40) ESN clip, does most silverbacks, 
$250. OKI 900 5 NAM phone $450, chip for 
mod, $150, blank chips $35 (original 
Toshiba). CTEK interface w/software $150. 
ASK FOR PRICES ON READERS. CALL 
FOR COMPLETE INFO 1-800-607-1745 9-5 
PST. 

CELLULAR PHONE EXTENSIONS. Two 
cellular phones on one number no extra 
monthly charges. 601-843-1044. 

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., 513-847-2300 or FAX 5"13-847-2350. 

ESN READER, no scanner needed, only a 
PC needed and my S/W. Call 770-887-1475. 
$1 ,200. Handheld units that read pins $2,500. 

Closing Date 
For Next Issue - July 1Oth 

Synthesized 
FM Stereo 

Transmitter 
~ a
"''"' 

t:..'M 
Microprocessor controlled for easy freq ~,;,..=..;.;.;.;....;;..;...:....--1 
progranming usi~ DIP switches, no drift, your signal is rock 
solid all the time ·JUSt like the commercial stations. Audio quality 
is excellent, connect to the line output of any CD player, tape 
deck or mike mixer and you're on·the-air. Foreign buyers will 
appreciate the high power output capability of the FM-25; many 
Caribbean folks use a single FM-25 to cover the whole island! 
New, improved, clean and hum-free runs on either 12 VDC or 
120 VAC. Kit comes complete with case set, whip antenna, 120 
VAC • easy one evening assembly. 

FM Stereo Transmitter Kit •••••••• 

Tunable FM 
Stereo 

Transmitter 
A lower cost allernative to our high performance transmitters. 
Offers great value, tunable over the 88-108 MHz FM broadcast 
band, plenty of power and our manual goes into great detail out· 
lining aspects of antennas, transmitting range and the FCC rules 
and regulations. Connects to any cassette deck, CD player or 
mixer and you're on-the-air, you'll be amazed at the exceptional 
audio quality! Runs on internal 9V battery or external power from 
5 to 15 VDC, or optional120 VAC adapter. Add our matching 
case and whip antenna set for a nice ~nished look. 
fii.10A, Tunable Fll Stereo Transmitter Kit. ••....•••.. $34.95 
CFM, Matching case and Antenna Set ............... . 

RF Power 
Booster 

Amplifier 
Add some serious muscle to your signal, boost power up to 1 
watt over a frequency range of 100 KHz to over 1000 MHz! 
Use as a lab amp for signal generators, plus many foreign users 
employ the LPA·l to boost the power of their FM Stereo trans· 
miners, providing radio service through an entire town. Power 
required: 12 to 15 vohs DC at 250mA, (j<lin of 38dB at10 MHz, 
10 dB at 1000 MHz. For a neat, professiOnally finished look, add 
the optional matching case set. 
LPA·1, Power Booster Amplifier Kit ••••••••••••••.••• $39.95 
CLPA, Matching case Set for I.PA·1 KH •..•••.•••••••• $14.95 
LPA·1 WT, Fully Wired LPA·1 with case ............... $99.95 

> l 

·::::_-·-i Micro FM 
'~ ~ , ·Wireless Mike 

World's smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con­
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps·build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans­
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/S"w x 3/8, x 3/4,. 
FM-5 Micro FM Wireless Mike KH •..••••...•..••••••• $19.95 

Super stable, drift free, not affected by temperature, metal or 
your body! Frequency is set by a crystal in the 2 meter Ham 
band of 146.535 MHz, easily picked up on any scanner radio or 
2 meter rig. Changing the crystal to put frequency anywhere in 
the 140 to 160 MHz range-crystals cost only fiVe or six dollars. 
Sensitive electret condensor mike picks up whispers anywhere 
in a room and transmit up to 1/4 mile. Powered by 3 volt Uthium 
or pair of watch batteries which are included. Uses the latest in 
SMT surface mount parts and we even include a few extras in 
case you sneeze and loose a part! 
FM-6, Crystal Controlled FM Wireless Mike Kit ••••••••• $39.95 
fM.6WT Fully Wired fM.6 ......................... $69.95 

Call for our Free Catalog ! 

COMPONENTS 

1997 CATALOG: Big selection of inductors, 
ferrites, micrometals, toroids, mica capaci­
tors, components, semiconductors, more. 
Two stamps please. Johnson Shop Products, 
Box 2843, Cupertino, CA 95015. 

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

Super Pro FM Stereo 
Radio Transmitter 

A truly professional 
frequency synthe­

sized FM Stereo 
transmitter station in 
one easy to use, 
handsome cabinet. 
Most radio stations 
require a whole 
equipment rack to .._ _________ ___,hold all the features 

we've packed into the FM-100. Set frequency easily with the 
Up/Down freq buttons and the big LED digital display. Plus 
there's input low pass filtering that gives great sound no matter 
what the source (no more squeals or swishing sounds from cheap 
CD player inputs!) Peak limiters for maximum 'punch' in your 
audiO • without 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 pricel K~ includes sharp looking 
metal cabineL v.ilip antenna and 120 volt AC adapter. Also runs 
on 12 volts DC. 

We also offer a high power export version of the FM-100 that's 
fully assembled lloith 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 urit lloill be exported. 
FM-100, Professional FM Stereo Transmitter KH ••.•••• $299.95 
Fli·100WT, Fully Wired High Power FM·100 •••.••••••• $429.95 

Speech 
Descrambler 

Scrambler 
Deoode all that gibberish! This is the 
popular descrambter I scrambler that you've read about in all the 
Scanner and Electronic magazines. The technology used is 
known as speech inversion which is compatible with most cord· 
less phones and many police department systems, hook it up to 
scanner speaker terminals and you're in business. Easily confiQ· 
ured for any use: mike, tine level and speaker output/inputs are 
provided. Also communicate in total privacy over telephone or 
radio, full duplex operation • scramble and unscramble at the 
same time. Easy to build, all complex circuitry contained in new 
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC, 
RCA phono type jacks. Our matching case set adds a super nice 
professional fook 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 VoH DC Wall Plug Adapter ................. $9.95 

numbers, 
codes, control 

anywhere touch· 
store any number ~ 

i · speaker or phone line is all 
that is required, and since the uses a central offiCe quality 
decoder and microprocessor, it will decode digits at virtually any 
speed! A 256 dig~ non-volatile memory stores numbers for 100 
years· even with the power turned off, and an 8 digit LED display 
allows you to scroll through anywhere in memory. To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of numbers that were decoded more than 2 seconds 
apart. The TG·1 runs from any 7 to 15 volt DC power source and 
is both voltage regulated and crystal controlled for the uttimate in 
stability. For stand-alone use add our matching case set for a 
clean, professionally finished project. We have a TG-1 connected 
up here at the Ramsey factory on the FM radio. It's fun to see the 
phone numbers that are dialed on the morni~ radio show! 
Although the TG-1 requires less than an evening to assemble 
(and is fun to build, too!), we offer the TG·1 fully wired and tested 
in matching case for a special price. 
TG-1, Tone Grabber Kit ............................ $99.95 
CTG1~ching case Set for TG-1 KH •••..••.••.••.... $14.95 
TG-1 YV I, Fully "Wired Tone Grabber with case ••.••••.• $149.95 
AC12·5, 12 V"olt DC Wall Plug Adapter ;, ............... $9.95 

Write In 189 on Reader Service Card. 

WE BUY gold plated parts, transistors, 
hybrids, ICs, diodes, circuit boards, patch 
panels, military pins, tantalum capacitors, 
relays, old test equipment and all types of 
electronic material. GOLD'N WEST SUR­
PLUS in Corona. Ph: 909-340-1501, FAX: 
909-340-1504. ASK FOR MARK. 

RESISTORS 20 FOR $1. Catalog $1 . 
Foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 

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

TV camera the size 
an ice cube! Provides excellent pictures in low light (21ux), or 

use our IR·1 lnfra·Red light source to invisibly illuminate an 
entire room on a pitch black night! Imagine the possibilities ... 
build it into a smoke detector, wall clock, lamp, book, radio. 
Exact same camera that's in big buck detective cataiOQues and 
stores. Kit includes: fully assembled ceo camera mod'ule, con­
nectors, interface PC board kit with pr~ voltage reglAation 
and fitterino, hook-up details, even a ITllni microphone for sensi· 
live soundfTwo models available: Wide Angle Lens 3.6mrrVI2, 
adjustable focus lens, 92 degree view: Pinhole Lens 5.5mmlf4.5, 
60 degree view. The Pinhole Lens is physically much flatter and 
provides even greater depth of focus. The camera itseH is 1 Z' 
square. The Wide Angle Lens is about 1"1ong, Pinhole Lens 
about 1f2", interface PC board is 1" x 2" and uses RCA jacks for 
easy hook·up to VCRs, TVs or cable runs. Power required is 9 
to 14 VDC @ 150 rnA. Resolution: 380 x 350 lines. Instruction 
manual contains ideas on mounting and disguising the Mini-
Peeper along with info on adding one of our TV Transmitter kits 
(such as the MTV-7 unit below) for wireless transmission! 
MP-1, Wide Angle Lens CCD TV camera Outfit •••••••• $169.95 

Pin-Hole Lens ceo TV camera Outfit .••.•••• $189.95 

MicroStation 
Synthesized 

UHF TV 
Transmitter 

I 

I 

") .~. 
\ ..... .. ' 
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Now you can be in the same league as James Bond. This 
transmitter is so small that ~ can fit into a pack of cigarettes · 
even including a ceo TV camera and battery! Model airplane 
enthusiasts put the MTV-7 A into airplanes for a dynamite view 
from the cockp~. and the MTV·7A is the transmitter of choice for 
balloon launches. Transmitter features synthesized, crystal con­
trolled operation for drift· free transmission of both audio and 
video on your choice of frequencies: Standard UHF TV Channel 
52 (which should only be used outside of the USA to avoid vio· 
lating FCC rules), and 439.25 MHz or 911.25 MHz which are in 
the amateur ham bands. The 439.25 MHz unit has the nifty 
advantage of being able to be received on a regular 'cable­
ready' TV set tuned to Cable channel68, or use our ATV-74 
converter and receive ~ on reQular TV channel3. The 911.25 
MHz un~ is suited for applications where reception on a regular 
TV is not des~ed. an ATV·79 must be used for operation. The 
MTV· 7 l'.s output power is almost 1 00 mW, so transmittino range 
is pretty much 'line-of-sight' which can mean many miles! The 
MTV· 7 A accepts standard black and white or color video and 
has its own, on-board, sensitive electret micorphone. The MTV-
7 A is available in kit form or fully wired and tested. Since the 
latest in SMT (Surface Mount Technology) is used to provide for 
the smallest possible size, the kit version is recommended for 
experienced builders only. Runs on 12 VDC @ 150 mA and 
includes a regulated power source for a ceo camera. 
IITV·7A, UHF TV Channel 52 Transmitter Kit. •....•.•. $159.95 
IITV·7AWT, Fully Wired Channel 52 Transmitter •.•..•• $249.95 
IITV·7 A4, 439.25 MHz TV Transmitter Kit ..•..•••.•••• $159.95 
MTV·7 A4WT, Fully Wired 439.25 MHz Transmitter •...•• $249.95 
MTV·7A9, 911.25 MHz TV Transmitter KH •.••••..••.•• $179.95 
MTV·7A9WT, Fully Wired 911.25 MHz Transmitter •••.•• $269.95 
ATV·74, 439.25 MHz Converter Kit ••••...••••.....•. $159.95 
ATV·74WT, Fully Wired 439.25 MHz Converter ..•••..•• $249.95 
ATV·79, 911.25 MHz Converter Kit .••••..••••.•••••• .$179.95 
ATV·79WT, Fully Wired 911.25 MHz Converter .•.•.•••. $269.95 

pleased, reiUm in original form for refund. Add $4.95 for shipping, han­
dling and iosurance. Ciders under $20, add $3.00. NY residents add N 
sales lax. Sorry, no COOs. Foreign orders, add 20% lor surtace mail or 
use cred~ card and specify shWino method. 
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lotion 
Control 
Bonanza I 

Microsteps 50,000 step/turn 
Parker/Compumotor 
• Type 57 Motor 
• LE57-51 Drive 
• 172 Indexer plus other 

goodies 

HI Enterprises 
2280 De la cruz Blvd. • Santa Clara, CA 95050 
Tel: 408·9BB·B28B ·fax: 408·988·1009 

We Accept Discover Card, VISA, IJIIII VIS.( I 
Mastercard, Check, Money Order. ~ ~~ ...... 
All orders shipped FOB Santa Clara, CAvia UPS ONLY. Shipping and handling charges are included in the 
price shown above. Ground shipping unless otherwise requested. All items are sold as-is, and no warranty is 
expressed or implied unless otherwise noted. 

Write In 111 on Reader Service Card. 

ONE 

[11-SSS-71f)-S1S() II 

CABLE ACCESSORIES 
NEWEST PRODUCTS 

ON THE MARKET 
DEALERS WELCOME 

WANT TO Buy: ICs, military & aircraft relays, 
diodes, transistors, Cannon, TRW, Amp, 
Burndy, Deutsch, Bendix connectors, elec­
tronic test equipment & most components. 
Hoffy Electronic Ent., 818-718-1165, FAX 
818-341-5506. 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818·769-
1002, FAX 818-769-1084. 

ELECTRONIC COMPONENTS bought. All 
xsistors, diodes, resist, caps, ICs. Labb 
Assoc., Ph. 215-364-5414, Fax 215-364-
5415. 

ELECTRONIC PARTS catalog two stamps. 
Dan's Small Parts, Box 3634, Missoula, MT 
59806. Ph/Fax 406-258-2782. Online catalog 
http://www.fix.net/dans.html 

RF TRANSISTORS, tubes, electrolytics . 
2SC2879, MB8719, 2SC2312, MRF247, 
2SC1969, TA7222AP, MRF454, 2SC2290, 
2SC2166, 4CX250B, 572B, 12006, 24L16, 
3-500 graphite, trimmers, carbon resistors. 
Westgate 1-800-213-4563. 

ELECTRONIC COMPONENTS and kits. 
Catalog $1 . Dan's Small Parts and Kits , Box 
3634, Missoula, MT 59806. Web : 
http://www.fix.net/dans.html 

AMAZING! 30' ALL TOGGLE SWITCHES. 
Brand new. Rated 6A/125V. Hardware includ­
ed. 1/4" PANEL HOLE: SPOT on-on, SPOT 
on-off-on, SPOT (mom)-off-on, DPDT on-on, 
DPDT on-off-on, DPDT (mom)-off-on. 3/16" 
PANEL HOLE: SPOT on-on, DPDT on-on. 
$20 minimum order. Add $5 freight. Gateway 
Products Corporation, PO Box 936397, 
Margate, FL 33093, 954-974-6864, Fax: 954-
974-6818. VISA/MC. Free catalog. 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 

SUPPLIER 

"One call does it all" 1-888-426-9787 Toll Free 

Tri 550 Converter 
$59.00 

Millennium Converter Nova Vision Converter 
$69.00 $199.00 

Panasonic Converters 
$179.00 

A DOZEN OTH R CONVERTERS AVAILABLEI 
Call for Quantity Prices We accept: MasterCard, Visa, American Express 

Open Monday - Friday 10:00 a.m. - 5:00 p.m. Saturdays 10:00 a.m. - 2:00 p.m. 
No Florida Sales • We ship same Day • 90 Day L ml rrant) sit us t our website http://www.electrosat.com 
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MICROCONTROLLERS 

DALLAS 2251T-128-16, 8051 type stix, 128K 
bytes RAM, RTC, timer, watchdog, 4 8-bit 110 
ports, 64K memory buss, serial, 3 interrupts 
all battery backed, fits 72-pin socket, $75; 
2282, 8051 type 30-pin stik, $25. Data, ship­
ping included. See dalsemi.com on net. 352-
372-8332 evenings. Bill Wagner, 1510 NW 
35th Terrace, Gainesville, FL 32605-4832. 

87C520 DEVELOPMENT BOARD. Dallas 
high-speed microcontroller. Application 
ready , fully 1/0 and memory mapped. 
Download through serial port using X-modem 
protocol. 16K EPROM, 8K EEPROM, and 
32K RAM, 16 input and 16 output lines. 8 
relay drivers. Can be remotely downloaded. 
$99.95 to $129.95. DPR Microtech 818-355-
7857. 

ANTIQUE ELECTRONICS 
' 

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture . Floyd, VA 24091-0341 (540-231-
6478/540-763-2321 ). 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world . Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak­
ers, tubes, etc. FREE OFFER 1-800-251-
5454. 

ANTIQUE RADIO CLASSIFIED. Free sam­
ple copyl Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books & 
more. Ads & articles. Free 2Q-word ad month­
ly. Subscribe today. Six-month trial: $19.95. 
Yearly rates: $38.95 ($55.95 by 1st Class). 
Foreign: write. ARC, PO Box 802-G20, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antique 
radio.com 

RADIO AND TV tubes from 1927 to 1977. $1 
for list to: Preller TV, 208 South 2nd St., 
Augusta, AR 72006. Ph. 501-347-2281 . 

AVIATION ELECTRONICS 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

PUBLICATIONS 

HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 & 2 
$45.45 each, DSS Bible $49.95 ppd, DSS 
SECRETS 3-volume set $69.95 ppd, 
Scanner Hackers Bible Volume 1 & 2, $35.45 
each, Satellite Hackers Bible $55.45, 8.6 
megabytes hacker software $29.95, Black 
Box Bible $35.45, Phone Phreakers Bible 
$35.45, Phone Box Bible $45 .45 , 
Superhackers Bible Volumes 1 & 2, $35.45 
each. Add $2 insurance per order. Many 
more plus videos! Ask for new 40-page 1997 
catalog. Only $1 in USA, $3 elsewhere. 
TELECODE 520-726-2833. http://www.hack­
erscatalog.com 

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

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

HOME AUTOMATOR: "The Magazine of 
Home Automation Ideas." Each isstJe con­
tains technical articles, schematics, feature 
homes, how-tos, and product reviews. 
Subscription $19.95/year. http://www.home 
automator.com Home Automato r 
Newsletter, 2258 Sandy Lane, Mebane, NC 
27302. 910-578-9519 (voice), 910-578-0012 
(fax). 

ELECTRONICS ENTERPRISES, home 
based. Part/full time. Comprehensive guide­
book, 250+ pages inside r 
information/sources. $24, FREE shipping 
USA: DCP Enterprises, 15 Mayflower, 
Alisoviejo, CA 92656. 24 hr. 
recordinglfaxback 1-800-326-4560 x152. 

COUNTER WITH LCD DISPLAY 
$6.95 

This self-powered, 9-digit, LCD display 
counter is ideal for a wide 

variety of applications. The 'iii 
unit features low speed count • ~ ,8 , ,85 

and reset inputs that are 
contact closure types - this 

means you can drive them directly from 
mechanical contacts or transducers with NPN 

open collector transistor outputs. The high 
speed count input responds to voltage pulses 
which can range from 3 VDC to 30 VDC in 
magnitude. Powered by an internal lithium 
battery, the unit measures 2.09'' x 1.2Z' x 

2.56'' and has an integrated bezel and 
standard spring clip retainer. 

AMAZING MINI MICRO FM 
RADIO! $7.50 

Much lighter than a heavy jam 
box with really good sound( 

This tiny radio 
(1.5"x1.06"x0.38") has a seek 
button, reset control, and an 

on/off switch. Personal listening has 
never sounded better! Ideal for 

ballgames, studyhall, and workouts. 
Battery and nugget style 

earphones included. 

127 THERMOCOUPLES 
PELTIER JUNCTIONS 

The peltier junction ie; a e;olid-e;tate 
thermovolta1c 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 applicatione; from 
3-12 VDC -- grab a battery and let 

your imagination run wild! 
DOCUMENTATION INCLUDED!!! 

Small Peltier Junction $20.00 
(approximately 1.17''x1.17''x.12") 
Large Peltier Junction $29.50 
(approximately 1.56"x1.56"x.15") 

PAN & TILT COLOR CAMERA WITH 
NO MOVING PARTS?!?!?! 

A compact on-board camera with the 
capability to telephoto pan & tilt, 

zoom, and more ... without the me­
chanical complications of a moving 
mount! Can be computer controlled 

through the RS-232 port to utilize 
additional features like fade, exposure, 

and balance. (User programming is 
required.) Great quality picture, this 
camera IS ideal for security, stealth 
surveillance, keeping an eye on the 

kids, and more. Operates on 12VDC. 
Approximate dimensions: 

sp = 30mmX25mmX31 mm 
pc = 58mmX45mmX11 mm 

wt = 32g 
Other useful specs: 

exposure: electronic shutter auto iris 
signal format: NTSC 

lens: F2.4, f=4.7 (horiz. 45 degrees) 
resolution: more than 300 TVIines 

pixels: 510X492 
$350.00 

please allow upto 3 weeks for shipment 

WORLD'S MOST UNUSUAL 
Communications Books! Large selection cov­
ering Scanners, "confidential" frequency 
(HFNHF) registries, wireless history, bug­
ging , wiretapping, electronic surveillance, 
monitoring, etc. Big free catalog! CAB 
Research, Box 56-NV, Commack, NY 11725. 

"FORBIDDEN SECRETS Of The Legion of 
Doom Hackers." Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & morel Limited edition. $20.95 
plus $5 S/H ($7 Canada). NYS add $2.14 tax. 
VISA/MC OK. CAB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 516-
543-9169. 

PHOTON MICROLIOHr 
8 Candellas of bright red or yellow light, 
visible over a mile away! This super­
bright LED is secured in a tough 

ABS case and runs on a 3V 
lithium battery (included!) It won't 

burn out because it is an LED! 
Incredible birght colors! Specify 
red, yellow, white, blue or green 

color when ordering. Battery has a 5 year shelf 
life and lasts up to 11 hours. (replacement 
battery $1 .98).Great for home or office use, 
popular with fire and rescue professionals, 

pyrotechnicians, stage performers, and more. 
red or yellow microlight $10.00 

white, blue or green microlight $15.00 

Talking Motion o.tector Ill 
$27.50 

"Stay out cJ that refrlgeratOf t•, 
"Watch your step!", "Do your 

homework", "Don't touch that remote!" ... The 
possibilities Ofe mind-boggling with this talking 

motion detectOf. You speak Into It to recOfd 
your message (upto 12 seconds long), tum the 

unit on, ond Instantly your voice (a your 
mother-In-lows) reminds anyone In the vicinity 

that you were expecting them. ·Message con be 
changed with the flip cJ a switch. Uses 4 AA 
batteries (not Included), Of on external power 
source (built-In jack) . f.kly be used Indepen-
dently (80 db output) a with on amplified 

speaker to blast your message throughout the 
house. Approx 4 •x 3-1/2'"x 1-1/2". 

VIRTUAL REAUTY 
COLOR VIDEO HEADSET 

WITH AUDIO AND 
MOTION SENSOR 

$6S.OO 
Watch late night TV 
without disturbing 
anyone/ This video 
viewing system can 

be connected to 
your vcr and you 
can watch (and 

hear) your program on the headset! Of 
c ourse. it is not like the picture on that 12 
foot big screen at the local sports pub. 

but you can watch in your jammies and 
see who the guests are on your favorite 

late night talk show! 
Play your favorite video games 

arcade style! 
Designed for use with many Super NES 

and Sega Genesis games, the headset 
has both audio and motion sensing 

capabilities. Generally speaking, this is 
Ideal for racing. flight. and tank simulators 

w ith a first person or rear view perspec-
tive. and games with an eye level 

perspective. System features volume 
control. sensitivity control. brightness 
control. tint control. as well as a reset 

button and mode switches to select your 
application. Composite video headset 
system includes headset, tracking tube 
(for motion sensing), AC adapter, Super 
NES cable assembly and Sega Genesis 

cable assembly. A pinout is also Included 
for TV NCR viewing. 

Write In 72 on Reader Service Card. 

THE CASE AGAINST PATENTS. Don Lan­
caster's tested and proven alternatives that 
work in the real world. $28.50, Synergetics 
Press, 3860 West First Street, Box 809, 
Thatcher, AZ 85552. 520-428-4073. syner 
getics@tinaja.com VISA/MC. 

Synthesized 
FM Stereo TransmiHer 

$129.95 
Professional Synthesized FM Stereo 

Transmitter sound without the cost cJ a 
commercial FM exciter? This kit Includes a 

MotOfola mlcropracessOf for easy frequency 
programing -no need for look-up tables Of 

complicated mathematical formulas! Dip 
switches make setting the Transmit frequency 
easy, no need for tuning coils a "tweeklng•. 
There's no frequency drift, your slglafls rock 

solid all the time- just like the commercial 
stations. Excellent oudlo quality, you can 

simply connect to the line output cJ ony CD 
player, tape deck Of mike-mixer and you ae 
on the air. Forelgl buyers will appreciate the 
high power output capability cJ the kit; many 
Calbbeon folks use a single kit to COler the 
whole Island! New ond lmpr01ed, the unit 

runs clean ond hum-free on either 12 VDC a 
120 VAC. Kit comes complete with case set, 
whip antenna, 120 VAC power adapter and 

easy assembly Instructions - you'll be on the 
air In just on evening! 
Case size 5" X 1-1/2" X 5-1/4". 

CB MODIFICATION SECRETS 
$21.95 

More great enhancements from the author of 
the CB Radio Hacker's Guide. 206 pages full 
of how-to information to expand, enhance and 

add to the usefulness of 
current and recent AM and 

SSB equipment. Simple 
instructions and large clear 

pictorials make this an 
ideal book for the average 

hobbyist using readily 
available tools and 

BY KEVIN ROSS equipment. Enhancements 
include things like 

frequency expansion, SSB clarifier adn voice 
lock mods, adding VOX, a VFO, anti-theft 

transmitter disabler, and so much more. Some 
mods are designated for specific radios, and 
others are virtually generic, (to the extent of 
modifiability of individual models,) and are 

applicable to more than 200 radios from most 
popular manufacturers. 

8123 PAGE BLVD • ST. LOUIS, MO 63130 
(314)427-6116 

9222 CHESAPEAKE DR. • SAN OIEGO, CA 92123 
(619)279-6802 

2525 FEDERAL BLVD. • DENVER, CO 80211 
(303)458-5444 

MAIL ORDERS CALL TOLL-FREE 
1-800-669-5810 

FAX ORDERS (314)427-3147 

www.gatewayelex.com 

THE fiNE PAINT : PRICES SUBJECT TO CHANGE WITHOUT 
NOTICE • GATEll.lfW IS NOT RESPONSIBlE fOA PAINTING 

EAAOAS • MASTEACffiD, VISA AND DISCOIIEA ACCEPTED • 
YES, WE'LL TAKE l'<lU'l CHECK- SOAA'>', NO C.O.D.s • 

S 10 MERCHANDISE MININO'.I ON ~IL OAOEAS • SU'PI.Y 
Of SOW: ITEMS IS LIMITED • PRICES DO NOT INCWOE 

SHIPPING • lJ'S GA<Jl.tjD SHIPPING'HANDUNG WITHIN 
THE CONTlNENTAL U.S. (ITEMS AEQUIAING AOOITIONAl 

IWICll..WTS AAE NOTED) ... S4.!i15 fOA THE fiAST ITEM, SO.SO 
fOA EACH ADDITIONAL ITEM. AEST<XKING CHffiGE INW 
BE ASSESSED ON AETU'WED ITEMS. Do not con...,.,. If 

sdebj seal has been broken. 
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Drives unipolar motors from 5Vto 30V. Con­
trols speed, direction and step size. Four 
speed ranges plus single step. Logic output. 
97K004 $39.00 each 

12VDC MINI FAN 

$4.95 each 

220VACFAN 
220/230VAC@ 50/ 
60 Hz, 26/30W, 
0.13/0.14A. Size 
6.75"x5"x2". Ther­
mally protected . 
New. 
97F006 $7.95 

ELECTRET 
CONDENSER 
MIKE 

with built-in amplifier on board. Approx. 1.5" x 
1.5" x 1". with visor clip and cord. 
97 A008 $1.99 each 

RFI/EMI FINGER STOCK 
Two-footlong by0.5" "copper" color alloy with 
adhesive backing. 
97Z006 $1.99 each 

"SPIKE" ANTENNA 
Standard thru-panel type 
Motorola mount. Has solder lug 
for coax cable. Rod is approx. 
Scm long. A new rod of different 
length may easily be fashioned 
for frequency of choice. 
97A005 $5.95 each 

WALL WART ... "'"''J" 
A random selection of wall power supplies 
with assorted voltages and current ratings. 
94E004 10 for $14.95 

50-LB. CARE PACKAGE 
Surplus goodies from Silicon Valley. This is 
not junk, just material we've acquired in quan­
tities too small to catalog - electronic and 
mechanical subassemblies for everything from 
robots to rockets. Assortments may include 
ICs, caps, connectors, bearings, diodes, hard­
ware, circuit boards, cables. Weird and won­
derful stuff. Most folks are happy with the 
assortments we send and we often get re­
orders. Try one. 
92U034 so Lbs. for $49.95 

RELAY BOARD 
For Chaparral satellite TV receiver. This is the 
power supply and relay unit used to aim the 
dish. 
97G001 $4.95 each 

SOLID STATE AC RELAY 
3-32VDC in. 24-280 VAC switchd at 2A. With 
docs. 
978011 $3.95 each 

2-20KHz 
TWEETER 
4 Ohm, 30W max., 
10Wnom. 
93V012 $4.95 

SIDE CUTTER 
For copper wire 
only, 1.2mm, stain­
less steel. 
94Z027 $3.49 

GREEN 
10-SEGMENT 
LED BAR GRAPH 
97L008 99¢ each 

250WATT 
TRANSISTOR 
PAIR 
Complementary pair MJ15024 and MJ15025, 
250 Volt, 16 Amp transistors used for high 
power audio and other linear applications. 
Application notes included. Sold as pair only. 
965001 $9.95/Pr. 

SIX WIRE 
STEPPER 
MOTOR 
400 steps/rev., 
3.3V 5 Ohms. 
NEMA 17 case, 
approx 4cm sq. x 
3cm with mount­
ing ears. 
97M001 

CELLULAR 
COMMUNICATIONS 
LINEAR AMPLIFIER 
Input: 1 dB. Freq. Range: 890 to 940 MHz. 
Gain: 17 dB. Bias: 18 VDC@ 1 rnA. Wilmanco 
model730. 
96V001 $14.95 each 

DIRTY EPROMS! 
For Computer Applications 

2708 (921003) $ .25 
2716 (921004) .45 
2732 (921005) .99 
2764 (921006) 1.09 
27C64 (961004) 1.20 
27128 (921007) 1.29 
27256 (931013) 1.49 
27C256 (931014) 1.69 
27512 (941001) 1.79 
27C512 (921008) 1.99 
27C010 (931016) 2.99 
27C020 (961003) 2.99 
27C1 001 (961001) 2.99 
27C1024 (961002) 2.99 

Erase and Save $$$1 

SCSI CASE 
WITH POWER 
SUPPLY 
For 3.5" or 5.25" half-height drives. 20W power 
supply with fan, dual 50-pin SCSI connectors, 
power and address switches, power and ac­
tivity LEOs on front of case. Uses IEC-type 
power cord. New. 
97C025 

2-ft. 0815-M to 
0815-M. 
97W018 $2.95 

8-BIT 
SECONDARY 
SCSI 
CONTROLLER 
By Future Domain. For CO-ROMs, scanners, 
etc. Not boatable. Docs included. 
97C038 $9.95 each 

VGACARD 
16-bit, 256K, Cirrus Logic GD5401. Tested 
good, no drivers or manual. 
97C039 $9.95 each 
"LPT2" CARDS 
For second printer port. Can be set to LPT1, 
LPT2, or LPT3. 
97C040 $9.95 each 
TV AUDIO DEMODULATOR 
Unused unitfrom cable TV box takes channel 
3, 4 or 5 signal and demodulates the audio. 
Comes with documentation and schematics, 
plus additional schematics to build add-on 
video demodulator board. 
92A028 $14.95 each 

FAX/PHONESWITCHTM 
Unbelievable! Fully automatic! Easy installa­
tion! No switches or buttons to push! .. . Con­
nects a phone and Fax or modem to a single 
phone line . ... Eliminates the need for an ex­
pensive dedicated phone line . .. . Works with 
an answering machine .... Electronically senses 
if the outgoing phone call is being made from 
Fax/Modem/Phone .. .. On incoming calls, tells 
the caller to remain silent if they want to Fax. 
.. . To reach the phone, ittellsthecallertosay 
"telephone" at a tone ... . New in factory carton. 
Warranteed. 
92C009 Closeout Price $29.95 each 

~ ONICS 
2300-D Zanker Road- San Jose, CA 95131-1114 

World Wide Web: ht!P://www.alltronics.com 
(408) 943-9773 - Fax (408) 943-9776 
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Intel 82430VX Pentium PCI chipset, 256K 
pipelined burst SRAM onboard. Four 32-bit 
Master PCI local bus slots, four 16-bit ISA 
slots. 2561<8 pipelined burst SRAM module. 
DIMM DRAM. Four72-pin SIMM sockets sup­
port memory configuration to 128MB. Uses 4/ 
8/16/32MB 72-pin SIMM modules. Four IDE 
drives, one floppy port, two serial ports, one 
parallel port. AWARD BIOS. 
97C030 $79.95 each 

REMOVABLE 
HARD DRIVE 

Syquest S0555 44MB removable SCSI car­
tridge hard drive. (Removed during upgrade) 
97C024 $9.95 each 

SEAGATE ULTRA SCSI 
2.1 GB, 9ms, unused. 
ST32155N 

SUPER IDE 
CONTROLLER 
16-bit. Two floppy 
andtwoiDEhard 
drives. Two se­

$279.95 each 

rial, one parallel and one game port. All ports 
fully configurable. Good used condition, with 
documentation. 
97C009 

KRAFT TWO 
BUTTON 
JOYSTICK 

LONGWAVE ULTRAVIOLET LAMP 
This pocket-sized longwave ultraviolet light 
may be used for detecting invisible inks, min­
erals in rocks, etc. It's the size of a pocket 
pager and even has a belt clip to keep it handy. 
Runs on two "AA" batteries (not included). 
3.25"W X 1.75"H X 1 "0. 
95L007 $7.95 each 
SPY STUFF! 
Send secret messages to your friends! Iden­
tify your own stuff! This pen writes in "invisible 
ink" that becomes visible with our "Magic 
Light" (above). 
96U002 $2.99 each 
SUPER INVISIBLE INK PEN! 
Use our ultraviolet lamp (95L007) to easily 
see the mark you've made on your valuables. 
This pen makes a broader, easier-to-see, 
mark than other UV pens. 
96L005 $4.99 each 

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 

All Sales Final. 
California Residents Add Sales Tax. 

Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication •••• Send $2.00 For Our Latest Catalog! 

$4.00 Foreign. Refundable on First Order. 
01 797 
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aandHsALES COMPANYcel
947 

2176 E. Colorado Blvd., Pasadena, CA 91101 

MfE BUV AND SELLI 
BUY DIRECT FROM THE WHOLESALER ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796·4875 

0 Master Charge 0 Visa 0 American Express 0 Discover 

IE! ftiE BD' PRICES liD SERVICE 
ALL UNITS ARE IN STOCK FOR IMMEDIATE SIIIPMENT 

CABLE CONVER,.ERS 
AND ACCESSORIES 
CALL FOR PRICING ON 

ITEMS NOT LISTED 
11]~ lb®~mLrrnm~ 

CENTURY CT ·3000 
COMMERCIAL-11 
PANASONIC-1 003 
ZENTEK 

QTY QTY QTY 
5 10 20 
$68 $64 $60 
$75 $70 $65 
$59 $55 $50 
$45 $40 $37 

11](])\Y/~ W0~0(])11]~ 
NV-5600 
NV-5700 
NV-5800 

$205 $195 
$195 $185 
$195 $185 

$185 
$175 
$175 

QTY 
50+ 

CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 

NV-5750 $305 $295 $285 CALL 
l]l!][?l]jJI]l[]][]bjOQ[M) Cb®~ll11J!]I]lbj 

REGAL • PANASONIC CALL FOil THIS MONTH'S SPECIALS 

±15 VDC BECKMAN POWER SUPPLY 

BECKMAN, #MPS-60. Input 120 VAG 60 Hz @ 1 amp. 
Dual adjustable outputs 0 to ± 15 VDC @ 0-2 amps. 
Resolution 10 mVand 100 rnA. Accuracy ±20 mVand 
1 OOmA. Has dig~al display for vo~age and current. 
Dim.: 12" wide x 4-1/4" high x 13-1/4" deep. Weight 16 
lbs. New, w~ manual. 

Stock #PS9410 $195.00 

RETRO-REFLECTIVE PRISM /IR FILTER 
Very high quality retro-reflecting 
prism. This prism returns an 
Incoming light beam back 
to the source. Beam diver­
gence Is 1 o· or less. A 
light ray is returned to ~ 
source irrespective of 
reception angle up to 
approx. 30". In addition, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
fmer is bonded to this flat surface. W~ this modHication 
the prism can be used as a retro-reflecting objective 
lens. These un~s are Ideal for use as IR receiving or 
transceiving elements. Two could be used w~h co-axial­
ly mounted emitter/receiver pairs to form an infrared 
transceiver, etc. Also can be used for any retro-reflec­
tlon, range finding applications or experiments. Front 
surface has anti-reflection coating. New, in perfect con­
dition. Dimensions: 2.610" max. O.D. Fi~er is 18mm 
dia. x 2mm thick. Overall depth of prism and fi~er is 
1.412". NOTE: We have production quantities of these 
un~s available. 

Stock #OL9600 $69.50 

3600 RPM DC MOTOR WITH ENCODER 
ELECTRO­
CRAFT 
#M1140 or 
equiv. 30 vo~s 
nom. input 
vo~ge . 
Permanent 
magnet, 
reversible 
servo motor. 
Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 VDC input is 4600 rpm. No load cur­
rent 0.75 amp at 60 oz-in load rpm is 3600, current Is 
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
Rotor inertia 0.0007 oz-in-sec2. Terminal resistance 
0.89 ohm. Optical encoder has 1024 counts per revolu­
tion, two channel quadrature output. Outputs are TIL 
compatible. Dual shafts: front shaft is 3/B" dia x 3/4" 
long. Rear shaft is 1/4 • dia. x 7 /16" long. Dimensions: 
4" dia. x 5-1/2" 1ong (excluding shafts.) 

Stock #DCME9601 $45.00 

HEWLETT PACKARD TEST EQUIPMENT 

#4328A. Milliohmmeter. (No Probes) . . ... $275.00 
#14H Spectrum Analyzer Mainframe. . . .. $500.00 
#8552A. Spectrum Analyzer IF Plug-in, 

Linear or 1 0 dB Div. Log ........... $400.00 
#8555A. Spectrum Analyzer RF Plug-in ... $500.00 
#432B. Power Meter ......... . ........ $150.00 
#204C. Oscillator .... .. ... . . .. ...... $125.00 
#333A. Distortion Analyzer ............ $695.00 
#33306. Automatic Synthesizer ......... $650.00 
#8614B. Signal Generator. 0.8-2.4. GC .... $695.00 
#216A. Pulse Generator . ... . .. . ....... $295.00 
#8445B. Automatic Preselector ......... $495.00 

Wrthout truncated apex or attached Infrared fitter. #8057. Noise Generator ............... $295.00 

Stock #OL9601 $79.50 See our catalog for more models in stock. 
CALL OR WRffE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES-ELECTRONIC, OPTICAL, 

MECHANICAL, AND MUCH MORE/ ALSO, PLEASE VISff OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 

TOLL FREE: 1 ·800·325·9465 

Write In 190 on Reader Service Card. Write In 33 on Reader Service Card. 

ROBOTICS 

MOBILE ARM, 5 axis arm including gripper 
plus mobile base. Control with PC or micro­
controller. Everything you need to build your 
own robot. Includes a MiniSSC2 servo con­
troller with software. $250 complete. Add 
$7.50 S&H USA. IL residents add 6.25%. 
VISA, MasterCard, Tel: 309-382-1816 Fax: 
309-382-1254 Web: www.lynxmotion.com 
Free catalog with more robots. 

ROBOTIC ARM, 5 axis arm, including grip­
per. Control with any seriaL port. Very accu­
rate and repeatable. Comes with everything 
to build your own robot. Includes a MiniSSC2 
servo controller with software. $195 com­
plete. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard, Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots. 

ILA I•&~ 
llllecfrmllcH lauerauulonul 

COMPUTER PARTS 

~MM I 
1Mx9-70 S!MM ................................. $12 
4Mx9·70 S!MM ................................. $29 
1Mx32136-70 72-pin SIMM (4MB~ .... $22/$29 316DX·33 INTEL CPU ....................................... $15 
2Mx32136-70 72-pin SIMM (8MB) ..... $39/$52 486DX·33 INTELCPU ..................................... $18 
4Ml32136-70 72-pin SIMM (16MB) .... $69/$84 486DX2-66 INTEL(SV).CPU ............................ $45 
256Kx4 DIP DRAM .............................. - •. $3.50 486DX4-133AMD/DX4·1001NTEL(5V). S351S7S 
1Mx1 DIP DRAM ........................................ $3.00 PENTIUM 133/166.CPU .................... S145/S239 
1Mx4-80 OIP/ZIP ORAM ............................ $18115 80217·12 CO·PROCESSOR. ............................. $19 
256KX8·60 VIDEO SOJ DRAM .................... $15.00 80387SX/DX CO·PROCESSOR ........................ $32 
256Kx16-70 VIDEO ZJP .. (2CASI2WE) ....... $18120 68882RC33 FPU ............................................... $35 
256Kx16-70 VIDEO SOJ .. (2CAS) ................ $6 /fl/SC -
Wt carry a complete fine of memo!)' for AST 1 
Apple, Compaq, DEC, IBM, HP, Notebooks 
and Printers. Call for current prices.................. PACKARD BELL UPGRADES. CPU, CACHE, 

VIDEO, PENTIUM MOTHERBOARD '"CALL"' 
MOTHERBOARD BIOS UPGRADES ............ CALL 
486 CPU ~to 3V ADAPTER SOCKETS ... $34 
EPROM PROGRAMMERS ..................... $129/139 
16550 40·PIN UART ...................................... $10.50 
EPROMS & FLASH: 

27C512·150ns ................................... $3.95 
27C010·150ns ................................... $4.90 
28F020·150ns ................................. $14.50 

,CACHES~ 
64Kx1·15ns 22-DIP .......... ................... ............ $6.95 
8Kx8·15120ns 28.[)1P ............................... $3.50/3.00 
32Kx8·15120/25ns 28·DIP ............ .... $2.50/2.2513.00 
64Kx8·15ns 32·DIP .......................................... $6.00 
128Kx8·15120ns 32·DIP Narrow ............... $19/18 
128Kx8-15/20/25ns 32·DIP Wide ........ $19/18.50/18 

0 OTHER PARTS AVAILABLE, CALL FOR QUOTE O VOLUME DISCOUNTS OFFERED 
o PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS:COD (CASH), VISA/MC 

MINIMUM ORDER $20 SHIPPING & HANDLING: $6 MIN. 
ORDER (800) 586-4199 

LA PAZ ELECTRONICS INT'L 
P.O. BOX :z&109S, San Diego CA 9%19& 

TEL (&19) S8&-7&10 FAX (&19) S8&-148:Z 
e-mail lapazusa@pobox.c:om 

Write In 118 on Reader Service Card. 

Broken Systems Development 

Affordable Internet Hosting 

Leverage Our Knowledge To Do 
Commerce On The Internet. 

We Provide: 

Site Hosting 
CGI Access 
RDBMS Access 
Commerce Server Access 
FfPDropBox 

And More 

Site Design 
CGI Prg. Services 
RDBMS Prg. Svcs. 
Email Services 
Mailing List Svcs. 

Pricing Starts As Low As $25.00 Per Month 
Start Your Service Today. Sign Up Online! 

http://www.broken.net 

info@broken.net (619) 226 6016 

4444 W. Pt. Lorna Blvd Suite 60 • San Diego • CA • 92107 
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Explore leading edge te~hnology with this stand alone 
speech recognition kit. The circuit recognizes 40 words (I 
second length). You easily train the circuit to recognize 
words you say. Train the circuit in any language; English, 
Spanish, Swahili, Chinese. etc. The circuil is easily interfaced 
to lhe outside world to control appliances. robots, equipment 
and machinery using voice commands 
Speech Recognition Kit r---------1 
Unassembled s 100.00 Images U:lmpal'l( 

.......,--;;--;-;----:,..-~ PO B())( 140742 
Sl<llen Island NY X)314 

.http-J'wWWJn:laReSCOJ:otn (71~ bQS-8305 

Use your PC compatible desktop or laptop 
computer 10 debug serial communications 
problems with Serial, our test tool for serial 
communications. 
Serial works with the standard data rates and 
asynchro~ous serial formats commonly found 
in modem office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis. 
• Easy to Use • Custom font editor for 
• Menu and Windows EGANGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Aulobaud Detect • Block transmit ability 
• Time Stamping • CRCILRC generation 
Serial, with manual ..................................... $99.95 
Cable for full duplex monitoring ................ $49.95 

For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

TV 85 PJ &TV 86 
CABLE CONVERTERS 

VOLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1-800-473-o506 

FAX 1-800-488-0525 

FOSS 
WAREHOUSE 

DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 

PIC 16C54 
PIC 16C56 
PIC 16C57 
PIC 6C58 

GAL 16VBLP 
GAL20VBLP 
GAL22V10LP 

2732 
27C64 

1MEGX32 SIMM 
2MEGX32 SIMM 
4MEGX32 SIMM 

27C512 IHHW;UI!U;;i U;IHHf}iU;f'j 
27C256 8748 80C31 
27C128 8749 8255 
27C010 8751 8254 

6116 27c020 8253 
6264 87C51 8284 
62256 27C040 8752 8275 
628128 27C080 8259 
AND MUCH MORE .. . 

3.6 VDC .... 900 MA ..... 2.25 
12 VDC .... 100 MA ..... 1.10 
12 VDC .... 500 MA ..... 1.75 
12 VDC ... ,800 MA .. . .. 2.10 
14 VAC .... 500 MA . . . . . 1.75 
16 VAC .... 1.25 A .. . .. 2.95 
Min I 000/type · · Call for other types 

SlJitJ•J .. lJS 'l'JlA))IUlS 
PO Box 276, 

Alburg , Vt. 05440 
Tel: 514-739-9328 
Fax: 514-345- 830 3 

2 Line Simulator .... . ... . $1 85.00 
7 Line Simulato~ ......... $399.00 
Caller ID Simulator ...... $395.00 
20HZ Ringing Module .... $49.95 
9-1-1 Training System ... . $370.00 

* * * And Much More * * * 

Check out our Web Site for detailed 
info about our unique line of test 
equipment. The CID-max Caller ID 
Simulator is a stand alone test unit 
that generates 10 different Caller ID 
messages per the Bellcore Specs! 

Call john Today! 
http://www.infinet.com/-jectech 

Starter I'IK~ (ADII-SP) b... ADAPT-II module, 68HC81 I l:lm;iro­
control.ler (2K EEPROM OCKhip), PC serial cab&e ror dottnbldinc rode, 
Motorola Procrammint Reference Guide, lJRr Manual, freely distrib­
utable 6KHC11 software,&: ADAPT-II demo proerar~~. US S74.95 + S5 
S&:H (di!itount •vaila .. for qly 5 or more) 

NEW MODULES 
• ADAPT-IIC75: Module £0<.,. W>th 68HCII ol X68C75 (o:lds BK H.P­
ROM + dualiiOpons): same si.u/pmott. asADAPT-II ... from US $48, 
depcnd1ng on configurahon 
• ADAPT-IIC75DX: Same as above. but mcludes 32K SRAM on a slightly 
larger board (2.s·· x 2.1 .. ). Usc With a68HC711E9tocct 12K EPROM. 8K 
EI:PHOM. and 32K RAM. all on one compact boatdi .. Jrom US $87. 
• Ooot of6 header styles for the ultu:natc in flex.ibiluy t 

Use any PLCC witb your solderless breadboard! 
Socket adapten for most PLCC sizes, from 57.50 

Solderless breadboard adopters abo available for DB9 & 
0825 conoecton, and !DC (ribbon cable) connectors. 

CAll ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMMJSIP 
650 EETOOLS ALLMAX + 359 MOD·MCHMUPA/Il 
409 EETOOLS MEGAMAX 279 MOD·MCT·EMUP!R 
509 EETOOLS MEGAMAX4 49 EPROM 1 G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM 1 G TO 1 MEG 
409 XELTEK SUPERPRO II P 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER II 69 EPROM 1 G TO 8MEG 
479 MOD-MCT-EMUPA 129 EPROM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM BG TO 8MEG 

PaP WET 
Easy Hobby 

Quality PCS"s 
1. Loserl'rlnt 
l.lron-On 
3. Soak.Qif wl Wot.r 
4. Etch 

T ronsfers loser Printer 
Of Copier Toner as 

to Std Ood Bds 

electro 

e:;.....-"" 
We'll Buy your 

excess Inventory 
IC's, Transistors, Diodes, 

capacitors, trimpots, etc. etc. 
•Purchase outright 
•Consignment 
•Partnering agreements 
Send your excess list 

for a quick offer/ 
Contact Bob Harris 

Phone (214) 343-2170, FAX 1854 
email- bcdelect@onramp.net 

web- http://www.bcdelectro.com 

Convert RS-232 to RS-485 
or TTL/CMOS for Only $49.00 

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 

n.l~. s-'n·n• 
(513 ) 874-4796 

4311 TYLERSVILLE RO • HAMILTON OHIO 45011 
FAX 15131 874 1236 

Peltier Junction 
·~""~~ 

1 3/16 "x 1 3/16" 
cooling araa 

Quantity Pricing 
Available 

WnH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

~ • '< ' ; ?:t;~ t' 
'. t 

' 

TOUCH-SENSITIVE 
TRACKPAD SUBASSEMBLY 

Originally designed for Apple 
PowerBook 500 series 

ONLY 
$10EACH 

Returns subject to a .15" restocking fee. Prices are 
subject to change without notice. 

WE ACCEF'r VISA, MASTERCARD, AMEX, DISCOVER 
Shreve Systems 
318-424-9777 

Ask for Jake http:/ /www.shrevesystems.com 

r----M~~--.. --~ .. ~· --·-M~-~-:--· -·~· ~~'' _,, .. -;~~· -:~- ~~··'~·~"'··~~~·-:. ~-----··-~·· .. --~~ 
Get up to speed fast! Fast Solutions with 

Quick PIC Quick PIC 
PIC 14000 AID Programmable 

MicroController Data and Level 
Quick Intra & Handbook Translators 

Manuals, Routines with buffering, character 
Prototyping Boards translation, auto-timing, 

Programmer and multiplexing 
Sample Applications , Parallel<->S erial 

Ready·fo·IUe '\i <->RS232<->242<->485 
Sojtwlll'e & Hardwtll'e :,, <->KeJboard<->ADB 

Easy-to-use, easy prices. , <->AID<->DIA 
For more info, contact us at <->CMOS<->TTL 
http://www .QPIC.com <->OpttJCoupler~ 
email: info@qpic.com <->Relay' 

(603) 643-8243 cost effective and easy-to-use 



up to 

-Quick PIC 
PIC 12114116117Cxx 
MicroControllers 

Quick Intro & Handbook 
Manuals, Kits, Boards, 

Ready-to-use 
Software & Hardware 

Data Acquilition, 
Sensors, Transducers 

LCD, RS232 Interfacing 
Easy-to-use, easy priees. 

For more info, contact us at 
http://www.QPIC.com 
email: info @qpic.com 

(603} 643-8243 

FREE 
SAMPLE COPY! 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classified& - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, SO's & 60's Radios -
Early TV- Auction Reports & more ••• 

1-Year: $38.95 ($55.95 by 1st Class) 
6-Month Trial • $19.95. Foreign ·Write. 

~ A.R.C.,P.O.Box802-G19 ~ 
~ Carlisle,MA01741 ~ 
Call: 508·371..0512- Fax: 508-371-7129 

Web: www.antiqueradio.com 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output =-"='....,.~:.c:=::!:. 

Advanced - $395 
Accepts netlists 
Design rule checking 

Board Capture - $395 
Full feature schematic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

~ 
7840 ANGR RIDGE ROAD 

ATHENS, OHIO 45701 
(614) 592·1810 

VISa & MastetCaJd Accepted 

Quick PIC 
MicroBoards 

Prefab, PIC-based, tiny, 
low power, industrial, 

building block solutions to 
Dala Acquisition, 

Sen110r1, lntetfacing, 
DtliiJ Logging 

ProceD Control 
Time/RIIU M«Uu.tement 
Conned to eaeh other 
and the outside with 

high speed RSlll/485 
cost effective and easy-to use 
Many applications can be put 

in less that 20 minutes. 

EQUIPMENT FOR SALE 
ELECTRONIC TEST 

Tektronix .................................... EXT 330 
Hewlett-Packard ..•................•..• EXT 331 
Other Manufacturers .•.....•...•... EXT 332 

MEASURE & INSPECT ....... EXT 333 
VIDEO PRODUCTS ................ EXT 370 
SCIENTIFIC & LAB ............... EXT 335 
LASERS ..................................... EXT 340 
POWER SUPPLIES .............. EXT 334 
COBWEB CORNER ............... EXT 380 

MFG 
COMPLETE INDEX ............... EXT 300 

To obtain information via FAX: A) Have your fax 
number ready. B) Dial 1-800-547-4636. C) 
Request above Extension Numbers. 

DEXIS CORPORATION 
(612) 944-7670 FAX (612) 942-9712 

97.49 HAMILTON ROAD 
EDEN PRARIE, MN 55344 

Stereo miaoscopes new from $250.00 
Down load 'Photomicrography a primmer" 

and view the catalogue 
at www.seabirdl.com 

.£6ira Technical (415l 367-8320 
3580 Haven Ave. Redwood City 
calif. 94063 Fax (415)365-5845 

ISON 
·THE WEB! 

That's right. You can now access all of 
Scott's great columns online at the Nuts & Volts Web site. 
Each column Is available as a separate .PDF file and requires 
an Adobe Acrobat reader to view. A direct link to Adobe Is also 
provided so you can download the reader If you need it. 

These columns are provided to all absolutely free - for 
now. Soon, some of them will be moved to a special sub­
scribers only section, and will remain free and available to 
current subscribers only. 

The flies are In 8-1/2 x 11 format, so they will print out and 
fit nicely Into your reference binder. 

ht:t:p:/ f"'tN"'tN"'tN .nut:svol~s.com 

Panasomc Color Cameras 
from $345 • Board Cams 

DETECTION !rom S12s • a uad sptrtters 

DYNAMICS OEM & B~~~:tlf;scounts 
4700 Loyola Lane, Suite 119 Austin, Texas78723 

(5 12) 345-8401 • FAX 926·0940 
CCTV CATALOG $5.00 • REFUND W/PURCHASE 

CUT COSTS! 
MEXICO 
MANUFACTURING FACILITIES 

• PCBs (Mfg./Design/Prototype) 
• SHEET METAL 

(Cabinets/Brackets) 
• SILK SCREEN PRINTING 
• INJECTION MOLDING 
• MOLD MANUFACTURE 
• ALUMINUM EXTRUSION 
ENHANCE YOUR PRODUCT WITH 

CUSTOM CASE/PRINTING. 
Very competitive pricing. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (713) 397-8101 , Fax: (713) 397-6220. 

Mexico Plant: Marketing Tech. 
Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996. 

CONTROL • MEASURE • INPUT 
MODEL 40-$109 
• RS.232 Interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• PWM output 
• Three stepper ports 

MODEL 100-$279 
• 12-bit 100KHz tyD • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (608) 843-8599 • FAX: (608) 643-6754 

CELLULAR PHONE 
SURPLUS 
SALE 

as low as 

Thousands of phones. both digital and ana­
log. All major brand names. All current 
models. Like: Motorola, Nokia, Erickson. 
and many more for below wholesale cost. 
Accessories. Unbelievably low prices. 
Quantity discount 

PAN OCEAN CELLULAR WHOLESALE 
1-800-328-7120 
954-731-7120 

FAX 954-730-3326 

EPROMS L~ soc 
27C040 27C1024 87C51 
27C400 2BF010 8751 
27C4096 28F020 8755 
574000 28F040 68705 
57 4200 87 49H 2564 
27C402 8748H 2516 

~~gg~~ :m I@;I•B#i•l;i 
27C512·90 27C010 8744 8255 

~if,ii[i;i·'M' IMI§U•l;tM ~6~~1 
6264 1X1 SOJ·DIP ZIP 8219 
62256 1X4 SOJ·DIP ZIP 8202 
6116 4X1 SOJ ZIP 8253 
2016 256X4 SOJ·DIP ZIP 8284 

Many more parts in stock. Call us br all those hard-to-lind ICs 
and this month's special. Also memory br all PCs & laser printers. 

TEL: (818) 774·9444 • FAX: (818) 774·0822 

WE BUY EXCESS INVENTORY 

The PH200A is the 
smallest pinhole 
camera in the induslty. 
•High Sensivity ·needs 
only .2 lux •High resolution • more than 
400 lines • Ultra miniature - measures only 
30mm x 30 mm x 14 mm •Camera comes 
complete with connectors and power 
supply • Includes 5.5mm wide angle 
pinhole lens •Can be easily mounted 
behind a 1l16 hole for any custom or covert 
applications. ONLY. .. $105 00 

Surveillance Catalog $5 00 

Prototyping, assembly, 
repairing, PLD designing, 

micro programming, 
retrofitting obsolete 

systems and components, 
CAD services, data capture, 

test fixture design 
and construction. 

TURNEJt ELECTRONICS 

(714) 489-9800 

~()t£h t=ilter-§ 
Pre-owned software 

Assembled 
I to 2 $30each 
3 to 9 S 25 each 3 to 9 S 15 eoch 
10 to 49 S 16 each 10 to 20 S 9 each 
50 or more S 14 each 21 or more S 7 each 

Video Media 
P.O. Box 93/6025 

~ 

• 



ilA?i-lii: 
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Infrared Transceiver for Remote 
RS-232 Communication with 16 
NCO IR Cont rollable Devices. 
Send/Receive at 1200 Ba ud. 
Requires 12 volt s DC. 

I ROBOTICS cont. 

ROBOTS WANTED: Dead or alive, whole or 
parts. HeathKit (HERO JR, HERO 1, HERO 
2000, or Arm Trainer), Androbots (Topo, Bob, 
Fred, and Androman), RB5X, Gemini, 
Omnibots, Rhino, Smart Rabbit, Robie Sr., 
MAXX STEELE, etc. Also looking for robot 
options, books, and literature. Will pay cash. 
Please E-Mail: rdoerr@bizserve.com Call 
810-777-1313 or write to: Robert Doerr, 
26308 Cubberness, St. Clair Shores, Ml 
48081. 

MICROMOUSE ROBOT, can be used for line 
tracking, mazes, etc. Everything you need to 
build your own robot. Includes a Counterfeit 
Basic Stamp with example code. $95 com­
plete. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard, Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots. 

lATA Kit $24 Asm $39 

Serial Booster. Gives your HS--;..>: ~.,..• 

Port the Power It Needs to 
16 NCO Devices. Also ~\cr:e~>tS I 

D.C. RS-232 Gener'Cited by 
vices Sending Data to 

Kit $12 Asm $24 

Combine up to 16 Devices in ANY Com­
bination to a single RS-232 Serial Port. 

Includes Software in QBasic for PCs. 
Mac/Amiga Drivers Available soon. 

Include $5 Sh1pp1ng V1sa/MC Accepted 
Orders and Inquiries: Contact Ryan Sheldon 

(404) 244-2432 FAX: (417) 648-8302 
l1t t ; /member , dol corn, r>CdC'ilt/rnclex htrnl 

NCO, Box 384, Osceola, MO 64776 

Write In 112 on Reader Service Card. 

HEXAPOD ROBOT, walks forward, reverse 
turns left and right. Comes with everything to 
build your own robot. Includes a counterfeit 
Basic Stamp with example code. $150 com­
plete. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard. Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots 

PLANS/KITS/SCHEMATICS 

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

200+ ELECTRONIC PLANS & KITS. Build 
for pleasure or resale. Make 100% profits 
reselling printed plans. LSASE for list & deal­
er info. MATCO-A3, POB 509, ROSEVILLE, 
Ml48066-0509. 

HOBBY CATALOG: Broadcast, ham, CB 
transmitters, amplifiers, antennas. TV add­
ons, descramblers, bugging devices, science 
projects, start your own radio station books 
and more. PAN-COM International, Box 130-
V, Paradise, CA 95967. www.panaxis.com 

HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

LONGWAVE KITS AND PRODUCTS. 
Including 1750 meter license-free equipment. 
Catalog $1 . CURRY COMMUNICATIONS, 
BOX 1884, Burbank, CA 91507-1884. WEB: 
http://www.fix.net/-jparker/currycom.htrn 

UNUMITED UNDERGROUND ELECTRON­
ICS plans/kits, schematics, parts, assem­
blies, EMP, lasers, plasma, rail guns, elec­
tronic weapons, alternative energy, etc. High 
energy plasma generator kit $45, plans $5. 
Ultrahigh energy plasma generator kit $75, 
plans $7. High power EMP generator kit $140 
+ $15 SIH, plans $10. 12" arc generator kit 
$40 + $4 SIH, plans $3. Tesla earthquake 
machine, plans $8. Feasible atomic bombs, 
plans $10. For orders or catalog send SASE 
to: 1839-D West Vistaway #515, Vista, CA 
92083. Http://www2.incom.net/ninteachl 619-
903-3991NM. E-Mail: ninteach@incom.net 

QUALITY KITS. Electronic project kits for 
assembly. Please call for free catalog 1-888-
GO+KITS, or check out www.qkits.com 

GENERATOR FOR COLLOIDAL SILVER. 
Build your own generator and save. Generate 
your own otherwise expensive electrolytic: 
your own colloidals. Check or MO. Kit $49, 
assembled $59. Information only LSASE. 
P&A, Box 565, Adair, OK 74330-0565. 

BUILD A radar jammer out of your old radar 
detector. No electronic knowledge needed. 
Call 24 hr. for easy step-by-step plans. 
"GUARANTEED." New from "Image Master 
Publishing" 1-800-295-0953. Only $9.95, 
$2.50S&H. 

SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IR 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NY 13470. E­
Mail: lnvent@klink.net 

CONVERTERS • CONVEmRS • CONVERTERS CONVERTERS • CONVEmRS • CONVEmRS 
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JERROLD DRX·3·1 05 
61 Cllanlll, Fine TUning 
Factory Rtfurblslled 
Single: $45.00 
5+: $39.00 
10+: $35.00 

JERROLD STARCOM 
DQN-7 - CALL SS 

July 1997/ Nuts & Volts Magazine 

PANASONIC 550MHz 
Single 

5+ 
10+ 
20+ 

$69.00 
$65 
$62 
$59 

Call Re: Models 145 & 175 
UNIVERSAL REMOTES! 

REPLACEMENT REMOTES! 
$5.00 & up 

Remote, Batteries & coax cable Always Included 
WE STOCK EQUIPMENT COMPATIBLE WITH EVERY MANUFACTURER IN THE CABLE INDUSTRY. 

Write In 151 on Reader Service Card. 

REGAL CR·83 
83 Channel• Parental LOck-out 

More! Factory Refurblsbed 
Single: $55.00 

5+: $49.00 
10+: $45.00 
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~G~-­
Your Old Copy Cat 

ATOitv.,. 
toa 7-~a,y 

....,. ........ ...-zs E:Ji 
EE3an.d 
S~ar-:L"ac!! 

ABOUT US 
Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the "stand alone" programmer 
(i.e. "black box", "copy cat", "kopy cat", etc •• ) WE ARE PARTICIPANTS IN THE BBB's CARE PROGRAM AND DO NOT OPERATE OUT 
OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. 30062. Purchaser 
of any product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. All products are sold solely for 
EDUCATIONAL PURPOSES ONLY. VISIT us ON THE WEB http: I /www. cell tee. com NO GEORGIA SALES .. 

CALL US TODAY AT 770.973.8474ore-mail ctg@mindspring.com 
/ 

Write In 82 on Reader Service Card. Nuts & Volts Magazine/ July 1997 81 



All DRAMS ore clean SOCket pulls and hove full leads. 
4164-15 .... .. ......... $0.18 Ea. 41256-15 .. .. .......... .. $1.00 Ea. 
4164-12 ............... $0.25 Ea. 41256-12 ................ $1.25 Ea. 

41256-10 ................ $1.35 Ea. 

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.s· noppy dsk drive mfr. by Alps for IBM 
Thirj(pads 755 Series computers. ThiS drive reploces the 1.44 
Meg drive by tronsterring it into the original mounting brocket 
(5 min.) and it wiU be auto-detected when the computer is 
started. Supports 7XJ</l .44Meg/2.88Meg standards. 
TP75S/2.88 (IBM P/N 1619718) ........................... $49.95 Ea. 

MICROSOFT VISUAL FOXPRO PROGRAM 
STANDARD EDITION ON CD-ROM 

New Microsoft VISUOI FoxPro dotobose progrom Version 3.0. Ful. not 
upgode version for Wnoows 3.1 (16 bit. but runs on WtrfiS also). A 
fuM relallonol dotobose development system. No manuols lnekJded. 
au documentation online. 
Microsoft Vosual FoxPro V3.0 .... ........................ $29.95 Ea. 

Input: 117 voc fiJ/f:IJ Hz. Outputs Available. 

Quantity 
Pricing 

Available 

9Vdc 200Ma ....................... Sl.fiJ Ea . 
9VOC 300Ma ....................... $2.fiJ Ea. 
9Vdc 450Ma ................ ....... S3.fiJ Ea . 
9Vac 500Ma ....................... $2.95 Ea. 
9.5Vac 750Ma .......... .......... $3.50 Ea . 
12Vdc 100Ma ..................... $1.25 Ea . 
12Vdc 200Ma .... .......... ....... Sl .fiJ Ea . 
12Vdc fiJOMa ............ ......... $2.95 Ea. 
12Vdc f:IJOMa ..................... $3.95 Ea. 
12Vdc 800Ma ..................... $6.95 Ea. 
12Vac 830Ma ..................... $4.95 Ea. 
14Vdc fiJOMa ..................... $3.50 Ea. 
14Vdc 700Ma .. .. .... ............. $5.95 Ea. 
16Vdc 1.2Amp ................... $6.95 Ea. 

NEW ADAPTEC AHA-1540CF ISA SCSI 
CONTROUER CARD 

WITH EZ-SCSI V 2.0 SOFTWARE 
Adoptee 1540CF SCSI-21SA card with external high density 
SCSI-2 part (up to 7 deviCes). On bOard BIOS set-{Jp and 
diagnostics. jumper1ess configuration. Kit comes with card. 
cable for two devices. manual. and software. Originally 
packages for NCR Corp. Note: No floppy support on this 
model. Adoptee 1540CF KIT.. ............................. $99.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Width: 4.2 ln. Scan Length: 11 ln. 
Interface: 16 Bit high speed (ISA) card. 64KSRAM. System 
Requirements: 286/386/486 PC Compatible 

(16MHz). 
Avaiable 16-Bit Interface slot. 
Windows 3.1. 4 Meg RAM , 
10 Meg of Available HD 

space <Mi't). 

New retail box Intel math co-processor comes complete 
with used guide. utHity and diagnostic software. Great 
plica on a hard-to-find port for 286 laptops. (Chip pockoge 

DeSigned for the PC-XT/PC-AT & compatibles. this iS a 
basic low cost VGA video card. 256K DRAM with chips & 
technOlogy 82C4S 1. Full backward compatibility with 
EGA. CGA. MDA. and Hercules modes. Cord type: iSA 
16-bit. Maciel# VGA 300 (VGA Card) .... .......... $19.95 Ea. 

44pinPLCC.) t------------------4 
Nll0287XLT .... ...................... ............ ...................... ..... $ 19.95 Ea. 

NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix FasMath coprocessors for 80386DX16-33 systems. 
This FPU unit is used in place of Intel's 80387DX16-33 port. 
Originally priced at $100.00. a steal $10.95. Case: 68 pin grid 
array. 

Cyrix CX-83087-33-GP ............................................. $10.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI Quantum P/N 
ProDrive 80S. 30-day guarantee. 3-1/2". l/3 Height (1-5/8"). 
Interface: SCSI/2. fiJ pin. 

Quantum 80S SCSI ................................................... $34.95 Ea. 

NEW SQUARE EQUIPMENT FANS 
115 Vac 3.1" or 4.7" .... .. ......... .. .. $7.95 Ea. a 
12 Vdc 3. 1" or 4.7" ................... $6.00 Ea. · · 

0 . 

12 Vdc 2-3/8> .......... ............. .. $4.95 Ea. . 
12 Vdc 2-5/8 .. ........... .............. $6.00 Ea. " 

NEW PANASONIC 360K 
5-1/4" FLOPPY DRIVE 

5-l/4" half height Panosonlc M# JU-455. Black face 
plates only. 

P/N: JU-455 .......................................... ................. .. $9.95 Ea. 

512K PCMCIA SRAM CARD 

PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 

Pulled and tested 1 Meg x 9 70ns/80ns SIMM memory 
module. Great for upgrading older machines for 
Windows 95. (Mixed Manufacture & Third party types.) 
30-Day Guarantee. 
1 MEGX9-70 30P SIMM (3 chlp) ................ .... .... .. $10.95 Ea. 
1 MEGX9-70 30P SIMM (9 chip) .......................... $10.95 Ea. 
1 MEGX9-70 30P SIMM (3 chip) ...... ....... ............ ... $9.95 Ea. 
1 MEGX9-80 30P SIMM (9 chip) ... .... ......... ............ $9.95 Ea. 
1 MEGXS-80 30P SIMM (8 chip) ...... .......... ...... .. .... $7.95 Ea. 
1 MEGX8-10 30P SIMM (8 chip) .... .................. .. .... $6.95 Ea. 

FLOPPY DISK DRIVE 
New Standard 1.44 Meg 3.5· noppy disk drive. 
Manufactured by Teac. Model #FD-235HG. Face plate 
color: Beige. 34 pin interface connector with 4 pin 

FD-235HG Teac l.44M .. ...... .. ........ .. ...... $32.95 Ea. 

NEW EXTERNAL 3-1/2" 720K 
FLOPPY DISK DRIVE 

Made by Tandy for 
Tandy lOOOEX Computer. 
Unit enclosed with cable 
for hook-up. 
Drive inside is a T eac Corp. 
Madel #FD-35 FN-10-U. 
Color: White 

Tandy Madel #25-1061 .......... ............ ................. $24.95 Ea. 

NEW PCMCIA 10 MEG 
FLASH MEMORY CARD 

Mouse or Other pointing New 5121< PCMCIA SRAM cord mode by Fujitsu. Will work in 

Made by Sundisk. (Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA AlA Spec. interface & 
software drivers. (''Software drives not included'") 
(Note: 10 meg is uncompressed capacity) Platform 
compatibility: HP 100LX/200LX IBM TP 350. 365. 500. 750. 
755. and others. contact SundiSk for your specific 
model. Cards are Plug-Ploy Windows 95 compotible . 
Sundisk 408-562-0595 or www .sandisk.com 

NEW INTEL A80487SX device. most laptop. PDA. or handheld computers with PCMCIA 

PGA MATH CO-PROCESSOR 
Software Included: Picture Publisher LE 3.1. Omoglng socket and socket management software. HPl00/200. 
Software). Perceive Personal2.1. (OCR Softwae) OmniGo. Zourus. Etc. 

New retail bOx Intel math co-processor comes complete with 
used guide. utilily and diagnostic sottwae. Great priCe and 
easy installation on upgrodoble systems. (Chip package 169 

.. 
...;.;;;,;;,;;;.;;.;;;;;.;.;PI;;;;us;;;. ... ;;;. ... ;;,; ... ;;.; ... ;;.; .. ·;,;;· .. ;,;;· .. ;;;. .... ;;.; ... ;;.; ... ;;.; ... ;,;; ... ;;;. .... ;;;. ... ;;.; ... ;,;; ... ;,;; ... ;,;; ... ;.;..S3;;.;9.;.;.9.;;.5 ;;;Eo~ Reqwes one~ coin battery (BR2325/CR2325). 

Note: Battery not included. 

pin PGA.) AB0487SX .. ............................ .............. $24.95 Ea. 
NEW TANDY SUPER VGA 1 MEG DRAM 

(16-Bit ISA Bus Type) 
ThiS bOard is your basiC super VGA video board with 1 meg of 

USED 1.44 MEG FLOPPY DISK DRIVE DRAM type memory. OSA sus TYPE.> Core Logie Chip: 
W()';OC31-zs.oo.D2. Resolution/Color: Mlx480/256C. 

Pulled from working equipment 1.44 Meg. 3.5" in 800xli1J/256C. 1024x768/256C. 1024x1024/16C. Note: Software 
5-1/4" mounting bracket. 30 day guarantee. 5-1/4" ha~ drivers included with boord. Windows 3.1. VESA. Autocad. etc. 
height off-white cOlor face plate. Interface: 34 pin & 4 pin Tandy '.NGA 25-4055 ............................ .. .................... $29.95 Eo 

t-pa_w_e_r._san_v M-P-·F_17_w_-7_0_0 _ .. . _ .... _ ... _ .... _ ... _ .... _ ... _ ... _ .... _.s_19_·95_E_a-t. NEW 300W BABY SWITCHING POWER SUPPLY 
UL & CSA RATED 110-220VAC NEW COLORADO JUMBO 120 

INTERNAL TAPE BACKUP DRIVE 
New Colorado Jumbo 120 tape backup system has up 
to 120MB capacity USing data compression. Installs in 
minutes connecting to most existing floppy controllers. 
Includes powerful. easy-to-use COlorado backup for 
DOS software program. Fits into 5-1/4" or 3-1/2" half 
height drive bays. QIC-40 compatible. Kit includes: 
drive. cable. mounting screws. and all documentation. 
Note: Tape not included. 
Jumbo 120 Tape Bacl<up .............. .... ...... .... ........ $49.95 Ea. 

Input voltage: 110-2201/AC 50Hz/60Hz UL & CSA. Output 
vonoge: +12VDC@ 12omp/-12VDC @0.5omp: +5VDC @ 
30 amp/-5VDC@ 0.5 omp. 
Model# Hipro HP-300PPFS ..................................... $39.95 ea. 

NEW MITSUBISHI 1.2 MEG 
5-1/4" FLOPPY DRIVE 

5-1/4" Half Height Mitsumi. Model #MFfiJ4C-318MD. 
Tan face plate only. 
Mitsubishll.2M FDrive ...... .. ................................. $24.95 Ea. 

Fujitsu (512K SRAM PCMCIA) ............ .. .. ............. $29.95 Ea. 

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

New 28.8/V.34 PCMCIA modem/FAX. cellulor ready (MNPlD-EC 
& TX-Cil ProtocoO with Flash upgodeobiity to 33.6. Windows 95 
Plug n· Play. Hot swop capabilities. BitwourFox sottwore 
InClUded. 
Note: Separate purchase of connectng cable from Simple 

Technology needed for celulor operation. 
28.B COmmunicator (Simple Tech.) .... .. .......... $129.95 Ea. 

USED PULLED WORKI 
HARD DRIVES 80MEG/1"n••,..,.. 

Pulled from WOI1dng equipment and guaranteed for 30 
days. IDE & SCSI hard drtves. 
8G\1eg 3.5" Conner IDEM# CP30084E ........................ .. S34.95 Ea. 
120Meg 3.5· Conner IDE Ml CP30104E ........................ S42.95 Eo. 
270Meg 3.5" Quantum SCSI Ml Pro 27CS .. ............ ....... $69.95 Ea. 

SDP5-10 SUNDISK ........ .. .......... .. ..................... $199.95 Ea. 

NEW INTEL PENTIUM 60/66 CPU 
HEATSINK 12VDC FAN COMBO 

New Pentium tfJ/tiJ heotsi'lk 12VOC fan combo for cooling the 
older. hott9f. CPUs. Low profletype with seven inch wires. Con be 
used on other CP\Js if you hove the physical spoce .. 
J1entium 60/66 CPU Cooler ....................... ............ $4.95 Ea. 

NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5" 

The Teoc corroo ~ o 3.5· flOppy drive and QJC tope backup unn 
buill into 5.25" hoW height frame. Great for systems with irrited 
drive boys. Tope backup unn utilizes the PC's existing noppy 
controller. Copoclly: 600MB compressed/341MB uncompressed. 
Tope Format: QIC~lD-MC. Dolo Trans. Rote: 0.5 & lMbps. Tope 
Media: 3M MC30COXL (<0> fl.). SofiWore Incl.: Arcodo Backup for 
Wlfldows 95. WfldoWS 3. 1 & DOS (1 .44 Meg floppy). (Note: Bock­
up tope or cableS not included with drive.) 
FF-3101/700 Combo .......................... ...... .. ......... $69.99 Ea. 

Write In 157 on Reader Service Card. 

.. · E.H. Yost & Co. -YOUR SOURCE FOR 

* BATTERIES! * 
-tr AMATEUR I COMMERCIAL I AVIATION RADIO -tr 

-tr LAPTOP COMPUTERS -tr VIDEO CAMCORDERS -tr * CELLULAR & CORDLESS TELEPHONES* 
-l.r SEALED LEAD ACID -l.r PHOTOGRAPHY* 

-.J:r MEDICAL EQUIPMENT-tr TESTING EQUIPMENT"':t 
r;;·::·:r::E:z:·:·::liCill]U[W.Ritl·t·o.oAYJ'ii"R]I'Uf[FR.lE]~·Iri[O·:cr·::::;~:T~T:·::I0l 

Phone l6081 831-3443/ Fax l6081 831-1082 
E.H. Yost & Company 2211-D Parview Rd., Middleton, Wl53562 
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PARTS·PARTS·PARTS 
65.8 mHz Saw Filters 

18 Pin IC Sackets 

18VAC, 300mA, Wall 

Transformers (Perfect tor Steellh Unirs) 

4 Mhz Resonators, 3 pins 

8 Mhz Crystals, 2 pins 

24 Mhz Crystals, 2 pins 

Micro-Chip Pic-16C54RC 

Micro-Chip Pic-16C56RC 

Call for Larger Quantity Quotes 

Phone: (515) 847-3888 
Fax: (515) 847-3889 

BBS: (515) 847-3890 

100 pes.· $2.40@ 300 pes. • $2.00@ 600 pes.- $1.75@ 

500 pes. - $.09@ 1,000 pes. - $.07@ 5,000 pes. - $.05@ 

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

100 pes.- $.50@ 500 pes. - $.45@ 1 ,000 pes. - $.41@ 

100 pes. - $.50@ 500 pes. • $.45@ 1,000 pes.- $.41@ 

100 pes. - $.60@ 500 pes . - $.55@ 1,000 pes.- $.49@ 

100 pes.- $2.10@ 250 pes. - $1.95@ 500 pes.- $1.85@ 

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

E-Mail: sales@capital-elec.com 

Web: http://www.capital-elec.~om 

303 Sherman Street 
Ackley, Iowa 50601 

WE ACCEPT 

Write In 117 on Reader Service Card. 



2.4 GHZ VIDEO/ AUDIO 
TRANSMIITER/RECEIVER 

4 Channels, 300 Foot Range, 
cables and AC Adapter Included 

2.4 GHz Video/ Audio $150 
Transmitter/Receiver w/Remote & IR Control Option $225 
2.4 GHz Spread Spectrum Radio Modem Available 

DBS 14" Antenna and Downconverter $175 
Color CCD Camera $175 

ALJON TECHNOLOGIES, INC. 
3892 Del Amo Blvd. #703, Torrance, CA 90503 

Te1(800) 600-4974 
Web page: http:/ /aljontech.com 

Major Credit cards Accepted 
Write In 73 on Reeder Service Card. 

I PLANS- KITS- SCHEMATICS cont. 

TEST EQUIPMENT kits. If you liked Heathkit, 
you will love Technology Systems, 4 
Prospect Pl., Torrington, CT 06790. 

BROADCAST FARTHER! 75-110MHz ampli­
fier connects to stereo transmitters. Produces 
2-15 watts. Requires 50-150mW drive. 
Complete plans with part source and antenna 
information only $14 + $2 S&H. Progressive 
Concepts, PO Box 586, Streamwood, IL 
60107. 630-736-9822. 

AWESOME KITS: Voice changers, levitators, 
lasers, gas sensors, and morel Catalog $1. 
LNS Technologies, 20993 Foothill Blvd., 
Suite 307R, Hayward, CA 94541 www.ccnet. 
com/-lnstech 

SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: credit 
card solar panel, 6V 30mA. Flexible plastic 
panel add more panels for other voltages & 
amps, $4.95 ea., $45/10, $210/50, $400/100. 
12"x6" 15V@ .125A, 1.5W $15.95, $140/10, 
$1,200/100, $9,000/1,000. 6"x6" 7.2V @ 
. 065A, . 75W $6.95, $59/10, $500/100, 
$3,990/1,000. Wholesale, retail, mail order. 
Material running low. New solar material 
coming in all the time. Many other solar items 
available. On the web: WWW.BNFE.COM 
BNFE, Ate. 1S, Peabody, MA 01960. V508-
536-2000, F508-536-7400. In our 33rd year. 

EXPERIMENTER'S DELUXE POWER SUP· 
PLY. 0-20 VOLTS DC OUTPUT, coarse/fine 
adjust. DUAL RANGE CURRENT LIMIT, 0-
200 milliamps, 0-2 amps. SEPARATE .6" 
LCD READOUTS; 0-19.9 volts, 0-199 rnA 
and 0-1.99 amps. VOLTMETER has selector 
switch and external input jack for trou­
bleshooting. For brochure, send SASE to 
Boling Engineering Associates, PO Box 
462535, Garland TX 75042-2535 or call 972-
276-5073. 

MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTERVV.UOLESALER 

TZPC1453G2 

lOPC 20PC 

$63- $61-

50 PC 

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

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

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

PHONE (810) 739-2710 
FAX (810) 739-3517 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769·1084. 

HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers, and much morel Wiha, 
Bondhus, and Knipexl 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. 

ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ­
ing solder machines and board cleaners, 
insertion machines and lead formers. PeUock 
Inc., Rialto, CA. 909-877-8900, FAX 909-877-
8902. 

NUCLEAR ELECTRONICS (NIM, CAMAC), 
PMTs, optics, high vacuum, and high voltage 
components and equipment. Guaranteed 
quality at reasonable cost. For catalog, con­
tact: OE Technologies, Box 703, La Madera, 
NM 87539. Ph: 505-583-2482, Fax: 505-583-
9190, E-Mail: oetech@newmexico.com CIRCUIT BOARDS Single sided. Small runs. 

No minimum. No set-up fees. No drilling fees. 
No hidden costs. No per hole charges. 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541-
664-7904. Phone or Fax. 

MANUALS/SCHEMATICS WANTED 

Yes, we can help with all your cable needs 
QUALITY PRICES 

TELEVISION CAMERA, Telemation Inc. 
Model TMC 2100. Charles Stone, 1018 S. 6th 
Ave., St. Charles, IL 60174. 630-584-6613. 

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

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, etc. Pepper Systems, 214-353-0257; 
214-902-9511 FAX. 

MISC. ELECTRONICS FOR SALE 

HTTP :1/WWW. LABX. COM/ AMSL. HTM 
HOSTS HUGE LIST OF IN-STOCK, USED 
ELECTRONIC TEST, LABORATORY, A VIA· 
TION & MANY OTHER INTERESTING 
ITEMS. AMSL, 802·254-9459, FAX 802-257-
4862. 

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

• • 
9am-5pm M-S · Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALL TODAY! NONVSAI!S 
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VISIT OUR WEB PAGE DAILY FOR SPECIALS&... MORE INFO. ON THESE ITEMS 
HTIP:/ /WWW.ALLELEC.COM 

HP Colorado T1000 Computer Parts 
SCSI Accessories 

Surplus Electronics 
Qty.DisoountsAvailable 
Govem & Educ POs 

accepted 
Apple ll I Mac/ ffiM 

16 Bit Sound Card wa~e 128 
Up to 400 MB Uncompressed I 

800MB Compressed (2:1) 
Drivers for Win 95 & Win 3.1x 
Compatible w /Sound Blaster 

& SoundBlaster Pro $S9.00Internal 
$79.00 With one Tape Cartridge 
These are refurbished in-house and 

carry a 90 Day Warranty 

IDE 

$35.00 

Motorola Cellular Accessories 

Call for Dealer Price 

EXTERNAL DRIVE CASES 

$19 
to , 

$45.00 ~ 
All SCSI Cases 
have250Pin 

Centronics con­
nectors and 30 Watt P /S.Open Face has 

RCA's for CD Audio 
1 FH or 2 HH Floppy Drives w I P /S$19.00 
1 HH 5.25" SCSI (Open Face) .... $35.00 
1 HH 5.25" or 3.5" SCSI 

(Closed Face) ............................... $29.00 
135" SCSI HD 

(Lunch Box Portable) ........................... $19.00 
2 CD's or SyQuest Side by Side .. $45.00 
2HH or a Full Height SCSI Case .$45.00 

RAM Chips 

1U' Open Flam! VGA 

1U' Open Frame VGA Cob:Moni.tor-$1.~.00 
Open. frame composite 9". B&W Monitor 
assembly. Build your own monitor .... $19.00 

B&W Security Monitor. "Box'' tvn'"''""th 

n input. .................................................... .$59.00 
Composite ''Box" type cabinet Green 

Good for securi~ monitor. Input 
for 75n (standard) or High imped­
~.00 
~~eMana:Ndtam~.u~um 
mnn text but can t:eum k:rCI:f!lPllle.'games, 
Nmtmdo,asavidw mooitcc. SCineh<M!sound 

BRIEFCASES FOR PORTABLE COMPUTERS FLOPPY DRIVES 

THE OFFICE AWAY FROM THE 
OFFICE 

•Fully Padded(most models) 
• Padded Shoulder Strap 

From 
$19 

Used 360K 5.25" HH Drive ...... $7.00 
Refurb. 1.2 Meg 5.25" HH .... .. $10.00 

•Water Resistant to 
•Compartments for everything 

Refurb. 720K 3.5" Drive ...... .. .. $10.00 
New Pulll.44M 3.5" Drive .. . $19.00 

a portable office requires $29 

Monthly Special 

486 DX 2/66 
SlimLine Case 

Includes SVGA Monitor 
w /16megs of RAM 
120rneg. Hard Drive 

1.44 Floppy Drive 
NEW Keyboard & Mouse 

(All other Items are refurbishedand 
carry a 90 day warranty 

Monitor Models may vary) 

$299 

, CHIPS & ROMs 

Intel P75 (pulls) .................. .$55.00 
Intel P90 (pulls) .................. .$69.00 
Intel 486 SX -25 ..................... $4.95 
Intel 486 SX-33 ....................... $7.00 
Intel DX-25 ............................. $7.00 
Intel DX-33 ........................... $12.00 
Intel 486 DX/2 -50 ................ $20.00 
Intel 486 DX/2-66 ................. $35.00 
AMD 486SX/2-66 ................ .$14.00 
80287-8 .................................. .$19.00 
80387DX-33 ...... .. .. ...... ........... $19.00 
82450 ........... ..... ········ ....... ......... $2.00 

=======;:==~==========-===== 8250 ........................... ............... $1.00 
SCSI CD ROM Power Supplies 

Mini Tower 145 Watts .............. ......... . $12.00 
Mini/Mid Tower 200W ....... ..... .......... $19.00 
XT Power Supply lSOW ..................... $15.00 
Remote wired w/Side Switch 

2x External NEC. ............. $59 .00 
2x Internal NEC ......... ..... $35.00 
4x External Toshiba ........ $85.00 

AT Power Supply. 200W ................ $19.00 ...... ............... $0.75 
/27256 ... ..... .. $1.50 

271000, .... ....... .. .... $2.00 
....... ...... ......... ......... $3.00 

4x Internal Toshiba ......... $59.00 

Apple CD 600 Ext. .... ... .. $89.00 

Apple CD 600i Internal .. $65.00 PC Cards & Accessories 
Mac/Powerbook ~ccessories 

Kensington Auto Adapter 
(For PowerBook 100.100) ............... ........................... $19.00 
Exte.mal Video Adapter Cable 9 Pin Serial Mouse .............................................. .$5.95 
(Notfor100, 140or170) .................. ........................... $12.00 PS2 HP/Logitech Mouse ..................................... .$9.00 

MicroSoft InPort Bus MouseCard & Mouse.$12.95 
CGA/EGA Video Card ...................................... $19.00 
VLB 1/0 Card ...................................................... $12.95 
VGA VLB Card 1 Meg ................. ....................... $19.95 
VGA VLB Card 1 Meg upgradable to 2meg .... $25.00 
AT MFM HD Only Controller .......................... .$9.95 
AT 2 Meg Mem. Exp Card w/2 Meg ............... .$19.00 
RAM Sack III AT/386 up to 8 Meg card (OK) $19.95 
AT Floppy, Serial & Par Controller .................... $9.95 
Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel... ... $14.95 
AT MFM HD & Floppy Control... ........ .. ........... $14.95 

Kensington ADS 10-Keypad 
(good with any MAq ............................. .................... $19.00 
Asante Micro SCSI/EN Ethernet Adapter 
for Power Book ........ ...... ...... .......................................... $49.00 
Grab Bag! Name Brand 8 Pin Phone Net Connector.; 
$3.95 ea. or 5 for ..... ......................................................... $15.00 
Powetbook 100.11l)Series Replacement AC Adapter 
(Apple Brand) ............................... .................................. $24.00 
Apple Plaintalk or Standard Microphone 
(Power Macs Req. Plain talk) ........................................ $9.00 
I.eve12 256K Cache (for PPC 6100, 7100, 8100) . .$19.00 Full Length CGA w /RCA out ........................... $14.95 

101 XT I AT Keyboard(Refurb.) ........................... $9.00 
101 AT Keyboard (NEW) .................................. .$14.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises vertically ........... $9.95 

'-----------------------' XT Motherboard ..... .... ..................... ... ................... $9.95 
AT Motherboard w/10241< ................... ..... ........ $29.95 
SOWatt DC/AC Power Inverter ....................... .$19.00 There is a $25 Minimum order for Mail Orders. 

All prices and availability are subject to change without notice. Flip Phone Accessory Kit ................................. .$19.00 

Mp T A N N 
3 Southern California Locations! CO U ER CIRCUL TIO CE TER, InC.~ World Wide Web http:/ /www.allelec.com 

1300 E. Edinger . Santa Ana - 714/543-5011 
DBA:AIItec.h Elec.tronlc.s Co Phone Orders 201s w. Lomita BLVD. Lomita- 310/539-2260 

Fax: 760/724-8808 760/724-2404 v/Et 1401 El Camino Real. Oceanside- 760/721-0093 
School & Government POs AcceRted! We buy surplus & unwanted computer inventory 
PhoneOrderHours9AM-&30PMMon-Fri http:/ /www.allelec.com as well as scrap electronics related inventory. 

CA Raidads pi<.,. add 7 25%Sol .. ""'·" Minmuaull~ • hlndlifts duo~Jo S8.50. • Wamnty: u..d/~Uibishod pro<luct> have a90 doywaaonty • ALL R.tumsmusthave an RMAt, callbefano Wpping bock tD uo. • No R.tums without an invoice. 9tippi1g • Hancllinsduo~Jo an non-refundable • 
.!O%Res~dlarp. applie ll>products ~in <m>r • inl:ompotilility Jl<OI>Iemt. ScMd • Univmily l'uldwe Ordm acc<ptrd. oth<n m AOC only. • PDces ond availability ldlject ll>change at anytime withoutanynotilnHm wha""""er-



PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

WE CARRY A COMPLETE LINE 
OF:CABLE ACCESSORIES AND 
MAGNETIC SECURITY TOOLS. 
** FOR MOST CONVERTERS** 

OR SELL DESCRAMBLERS , 
CONVERTERS , SATELLITE 
EQUIPMENT OR ANY KIND OF 
DECODING DEVICES Ill 

ABOUT OUR GOLD SERVICE 
ISPII=r.I~U DISCOUNT FOR . ' . . 

OPERATORS, WHAT ISYOlJRCALL?? 

WE STOCK A FULL LINE 
OF REMOTE CONTROLS!! 

FAST. EASY with 
Heat Transfer Printer Ribbons! 

L Put Ribbon Into your printer. 
2. Print message or design onto regular paper but print It In a 

mirror Image. (Print Shop and other programs have this 
capability.) 

3. Place paper face down on T -shirt and Iron the back of paper 
to transfer the Image. 

Available In red, green, blue, or black at $10.95 each for 
the following ptinters {specl/v make and colors wanted~ 
Panasonic 1080/1180/1090/1190/1123/1124: IBM 
Proptinter; Epson MX/FXIRX 80/85/86e!LX800/ 
LQ500/LQ510/LQ570/L1000; Star NX/Nll NP10; 
Seikosha SPB00/1000, Tandy DMP130; Apple 
lmagewrtter, Ot1zen 120D/180D/GSX140; Okldata 
182/192/320. 

WER"E OPEN MON-FRI 8AM-7PM SAT .IOAM·lPM 
VISIT OUR WEB SITE & SEE OUR CATALOG ON 
THE INTERNET 

ORDERS QNL. \{) 
' 

$11.95 each for Epson MX!FX-100/286e, LQ1000/ 
1050. LQ2500/2550!EXB00/1000/LQ860, AP3250/ 
LQ100 Star NX1020/2400/2410/2415/2420, 
Panasonic KX-P 2180/2123/2124/1624/1524, 
Toshiba P321!351!1340. $5.95 each for Okldata 82/ 
92/83/93, Gemini 10X/15X. 

Available In BLACK only at $10.95 each lor Star 
NX1000, NEC P2200, Commodore MPS-801 . 

717-620-4363 FOR CA .... &.. ...... ~ & TECH SUPPORT Available In 4-Color Heat T ransler for lmagewriter II, 
$12.95: Star NXlOOO $14.95; Star NX1020 $23.95: 

I MISC. ELECTRONICS FOR SALE cont. 

CLOSEOUT ITEMS/BNF, alarm indicator kit 
2 LEOs, steady, blinking $2, $10/6, wind 
speed indicator kit $5, $13/3. Jacob's Ladder 
25K voltage kit $19, $55/3. Fan/motor speed 
control $3, $10/4, 2 1/2"10 1 1/2"0. Solder pot 
$3, $13/3. Voice/sound activated switch 
modu. $1. Components by the foot asst'ed, 
$1/10', 500 pts, 2 speed sw. motortlamp con­
trol $1/2, 12/$5. Mallory Sonalert SC628 
$3.50, $16/5. Security keylock switch, w/2 
keys $3/2. On the web: WWW.BNFE.COM 
BNFE, Ate. 1S, Peabody, MA 01960, V508-
536-2000, F508-536-7400. In our 33rd year. 

RADAR GUNS: MPH Industries, model K-55. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-539-
2859. 

BRUNING 748 BLUEPRINT MACHINES two 
units in good condition with stands, make 
offer 1-800-633-9788. 

SOLAR-POWERED FAN HAT. Baseball type 
hat with solar powered fan. Great for sports 
fans, golfers, etc. Available in red or blue. 
$19 plus $2.00 shipping. CA residents add 
7.75% sales tax. Visa/MC/Disc/Amex OK. 
H.T. Orr Computer Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216. 

NEW: PHANTOM, POLICE LASER/RADAR 
JAMMER & DETECTOR: No more tickets or 
manufacturer pays them! Guaranteed lowest 
prices. Free brochures. 30-day money back 
guarantee, 3-yr. warranty. Visa/MC/COD. 
Kortesis Marketing, order 303-548-3995, FAX 
or messages 303-699-6660. 

DISTRIBUTOR INVENTORY: Wire: 18 ga. 1 
pr. teflon w/shield .05' (2,500' reel), 20 ga. 1 
cond. Teflon white .06' (1 ,000'), 22 ga. 1 
cond. Teflon white .05' (1 ,000'). 34 cond. 28 
ga. flat ribbon cable .050" spacing 
$14.95/100'. Power supplies: Lambda, regu­
lated 110-220V in: 6V DC SA out or 12V DC 
1.6A out, $20 ea. Stocking: receiving tubes, 
semiconductors, amp connectors, plus much 
more. Frt. pd. $250. Order: Visa & MC. C&H 
Distributing, 215 S. George St., York, PA 
17403. 717-843-7881/Fax 717-843-3875. 

POOR RECEPTION on your AM radio? Our 
signal booster will help. Guaranteed! Send $4 
for info (refundable with order). Fala 
Electronics-3, POB 1376, Milwaukee, WI 
53201-1376. 

Write In 152 on Reader Service Card. 

MISCELLANEOUS ELECTRONICS FOR 
SALE. Wave solder machine. 18" computer­
ized, foam fluxer, fire alann, data loggers, air 
knives, etc. asking $6,500. So. CaL location 
760-632-9775. 

SOLDER POT 9"x9" $69.95 casting only 
heaters available cheap! 417-667-4477. 

ANAHEIM WIRE PRODUCTS. DISTRIBU· 
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 
Hook up wire, Automotive primary wire, GXL, 
SXL, Plenum cable, Teflon wire, Multi-con­
ductor cable, Irradiated PVC, SO-CORD, Mil­
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink tubing, 
Cable ties, Connectors. If interested, please 
call 1·800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE INTER­
NET: http://www.anaheimwire.com OR E­
Mail: info@anaheimwire.com 

SIMPLE SERIAL AND CONTROL SOLU· 
TIONS. Let us help solve your serial commu­
nication problems. We have the most com­
plete line of RS-232, 422, 423, 385, 530, and 
current loop interface converters in the indus­
try. We have stand-alone converters, PC 
cards, smart switches, control products, and 
software to help you solve interface and con­
trol problems. Custom designed products can 
also be made to your specifications. Alex 
Mastin, Ohio Service Supply Co., PO Box 
8802, Canton, OH 44711-8802. · 

THERMAL PRINTERS: with automatic cut­
ter. Removed from working units. Tested to 
print, but sold as-is. Requirements: 24 volts 
@ 3 amps, and parallel printer port. Uses 2-
1/4" wide thermal paper. Send check or 
money order for $60 each printer wanted. 
Data Sheet included or send SASE for a free 
data sheet. TO: Printers, 110 Gentry St., 
Tullahoma, TN 37388. 

Star NX2420 $23.95; Star NX2450 $23.95; Citizen 
GSX-140 $23.95: Epson LQ2500/2550!EX800/1000 
$16.95: Fujitsu DX2100/2200/2300/DL 3300/3400/ 
3600 $27.95: Panasonlc KX-P 2180/2123/2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
Set/5 Colors (red, orange. yellow, green, blue) wide pens 
$15.00, narrow pens $14.00. 

~...._HARD-TO-GET 
PRINTER 

BBONS 
Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; 11-850/855 $6.00; Centronics 700 
Zip Pack $5.00; C. ltoh Prowriter Jr., Rlteman 
C+/F+ $6.00; Rlteman Inforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwrlter LA30/36 $4.00; Apple Scribe $4.00; 
Mannlsman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Prlntronlx 
P-1013 $11.00. 
Ouer 200 different ribbons In stock. All ribbons new, not re­
lnked. Fully guaranteed. Order directly or send SASE for 
complete list. 

Add $2.00 per order shipping. Califomla residents odd 7.75% sales 
tax. On ribbon oro... <Ner deduct 10% discount 

I I• I• '-'1 II I \JVIIIt-'UI."C;I ,,.n.Applies 
249 Juanita Way. Placentia. CA 92870·2216 

,..- ~-, · 714-121-1122 ~,l 
- 108-377-2023 ,~:~ 
' . PAI714-IU·IZ11 

http ://www .e xtre mep lay .co m/occomp/orr .htm 

Write In 191 on Reader Service Card. 

STEPPER MOTOR CONTROLLER DIGITIAL 110 CONTROLLER 
ADDRESSABLE STEPPER MOTOR 
CONTROLLER: J\VP1X-1A 

$199.95 
NON-ADDRESSABLE STEPPER 
CONTROLLERK/7': RENlX-lA 

$29.95 

Controls up to 4 unipolar stepper motors per 
controller with 8 digital inputs with a throughput 
of 500k bytes I sec. Up to 256 Controllers can 
be stacked on a single parallel port 

Can be used for the following lasks : 
eCNC Conversion •Telescope Guidance 
•Robotics •Manufacturing 
•Positioning Platforms eAnimatronics 

• • !fJ ~~.::~,- . a' r.S&. ·., ,a.a.:INC. 
1 [800) 413 -8080 

Write In 34 on Reader Service Card . 
....... 

ADDRESSABLE DIGITAL VO 
CONTROLLER: J\VPIX-3 

$119.95_ 
NON-ADDRESSABLE DIGITAL 

VOK/1': RENlX-3 

$29.95 

8 Bit Digital I/0 controller, 8 buffered digital 
outputs and 8 buffered digital inputs that function 
at 500k bytes I second. Up to 256 Controllers 
can be stacked per parallel port 

Can be used for the following. tasks: 
411Robotics •Automated Manufacturing 
eAnimatronics econtrolling Solenoids 
• Servos •Digital Prototyping 

http :1/www .digitalage .co mNM/Paramax 
Paramax products also available through: 
FORD Electronics: (714) 521- 8080 
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WEATHER RESISTANT Camo~ra Enclosure 
Solid extruded aircraft aluminum . Sze: 3.5"W x 3TH x14"l. 
Glass window Strain reliefs for cabh?s. 

NEW, Sale Price ............ $49ea. 

MICRO CAMERA, w/aud io 1/3" ceo. 420 Lines 
Res .. 0.3 Lux sens .. AGC. Auto Shutter. 9VDC @100mA. Std. 
model. 3.7mm. 78° FOV lens. Pinhole, 72° FOV. A real glass 
lens. Both focus from 10mm to infimty. WHY BUY DISCONTIN­
UED OR SURPLUS? Std. NTSC video out 1/2 once! SENSITIVE 
to IR. S1ze Std: 1.2"sq. x 1"d. PH is .71"d.Both with 8"1eods. 
WARNING: Don 't be dissoppointed by LOW RESOLUTION. 
HIGH LUX C-MOS CAMERAS. They rnoy be lower on power 

ASTRO-CAM, TE COOLED CCD c A,MHrA 
Model TE3N/A with KODAK KAF 0400-Cl CCD. 
1994 these cameras were over bought 
by a Iorge analytical instrument 
company. They are in like new 
condition. We hove no data at press 
lime except for the KODAK 768 x 512 
CCD specs. Wavelength sensitivity is 
from 400 to 1080nm. Less than 1.5% 
non linearity. Fan cooled Peltier 
operating at -400 temp. Bayonet lens 
mount for 35mm obiedive. !lens not 
included! These heads ore used in the 
Copello and Antares systems. With 
readout rates of 500kHz to 8 MHz. 12-
14bit dynamic range. No image retention log or distortion. 
tolerance to overexposure. Size: 4" sq. x 6"long . Any info would 
be appreciated. ltd Qty Special... .......... $499ea. 

' :.:1 1 Sf ·4 
.~'"" \ ~~: "' 

Mini, Super Sensitive, C-mount. 
GM-410. B&W. Size only 38mm SO. x 
40mmD. 1/3" CCD, >270,000 Pixels. 410 
Lines Res .. Sens. 0.05 LUX .. AGC & 
Electronic shu"er. 12V @110mA power. 

Three lens options exploit its superior performance. NTSC out. IR 
SENSITIVE. RCA video connector. std. DC pwr. iock. True 
performance not hype' This camera will out-perform ANY 

with HV Power Modules and Amplifier 
Two. 1166-05 photomultiplier tubes with E974-13 
sockets and duoi1500VDC power modules. 
Coupled via wiring harness to dual amplifier board. 
No data available on amp. other items ore all 
standard. A lucky find for those in need. Limited 
quantity. Super Deal $199 for dual set 

'!;f"~t'~q 
. .-.-R~ ~~Nl'$';t ~t 

but they ore much lower on perforn1once. They ore cheap for a reason. 
GM-1 000-STD, .• $9'9 GM-1 OOOSTD/ Audio, •• $119 
GM-1 000-PH, •••. $99 GM-1 000-PH/ Audio •••• $119 

WORLDS SMALLEST VIDEO TRANSMITTER, 
x 0.8" x 0.4" in size. Transmits crystal controlled hi-res. 
images with lOOmW output' The transmitter you've 

camera in this mag. guaranteed' N EW!, w/o lens ..... $169 
Camera w/16mm, f1.6,{1 5• FOV) ............... $199 
Camera w/ 8mm, fl.J, {JO• FOV) ............... $219 
Camera w/ 4mm, f1.4, {56• FOV) ............... $219 
Camera w/ f1.4 Auto Iris Lens .......... $299 

LASER EXPERIMENTERS BONANZA, Computer ldentics barcode 
reader with 670 nm laser diode scanning head. Late model, full featured 
system with remote laser head in extruded alum. housing only 4'l x 3"W x 2"H. 
Head includes Laser. collimator, r front surf. mirror mounted on resonant-scanner, 

been waiting for. Shown actual size. Much smaller 
than the 9V bo"ery which powers it. Draws only 
35mA' Factory tuned ready to receive on cable 
channel 59 Will work with color or B8,W cameras. 
UHF Bow tie antenna with balun. 3' f cable ond 
adopter for TV Included. Perfect with our GMlOOO camera 
fit in a Cigarette pock ..... with the bottmy' 

TVX-100 .... $199. TVX-100 with GM-1000PH 

or mini size, your 
A.l Shown right. is a 7500 series, 
12to 36V, l/40HP' 6800 RPM@ 36VDC. 
SlOmA @31 oz. in. torque. l/8"d x 3/4"l 
hardened, knurled shaft Zinc plated steel 
body. Wt 8oz, Size: 1.4"d x 2.5"L. Fast-on 
termnals for power connection. 
Type A) $7.95ea. or 4/$25 

B.l Shown left. 1.5to 6VDC. opprox. 

$4500 SURVEILLANCE SYSTEM 3000RPM. @ 3V. 150 mA. Size: .635"d x 1.3"l. 11 tooth . . 15"d gear 
on shaft. Two mtg holes on face. Type B) 5/$1 0 or 20/~25 NOW $599!! 

•MOTORIZED, 6X or lOX ZOOM LENS 
•MOTORIZED, 3600 CONTINUOUS PAN 
· -M01'0RIZED, TILT up to 900 

THERMAL WIRE STRIPPERS, 
from Teledyne Kinetics. 
Perfect for working with very fine or teflon 
insulated wire. Two models available: • PH/UPS HIGH RES. 1/ 2 " CCD CAMERA Variable temp. as shown or fixed temp 
modeL • OPA('JUE BLACK INNER DOME 

• CLEArl ACRYLIC OUTER DOME 
Walk into ony major dept. store and you will see these 

fully integrated systems in use. From the same mfg. who supplied the Atlanta 
Olympics' These late model. new in the box systems ore virtually ready to use. All 
you odd is power and toggle switches for remote controL Philips B&W CCD camera. 
450 lines res. 0.05 lux sensitivity' Thei r best grade CCD. All anodized aluminum 
construction. Camero plus Pan & Ti ll me powered by externoi24VAC Zoom lens 
motors powered by externoi6VDC. lnh!groted lens controller with camera power 
supply available. Size of dome: 14 "d ior~. Includes mount for drop ceiling. Two 
models: The 6X. 11 .2. or the lOX 11.8 system. Ltd. Oty. 6X •••• $599, 10X •. •• $699 

Variable 
Fixed 

type, 
brush less type with isolated speed controL 

With a 0 to lOVDC signal applied to the 
control pin blower speed varies from 
0 to 100%. Con produce up to 120CFM. 
Con operate with static pressures up to 
25" H

2
0 . Size: 5.9"diom x 5.2" w. With 

1.75" 0.0. output port. Reg_ ... $165 
NOW $39ea. 2 for $60 OPTIONAL LENS CONTROL w/CAMERA PWR ••••••••••• • $199 

FREE ARGON LASER? 16mW Brilliant Turotwo,ise. 
HEAD & PWR SUPPLY! Our low price is like .. 
paying for the power supply and ge"in!J the laser 
FREE' 488nm. TEMoo mode is nearly 10:< brighter 
than a 16mW HeNe1 This is the loser you always 
wonted. Perfect for that kick bu" light show! All are 
in good. plug ond play condition. Standard llSVAC 
operation. Integral fan cooling. We priced the 
whole system less than others charge for the 
power supply alone. Why spend more? Limited qty. 
Reg. price over $5000.00 OUR PRICE ••••• $849 

NEW LASER DIODE MODULES, operate from 4.5 to 9VDC ! 
~~~~T~~~~:@6SmA 670nm •...........•..•. $35 
Power out 4.5mw max. 650nm .........••..••.• $45 
Range 100-800 Meters 635 $69 Gloss Collimator nm •.................. 
Size, o 4l"diom xo.n Shown Actual Size *635F adj. focus ••• $79 

The best value for commercial. Subminiature. loser modules. Gloss collimating lens provides 
l .SmRad performonce.ldivergence comparable to HeNe lasers.! Wide input. internal surface 
mount. 4.5 to 9VDC power supply. Machined brass for excellent thermal characteristics. 

Our Exclusive "LAB STYLE" LASERS, 6SOnm and 635nm, Rugged, Depend-
able. One year warranty. Adiustable X and Y · 
beam position. Aircraft aluminum housing. Internal 
bo"ery and on-off switch included. Makes a super 
pointer. .7Sd x 2.75"l 650nm $79, 635nm $119 

LASER POINTERS, 650nm anc/ 635nm, The brightest ancl the best. 
A. The brightest pointer available. 635nm pocket style. satin nickel finish. 800 yard capability. 
Operates from 2 AAA boMries supplied. Gift boxed. 
B. A classic. functional loser and pen' This "MONT BLANC""" style body feels and looks like on $200 
writing instrument' Only you will know it has a powerful,l400 yard rongel650nm loser inside' 
Aluminum & brass with 
black loquer finish and ~~;;;;t.;;;;:~;j~~~;;::; 
gold accents. Operated 

11 

via a diamond on the 
side of the cap' Three 
SR44 bo"eries inc. Gift boxed. 

·. ::.:< 

1" obi. lens. bandpass filter. and receiver board with 
photo diode. The control module contains 
microprocessor. alphanumeric display. lSW triple 
output power module. Excellent condition. A super 
parts value or use as intended. With ops. manuaL 

Special.. .••. $49ea. or 2/$89 

AN/PVS-2, U.S. made Gen. 1, 
Starlight scope, complete system 
includes tranit case and occy·s. Depot 
refurbished on in excellent condition. High 
gain 30K+ MIL spec intensifier. 

Price ............ $795ea. 

SONY, 450Line, BX, NTSC & Y /C OUT 
COLOR VIDEO CONFERENCE CAMERA, 

Serial Control of all functions: Pan, Tilt, Zoom, Auto Iris 
Auto Focus. Like having your own R2D2. 
Intended for high end use in fortune 500 board 
rooms. The video performance is absolutely 
stunning. Superior to anything we hove seen. 
Camero and lens is on integral assembly. 
Excellent Condition. Rugged black ABS 
enclosure. Mini-DIN 110 . 8"Dx6.5"H. Sorry. no 
data on using the serial port. The units self test on power up and 
!he video is active. 1993 price over $4K. 

model...$299ea. or PAL model... $199ea. 

GATES BATTERY PACKS, Two to choose from: 
12V@ 12.5AH or 
10V@2.5AH 
excellent condition. 
Perfect for robotics and 
other high drain 
opplicotioons. 
12.5AH PAK 
Price ••• $15.00ea. 
2 for •••• $25.00 

ADDRESS: 300 BEDFORD STREET, MANCHESTER, NH 03101 
AMEX, DISCOVER, COD. ORDER: 800-870-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unfld4~@tiac. 

Write In 78 on Reader Service Card. 



by Karl Lunt 

This month, Karl covers both ends of the 
amateur robotics spectrum, from a tiny solar­
powered robot to the big beasts of the San 
Francisco Robot Wars . 

....--------. y recent articles have described 
small, lightweight robots suitable for 
building by beginners. But those 
robopets are hardly the final answer 
in low-power machines. To get a real 
taste for a simple, low-calorie robot 
you can build yourself, check out . 

~ the BEAM Photopopper 4.2, 
available for $60.00 from Solarbotics in Canada. 

I recently got to play with one of these little 
beasties. The Photopopper has no microcontroller, no 
software, no battery, and virtually no weight, yet its 
clever analog circuitry lets it show a limited set of 
behaviors. But before I get caught up in describing 
this robot, I need to provide a little history. 

Mark Tilden first developed the idea of these 
small robots around 1990. He coined the term BEAM 
from the four driving elements of his philosophy 
regarding robotics: Biology, Electronics, Aesthetics, 
and Mechanics. His approach to making small, cool 
robots calls for reusing technoscrap to build efficient 
machines that mimic elements of nature's designs. 
Mark's machines even tum to nature for power, 
relying on a photocell to supply the miniscule amount 
of current needed to make a BEAM 'bot go. 

You can visit Mark's web site at: http:/ /nis 
www.lanl.govjrobot - the site carries lots of 
information about the various BEAM robots and 
competitions, plus a history of the annual BEAM 
Olympics that Mark started some years ago in 

AMATEUR 

ROBOTIC£ 
Ontario, Canada. Solarbotics, which maintains a cool 
web page devoted to BEAM-robot products, sells the 
Photopopper kit based on one of Mark's designs. 
Drop by www.solarbotics.com for a look at pictures of 
several cool BEAM robots. 

depends on which of the two photodiodes "sees" 
more light at the moment. The corresponding motor 
spins a few revolutions before running out of gas and 
stopping. The capacitor, drained down to a few 
millivolts, resets the trigger and the soaking action 
starts all over. 

What you see as all this takes place is a series of 
arc-shaped lurches as the Photopopper pivots first 

The first thing I noticed about the BEAM robots in one way, then the other, towards the brightest light 
general and the Photopopper in particular was the nearby. If you set a bright light directly in front of and 
lack of a microcontroller. Instead, these machines use above the Photopopper, it will advance toward the 
clever, but simple, electronic circuits to control power light like a small robotic crab. 
and motion. After all, an MCU and its attendant The Photopopper's motion profile depends on a 
electronics would add too much weight and bum too great many factors, all carefully balanced in this 

- ------ - design to use the tiny photoelectric 
voltage as efficiently as possible. 
The motors are miniature, high­
efficiency devices that appear to 
have been pulled from pagers. 
Though the bodies of these motors 
measure just 5/8" long by 1/4" 
wide, they provide ample torque 
for moving the little 'bot. 

Rather than use wheels on the 
motor shafts, which add extra 
mass, the Photopopper rests 
directly on the downward-pointing 
motor shafts, and rolls forward as 
the motors spin. The robot itself 
uses a very thin, flexible circuit 
board as both robot base and 
electronics carrier. This dual-use 
results in a much lighter 'bot, 
letting the Photopopper get as 
much mileage as possible from its 
photocell. 

The robot's electronic design 
means that the Photopopper 
moves in a series of pulsed 
motions, as the capacitor 
alternately stores the photovoltaic 
charge, then dumps it into one of 
the motor drivers. Each time a 
motor driver fires, the robot pivots 
forward about 5/8", and how 
frequently the robot moves 
depends largely on the ambient 
light. If I set the Photopopper down 
on my deck outside, in the (rare) 
bright Seattle sunlight, I get about 
four "pops" a second. This results 
in motion not unlike a giant green 

Pbo~RP.· .. pP. . er... · 4 .. 2 beetle spastically trying to lug a 
. ·t; . solar cell int-o the light. 

"' ·'i!~ 'L - But taking the Photopopper 
much power. Granted, we're only talking milliamps indoors doesn't mean it stops. Diffused, overcast 
here, but for a BEAM machine, even that is too much sunlight through a living room window will still get a 
drain. pop every second or so, while reflected light from a 

The accompanying Photopopper schematic is halogen lamp yields a pop about every 10 seconds. In 
typical of the many BEAM circuits I've seen, though fact, the only way to stop the motion altogether is to 
this is the first one I can recall that controls two put the little 'bot in a box and close the lid. 
motors and allows for light sensing and tracking. In The Photopopper's design-ers added a very 
general, BEAM circuits use a high-efficiency photocell , clever element in the form of a feeler or bumper 
to soak up as much energy as possible from the switch. This touch sensor consists of a single wire-
ambient light, storing the accumulating charge in a wrap pin, coated with a piece of heatshrink and 
large electrolytic capacitor. · inserted into the center of a tiny brass spring. The 

When the stored voltage reaches a threshold, body of the spring is just long enough to extend the 
usually about 2.5 volts, a trigger circuit fires and length of the pin, and the feeler end of the spring is 
dumps the entire accumulation into one of the two , nothing more than a five-inch length of the uncoiled 
motor drivers; which driver receives the current brass wire. Electrically, a connection forms between 
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the pin and the spring if the feeler wire is pushed hard 
enough to bend the end of the spring into the 
uninsulated tip of the wire-wrap pin. Since the inside 
of the spring is a circle, the feeler is sensitive through 
360°. This touch sensor, designed by Mark Tilden, 
stands as the most clever solution I've yet seen to the 
difficult problem of a cheap, elegant bumper switch 
with 360° coverage. 

The two bumper switches - one for each side of 
the 'bot- appear in the schematic as the switches at 
one end of the 680K resistors. If the robot hits an 
obstacle and a bumper switch closes, the motor driver 
for the opposite side is shut down, regardless of the 
light's location. This effectively shuts down the light­
tracking behavior, giving precedence to the obstacle­
avoidance behavior. Mark was heavily influenced by 
Rodney Brooks' designs at MIT, and this concept of 
overriding behaviors is known as subsumption 
architecture. I usually see subsumption architecture 
expressed in software designs. The Photopopper's 
creators have carried subsumption into the 

you can't mount the motors. I had to work very 
carefully to desolder the offending clip and remount it 
as required. From then on, I paid strict attention to the 
artwork and avoided any other problems. 

I'll pass along one other comment for future 
Photopopper builders. The printed circuit board 
(PCB) that forms the Photopopper's body arrives 
already bent into nearly the proper shape for the 
finished robot. You, however, have to finish bending 
the board, and this takes a leap of faith. The PCB is 
very thin, and already looks like it's been badly 
warped. But to make the motors touch the floor 
properly, you have to bend the board some more and 
hold it in place with a strong copper wire stretched 
from one side of the robot body to the other. 

Rather than simply flex the board and try to hold 
it in place while I soldered both ends of a wire, I did 
the process in stages. As recommended, I first 
soldered one end of the wire to one side of the PCB. 
Next, I stripped slightly more insulation from the 
opposite end of the wire than I knew I'd need, and ran 

get a better view, asked lots of questions, and left with 
plenty of ideas for their own solar-powered robots. I 
think the idea of lighter-than-battery robots struck a 
nerve, and the club may see other low-power robots in 
the near future. 

Photopoppers and their ilk - a class of robot 
known as a photovore - offer hobbyists a chance to 
explore simple behavior with no software struggles. A 
photovore "race" towards a bright light might take a 
while to complete, but first place would mean your 
'bot was lighter and/or more efficient than its 

1 competitors. You can build your own photovore from 
parts gleaned from gutted cassette tape drives or 
pagers, and your efforts to keep the weight down and 
the efficiency up will be visibly rewarded. 

I can happily recommend the Photopopper kit to 
anyone looking to build a unique and interesting 
machine. I would suggest you have some experience 
wiring up electronics before tackling this kit, as some 
of the work is delicate and it is so important to get 
everything properly aligned. But if you work carefully, 

you should end up with a cute little r--------------------------------------------------------------------------------------------------, 
Photopopper 4-2 Schematic robot that will run for years and 

+ 4700uF 

L-----------------------------------------
e(ectronics realm in a very clean and elegant way. 

I will admit to tinkering with the original design 
somewhat. You can't really blame me; since I couldn't 
tweak the software (there isn't any), I had to find 
something to change. The robot originally used a 
smallish photocell. Though it appears to be one of the 
high-efficiency Sunceram TM types by Panasonic, I 
wanted to try a larger cell to see if I could get a power 
boost. So I wired in my own Sunceram ™ cell that 
measures 2-1/4" by 3-1/8", nearly the size of the 
entire Photopopper circuit board. The Sunceram™ 
cells are fabbed on unprotected glass, so I added a 
daub of hot-glue to each of the corners, to protect 
them against chipping. The new solar cell seems to 
add a little pep, but the Photopopper works just fine 
with the original cell. 

I'll pass along a few tips learned from my 
construction of this kit. First of all, the kit's manual is 
wonderful. It is filled with accurate artwork and lots of 
well-done drawings, and the instructions are well­
written and clear. The manual emulates the old 
Heathkit docs, complete with check-boxes and 
resistor color bands. The authors even sprinkled in a 
little humor here and there; did you ever see an 
intentional joke in a Heathkit manual? 

With such a quality manual, this kit is within the 
range of an experienced builder, IF you follow the kit's 
instructions exactly! The authors state several times, 
read the manual completely before attempting to 
build this kit. I'll echo that, and stress its importance. 
All elements of the Photopopper's design must work 
together or the kit won't work at all. Get something in 
backwards or misaligned, and you'll have a devil of a 
time getting it fixed. (Go ahead, ask me how I know!) 

All right, I'll confess. I got in a hurry to see my 
Photopopper running, and rushed through one step. 
Next thing I knew, I'd managed to install one of the 
fuse clips backwards. The fuse clips hold the two tiny 
motors in place, and have to be installed correctly or 
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never whine that its battery is low. 

Robot Wars 

At the extreme opposite end of 
the hobby robotics spectrum ... 
The May 1997 Robothon was the 
SRS' randomly-arranged chance to 
get together, run some contests, 
and shoot some robo-breeze. This 
proved to be a typical event, with 
about 100 humans and 40 robots 
in attendance, and included 
contests such as Mini-Sumo, Line 
Following, Micromouse, and the 
Grand Maze. Besides plenty of 
finished robots, many SRS 
members brought works in 
progress, so everyone could check 

-------------------------------------------------------- out the various ideas being used. 
the wire through the hole in the other side of the PCB. : Kevin Ross, president of the SRS, did yeoman's 
Then, I carefully flexed the board, r-------------------------------------------------------, 
crimped the wire in place, and Socket Heat-Shrink Insulation Augat Socket 
checked the motor's spacing. If Pin 
they didn't hit the floor properly, I 
released the crimp, reflexed the 
board, crimped the wire again , 
and checked the motors. 

~~~~rn 
and First Electrical Connection Bumper Switch Design 

When I was finally satisfied 
with the motor's alignment, I 
soldered the second end of the 
wire in place. If a final check at 
this point shows that the wire has 
somehow slipped, you can quickly 
melt the solder on the second end 
of the wire, then use needle-nose 
pliers to re-position the wire and L-------------------------------------------------------

let the solder cool back down. Verify that the motors 
are properly aligned, with the wire soldered in place, 
BEFORE you cut the second end of the wire! 
Otherwise, you'll have a real problem getting the 
motors properly set up. 

I finished this kit the night before Marvin Green 
and I headed for a Seattle Robotics Society meeting. 
Marvin had driven up from Portland that day to take 
in a meeting, and had brought the Photopopper kit 
with him. We had great fun building the kit, and 
learned a lot about this low-power side of hobby 
robotics. But I was a little worried about how such a 
simple device would play at the SRS. After all, this 
crew has built some pretty sophisticated machines, 
and I felt that a robot without an MCU might not hold 
their interest. 

I shouldn't have worried; the Photopopper was a 
huge hit. We lucked out and the meeting occurred on 
one of the 20 days each year that Seattle actually gets 
sunlight. When I set the Photopopper down on the 
sidewalk outside the meeting room, the little bug 
really started hopping. The gang crowded around to 

1 service in pulling the event together. He has also been 
putting a lot of energy into the SRS' on-line 
newsletter, the Encoder. You can check out the 
newsletter, and get a more complete update on 
Robothon '97, by hitting www.hhhh.org/srs and 
following the links. 

As if doing major organization for such a 
celebration in entropy wasn't enough, Kevin brought 
along one of the day's top entertainments, a video 
tape of the 1996 San Francisco Robot Wars 
competition. Talk about your extreme robotics; this 
20-minute tape is chockful of fast, heavy, dangerous 
robots waging mayhem on each other. The last robot 
left moving took first place for its creators, not to 
mention a ton of robotic fame, and the audience had 
a great time watching the event. 

I'm talking about a whole different scale here. 
One team described their robot as being in the 
heavyweight class. They were quite proud that their 
machine had been trimmed to hit the exact upper 
limit of the permitted weight range ... 165 pounds! 

These machines are not meant for the average 



living room. Many were armed with 
high-speed diamond-tipped circular 
saw blades, several hydraulic rams 
showed up, and gas engines were the 
favored motors. All machines were 
controlled remotely using R/C radios, 
but most only showed two speeds; full 
blast and crashed. One of the favored 
heavyweights rolled into the arena 
(evidently a hockey rink minus the 
flooring) with its creator standing on 
top, controlling the machine with the 
R/C unit and keeping the throttle way 
down. 

High speed proved very 
important, what with Newtonian 
physics and all. When two of these 
juggernauts collided, which happened 
often, it was a miracle that either 
rolled away under its own power. But 
they did, then squared off and took a 
run at something else. The crashes 
were horrific, and the winning robot 
looked like something the Buick had 
dragged home. The losers were much 
thinner than when they started, and 
made mostly of dents. And then there 
was the walker that caught fire ... 

I can enthusiastically recom­
mend this video, available from 
Mondotronics (www.robotstore.com) 
for about $20.00. Think of it as an 
alternate-reality check. The next time 
you think you're hot doo-doo with 
your kick-butt Mini-Sumo robot, pull 
this tape out and watch a horde of 
high-tech robo-monsters do the Crash­
and-Burn on each other. You'll see 
your lawn mower in a whole new light. 

Tidbits 

-----Drill two holes in chassis 
walls for axle. usc hot glue 

to hold axle in place. 

Foamcorc and bot glue 
to hold axle in place 

Plastic project box 
as robot chassis 

Friction-Drive Free-Wheel Robot Chassis 

A Side View of the Friction-Drive Robot Chassis 

5/32-inch diameter 
bmss rod as axle 

/ 

forward voltage of 3.6 VDC at 
a forward current of 20 rnA, s· 
directivity, and typical 
luminous intensity of 1.5 
Candela. If you have trouble 
locating these (or similar) blue 
LEOs, you can always call 
Cary directly at 206-637-8973 
in Bellevue, WA. 

Marvin and I spent some 
time hacking a friction drive 
robot mechanism together. I 
started with a short length of 
5/32" brass rod, cut to the 
proper length (about four 
inches). I slipped two model 
airplane wheels onto the rod; 
you can usually find ,a good 
selection of small wheels with 
the necessary 5/32-inch bore 
at most hobby stores. I then 
used a handheld Dremel tool 
to hog out two cutouts in the 
underside of a plastic project 
box, so each wheel fit through 
a cutout and rested on the 
tabletop. I then used hot glue 
and foamcore to hold the axle 
in place across the inside 
of the box. · See the 
accompanying drawings of the 
friction-drive robot chassis. 

The drawings don't show 
the motors mounted in place. 
Your design will vary, based on 
the dimensions and motor 
mounting scheme you use. 
Basically, you want to mount a 
motor next to each wheel, the 
shaft parallel to the axle, so the 
motor's shaft presses firmly 
against the wheel. As the 

Whenever Marvin shows up, we motor shaft turns, the friction 
spend as much time as we can eating between shaft and wheel acts 
Chinese food and doing robots. After :'il.'lZ-inch brass rod axle as both a power transfer and 
the SRS meeting, we headed back to as a gearing system. I suggest 
my place to find something robotic to adding a sleeve of soft 
do. I dragged out a couple of surplus Drawer knob for , heatshrink or surgical tubing 
12 VDC cassette drives that I had front skid : over each motor shaft, to 
picked up, God alone knows where, : improve the grip between the 
and we spent some time tearing these -----------------------------------------------------------------------.J two surfaces. 
down and bagging the parts. These cassette drives All told, the cassette drives gave me two gutted I used 1-1/2" wheels in my design, and the typical 
are crammed with beautifully machined bits ideal for chassis and a collection of useful parts, for little more small motors found in surplus cassette drives work 
small robots and smaller mechanisms on larger than an enjoyable afternoon of male bonding. You fine for the drive motors. Given the difference in 
machines. can usually find similar drives for sale in the mail- diameters between the drive motor shaft and the 

In particular, each drive contained a small, high- order surplus companies such as Marlin P. Jones and driven wheel, the friction-drive chassis can hit very 
energy solenoid, suitable for use as part of an American Science & Surplus. Keep these drives in useful speeds with a surprising amount of torque. My 
actuator. Though I'm pretty sure the drive was mind the next time you need that special, small little test rig had no problem lugging a set of four M-
supposed to run on 12 VDC, the solenoid gave plenty mechanical part. cell batteries over carpeted floors, with plenty of 
of snap at 6 VDC, and should work well as part of a Blue LEOs have been out for some time now, but torque left over for t~e MCU and other stuff. Note that 
release mechanism or a pen carrier on an artist robot. the last few I've seen left me very underwhelmed. I the final diameter of the motor shaft, including any 

The drives also yielded a good assortment of mean, how can I get excited about an expensive, one sleeving you add, directly affects both the final speed 
small springs. Anyone building tiny robots will end up or two miili-Candela blue unit when all of the reds and and torque. The larger the final diameter, the faster 
needing a tiny spring now and then, and I've never greens I buy for pennies hit a Candela or more? An the wheel speed, but the lower the torque. If 
been able to find a reliable, walk-in-the-door store for LED vendor recently showed up at the company necessary, dabble with various sleevings and/or 
buying them. Now I've got a couple dozen of various where I work, lugging a suitcase full of LEOs. His wheel diameters to get the right balance. 
strengths, waiting for that next design. sample set included some painfully bright blue LEOs, You don't need to limit yourself to a project box 

with a color so pure and intense I couldn't resist for a chassis, though they work very well. Try your 
buying a couple, even at $3.00 each. The devices are hand at building a friction-drive system out of brass 
rated at 1.5 Candelas each, and will throw a large spot rod, with your motors and wheels hanging out there in 
of blue light on a wall a foot away in strong ambient mid-air. The robot drive will take on a kinetic 
light. I can't wait to add them to a show-bot. sculpture appearance, and should net your machine 

I purchased the LEOs directly from a distributor even more crowd appeal. NV 
based in Bellevue - Power Sales & Distribution, Inc. 
The sales rep, Cary Aberg, told me that the LED's. 
manufacturer, Parralight, is an Asian company that 
apparently holds the patents on the silicon-carbide 
process used in making the blue LEOs. Parralight 
has come up with a dazzling device in the NSPB500 
LED that ·I bought. For those of a more technical 
bent, the specs for this single quantum well device 
are: dominant wavelength of 470 nm, typical DC 
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OSCILLOSCOPES & ACCESSORIES 

ro 100 MHz 
TEK 7A 18 75 MHz Dual Trace Amplifier ............................................... $100.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier .. ........ ....... ............ $300.00 
TEK 7B53A 100 MHz Dual TIITle Base ................................................. $175.00 
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series ............... $375.00 
TEK SC504 80 MHz Dual Trace Oscilloscope, TM500 series ... ............ $475.00 

ABOVE 100 MHz 
TEK 475A 250 MHz Dual Trace Oscilloscope ... . .. .................. $900.00 
TEK 7104 1 GHz OsciUoscope, ....... ......... ·--····-···-···--·· ........ . $4,500.00 

with 7A29, 7A29-04, 7B1 0, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ....... . ............ $750.00 
TEK 7844 . 400 MHz Dual Beam Oscilloscope ......... .... .. ................. $1,250.00 

with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing ...................................... $1,250.00 

Oscilloscope frame 
TEK 7904A . 500 MHz System, .... .............................. ................... $1,250.00 

with 7A24, 7A26, 7B92A 
TEK 7904A . 500 MHz System, ............................................... $1 ,250.00 

with 7A24, 7A26, 7B80, 7885 
TEK 7A 13 105 MHz Differential Comparator .... ..... .. ................ .. .. $225.00 
TEK 7A 19 600 MHz Single Trace Amplifier .............................. .. ........... $150.00 
TEK 7A24 400 MHz Dual Trace Amplifier ...................................... ....... $300.00 
TEK 7A26 200 MHz Dual Trace Amplifier ............................................. $175.00 
TEK 7A29-opl.04 1 GHz Single Trace ................................................... $650.00 

Ampl if~er, variable delay line 
TEK 7B 15 1 GHz Delaying Time Base .......................................... ....... $450.00 
TEK 7B80 400 MHz Delayed Time Base . .. ............. $175.00 
TEK 7B85 400 MHz Delta Delaying Time Base ................................. : .. $175.00 
TEK 7B92A 500 MHz Dual Time Base .. ............................................. $275.00 

STORAGE 
TEK 7633 100 MHz Storage Oscilloscope frame .......... ...... .................. $650.00 
TEK 7633 100 MHz Storage Oscilloscope .. .................... .................. $1,000.00 

with (2) 7A26, (1) 7B92A 

PROBES 
TEK 1101 Accessory Power Supply, for FET probes ............................ $250.00 
TEK P6046 100 MHz Differential Probe .............................................. $750.00 
TEK P6101A 34 MHz 1X Modular Probe, 2m length 'NEW' .................. $25.00 
TEK P6108A 100 MHz 10X Modular Probe, 2m length 'NEW' .............. $50.00 
TEK P6201 900 MHz 1X/10X/100X FET Probe .................................... $450.00 
TEK P6202A 500 MHz 10X FET Probe ................................................ $300.00 
TEK P6701-opt.02 OlE Converter, .... .................................................... $675.00 

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

CALIBRATION 
TEK CG5001-opl01/TM5006 Programmable Oscilloscope ............ $6,000.00 

Calibrator, with power module 
TEK CG551AP/TM506A Oscilloscope Calibrator, ........................... $2,500.00 

with pulse head & power module 

WAVEFORM GENERATORS 

FUNCTION 
HP 3310A 5 MHz Function Generator ................. .. ....... .... .................... $250.00 
HP 33108 5 MHz Function Generator, ...... .. ........... ............................... $325.00 

monocycle & var.phase trigger 
KROHN-HITE 2000 30 MHz Function Generator ................................. $600.00 
TEK 00501 Dig~al Delay & Burst Gen. , for function & pulse gen's ...... $275.00 
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 .............. ..... .. ... $225.00 
WAVETEK 23 12 MHz Synthesized Function Generator .. ................ $1 ,100.00 

PULSE 
BE,RKELEY NUCLEONICS 7085B Dig~al Delay Generator, ................ $900.00 

0-100 mS, 1 nS res.,5 Hz-5 MHz 
HP 2148-001 10 MHz Pulse Generator, 50 V/50 ohms, .................. $2 ,000.00 

counted burst opt 
HP 8005B 20 MHz Dual Output Pulse Generator ............. .. $450.00 
HP 8007B 100 MHz Pulse Generator .................. .. ......... .. .......... $650.00 
HP 8012B 50 MHz Pulse Generator, variable transition time ........ .. ...... $600.00 
HP 8013B 50 MHz Dual Output Pulse Generator, 3 .5 nS fixed Tr ......... $600.00 
HP 8015A 50 MHz Dual Output Pulse Generator ................................. $700.00 
HP 8015A-002,007 50 MHz Dual Output Pulse Gen., burst option ...... . $800.00 
HP 8080A/81A/82AI83A 300 MHz Word Generator .............................. $600.00 
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator ........ $950.00 
HP 8080A/91A/93A 1 GHz Clock Generator .......... ............................... $600.00 
HP 8111A-001 20 MHz Pulse/Function ................ .... ........... .. ........... $1 ,650.00 

Generator, burst mode option 
TEK PG501 50 MHz Pulse Generator, TM500 series ........................... $250.00 
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series ............ $600.00 

PROGRAMMABLE 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB ............ .. $2,000.00 
HP 8165A-002,003 Prog. Signal Source, ............ . $2,000.00 

1 mHz-50 MHz, log sweep, rear out 
TEK AWG5102 Arb.Waveform Gen.,20 MS/s, ................................. $1,400.00 

12 bits,50ppm synthesis <1MHz 
TEK AWG5105-<>pi.02 Arbitrary Waveform ...... .... .. ......... .. ................ $1,900.00 

Generator, dual channel option 
TEK FG5010 Programmable 20 MHz ............ .. .... ........................ ..... $1,200.00 

Function Generator, TM5000 series 
WAVETEK 288 20 MHz Synthesized Function Generator, GPIB ...... $1,250.00 
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VOLTAGE & CURRENT 
HP 6299A 100 V at 750 rnA CVICC Power Supply ......... .. ................... . $225.00 
HP 6384A 4.0-5.5 V alB A CV/CL Power Supply ................................. $175.00 
SORENSON OCR 300-SB 300 Vat ........ .. ............................................ $950.00 

VOLTMETERS 
HP 3456A 6-1/2 Digit Voltmeter ............................................................ $850.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, ........................................ $1 ,200.00 

10 nV sensitivity, GPIB 
SOLARTRON 7081 8-1/2 digit Voltmeter .......................................... $3,900.00 

CALl BRA TION 

6 A CV/CC Power Supply, 120 VAG 30 A line 
SORENSON OCR 300-BA 300 Vat 8 A CV/CC ................................... $950.00 

Power Supply, 208/230 VAG line 
SORENSON SRL 20-12 20 V at ........................................................... $500.00 

12 A CVICC Power Supply, low noise 
SORENSON SRL 60-8 60 Vat ........................................... .. ..... $750.00 

8 A CV/CC Power Supply, low noise 
FLUKE 343A DC Voltage Calibrator, ..................................................... $950.00 TEK PS501 -1 Power Supply, 0-20V, 2 mV res., ... .. ......... $175.00 

0-1100V, 7 decades, 20 ppm ace. 400 rnA, TMSOO series 
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 rnA ................. $450.00 
FLUKE 51 5A Portable Calibrator, ..................................................... $1 ,250.00 

DC/AC/Ohms, line & battery power 
FLUKE 5220A Transconductance Amplif~er, DC-5 kHz, 0-20 A ........ $3,750.00 
FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade ..................... $2,250.00 
FLUKE 731 B DC Reference Standard .................................................. $400.00 
FLUKE A55-series AC Thermal Converters .......................................... $300.00 

MULTIPLE OUTPUT 
HP 6237B Triple Output Power Supply, +/-20 V 0.5 A, +18 V 1 A .. ....... $550.00 
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply .............. .. ........ $500.00 
TEK PS5010 Programmable ............................................. ... .. ............... $750.00 

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

VALHALLA 2703 AC Volt.Std., ........................................................ $2,250.00 MISCELLANEOUS 
0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz ACME PS2L-500 Programmable Load, ............... .. ............. $400.00 

VOLTAGE SOURCES 
HP 6115A Precision Dual Range Power Supply, ............................. .... $875.00 

50V O.BA I 100V 0.4A 

CURRENT METERS & SOURCES 

0-75 VI 0-75 A/ 500Watts max. 
HP 59501 B HPIB Isolated DAC/Power Supply Programmer ............ .... $175.00 
HP 6827A Bipolar Power ................................................................ ...... $800.00 

Supply/Amplifier, to 100 V, 500 rnA 
KEPCO BOP 100-4M Bipolar ................ .... .. .............. ............ ........... $1,000.00 

HP 6177C DC Current Source, to 50V, 500mA ..................................... $500.00 Supply I Amplifier, 0-100 V, 0-4 A 
HP 6181C DC Current Source, to 100V, 250 mA ................................. $500.00 TRANSISTOR DEVICES DAL-50-1!>-100 ........................................... $200.00 
HP 6186C DC Current Source, to 300V, 100niA .................. .. ....... $750.00 Programmable Load, 0-50V, 0-15 A, 100 Watts max. 
KEITHLEY 225 Current Source, ........................................................... $500.00 

0.1 uA-100mA,1 0-100V compliance 
KEITHLEY 414A Picoammeter, 0.1 nA-10 rnA ..................................... $325.00 TIME & FREQUENCY 
KEITHLEY 486 Picoammeter ........................................................... $1,500.00 
KEITHLEY 487 Picoammeter I Voltage Source ................................ $2,000.00 UNIVERSAL COUNTERS 
KEITHLEY 614 Electrometer ............................................................ $1,000.00 
KEITHLEY 642 Electrometer ............................................................ $2,900.00 
TEK CT-5 -<>pi.05 High Current Transformer ......................................... $500.00 

for P6021/A6302, to 1000A 
VALHALLA 2301 Programmable Single Phase Power Analyzer ...... $1,250.00 

HP 5315A-001 100 MHz/100 nS Universal .......................................... $600.00 
Counter, TCXO reference 

HP 5315A-002,003 100 MHz/100 nS Univ ........................................... $750.00 
Counter, battery power, 1 GHz C-ch 

HP 5316A 100 MHz/100 nS Uniwrsal Counter, HPIB .......................... $700.00 
HP 5316A-003 100 MHz/100 nS Universal .......................... .... ............. $850.00 

IMDEPANCE & COMPONENT TEST Counter, 1 GHz C-<:hannel, HPIB 
HP 5316A-003,006 100 MHz/100 nS Counter, ................................. $1,000.00 

L.C.R. 
1 GHz C.ch., olfseUnormalize 

HP 5334A 100 MHz Universal Counter, HPIB .. ........ .... ........................ $875.00 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ....................... $550.00 HP 5334B-010,060 100 MHz Universal Counter, HPIB, OCXO .. ...... $1,000.00 
HP 4275A-001 !>-1/2 digit LCR Meter, .............................................. $6,000.00 HP 5335A 200 MHz Universal/ Statistical Counter .......................... $1,200.00 

10 kHz-10 MHz, 0-35 V inl. bias RACAL-OANA 1992-04 100 MHz/1 nS Univ .................... ..................... $750.00 

STANDARDS 
E.S.I. SR1010 Resistance Transfer Standards, 1 ohm- 100 K/step ........ $700.00 
E.S.I. SR1050-10M Resistance Transfer ........................................... $2,500.00 

Standard, 10 Megohms/step 
E.S.I. SR1050-1M Resistance Transfer Standard, 1 Megohm/step ... $2,000.00 
GR 1403-5ERIES Standard Air Capac~ors. 0.1% accuracy ................. $150.00 
GR 1406 Standard Air Capac~ors . GR900 connector, 0.1% ace .... ...... $375.00 

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

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

Univ. Counter/Timer, TM5000 series 
TEK DC503A 125 MHz Universal Counter/Timer, TM500 series .. ........ $350.00 

FREQUENCY COUNTERS 
GR 1412-BC Decade Capacitor, 50 pF • 1.1 1115 uF ........................... $350.00 EIP 575 18 GHz Source Lod<ing Counter, GPIB ............................ .. $3,250.00 
GR 1432-U 4-Decade Resistor, ............................................ .......... ...... $125.00 EIP 578-<>pi.OS 26.5 GHz Source Lod<.ing ................ .. ............. $8,000.00 
GR 1433-J 4-0ecade Resistor, 0-1,110 ohms, 1 ohm resolution .......... $350.00 Counter, milimeter wave ext. 

0-111 .10 ohms, 0.01 ohm resolution EIP 590-opt.92 WR19 Mixer Kit, 40-60 GHz, ......................... _ ....... $875.00 
GR 1433-L 4-Decade Resistor, 0-11,110 ohms, 10 ohm resolution ...... $350.00 lor EIP option 06 counters 
GR 1433-N !>-Decade Resistor, 0-11,111 ohms, 0.1 ohm resolution .... $400.00 FLUKE 7220A 1.3 GHz Communications Counter ............................... $500.00 
GR 1433-Q 4-Decade Resistor, ............................................................ $350.00 HP 5340A-011 18 GHz Frequency Counter, HPIB .. ......................... $1,250.00 

0-1 ,111,000 ohm, 100 ohm resolution HP 5342A 18 GHz Frequency Counter ......... ...... .. ...... .. .................... $2,400.00 
GR 1433-U 4-Decade Resistor, 0-111.0 ohms, 0.01 ohm resolution .... $350.00 HP 5342A-001 18 GHz Frequency ................................................... $2,500.00 
GR 1433-X 6-Decade Resistor, to 111,111.0 ohms, 0.1 ohm res ......... $450.00 Counter, OCXO reference 
GR 1434-G 7-Decade Resistor, 0-1,111,111.0 ohms, 0.1 ohm res ....... $300.00 HP 5342A-003,011 18 GHz Freq.Counter, ...................................... $2,750.00 
VALHALLA 2724A Programmable .................................................... $1 ,675.00 +22 dBm,-20 dBm dynamic range,HPIB 

Resistance Standard, 0-1 1 Gigaohms, GPIB HP 5342A-01,04,05,11 24 GHz Frequency ................................. . ... $3,900.00 

HI & LO RESISTANCE 
HP 4328A Milliohmeter ..................................................................... $1 ,300.00 
HP 4329A High Resistance .............................................................. $1 ,350.00 

Meter, 5E5-2E16 Ohms, 10-1000 V test 
VALHALLA 4150-ATC 4-1/2 digit Ohmmeter, ....................................... $750.00 

Counter, OCXO, DAC, and HPIB 
HP 5345AI5355AI5356B .................... .............................................. $4,000.00 

26.5 GHz CW/Pulse Frequency Counter 
HP 5382A 225 MHz Frequency Counter .................. .. .. .. .. .... ... ............ $175.00 

STANDARDS 
20 milliohms-2 k~ohms , 4-wire AUSTRON 1250A Crystal Frequency Standard, 0.1/1.0/ 5.0 MHz ...... $600.00 

CURVE TRACERS HP 105A Quartz Oscillator, 0.1/1.0/5.0 MHz ....................................... $750.00 

TEK 57701 /177 Storage Curve Tracer, with standard test fixture ..... $2,250.00 
TEK 577021177 Curve Tracer, with standard test fixture .................. $1,850.00 AUDIO & BASEBAND 
T.D.R. 
TEK 1503-opt.04 Time Domain ......................................................... $1 ,400.00 DISTORTION ANAL'fZERS 

Renectometer, 0-50,000 feet, chart recorder HP 334A Distortion Analyzer, .............................................. ................. $550.00 
5 Hz-600 kHz, -60 dB, auto nulling 

POWER SUPPLIES HP 339A Distortion Analyzer, buill-in low distortion osc . .... ........ ...... $1,800.00 
HP 8903A Audio Analyzer, 20Hz-100kHz ....................................... $2,600.00 

SINGLE OUTPUT 
HP 8903B-001 ,013,051 Audio Analyzer, ........................................ .. $4,250.00 

20Hz-100kHz; C-message, CCITI 
HP 6200B Dual Range Power Supply, ................................................. . $200.00 RMS VOLTMETERS 

20V 1.5 A /40V0.75 A CV/CC 
HP 6201B 20 V at1 .5A CVICC Power Supply ...................................... $175.00 
HP 6206B Dual Range 0-60 V 0.5 A I 0-30 V 1 A CV/CL Supply ........ . $200.00 
HP 6207B 160 Vat 200 rnA CV/CC Power Supply ......................... ...... $300.00 
HP 6209B 320 V at100 rnA CV/CC Power Supply ............................... $300.00 
HP 62608-027 1 OV at1 OOA CV/CC Po._. Supply; 208 VAC line ........ $675.00 

FLUKE 8920A True RMS Voltmeter, ..................................................... $600.00 
180 uV-700V, 10 Hz-20 MHz 

FLUKE 8922A True RMS Voltmeter, .................. ............................... .. . $600.00 
180 uV-700 V, 2 Hz-11 MHz 

OSCILLATORS 
HP 6261 B-027 20 V at 50 A CV/CC Power Supply; 208 VAG line ........ $675.00 HP 204C Osc~lator, 5 Hz-1.2 MHz, 5 VRMS ......................................... $150.00 
HP 6263B 20 V at 10 A CV/CC Power Supply ................................ ...... $400.00 HP 2040 Oscillator, 5 Hz-1 .2 MHz, 5 VRMS, ........................................ $200.00 
HP 6266B 40 V at5 A CV/CC Power Supply .............................. .......... $400.00 80 dB step attenuator 
HP 62688-027 40 V at 30 A CV/CC Power Supply; 208 VAG line ...... .. $850.00 HP 209A Sine/Square Wave Generator, 4 Hz-2 MHz, 5 VRMS max .... $225.00 

Write In 44 on Reader Service Card. 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS -
HP 652A Test Oscil ator, 10 Hz-10 MHz .......... ....... .............................. $250.00 HP 8620C Sweep Oscillator Frame ...................................................... $550.00 HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz .................. $650.00 
TEK SG502 Sine/Square Osc., .......................................................... ... $200.00 

5 Hz-500kHz, 70 dB step atten.,TM500 

MISCELLANEOUS 
HP 3575A.()()1 Phase-Gain Meter, 1 Hz-13 MHz, dual display ........ ..... $900.00 
HP 4437A Step Attenuator, ................................................................... $175.00 

0-119.9 dB, DC-1 MHz, 600 ohms unbal. 
HP 461AArnplifier, 20140 dB, 1 kHz-150 MHz, 0.5 V/50 Ohms .... ........ $125.00 
KROHN-HITE 3103 High/Low Pass Filter, .......... ............ .. ............ ........ $500.00 

10 Hz-3 MHz, 24 dB/octave 
KROHN-HITE 3202 I ............................................................................. $600.00 

Dual High.Passllow-Pass Fi ler, 20 Hz-2 MHz, 24 dB/oc 
KROHN-HITE 3342R Dual HPILP Filter, .... ...... ................................ $1,100.00 

0.001 Hz-99.9 kHz, 48 dB/octave 
KROHN-HITE 3750 LP/HP/BP/BR Filter, .............. .. ............................. $700.00 

0.02 Hz-20 kHz, 6/12118/24 dB/oct. 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz .... $1,000.00 
TEK AF501 Tunable Bandpass Filter I Amplifier, 3Hz-35kHz ............. $300.00 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TMSOO series ...... .... $475.00 

RF & MICROWAVE 

SPECTRUM ANALVZERS 
HP 11517A/18A/19A/20A Mixer, 12.4-40 GHz, ...... ........ ....................... $675.00 

w/adapters, for 8555A, 8565A, etc. 
HP 11970AWR28 Hannonic Mixer, 26.~ GHz ............ ...... .......... $1,100.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz ............................... $1,400.00 
HP 11970U WR19 Harmonic Mixer, 40-60 GHz ............................... $1,400.00 
HP 11970V WR15 Harmonic Mixer, 50-75 GHz .............................. . $1,600.00 
HP 11971A WR28 Harmonic Mi-. 26.~.0 GHz, for 85698 ........ $1,100.00 
HP 11971KWR42 Harmonic Mi-. 18.0-26.5 GHz, for85698 ........ $1,100.00 
HP 141T/85531855218443 Spectrum ........................ ............. ........... $2,500.00 

Analyzer & Tracking Generator, 0.1-110 MHz 
HP 8406AComb Generator, 1/10/100 MHz increments, to 5 GHz ....... $450.00 
HP 8444A.{)59 Tracking Generator, .. .... ........................... .. .. .. ........... $1,250.00 

0 .5-1500 MHz, br8554,8568,etc. 
HP 84458 Preselector, 1.8-18.0 GHz, for HP 8555A ............................ $650.00 
HP 8557AI182T Spectrum Analyzer, ............................ .. .................. $1,650.00 

0.01-350 kHz, 1 kHz res. , w/display 
HP 8565A Spectrum Analyzer, ......................................................... $4,500.00 

10 MHz-22 GHz, 1kHz min.res.bw. 
HP 8565A-100 Spectrum Analyzer, ............................... .. ................. $5,000.00 

HP 8620C-011 Sweep Oscillator Frame, ... ................... ........................ $675.00 
HPIB programmable 

HP 86222A.()()2 RF Plug-in, 10-2400 MHz, ..... ........... ...................... $1,600.00 
+13 dBm levelled, 70 dB allen. 

HP 862308 RF Pk.lg-in, 1.8-4 .2 GHz, +10 dBm unleveled ................... $675.00 
HP 86240A.{)02 RF Plug-in, ................................................... .......... $1,200.00 

2.0-8.4 GHz, +14 dBm lvld., 70 dB step all. 
HP 86241A.{)01 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .................. $500.00 
HP 862420.{)04,008 RF Plug-In, 5.~9.0 GHz, +tO dBm levelled ........ $500.00 
HP 86245A RF Plug-in, 5.9-1 2.4 GHz, +16 dBm levelled ... ........ .. .. .. $1,100.00 
HP 862500 RF Plug-in, 8.0-1 2.4 GHz, +10 dBm levelled ..................... $675.00 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled ............... $800.00 
HP 86260A-H04 RF Pk.lg-in, ................................................................. $800.00 

10.0-15.0 GHz, +IOdBm unlevelled 
HP 86290A RF Plug-in , 2.0-18.0 GHz, +7 dBm levelled ................... $1,750.00 
HP 86290C RF Plug-in, 2.0-1 8.6 GHz, +13 dBm levelled ................. $2,500.00 
WAVETEK 962 Sweep Generator, ....... .... ........... .................. .. .. $1,750.00 

1.0-4.0 GHz, markers, +12 dBm unlvld. 

POWER METERS 
ANRITSU MP-81BIML.a:IA Power Meter, ..... ................... ................. $2,500.00 

75-110 GHz (WRIO), -20 to +20 dBm 
ANRITSU MP-82BIML.a:IA Power Meter, ......................................... $3,250.00 

90-140 GHz (WRB), -20 to +20 dBm 
BOONTON 4200-01A,03/&-4A x2 Dual Channel .............................. $1,500.00 

Microwattmeter, w/(2) 1 MHz-7 GHz sensors 
BOONTON 42B/41-4B Analog Power Meter, ........................................ $375.00 

with 1 MHz-12 GHz sensor 
BOONTON 42B/41-4E Analog Power Meter, ............... ........................ . $500.00 

with 1 MHz-18 GHz sensor 
GENERAL MICROWAVE 476/4240A ............................................ ....... $375.00 

Power Meter & Sensor, 0.01-18 GHz, -35 to +1 0 dBm 
HP 435A/8481A Po.wlr Meter, ................................................ .......... $1,000.00 

10 MHz-18 GHz, -30 to +20 dBm 
HP 435A/8482A Po.wlr Meter, ................................................... ....... $1,000.00 

100 kHz-4.2 GHz, -30 to +20 dBm 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 to +34 dBm ........ $1,150.00 
HP K486A WR42 Thermistor Mount, .................................................... $350.00 

18.0-26.5 GHz, for 432 series 
HP Q8486A Po.wlr Sensor, ........................................... ... .......... ....... $1,500.00 

33.0-50.0 GHz, WR22, for 435/6/7/8 
HP R486AWR28 Thermistor Mount, ................................................... $350.00 

26.5-40.0 GHz, for 432 series 

HUGHES 45521 H-2000 WR28 Manual 4-Position Sw~ch ................ .... $750.00 
HUGHES 45711 H-2000 WR28 Frequency Meter, 26.5-40 GHz ........... $600.00 
HUGHES 45723H-1000 WR19 ......................................................... $1,000.00 

Precision Rotary Vane Allen., 0-50 dB, 40-60 GHz 
HUGHES 47316H-1111 WR10 Tuneable .. .... ... .................................... $750.00 

Detector, 75-110 GHz, poslive polarity 
HUGHES 47323H-1211 WR19 Flat Broadband ................................... $650.00 

Detector, negative, 40-60 GHz 
HUGHES 47974H-1000 WR15 SPST .................................................. $375.00 

PIN Switch , 250 MHz speed, 60-62 GHz response 
KAY 4420 Step Allenuator, 0-101 dB, 75 ohms, BNC .......................... $100.00 
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, SMA(f) .............. $200.00 
MIA-COM 3-1~300110 WR19 ............................................................... $450.00 

Directional Coupler, 10 dB, 40-60 GHz 
MINI-CIRCUITS ZFDC-20-4 Directional ................................................. $25.00 

Coupler, 19.5 dB, 1-1000 MHz, SMA(f) 
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA(f) ........ .. $100.00 
NARDA 26298 20 dB Atlenuator, 150 Walls, OC-t GHz, N(f/f) ............. $200.00 
NARDA 3000-SERIES Directional Couplers ........................................ $150.00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ........ .................. $300.00 
NARDA 3090-SERIES Precision High Directivity Couplers .................. $225.00 
NARDA 368NM Coaxial High Power Load, .......................................... $400.00 

500 Watts, 2.0-12.4 GHz, N(m) 
NARDA 3698NF High Power Termination, ............................... .. ........ .. $325.00 

175 Watts, 0.7-18 GHz, N(f) 
NARDA 3753B Coaxial Phase Shifter, ...................... ........................ $1 ,250.00 

0-60 degJGHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers .................. $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/f/f) .......... $225.00 
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) .......... $100.00 
NARDA 42468-20 Directional Coupler, 20 dB, 6-18 GHz, SMA(f) ........ $100.00 
NARDA4799 Level SetAttenuator, 0-15 dB, 4-18 GHz, SMA(f) .......... $135.00 
NARDA 5070-SERIES Precision Reftectorneter Couplers ................... $300.00 
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(mlf) ...... ..... $135.00 
NARDA 766-10 10 dB Attenuator, 20Watts, DC-4 GHz, N(m/f) ........... $100.00 
NARDA 763-20 20 dB Attenuator, 20Watts, DC-11 GHz, N(m/1) . ....... . $125.00 
NARDA 792FFVariable Altenuator, 0-20 dB, 2.0-12.4 GHz ......... ........ $375.00 
OMNI.SPECTRA 2085-6010-00 Crystal ...................... ............ ....... ........ $50.00 

Detector, 1-18 GHz, negative polarity, SMA(m'f) 
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz ..... .. .. $250.00 
SIERRA 662A-20 20 dB Allenuator, 100 Watts, N(f/f) .... ....................... $150.00 
SONOMA SCIENTIAC 21A3 .. ............... ...... ........... ............................. $125.00 

WR42 Circulator, 20 dB, 20.6-24.8 GHz 
10 MHz-22 GHz, 100Hz min.res.bw. 

HP 85698 Spectrum Analyzer, ........................................ ................. $8,500.00 
10 MHz-22 GHz, 100Hz min.res.bw. 

TEK 7L 131R7613 Spectrum Analyzer, .............................................. $2,250.00 
1 kHz-1 .8 GHz, 30Hz min.res.,wnrame 

TEKTR503 Tracking Generator, 0.1-1800 MHz, for492/4/5/6 ....... ... $1,375.00 
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ............. .............. $2,000.00 

NETWORK ANALVZERS 
HP 11664C Detector Adapter, for 875516/7 ... ................... .. .................. $200.00 
HP 116658 Modulator, 0.15-18.0 GHz, for use with 8755/6/7 ....... .... ... $325.00 
HP 11666A Reftectorneter Bridge, ............. .............................. .. ....... $1,100.00 

0.04-18.0 GHz, br HP 875516/7 
HP 841 08/8411A/87 43B Network Analyzer, ..................... ... ............. $2,000.00 

2-18 GHz, w/Reftection-Xmsn Test Set 
HP 8755C/(3)11684A/182T Scalar Network An ............. .. ................. $1,750.00 

w/3 detectors, 10 MHz-18 GHz & frame 
HP 8756A/(3)11664A Scalar Network Analyzer, ............................... $3,750.00 

w/(3) detectors, 0.01-18 GHz 
WAVETEK 1038D14AIH12/V13x2 Scalar Network .......................... $2,200.00 

An,w/(3)15882 WR28 delectors,26.5-40 GHz 

RF MILL/VOLTMETERS 
BOONTON 9200A-01 RF Millivoltmeter, 10 kHz-1.2 GHz, GPIB .. ........ $900.00 
RACAL 9303 TRMS Level Meter, ............ ... .. ......................................... $875.00 

10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
HP 465A Arnpifier, 20/40 dB, 5 Hz-1 MHz, 112 Wall/50 Ohms ............. $125.00 
HP 8447A.()()1 Dual Amplifier, 0.1-400 MHz .... ........................... .......... $450.00 
HP 8447E AmpNfier, 22 dB, 0.1-1300 MHz, +13 dBm output... ... .......... $750.00 
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz ....................... $3,750.00 
HP 8901B.{)Ot Modulation Analyzer, ... .... ............ ............................. $6,750.00 

150 kHz-1300 MHz, rear panel input 
HUGHES 1177HOIFOOO TWT Arnplifoer, .......................................... $1,750.00 

20 Watts output, 1.4-2.4 GHz 
M.P.O. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts ...... ........ $800.00 
M.P.O. LAB2-714-3A Arnplifoer, 34 dB, 0.7-1.4 GHz, 3Watts ................ $800.00 
MICROWAVE SEMI.CORP. MC5112 ............................................... ..... $325.00 

Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m), +28 VDC 

COAXIAL & WAVEGUIDE 

SPACEK LABS OQ-1 WR22 Flat Broadband Detector, 33-50 GHz ...... $550.00 
TRG V510WR15 Precision Rotary Vane Allen., .............................. $1,000.00 

0-50 dB, 50-75 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz .............................. ..... $600.00 
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHz ............... $400.00 
TRG W510 WRIO Precision Rotary Vane Allen., .... ......................... $1,000.00 

0-50 dB, 75-110 GHz 
WEINSCHEL 1515 Power Divider, ....... ............ .... .......... ............... ....... $125.00 

2-Way, DC-18 GHz, SMA(mlf/f) 
WILTRON 4612K Programmable .................................. .. ............... ....... $800.00 

Step Attenuator, 0-70 dB, DC-40 GHz 
WILTRON 4622K Programmable ............... ..... ............ .. .................... $1,000.00 

Step Attenuator, 0-110 dB, DC-40 GHz 
WILTRON 60N50-q>t.1 SWR Bridge, .... .. ............................................. $500.00 

~2000 MHz, 46 dB directivity, N(m'f/f) 
WILTRON 87A50 VSWR Bridge, ...... .................................................... $600.00 

2-18 GHz, 35 dB dir., APC7 test port 

LOGIC 

SIGNAL GENERATORS 
FLUKE 6060AIAN Synthesized Signal Gen., ......................... ........... $2,000.00 

10 kHz-520 MHz, 10Hz res,GPIB 
GIGATRONICS 600110-18 Synthesized ... .... ..................................... $2,600.00 

Source, 10-18 GHz, 1 MHz res., GPIB 
GIGATRONICS 605/10-18 Synthesized ......................................... ... $3,000.00 

Source, 10-18 GHz, 1 kHz res. , GPIB 
GIGATRONICS 840.{)1 Freq. Doubler, ............................................ .. $2,000.00 

26.5-40 GHz (WR28) out, 13-20 GHz in 
GIGATRONICS 875/50 Lewlled Multiplier, ......................... .. .. ....... ... $3,500.00 

x4, 50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875/86 Lewlled Multiplier, ....................................... $5,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 910/12-18,opl6,14, 16 Synthesized ................ ......... $3,500.00 

Source/Sweeper, 12-18 GHz, 1 Hz res., OCXO 
HP 85100V Frequency Mull., ................................................... .. .... ... $4,250.00 

10-15 GHz in /50-75 GHz out >0 dBm 
HP 88408.()()1,002,003 Signal Gen., ............................. .... ............... $2,500.00 

0.5-1024 MHz, AM, FM, var. audio osc. 
HP 8654A Signal Generator, 10-520 MHZ, ................................. .......... $550.00 

calibrated AM & uncal. FM 
HP 8656A Signal Generator, 0.1-990 MHz, ...................................... $2,900.00 

100Hz res, AM, FM, HPIB 
HP 8660C186602B/866328 Synthesized ................................... ....... $2,750.00 

Signal Gen., 1-1300 MHz, 1 Hz res., AM, FM 
HP 8660C/86603A.()()2 Synth. Sig. Gen., ............... .......................... $4,500.00 

1-2600 MHz, FM I Phase mod. w/86635A 
HP 86600186603A/86632B Synthesized .......................................... $7,000.00 

Signal Generator, 1-2600 MHz 
HP 8671A-005 Synthesized CW Generator, ..................... ................ $6,000.00 

2.0-6.2 GHz, 1 kHz res., HPIB 
ROHDE & SCHWARTZ SMGU Synthesized .................................. $12,000.00 

Signal Generator, 0.1-2160 MHz, 0.1 Hz res. 
WILTRON 6742A Synth. Signal/Sweep Gen., ................................... $8,750.00 

18.0-26.5 & 26.5-40.0 GHz 

SWEEP GENERATORS 
HP 11869A Pk.lg-in Adapter ............... ................. ..................... ............. $450.00 
HP 8600A Digital Marker, for HP 8601A .... ........................................... $400.00 
HP 8601A GeneratorfS-per, 0.1-110 MHz, +20 dBm levelled ......... $400.00 

AMERICAN NUCLEONICS AM-432 Cavity ....................... ..................... $95.00 
Backed Spiral Anlenna,LHC, 2-18 GHz,TNC(f) •New• 

FXR/MICROLAB $3.{)2N T~le Stub Tuner, ......................................... $125.00 
200-1 000 MHz, 100 Watts max., N(m'f) 

GR 874-LTL Constant Impedance ......................................................... $450.00 
Trombone Line, 0-44 em, DC-2 GHz 

GR 900-Q GR900 14mm lnterseries Adapters ..................................... $125.00 
HP 11589A Bias Network, 0.1-3.0 GHz, N(f/f) ........................ ....... .... ... $350.00 
HP 11590A.()()1 Bias Network, 1.0-18.0 GHz, APC7 .............. ............. $450.00 
HP 116910 Directional Coupler, 22 dB, 2-18 GHz ............................... $450.00 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz ....................... $800.00 
HP 11721A Freq. Doubler, 50-1300 MHz in/100-2600 MHz out ........... $400.00 
HP 333308 Crystal Detector, ................................................................ $135.00 

0.01-18 GHz, neg. pol., SMA(m)/SMC(f) 
HP 7740 Dual Directional Coupler, 20 dB, 215-450 MHz ..................... $275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz .............. .. .... ... $275.00 
HP 84708.{)12 Crystal Detector, ........................................................... $250.00 

10 MHz-18 GHz, neg. pol., N(m) 
HP 8491A.{)30 30 dB Attenuator, ................................... .. ..................... .. $50.00 

OC-12.4 GHz, 2Watts, N(m/f) 
HP 8494G.()()2 Programmable .............................................................. $400.00 

Step Altenuator, 0-11 dB, DC-4 GHz, SMA 
HP 8495G.{)02 Programmable .............................................................. $300.00 

Step Altenuator, 0-70 dB, DC-4 GHz, SMA -
HP 8497K.{)04 Programmable .............................................................. $750.00 

Step Atter.uator, 0-90 dB, DC-26.5 GHz 
HP K422A WR42 Flat Broadband Detedor, 18.0-26.5 GHz ................. $350.00 
HP K532AWR42 Frequency Meter, 18.0-26.5 GHz ............................. $500.00 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz ................. .......... $275.00 
HP K914B WR42 Moving Load , 18.0-26.5 GHz ................................ ... $425.00 
HP 07520 WR22 Directional Coupler, 20 dB, 33-50 GHz .................... $650.00 
HP R375A WR28 Variable Allenuator, 0-20 dB, 26.5-40 GHz .............. $375.00 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz .................... $400.00 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz ............................. $500.00 
HP R914B WR28 Moving Load, 26.~ GHz ...................................... $300.00 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz ..................... .................. $900.00 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz .................... $650.00 
HP X870A WR90 Slide Screw Tuner .................................................... $150.00 
HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26.~ GHz ............... $450.00 

FLUKE 9000A-series Miaoprocessor ................... ............... ....... .......... $375.00 
Pods: 6800; 6809; 8080; 8085; Z80 

HP 10343B/10269C SCSI Bus Preprocessor, .. .................................... $300.00 
w/probe inlfc., for 1630 series 

HP 5005A Signature Mukimeter ............ .......... ....... ..... .. ....................... $350.00 
HP 8170A-002 Logic Pattem Generator, ...... ................ .... ........ .. ...... $1,200.00 

2 MB/s, address driller option 

COMMUNICATIONS 
HP 59401A HPIB Bus Analyzer .. .................. .. .......... ........ ................ .... $700.00 
TEK 1410R NTSC Gen., w/SPG2 sync ................................. ....... .... $1,000.00 

generator, TSG7 color bars 
TEK 1411R PAL Gen.,w/SPG12 sync; ..... ......................................... $1,000.00 

TSGII color bars;TSG13 linearity 
TEK 1411RPAL Test Gen., .................. ............................................. $1,400.00 

w/SPG12,TSG11,TSG13,TSG15,TSG16 
TEK 1411R PAL Test Gen., ...... ......................................................... $1,600.00 

w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16 
TEK 1411R-q>t.04 PAL Test Gen., .................................................... $1,900.00 

w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 
TEK 147A NTSC Test Signal Generator, with noise test signal .. ....... ... $800.00 
TEK 148 PAL Insertion Test Signal Generator ......................... ............. $800.00 
TEK 1750 NTSC Waveform /Vector Monitor ................... ................. $2,750.00 
TEK 520A NTSC Vectorscope .............................................................. $750.00 
TEK 521A PAL Vectorscope .. .... .. .... ....... ........... ................ .................... $750.00 

MISCELLANEOUS 
PAR. 5205-94,95,96,98 Lock-In Amp, ....................... ...................... $2,000.00 

20 Hz-20 kHz, in!. osc., in/log, GPIB 
PAR. 5206 Two-Phase Lock-In AmpNfier, 2Hz-200kHz .................. $1,750.00 
PAR. 5208-92,94,97,98 Two Phase B ........................... ... .... ............ $2,500.00 

Lock-In Amp., 5 Hz-20 kHz or 200 kHz, GPI 
TEK TM5006 5000-series 6-stot Programmable Po.wlr Module ........... $600.00 
TEK TM503 500-series 3-slot Power Module ........................................ $150.00 
TEK TM504 500-series 4-slot Power Module ........................... .... .. ....... $175.00 
TEK TM506 500-series &-slot Power Module ................ ................. ....... $250.00 
TEK TM515 500-series 5-slot Traveller Power Module ......................... $275.00 
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TECHNICAL, INC. 

Your Largest Stocking Distributor 
For SJV~O BaHeries 

Call for Competitive Pricing 
FREE CATALOG 

Receiver & TransmiHer Packs • laptops, Camcorder, Cellular 
Sealed Lead Acid, Lithium, & More 

Immediate Delivery • Custom Assemblies • Technical Support • Full Production Facilities 
301 Central Park Drive • Sanford, FL 32771 

(New Location, Same Owner!) 

Fax 407 ·321·3208 800·346·0&01 
email -tnrbaHery@aol.com Web· hHp:/twww.baHerystore.com 

Write In 113 on Reader Service Card. 

I MISC. ELECTRONICS FOR SALE cont. 

MISCELLANEOUS ELECTRONICS FOR 
SALE. Stepper motor/encoder 3" dia. 4.5". 4 
ohm 2A. HP encoders, intended for use on 
HP plotters $40 ea. or will deal for all. 200 
available. 760-632-9775. 

FOR SALE: Jenmar oscilloscope cost $200. 
Digital capacitance meter cost $875. Some 
diodes. Write 9953 NW 9th St. Cir. #1 , Miami, 
FL 33172. 

MISC. ELECTRONICS WANTED 

WANTED: NORTHERN Radio Company 
Redwood Wash. Model N888 HF SSB hand­
held xcvrs. Also accessories. Call Gerry. 1-
800-843-4310 ext. 14. 

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

BRUEL & KJAER BUY , SELL , BEST 
PRICES. EXCALIBUR ENGINEERING , 
3198-C AIRPORT LOOP DRIVE, COSTA 
MESA, CA 92626. 714-540-0169, FAX 714-
540-5417. 

EXCESS INVENTORY WANTED : 
Transistors, semiconductors, capacitors, PC 
boards, & diodes. We buy it allll Contact: 
SEMITECH, INC., 334 Cooper Road, Bldg. 
A. , Berlin, NJ 08009. Phone 609-768-0030, 
FAX 609-768-5690. 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

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

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

Street Smart Security • 1·80G-908-47S7 
7147 Univernty Avenue • La Meso, CA 91941 

Send, Fax or Call Order In- Use Credn Card or Chec:k. Fax (619) 462-0652 
Write In 180 on Reader Service Card. 



andheld digital 
oscilloscopes are 
quite expensive. 
They often sell for 
over $1 ,000.00. By 
using your laptop 
or desktop comput­
er, the price can be 

slashed substantially. In fact, a sin­
gle-channel version can be built for 
under $100.00. Any old laptop with 
only one floppy drive can run the 
software. 

This is considered to be a 
"hobby" grade device. It is not suit­
able for medical purposes, or accu­
rate enough for professional appli­
cations. Design accuracy is 10%, 
although with laboratory equipment, 
accuracy of 5% should be obtain­
able. 

The printer port oscilloscope 
starts with an input buffer and volt­
age divider feeding an amplifier. 
This then drives an analog-to-digital 
converter which feeds a FIFO (first 
in first out) buffer. This is then multi­
plexed into two four-bit chunks to be 
input into a printer port. A clock is 
derived from clock dividers and 

PRINTER PORT O'SCOPE 

INPUT SECTION 

PRINTER PORT 

05-7 06-8 07-9 

by Robert Davis 

PRINTER PORT 
OSCILLOSCOPE 

selected by eight-to-one multiplex­
ers. 

The printer port oscilloscope 
was not an easy project to design. 
The prototype had to be re­
designed several times before it 
worked properly. The key compo­
nent is a high-speed analog-to-digi­
tal converter. Thanks to a new chip 
from Analog Devices, the AD775, 
the problem is taken care of for 
$15.00. This compares with $35.00 
for the old eight-bit 15 MC analog­
to-digital converter -the CA3318. 
The AD775 is available from 
Newark Electronics. Due to high 
demand, it might be in short supply. 

There are four problems to 
solve with using the AD775. The 
first problem is that the AD775 is .4" 
wide. Its socket can be made from a 
24-pin socket by cutting a strip out 
of the center. 

Second, it's rated for 20 MC 
guaranteed operation. For a sam­
pling rate of 2 uS per division, 25 

-6V 

ANALOG 

TOA:O 

MC operation is needed. The 
Analog Devices specification sheet 
shows that the AD775 can work up 
to 35 MC, with a loss of accuracy. 

Third, there is the need for a 
reference supply. For professional 
use, high-precision references are 
used. For our application, the five­
volt power supply can suffice. It 
needs to be within 4.9 to 5.1 volts to 
be accurate enough. 

The five-volt reference leads to 
another problem. In order to sample 
signals below zero volts, they must 
be biased so that they appear 
above zero volts. The AD775 has an 
internal reference with a low end of 
.6 volt and a high end of 2.7 volts. 
The AD775 would then need an 
average input voltage of 1.7 volts. 
This is done with a NE592 video 
amplifier. It naturally has a bias on 
its output of about 2.5 volts. A 
2N3904 transistor then steps that 
down to 1.9 volts. 

To keep the chip count to a min-

imum, a FIFO memory IC is used 
instead of RAM. This FIFO replaces 
two counters, multiplexers, and a 
RAM memory chip. FIFOs used to 
be quite expensive, but now are 
available for around $10.00 to 
$25.00 depending on the amount of 
memory and speed of the device. 

FIFO stands for "First In First 
Out." That is to say, information is 
put into it, and retrieved from it, in 
the same order. This is much like a 
shift register, except that the FIFO 
is nine bits wide. They also feature 
"dual ports." 

Dual ports allow information to 
be read from and written into the 
FIFO at the same time, and at two 
different locations in memory. The 
ability to read and write at the same 
time is not being used in this appli­
cation.ln order to keep digital noise 
to a minimum, we will not read from 
the FIFO while it is being written to. 

FIFOs require special "hand 
shaking" to prevent them from going 
into "flow through mode" where they 
essentially disappear from the cir­
cuit. If a read is attempted when the 
FIFO is empty, or a write is attempt-

Mode Selection Chart 

Bits 
0000 
0100 
0101 
0110 
0111 
1111 

Binary 
0·3 
4 
5 
6 
7 
15 

Mode 
Nothing 
Read Low Data 
Read High Data 
Read Low Data Channel 2 
Read High Data Channel 2 
Reset the O'scope 

PRINTER PORT O'SCOPE 
MEMORY SECTION 

CLOCK > 

+5V 
11,13,14,15,18 

3 
4 
5 

02-16 o--------' 

03-17\ o----"-1 

DO-l\ o------~ 

DI-14\ o-----+-1 

CHANNELI/2 

74LS20, 74LS14 PIN 7=GND, PIN 14=5V 

PRINTER 
PORT 

4 13-04 
7 
9 

12-05 

12 
10-06 

257 11-07\ 
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ed when the FIFO is full, it enters 
this ''flow through mode:' After that, 
every read or write flows directly 
from input to output. 

To prevent this, a four-input 
gate pulls the write high whenever 
there is a full flag or a reset. 
Software prevents reading when the 

FIFO is empty. But once you start 
reading from the FIFO, it starts writ­
ing again because it is no longer 
''full." 

Writes at this time will be full of 
noise signals since the read buffers 
are sending data. So be careful not 
to read from more than 2048 

' PRINTER PORT OSCILLOSCOPE II 10/01/95 BY BOB DAVIS 
' LOW RESOLUTION VERSION FOR 640 X 200 CGA 
CLS :LOCATE 10, 20: INPUT "USE PRINTER PORT NUMBER:", LPT 
DOUT = &H378: COUT = &H37A: CIN = &H379 
IF LPT = 1 THEN DOUT = &H3BC: COUT = &H3BE: CIN = &H3BD 
IF LPT = 3 THEN DOUT = &H27B: COUT = &H27A: CIN = &H279 
CLS :SCREEN 2 
LINE (0, 0)·(639, 190},, B 
UNE (0, 0)·(532, 190), I B 
LINE 1536, 4}-(635, 186), I B 
LINE 561, 62}-(610, 72), , B 
LINE 561, 94)-(610, 104),, B 
LINE 561, 126)-(610, 136),, B 
LOCATE 2, 71: PRINT "PRINTER" 
LOCATE 3, 71: PRINT "PORT" 
LOCATE 4, 71: PRINT "O'SCOPE" 

. LOCATE 7, 69: PRINT "CH 1 V/DIV!' 
LOCATE 9, 72: PRINT "1" 
LOCATE 11, 69: PRINT "CH 1 POSITN" 
LOCATE 13, 72: PRINT "0" 
LOCATE 15, 69: PRINT "HORIZ T/DIV" 
LOCATE 17,72: PRINT" 5 mS" 
LOCATE 21, 70: PRINT "CCPYRIGHT" 
LOCATE 22, 70: PRINT "BOB DAVIS" 
LOCATE 25, 15 
PRINT "SELECT CONTROLS WITH NUMERIC ARROW KEYS OR Q=OUIT"; 
T = 13: S = 2; P = 0: C = 9 
START: OUT COUT, 11 
OUT DOUT, (T + 32 " S) 'CONTROL OUT 
OUT COUT, 15 'RESET • START 
FOR A= 1 TO 1000: NEXT A 'CAPTURE DELAY 
FOR H = 1 TO 530 'HORIZONTAL RANGE 

PSET (H, 2), 0: DRAW "CO"+ "M=" + VAAPTA$(H) + ", 189" 
IF H > 2 THEN PSET (H • 1, V), 0 ELSE PSET (H, 95), 0 
OUT COUT, 4:V = (INP(CIN) \ 16} 'GET LOW 1/2 BYTE 
OUT COUT, 5: V = V + (INP(CIN) AND &HFO) - P • 30 
IF V > 188 THEN V = 188 ELSE IF V < 2 THEN V = 2 
IF H > 2 THEN DRAW ''C1" + "M=" + VARPTR$(H) + ",=" + VARPTA$(V) 
OUT COUT, 0: OUT COUT, a 'NEXT ADDRESS 

NEXTH 
key$= INKEY$: IF key$= "q" OR key$= "Q"THEN END 
LOCATE C, 69: PRINT " " 
IF key$ = "2"THEN C = C + 4: IF C = 21 THEN C = 9 
IF key$= "a"THEN C = C- 4: IF C = 5 THEN C = 17 
LOCATE C, 69: PRINT"·>" 
IF C = 9 THEN 'SENSITIVITY 

IF key$= "6"THEN : S = S + 1: IF S > 7 THEN S = 0 
IF key$= "4"THEN : S = S - 1: IF S < 0 THEN S = 7 
IF S = 0 THEN LOCATE 9, 72: PRINT "GND" 
IF S = 1 THEN LOCATE 9, 72: PAINT " 2" 
IF S = 2 THEN LOCATE 9, 72: PAINT" 1" 
IF S = 3 THEN LOCATE 9, 72: PRINT " .5" 
JF S = 4 THEN LOCATE 9, 72: PRINT " .2" 
IF S = 5 THEN LOCATE 9, 72: PRINT" .1" 
IF S = 6 THEN LOCATE 9, 72: PRINT ".05" 
IF S = 7 THEN LOCATE 9, 72: PRINT ".02" 

ENDIF · 
IF C = 13 THEN 'POSITION 

IF key$= "6"THEN: P = P + 2: IF P > 30THEN P = -30 
IF key$= "4"THEN: P = P- 2.: IF P < -30 THEN P = 30 
LOCATE 13, 73: PRINT P 

END IF 
IF C = 17 THEN 'TIME BASE 

IF key$= "6~THEN :T = T + 1:1FT > 23THENT = 11 
IF key$= "4"THEN :T = T -1: 1FT< 11 THENT = 23 
IF T = 11 THEN LOCATE 17, 72: PRINT "20 mS" 
IF T = 12 THEN LOCATE 17, 72: PRINT "10 mS" 
IF T = 13 THEN LOCATE 17, 72: PRINT" 5 mS" 
1FT= 14 THEN LOCATE 17,72: PRINT" 2 mS" 
IF T = 15 THEN LOCATE 17, 72: PRINT" 1 mS" 
IF T = 16 THEN LOCATE 17, 72: PRINT ".5 mS" 
IF T = 17 THEN LOCATE 17, 72: PRINT ".2 mS" 
IF T = 18 THEN LOCATE 17, 72: PRINT ".1 ms• 
1FT= 19THEN LOCATE 17,72: PRINT "50 uS" 
IF T = 20 THEN LOCATE 17, 72: PRINT "20 uS" 
IF T = 21 THEN LOCATE 17, 72: PRINT "10 US" 
IF T = 22 THEN LOCATE 17, 72: PAINT" 5 uS" 
IF T = 23 THEN LOCATE 17, 72: PRINT" 2 uS" 

ENOIF 
GOTOSTART 

' PRINTER PORT OSCILLOSCOPE II 10/01/95 BY BOB DAVIS 
' HIGH RESOLUTION VERSION FOR 640 X 400 VGA 
CLS :LOCATE 10, 20: INPUT "USE PRINTER PORT NUMBER:", LPT 
DOUT = &H378: COUT = &H37A: CIN = &H379 
IF LPT = 1 THEN DOUT = &H3BC: COUT = &H3BE: CIN = &H3BD 
IF LPT = 3 THEN DOUT = &H27B: COUT = &H27 A: CIN = &H279 
CLS :SCREEN 9 
LINE (550, 0)·(639, 329), 1, BF 
LINE (572, 94)-(617, 114), 0, BF 
LINE {572, 150)-(617, 170), 0, BF 
LINE 572, 206)-(617, 226), 0, BF 
LINE 572, 262)-(617, 2a2), 0, BF 
LINE (0, 0)-(639, 329), , B 
LINE (550, 0)-(639, 329), , B 
LINE (554, 4}-(635, 325), , B 
LINE (572, 94)-(617, 114), , B 
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addresses at a time unless the 
FIFO is reset. That is based on 
using a 2K FIFO. 

When it comes to speed, the 
Dallas DS2010 FIFO is officially 
rated at 50 NS. For proper opera­
tion at 25 MC, a speed in excess of 
40 NS is needed. The Am7203A-25 

LINE (572, 206)· 617, 226,, B 
LINE (572, 150)-~17, 17i,, B 

LINE (572, 262)· 617, 282,, B 
LOCATE 2, 72: P tNT "P INTER" 
LOCATE 3, 72: PRINT "PORT" 
LOCATE 4, 72: PRINT "O'SCOPE" 
LOCATE 6, 71: PRINT "VOLTS/DIV" 
LOCATE 10, 71: PRINT "POSITION" 
LOCATE 14, 71; PRINT "TIME/DIV" 
LOCATE 18, 71: PRINT "TRIGGER" 
LOCATE 22, 71: PRINT "COPYRIGHT" 
LOCATE 23, 71: PRINT "BOB DAVIS~ 
LOCATE 8, 73: PRINT "1 JJ' 
LOCATE 12, 73:PRINT"'" 
LOCATE 16, 73: PRINT "5MS• 
LOCATE 20, 73: PRINT "5" 

is twice as expensive, but rated to 
work at speeds in excess of 25 MC. 
Every Dallas chip tested has 
worked at 25 MC, but that is no 
guarantee. 

Two ICs are used to determine 
the mode - the 7 4HCT20 and 
74HCT14. The 74HCT14 is a 

LOCATE 25, 15: PRINT "SELECT CONTROLS WITH NUMERIC ARROW KEYS OR Q=OUIT'; 
T = 13: S = 2: P = 0: C = 8: R = 5: V = 128 
START: OUT COUT, 11 
OUT DOUT, (T + 32 * S): OUT COUT, 15 
FOR A = 1 TO 1000: NEXT A 
CIRCLE (625, 272), 5, 7 
PAINT (625, 272), 0, 7 
MTRIG = 0: TRIGO = 0: RA = R + 128 
TLOOP: 

OUT COUT, 4:V = (INP(CIN) \ 16) 
OUT COUT, 5: V = V + (INP(CIN) AND &HFO) 
OUT COUT, 0: OUT COUT, 8 
MTRIG = MTRIG + 1 

IF MTRIG < 999 THEN 
IF TRIGO = 0 THEN 

'RESET- START 
'CAPTURE DELAY 

'TRIGGER CONTROL ROUTINE 

'NEXT ADDRESS 

IF (V > RA AND RA < 0) OR (V < RA AND RA > 0) THEN TRIGO = 1 
GOTOTLOOP 

END IF 
IF (V < RA AND R < 0) OR (V > RA AND R > 0) THEN 

PAINT (625, 272), 4, 7 
ELSE 

GOTOTLOOP 
ENOIF 

END IF 
FOR H = 1 TO 549 'HORIZONTAL RANGE 

OUT COUT, 4:V = (INP(CIN) \ 16) 'GET LOW 112 BYTE 
OUT COUT, 5: V = V + (INP(CIN) AND &HFO) - P +50 
IF V > 327 THEN V = 327 ELSE IF V < 2 THEN V = 2 
IF H > 2 THEN LINE;, 1 )-(H. 328), 0 
IF H > 2 THEN LINE H, OLDV)-(H, V) 
PSET iH. 30), 2: PS T (H, 60), 2: PSET (H, 90), 2: PSET (H, 120), 2 
PSET H, 150), 2: PSET (H, 180), 2: PSE'r (H, 210), 2 
PSET H, 240}, 2: PSET (H, 270), 2: PSET (H, 300), 2 
IF H MOD 50 = 0 THEN LINE {H, 1 )-(H, 328), 2 
OLDV = V: OUT COUT, 0: OUT COUt 8 'NEXT ADDRESS 

NEXTH 
key$= INKEY$: If key$= "q" OR key$= "Q"THEN END 
LOCATE C, 73: PRlNT" • 
IF key$ = "2"THEN C = C + 4: IF C = 24 THEN C = 8 
IF kev$ = "8"THEN C = C • 4: IF C = 4 THEN C = 20 
LOCATE C, 73: PRINT">" 
IF C = a THEN 'SENSITIVITY 

IF key$= ''6"THEN : S = S + 1: IF S > 7 THEN S = 0 
IF key$ ="4"THEN :S = S -1:1F S < OTHEN S = 7 
IF S = 0 THEN LOCATE a, 74: PRINT "GND" 
IF S = 1 THEN LOCATE 8, 74: PRINT "2.0" 
IF S = 2 THEN LOCATE 8, 74: PRINT "1.0" 
IF S = 3 THEN LOCATE 8, 74: PRINT" .5" 
IF S = 4 THEN LOCATE a. 74: PRINT" .2" 
IF S = 5 THEN LOCATE a. 74: PRINT" .1 " 
IF S = 6 THEN LOCATE a, 74: PRINT • .os• 
IF S = 7 THEN LOCATE 8, 74: PRINT • .02" 

END IF 
IF C = 12THEN 'POSITION 

IF key$= "6"THEN: P = P + 2: IF P > 90THEN P = -90 
IF key$ = "4• THEN : P = P - 2: IF P < ·90 THEN P = 90 
LOCATE 12, 74: PRINT P 

END IF 
IF C = 16 THEN 'TIME BASE 

IF key$= "6"THEN :T =T + 1:1FT > 23THENT = 11 
IF key$= "4"THEN :T =T -1:1FT < 11 THENT = 23 
IF T = 11 THEN LOCATE 16, 74: PRINT "20MS" 
IF T = 12 THEN LOCATE 16, 74: PRINT "10MS" 
1FT= 13 THEN LOCATE 16,74: PAINT" 5MS" 
IF T = 14 THEN LOCATE 16,74: PRINT" 2MS• 
1FT= 15 THEN LOCATE 16, 74:PRINT.1MS" 
IF T = 16 THEN LOCATE 16, 74: PRINT ".SMS" 
1FT= 17THEN LOCATE 16,74: PRJNT".2MS" 
1FT= 18 THEN LOCATE 16, 74:PRINT".1MS• 
IF T = 19 THEN LOCATE 16, 74: PRINT "50US" 
IF T = 20 THEN LOCATE 16, 74: PRINT "20US* 
IF T = 21 THEN LOCATE 16, 74: PRINT "10US" 
IF T = 22 THEN LOCATE 16, 74: PRINT" SUS* 
IF T = 23 THEN LOCATE 16, 74: PRINT" 2US" 

END IF 
IF C = 20 THEN 'TRIGGER 

IF key$ = "6"THEN : R = R + 1: IF R > 30 THEN R = -30 
IF key$= "4"THEN :R = R ·1: IF R < -30THEN R =30 
LOCATE 20, 74: PRINT R 

END IF 
GOTOSTART 



PRINTER PORT O'SCOPE 
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PRINTER PORT O'SCOPE 
QTY 
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WRITE CLOCK SELECT 2 

25MC 
;L ,_H 5V 

l8 12 
14 5 13 6 

71 14 
74HCT 3 12 15 74HCT 9 

390 11 1 251 10 

16=5V 915 2 ~ 
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2,8,14 1 13 16=5V 
3 
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9.15 15 74HCT 
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1 251 

- - 10 
-

8=GND 11 
2,3,4 16=5V 7 EXT CLOCK 

Schmidt Trigger to reduce noise and 
an inverter to correct for some sig­
nals being inverted from the printer 
port. The 7 4HCT20 works as a gate 
to generate the reset signal. The 
state of 01 makes it possible to 
select between two different chan­
nels. See the Mode Selection Chart. 

The next problem is that the 
clock speed of 25 MC is fine for 
high-speed mode, but it needs to be 
slowed down in order to capture 
lower frequencies. This has to be 
done in an orderly method so you 
can know exactly what the frequen­
cy is and, hence, what the sample 
rate is. 

Usually a 1-2-5-1 0 stepping 
sequence method is used. The 
7 4HCT390 contains two of the 
dividers that are needed in each 
chip. Each divider divides by 2 and 
then by 5 for a total of dividing by 
10. Then, two 74HCT251 selectors 

1 
1 
1 
1 
1 
1 
1 
2 

WRITE 2 
CLOCK 1 

4 
6 
1 
1 
1 
1 

5-D3 1 
6 

FROM 
PRINTER 
PORT 

1 
10 
2 
1 
1 

4-02 1 
3-01 2 
2-DO 

6-D4 

1 
2 

-25 
1 

select the desired clock frequency 
out of the eight possibilities that 
each can select. 

To choose between the two 
selectors, data bits 3 and 4 are 
used. A low-data bit enables a 
7 4HCT251 selector. The selected 
clock output can also be called the 
system clock. 

Then there is the input gain and 
attenuation circuit. FETs on the 
input give it a high-impedance input 
to minimize loading on the circuit 
under test. The FETs don't provide 
any gain. A 2N3906 provides low­
impedance drive to the resistor volt­
age divider network. 

Next, a CD4051 analog multi­
plexer selects a tap on a resistor 
divider to feed the NE592 amplifier. 
This divider allows a range of .02 
volts per division to two volts per 
division. The NE592 amplifier pro­
vides inversion, adjustable gain, 

Controls and How They Work 

VOLTS/DIVISION 3 BITS GAIN (05,06,07) 
VERT. POSITION SOFTWARE 
TIME/DIVISION 3 BITS (00-2), 2 SELECT BITS (03,04) 

Frequency to Time Conversion 

Position Frequency Time 
23 25MC 2 uS per Division 
22 10MC 5 uS per Division 
21 5MC 1 0 uS per DiviSion 
20 2.5MC 20 uS per Oivislon 
19 1 MC 50 uS per DiviSion 
18 500KC 1 00 uS per DiviSion 
17 250KC 200 uS per Division 
16 100KC 500 uS per Division 
15 SOKC 1 mS per Division 
14 25KC 2 mS per Division 
13 10KC 5 mS per Division 
12 5KC 10 mS per Division 
11 2.5KC 20 mS per Division 

Printer Port O'scope Detailed Parts List 

NUMBER PINS Source Price Total 
2N3904 Newark $ .22 $ .44 
2N4416 Newark 1.00 2.00 
NE592N 14 Newark .75 .75 
ADITSJN 24 Newark 15.00 15.00 
DS2010-50 28 Newark 12.02 12.02 
570..CD74HC4051 E 16 Mouser .75 .75 
570~CD7 4HCT257E 16 Mouser .55 .55 
570~074HCT14E 14 Mouser .40 .40 
570-CD74HCT20E 14 Mouser .38 .38 
570-CD73HCT390E 16 Mouser .79 1.58 
570-CD74HCT251 E 16 Mouser .59 1.18 
520-TCF2500 CLOCK 14 Mouser 3.25 3.25 
506-214-AG19DC 14-pin Mouser .14 .56 
506-216-AG19DC 16-pin Mouser .16 .96 
506-224-AG19DC 24-pin Mouser .24 .24 
506-228-AG19DC 28-pin Mouser .28 .28 
513-NJM7805FA Regulator Mouser .47 .47 
51 3-NJM78L05A Regulator Mouser .27 .27 
513-NJM79L05A Regulator Mouser .29 .29 
333-1 N4148 Diodes Mouser .12 .72 
156-1225 25-pin Male Conn. Mouser .99 .99 
581-EXWD104M .1/SOV Caps Mouser .14 1.40 
140·XLR16V2200 2200116V Caps Mouser .75 1.50 
583-RB151 Bridge 1A 50V Mouser .81 .81 
173-53101 Power Cord Mouser 2.80 2.80 
1 OTA230 On/Off Switch Mouser 3.55 3.55 
323-409H-500 Ohm Trimmers Mouser .61 1.22 
546-1598G-BK Cabinet 1 OX6x3 Mouser 23.76 23.76 
523-31-221-RFX BNC Conn. Mouser 1.37 2.74 
1/4 Watt Resistor Assortment Radio Shack 7.99 .79 
12.6 VCT 1A Transformer Radio Shack 5.99 5.99 

TOTAL I MACHINE - $87.64 

and a bias voltage of 1 . 7 volts. The 
gain should be adjusted so that a 
one-volt peak-to-peak signal at .1 
volt per division fills the entire 
screen. 

The input voltage divider uses 
some strange resistor values. The 
600-ohm resistor is two 1.2K resis­
tors in parallel. The 60-ohm resistor 
is two 120-ohm resistors in parallel. 
The 200-ohm and 1 0-ohm resistors 
are two 1 00-ohm and two 1 0-ohm 
resistors in series. 

To reduce noise on the inputs 
from the wire running to the printer 
port, 220- to 470-ohm resistors to 
the five-volt supply can be used. 
The inputs are pins 1 to 9 and pins 
14 to pin 17. Pins 20 through 25 are 
tied to the ground. 

The circuit board is made by 
photocopying the design onto one 
of the many circuit board's transfer 
films. The design is then transferred 

from the film to a copper-covered 
board with an iron. The film is 
removed and then the board is 
etched in a plastic tray with etching 
acid. Once etched and cleaned, the 
holes are drilled using a #65 bit in a 
drill press. Harbor Freight has drill 
presses that will do for only $50.00. 
The drills can be bought at "ham­
tests" for $3.00. A suitable cabinet 
can be purchased for $6.00 at ham­
tests as well. 

The circuit is built on a printed 
circuit board, or a pad-per-hole 
board. On a pad-per-hole board, 
power and ground are created 
using 20 gauge solid copper wire. 
After power distribution is wired up, 
check it out with a voltmeter for the 
proper voltages. Then it is safe to 
install the ICs. 

The NE592s and 4051s should 
not be wire-wrapped. Instead, use 
point-to-point soldering with analog 
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Printer Port O'scope Circuit Bonl, viewed from top. 
Numbers are pins on the printer port connector 

ground busses surrounding their 
area on the circuit board. 

The wiring can be done one II 
section at a time in the order that 
their block diagrams appear in this 
article. Each section is then wired 

Motorola EE3 

and tested with a logic probe to 
ensure proper operation. The 
AD775 can be tested with a direct 
input as long as it is between 
ground and 2.5 volts. NV 

Now Available: 

unday, 8am-2pm $1295 *EE3 

Jul27th 
E Admission & Parking 

Shop 1 OO's of Sellers 

in ACP's Giant Parking Lot 
Advanced Comput~r Products, Inc. 

9& July 1997/Nuts & Volts Magazine 

*Star-Tac 
*Pocket Size *7-Way Boxes 

*Operates on 
9-volt Battery *Load Code 

Removal 
*Easy to read 
LCD Display *Repair & Update 

Old Units 

"CopyCat, Black Box, Stand-alone Programmer" 
You have all heard of this amazing device, now you can 
own one for yourself. Complete with cables, and easy 

instructions. No kit to put together. Completely 
Assembled & Pre-tested. 

Electronic Service & Supplies 
219-744-4788 

BYDN38B@Prodigy.com 
http://www.cris.com/-macguyvr 

Write In 74 on Reeder Service Card. 

I MISC. ELECTRONICS WANTED cont. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

WANTED: ZENITH Mod. 4030 or 4040 con· 
verter. Please call502·926-7277 after 7pm C. 

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak­
ers, tubes, etc. FREE OFFER 1·800·251-
5454. 

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

MISCELLANEOUS ELECTRONICS WANT­
ED: Northern Telecom and AT&T boards, 
Picturetel video conferencing units. New to 5 
years. 760-632-9775. 

WANTED: X-BAND radar & microwave 
equip., WWII-1960. Civilian, military. Working 
or not. Parts TMs etc. SHF, Box 10215, 
Pittsburgh, PA 15232. 



THE SMARTEST SOLUTION 

Crownhi/1 can offer a broad range of processor based smart cards from 
just £1.00. and Smart Card sockets for just £1.45 ea. PIC Microchip based 
Smart Cards now available at just £5.00 ea .......... DEVELOP YOUR OWN 
SMART CARD I 
Crownhi/1 can supply over 150 different types of IC from more than 12 
silicon suppliers, all can be incorporated into smart card format. Some 
cards are available from stock, most are manufactured to the customers 
specification. 

BASIC SMART CARD EVALUATION P87C51/2 PROGRAMMER 
PACKAGE 
• Smart Card Reader/ Wrrter (Programming 

Interface) 

+ Programs all makes of 
P87C51/2 and Am tel 89C51 
flash types. • Evaiuatton applications, for use wrth 

Smart cards prov1ded 1n the package. 
Basic 10 Card. Baste Electromc Purse, 
Basic Loyalty Card. 

+ Plugs mto senal port on IBM PC 
or compatible. 

+ Complete w1th software, 
connection lead and PSU • ·c · Library & Command descnpt1ons. For 

the user to des1gn their awn Smart Card • £79.95 

• applications using the cards provided. r"'1..--= ..... --..... ------~­Programmers Development Su~e . Text 

• 
Ed~or Assembler. Simulator for 
programming the Cards proVlded. 
INTRODUCTORY PRICE 

PROGRAMMER 
+ Programs 16V8. 16V8A, 20V8, 

20V8A, 20V8Z. £99.95 
t Works on IBM PC compatible, 

laptops, notebooks. etc. 
Professional Reader Writer Package 

PC Interface, technical documentation giving conmand 
• Plugs in Centronics port. 
+ Easy to use software 

and .lib files for all cards listed below. 
Reader Wrrter allows communication between a PC and 
different communication protocols. By taking care of the 

part•culars. it allows control of the cards without the user 
involved With the techn1cal details of the card operation. 

+ Supplied with PLAN Logic compiler 
software 

• Complete with examples, 
connection lead, PSU and user 
manual. 

• £89.95 

SMART CARD INTERROGATION SYSTEM 

£9.95 • • 
Smart Card Reader/ Writer (Programming Interface) 
Smart Card Interrogation System, to identify the commands 
accepted by any valid Smart Card and log them to disk for 
evaluation . Will allow the user to 're send • known commands and 
monitor the result. 

• Passive interface to allow the user to monitor the data flow between 
Card and host system. 

• 244 page Hard Back reference book, covering all aspects of Smart 
Card design and programming. 

PCB for above £7.00 • • • 
Sample program to read memory type Phone cards 
Data on NEW Visa Smart Cards 

\ ·~.\ 
~1.\~TEilCAII.I) 

~WITCH 

t~cn.pud 

CB74PW UK 

£149.99 

SGS 
Thomson 
STI305 
STt4C02XC 
STI4C'04C f----~ 

66 o700 Fax 01353 6667 10 Email Sales@crawnhlll co uk 

WANTED: ELECTRICAL materials, Allen­
Bradley, Agastat, Appleton, Crouse-hinds, 
T&B, Square D, Pyle National, Russel & Stoll, 
circuit breakers, fuses, connectors. Call 
Seiner Sales, 805-376-9044, FAX 805-376-
8207. 

WANTED: BALANCING machines & vibra­
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada, Schenck, I AD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
31 0-538-8273. 

HIGHEST PRICES PAID FOR WESTERN 
ELECTRIC TUBES, EQUIPMENT, AND LIT­
ERATURE. Other tubes wanted: 2A3, 
5AR4/GZ34, 6CA7/EL34, 6L6GC, 10, 
12AX7/ECC83, 45, 50, KT66, KT77, KT88, 
211NT-4C, 845, 5691 , 5692, 6550, etc. Don 
Singerhouse, PO Box 321, New Richmond, 
Wl54017. Phone/Fax: 715-246-3899. 

WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson's, Inc., 6701 
Melrose Ave., Louisville, KY 40216, 502-448-
6228. 

WANTED: SURPLUS electron tubes, Allen­
Bradley carbon comp. resistors, Sprague 
Black Beauty caps. Contact Charlie 818-444-
7079, Fax 818-444-6863. 

WANTED: TUBE HiFi, Tube theater/commer­
cial amps, speakers etc. Corner 
speakers/coaxialsltriaxials. Old guitars & gui­
tar amps. Altec, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc. Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737-
3355. 

WANT USED or surplus DC motor controls or 
adjustable frequency AC drives, 1/2 HP and 
up. DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So., Seattle, WA 
98118. Voice/Fax 206-723-8487. 

WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
7098 Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

SS WHITE AIR ABRASIVE wanted. Model 
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice). 

TESTERS WANTED: Immediate offers made 
for Ultrasonic, Magnetic Particle, Eddy 
Current, X-Ray and Borescopes, 24hrs. 
Leave detailed message with make/model. 1-
800-530-3371. 

WANTED: ELECTRON tubes, ICs, semicon­
ductors. Astral, PO Box 707NV, Linden, NJ 
07036. Call1-800-666-8467. 

I 

BBS & ONLINE SERVICES 

VISIT DON Lancaster's GURU'S LAIR web­
site at http://www.tinaja.com PICs, pseudo­
science, PostScript, patents, Tinaja quests, 
flutterwumpers, book-on-demand, magic 
sinewaves, money machines, Navicubes, 
tramways, wavelets, and Webmastering . 
Online reprints, consultants net, forums , 
annotated hot links, surplus bargains, great 
heaping bunches more. 

sell Nuts & Volts 
iny()ur store and earn$$$! 

Contact us for details. 909-371·8497 
E-Mail di$t[ibut<m@nutsvolts.com 

NOVAVISIONS 
QTY QTY QTY 

10 20 50 

NV-5600 (PIO) .... . $199 $185 $170 
NV-5700 ........ . $199 $185 $170 
NV-5800 . ....... . $199 $185 $170 
NV-5750 (JBB) . ... $275 $260 $245 

NEW 
CONVERTERS 

QTY 
10 

CENTURY CT -3000 •• • $65 
PANASONIC 145 .... . $79 

QTY 
20 

$60 
$74 

' 

QTY 
50 

$55 
$69 

ALL TYPES OF CABLE 
EQUIPMENT AVAILABLE. 

CALL FOR DETAILS. 



RESOURCE BIN 

Useful tOols for Book­
on-demand publishing. 

ur usual reminder here 
that the Resource Bin is 
now a two-way column. 
You can get tech help, 

consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at 520-428-4073 
weekdays 8-5 Mountain Standard 
Time. 

Book-on-Demand 
Publishing 

There's now a new Book-on­
demand opportunity. With BOD, 
books will be produced only when 
and as ordered. 

There is no inventory and noth­
ing ever gets out of date. Author 
royalties can go as high as 90% and 
be paid hourly. A backlist can con­
tinue forever. There is rarely a 
return and never a shopworn copy. 
Products are easily customized for 
each and every buyer. The time 
from manuscript to product can be 
measured in minutes, rather than 
months. Corrections are trivially 
made at any time. 

Most BOD can be done at home 
or as a small-scale tech start-up. 
For smaller quantities or unknown 
sales, costs are far lower than tradi­
tional publishing. At least up to 
3,000 certain sales in a short time 
period. 

ting up your own BOD operation ... 

Adobe Acrobat 

You can use most any software 
to create BOD files. So long as it 
does a good job of generating 
PostScript that is clean and com­
pact. Obvious choices are 
Pagemaker or Illustrator. 

PostScript is an outstanding 
general-purpose computer language 
which I believe is the standard way 
to publish. 

PostScript 's strong po ints 
include high speed, total device 
independence, and a stunning vari­
ety of incredibly high-quality fonts. 

A new web-friendly "RISC" vari­
ant of PostScript is called Adobe 
Acrobat. Acrobat's .PDF files are by 
far your best way to communicate 
with a BOD printer. Many apps 
directly generate .PDF f i les . 
Otherwise, any PostScript file or any 
.EPS file can be converted to .PDF 
using either Adobe 's Acrobat 
Distiller or GhostScript shareware. 

Free Acrobat readers are avail­
able from www.adobe.com See that 
Acrobat Library shelf of 
www.tinaja.com- Access to a free 
online version of Distiller is also pro­
vided for you as are GhostScript 
access links. 

NEXT MONTH: 

would speak genuine Adobe 
PostScript level II, version 2017 or 
higher. Offering an enhanced 600 
DPI resolution. Along with improved 
halftones. Which most people can­
not tell from unenhanced 1200 DPI 
or anything higher. Much of tradi­
tional ink printing will not end up 
remotely near this quality. Owing to 
press and operator variables. 

A minimum speed of 15 pages 
per minute. With an 11 x 17 option 
for covers or multi-page work. 

A bolt-on or slide-in duplexer is 
a must. A duplexer lets you print 
both sides of a sheet in one trip. 
Duplexing is just plain wonderful. 
Mess up a duplexed page in any 
large book, and you have to fix a 
single page. Without duplexing, you 
lose the whole job. 

Duplexing nicely self-collates. 
A companion printer hard disk is 

a must. To store lots of fonts, to 
speed up operation, for photos, for 
patterns and forms, and to archive 
your entire job. But mostly to permit 
unattended overnight operation. 

You'll also want your toner carts 
to be readily rechargeable with per­
page toner costs in the 0.2 cents 
range. The real service manuals 
should be readily available, as 
should all parts. 

The obvious choice for heavy­
duty and high-volume BOD is that 
superb Hewlett-Packard 5SiMX. 
This 24 PPM, duplexing 11 x 17 
laser printer meets all of my goals 
for a mid-range BOD printer. Street 
prices are approaching $3,400.00 or 
so. To put this in perspective, eight 
of these in parallel could easily blow 
away a $240,000.00 Docutech. 

HP's new Mopier software can 
fully automate unattended BOD 
printing. Carts are good for 15,000 
pages. All of the high-wear parts 
snap in and out. 

Their 5M+ printer is a lot cheap-
er and somewhat slower. But this 

meets all of my ideal printer 
goals except tor that essen­
tial hard disk. When your 

BOD also circumvents most of 
the hassles of traditional publishing. 
Such as that wonderful IRS Thor 
Decision that pays publishers to 
shred books and decimates back­
lists. Or the notorious publisher's 
committees that sit on your manu­
script for a year and then reject it 
because it is "not timely." 

Don looks at useful 
resources for ama­
teur astronomy. 

BOD budget is really limited, 
check a used 4M+, which 
you should find !or 
$1 ,199.00 plus the duplexer. 

I've recently tested an 

Or "reserves against returns" 
which blatantly rip off authors. Or 
the recent publisher merger mania. 
Which has clearly replaced normal 
incompetence with acute rec­
tocrainial inversion. 

Or chain bookstores which 
replace 60,000 different Mom-and­
Pop titles with 1 0 copies each of 
only 6,000 "best selling" books. 
Most of which will get pulled and 
shredded after a mere 22 weeks on 
the shelf. 

Let's see what's involved in set-
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Which Printer? 

Until recently, you absolutely 
had to have a PostScript printer for 
BOD. Between host Acrobat and 
GhostScript, non-PostScript printers 
could now at least theoretically be 
used for some BOD work. But they 
will usually be slower and may pre­
sent other major problems. Thus, I 
strongly feel that a PostScript printer 
remains the most reasonable way to 
go. And because of speed and qual­
ity, a laser printer is often your best 
choice. 

An ideal BOD laser printer 

interesting niche printer. 
One I'll use exclusively for covers, 
table tents, and business cards. Or 
for those few pages where photore­
alistic color is a must. 

This is the Alps MD201 0. Its 
street price is under $390.00. Micro­
dry ribbons get used. Special foil rib­
bons are also available for Kroy 
Color hot stamping effects. Heavier 
stocks are supported in their "card­
board" mode. The largest sheet size 
is 8-1/2 x 14 legal, which translates 
to a wrap around cover of eight 
inches high by 6-1/2 wide. 

The machine can't speak 
PostScript. But it does work fine with 
Acrobat or GhostScript. Their printer 

ACTIVE FIL TEA COOKBOOK 
The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TIL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals . 
About as hands-on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TIL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Ask the Guru I or II or Ill . . . . . . . . . . . $24.50 
Hardware Hacker II, Ill or IV . . . . . . . . $24.50 
Micro Cookbook I . . . .. .... . ....... $19.50 
PostScript Beginner Stuff . . . . . . . . . . . $29.50 
PostScript Show and Tell . .. ....•... $29.50 
lntro to PostScript Video . . . . . . . . . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $34.50 
PostScript Tutorial/Cookbook . . . . . . . $22.50 
PostScript by Example . . . . . . . . . . . . . $32.50 
Understanding PS Programming . . . . . $29.50 
PostScript: A Visual Approach . . .. . .. $22.50 
PostScript Program Design . . . . . . . . . $24.50 
Thinking in PostScript . . . . . . . . . . . . . $22.50 
LaserWriter Reference . . . . . . . . • . . . . $19.50 
Type 1 Font Format . 00 ••••• 00. • • • • $16.50 
Acrobat Reference . . . . . . . . . . . . • . . . $24.50 
Whole works (all PostScript) . . . . • . . $380.00 
Synergetics Surplus Catalog . . . . . . . . FREE 
Techmcallnsider Secrets. . . . . . . . . . . FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, publications, 
workarounds, fontgrabbing, more. For most any 
PostScript printer. Mac or PC format. $29.50 

BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Don's tested 
and proven real-world alternatives. 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Don's Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Don's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 

SYttERGETICS 
iJOX 809-NV 

Thatcher, AZ 85552 
(520) 428-4073 

Write In 199 on Reader Service Card. 



Abbeon-Cal Desktop Publishers Jnl Instant Printer P-0-P & Sign Design S~nCraft 123-208A Gray Ave 462 Boston St Box368 7400 Skokie Blvd P Box06031 
Santa Barbara CA 93101 Topsfield MA 01983 Northbrook IL 60065 Skokie IL 60077 Ft M~rs FL 33906 
(805) 966-0010 (508} 887-2246 (708) 564-5940 (708) 675-7400 (813 .939-4644 

.·>.;: 

Adobe Acrobat ~rtDeslgns Ktockit Premier Papers Standard Bind-Fast 
1585 Charleston Ad 3 Stillmeadow Ln P0Box636 P0Box64785 10 Connector Ad 
Mountain View CA 94039 Lancaster CA 93536 lake Geneva WI 53147 St Paul MN 55164 Andover MA 01810 
(800) 833-6687 (805} 943-4746 (800) 5S6-2546 (800) 843-0414 (800) 526-4774 

Labco Printer Mart Adobe S~atems 
POBox 900 

=lc Graphic. 
Forest Park Dr 27563 Dover Ave 899 Presidential #11 0 

Static Control COmpts 
3115 H Siler Dr 

Mountain View CA 94039 Peoria IL 61601 Warren MJ 46093 Richardson TX 75081 Sanford NC 27331 
(800) 833-6687 (309) 688-8800 (810) 754-7539 (800) 864-1155 (800) 488-2424 

Alps Electric Electronic Publishing Laser Buddy Printer's Hot Line ~~ 3553 North First St 10Tara8lvd, 5th FL 117A Comrnrcial Drive POBox 1709 
San Jose CA 95134 Nashua NH 03062 Thornasvllie GA 31792 Fort Dodge lA 50501 Thatcher AZ 85552 
(408) 432-6000 (603) 891-9186 (800) 873-9758 (800) 950-7746 (520) 428-4073 

Andrews Decaf Foiled A::ln Lindsay Plolblications Printer& Shopper Technikslnc 
6559 N Avondale Ave POBox 38 POBol\538 PO Drawer 1056 45JRi~Rd 
Chica~ IL 60631 e Brunswick NJ 08816 Bradley ll 60915 Chula Vista CA 92012 ~oes 08551 
(312) 75-1000 (908) 238·1800 (815) 935-5353 (800) 854-2911 ( ) 788·8249 

Awards & Engraving Gane Brottlers Martin Yale Printer's Sh11reware Technique 
1400 .Greenreaf Ave 5019 W Lovers Ln 2800 MidwtYc · 500 N Spauldl~ Ave 10 Post Office Sq #6008 

Bloomfield 0 80020 8k Grove Village IL 60648 Chicago IL 606 4 Dallas TX 75209 Boston MA 02109 
(303) 469-0424 (800) 323..()596 (312) 826-4444 (214) 350-1902 (800) A-PAPERS 

Bookbinders Warehouse Gaylord Brothers Midnight Engineering Printwear Don Thompson 
31 Division Street POBol\4901 1700 Washington Ave 1008 Depot Hill Ad 6 Morgan #112 
Keyport NJ 07735 Syracuse NY 13221 Rocky Ford CO 81067 Broomfield CO 80020 Irvine CA 92718 
(908) 265-0306 (800) 634-6307 (719) 254-4558 (303) 469-0424 (714) 855-3838 

California Printers Great Papers On Paper Publish TrlumphiMBM 
POBox 11766 POBol\8465 PO Box 1365 501 Second St #600 54-21 48lh St 
Santa Ana CA 92711 Mankato MN 56002 Elk Grove Village IL 60009 San Francisco CA 94107 Ma~eth NY 11378 
(714) 838-9401 (800) 287-8163 (800) 826-2299 (415) 243-0600 (800 223-2508 

Challenge Machine~ Hewiett-P~~ekard Manuals Paper Access Quick Printing U&lc 
1810 E Industrial Pk r 19310 Pruneridge Ave 
Grand Haven Ml49417 

23West 18St 1680 SW Bayshore Blvd 2 D~ Hammarskjold Plz 
Cupertino CA 94014 New York NY 10011 Port St Lucie FL 34984 New ork NY 10017 

(800) 866-7800 (800) 752.0900 (800) PAPEA.01 (407) 879-6666 (212) 371-0699 

COmpu·Mart Horse trader Paper Direct Recharger Unlbind 
899 Presidential #110 POBox11712 57 Romanelli Ave 4218 W Charleston Blvd 4125 Prospect Dr 
Richardson TX 75081 Santa Ana CA 92711 S Hackensack NJ 07606 Las Vegas NV 89102 Carmichael CA 95608 
(972) 238-1133 (714) 734-8400 (800) A-PAPERS (702) 438-5557 (916) 967-6401 

Computer Resetler Impression& Paper Plus Screen Printing Velo-Bfnd 
600 Community Dr 1515 Broadway 4101 McEwen #800 407 Gilbert Ave 650 Alrnanor Ave 
Manhasset NY 11 030 New York NY 1 0036 San Antonio TX 75244 Cincinatti OH 45202 Sunnyvale CA 94086 
(516) 562-5000 (212) 669-1300 (888) PAPERPLUS (513) 421-2050 (800) 538-1798 

DarcyPa~r lnsideFinishing Planu North America ~Business Wire..()(JBI 
POBox56652 15 E; 26th Sl lt1908 15455-C Gmwy-Hayden Lp 1 D~t H!U Office Pk 205 Cottage St 

Scottsdale AZ 85260 Wash~on OC 20040 New York NY 10010 Broornffeld CO 80020 Poutkeepsie NY 12602 
(602) 991-2320 (202) 2·7949 (21~) 532·19&8 (303) 469-04~4 (800 431-4610 

driver even does its own color sepa­
rations. It sure is fascinating to 
watch the build-up of one color at a 
time. 

Speed? Uh, calling it glacial 
would be a compliment. Further 
details are in MUSE113.PDF on 
www.tinaja.com 

One trick I am currently explor­
ing: using this printer to print color 
blobs and boxes overnight. Then 
feeding the intermediate results to a 
5SiMX for a final overprinting. 

Papers 

Not all papers are laser or inkjet 
compatible, so it is super important 
to test what you use. It is often best 
to stick with "laser rated" stocks. 

The older wholesale paper out­
fits are frustratingly impossible to 
deal with . But they are great 
sources for paper samples and 
swatch books. 

Note that colored paper is one 
easy way to liven up your products. 
Note also that there are lots of 
shades of "white." Superbright pre­
mium papers have a brightness 
above 91 . Use these for first quality 
or any time that you are doing cam­
era-ready work. 

The basis weight of any paper is 
a totally misleading number pur-

posely intended to confuse and con­
found. A paper's basis weight has 
nothing to do with how much any 
sheet of paper weighs. Or how thick 
it is. 

For instance, a 20-pound paper 
is heavier than a 50-pound paper, 
but lighter than a 60-pound paper. 
Paper basis weight depends only 
upon how big your printing press is. 
Got it? 

Fortunately, we're finally getting 
away from this utterly absurd sys­
tem. Newer suppliers directly 
express their paper weight in grams 
per square meter which is a true 
measure of how heavy your sheet 
is. Thickness is something else 
again, depending upon a paper's 
bulk. High-bulk papers are useful to 
thicken up thinner books. 

My favorite paper source is the 
75-store, national Paper Plus chain. 
You can buy quality papers by the 
ream or by the case at reasonable 
prices. Plus bunches of related stuff. 
You can find your nearest store 
by visiting the web site at 
www.paperplus.com 

For plain old grunt paper , 
though, it is hard to beat the ware­
house stores such as Costco or 
whoever. Typically, their retail case 
lot price is lower than paper house 
quantity wholesale. 

There are lots of newer, direct 
mail paper sources. These outfits 
are great for specialty letterheads 
and matching envelopes, business 
card blanks, and such. But their 
prices are otherwise way too high 
for serious BOD tasks. Typical firms 
include Technique, Great Papers, 
Paper Access, On Paper, Paper 
Direct, and Premier Papers. 

A new glossy LaserCast from 
Darcy Paper is offered in lots of 
bright colors. I use their Champagne 
for my catalog covers, with Simpson 
offset ivory for the insides. By play­
ing games with those 4M+ trays and 
duplexer, I print and custom address 
the cover and collate it to three 
inside signatures. 

All automated in one pass. 
Humidity can totally trash a 

BOD operation, so a good wall 
mounted hygrometer is a must. The 
optimum humidity range is 25 to 45 
percent. Cheap hygrometers come 
from, of all places, Klockit, while 
really good ones are available at 
Abbeon Cal. 

Bound and Determined 

There is no "best" Book-on­
Demand binding system. Instead, 
there are a few intelligent choices 
and potentially useful alternatives. 

Because a decent small scale bind· 
ing solution is the last remaining 
hurdle for BOD, there are tremen­
dous opportunities here. 

A perfect binding is one that 
lays flat. Ideally, you'd want a low­
cost lay-flat perfect binding system 
which can deliver a quality cover for 
less than 50 cents total cost. With 
less than $400.00 in machinery and 
a one-minute processing time. You 
want the ability to apply any cover 
materials in any combination and 
any thickness. You want to be able 
to print on the spine. You'll want full 
color and total scuff resistance, plus 
foil options. And, oh yeah, you'll 
want the pages to never come loose 
or fall out. 

Above all, you'll want to produce 
a home or small-scale product that 
is as good as or better than anything 
you see today on a bookstore's 
shelves. I call this the Turing Test, 
where your own product is either 
comparable or superior to tradition· 
al, mass-produced commercial 
bookbinding. 

Plain old saddle bound staples 
are an obvious starting point. Print 
in four page signatures. Then fold 
up your sheets. Long-throw staplers 
are finally dropping to sane prices. 

An interesting non-perfect solu­
tion is that Personal Velobinder. 
Which is great for proposals or 
reports. When on sale, you can get 
the machines for $29.00 each and 
the bindings at a quarter each. One 
hint: Be extremely careful when 
punching. The small holes near the 
edge can trash your job with only 
the slightest misalignment. 

Four hands are best for punch­
ing. 

While plastic comb binding sys­
tems are readily available, these are 
always a gross and demeaning 
insult to your customers. You are 
better off stapling a used diaper to 
your product. 

There's some interesting wire 
bind systems that are more use.r­
appealing. Some even can use the 
plastic comb punches. Wire bind­
ing's big thing is a true lay-flat. 
Which is handy for user manuals, 
calanders, and cookbooks. 

Wire-0 is one source. 
I currently use the Unibind ther­

mal perfect binding system. Their 
original covers had a pre-applied 
glue strip of varying thicknesses . 
You'd jog your pages and drop the 
cover into a toaster-like beastie for 
half a minute. The books then get 
solidly whumped on a forming plate 
and then set aside to cool. Around a 
buck for the cover. Toasters are free 
if you buy enough covers and 
$200.00 otherwise. 

Newer Unibind products include 
their Pelsaer and Pentabind offer· 
ings. These are basically a position­
able hot glue that you use with your 
unlimited choice of cover materials. 
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5oftware 
C\eoronce Out\et 

Map 'n' Go S111"' 
Mlcrmfl omce Pro 97 upgrade $289'" 
Windows 3.1 $49'" 
Encarta 97 Wln95 CD S39'" 
ClwlllzaUon CD S111"' 
QA Plus Diagnosis S19'" 
floorplan Plus 3D I Windows $111"' 
Return to Zork MAC I IBM $111"' 
lnfopedla S5"' 
Unlrs Solid Gold EdiUon CD $111"' 
lmaglneer Technical Wln951r NT S199'" 
Dos5.0 sn• 

Open 10-8 Mon-Frl 
Open 10-6 Sat-Sun 

(7141 434-4799 (714) U4-4797 
Pacific Standard Time 

1-800-230-SOFT 
OUintilles are Hmlled. Compallblllly not 

gua11nteed. No returns on used or opened 
(7638) 

merchandise. Retums must have aa 
autllorlzation number! Detective products will 
be replaced will! Identical Hems. Add $6 min. 
lor shipping. Policies, availability, and prices 

subjecllo change wHhoul notice. 

We also buy new sollware and closeouts $ 
Call 434-4797 or Fax 434-4799 

~ 
iiJ .. 

Write in 119 on Reader Service Card. 

QB VIDEO 
1-800-249-3025 

As always we carry the 
same great line of cable 
television products. Feel 

free to give us a call on all 
your equipment needs. 

BASIC CONVERTERS 

GBv11NI AD6000 
REGAL CR-83 

PANASONIC 100-3 
CENTURION 
TtiiELESS 
PANASONIC 145-3 
MlllENNILt.1 3 

NOVAVISION 
PANASONIC 175-3 
MAESTRO 

ACCESSORIES 

1FT. CABLE 
3FT. CABLE 
6FT. CABLE 
g\/BATTERY 
AA & AAA (2PK) 
1 S\1 AC ADAPTER 

REMOTES FROM 

FLTERS 2-28, 95-99 

SIIGLE 

$4.5 
$4.9 
$59 
$65 
$65 
$75 

$159 
$189 
$229 
$279 

SfjGLE 

$.60 
$.75 
$.90 
$.50 
$.50 
$4.00 
$8.00 
$10 

10LOT 

$37 
$40 
$49 
$58 
$58 
$67 
$130 
$160 
$190 
$225 

20LOT 

$.47 
$.60 
$.75 
$.38 
$.38 

$3.00 
$5.75 
$8.50 

PRICES ARE SUBJECT TO CHANGE 
SHIPPING/HANDUNG WILL BE ADDEO 

UPS OR FEDEX C.O.D. 
MINIMUM ORDER $80 

FAX: (800) 568-2464 

100 Wrlle In 158 on Reader Service Card. 

For any hot-glue system, a jog­
ger is essential. Martin- Yale has 
useful ones which list for $300.00. 
Otherwise you can make up your 
own from a $19.00 orbital jitter 
sander from Waf Mart. 

For modest cover protection, 
you can use Laser Buddy blacken­
ing spray overlain with artist's fixa­
tive. Klutzy peel-and-stick acetate is 
also available at an office supply 
house. 

Better yet, pick a true laminating 
system that locks in your toner. USI 
is one low-cost source. Note that 
there are gloss or matte laminates. 
New "lay-flat" options are also avail­
able. 

Another lamination supply 
source is GBC. These folks also 
have a wide variety of binding prod­
ucts. 

But their prices are often high. 
I feel that by far your best route 

to home BOD is a simple peel-and­
stick strip full of perforated hot glue. 
Which you'd place between your 
"anything goes" custom covers and 
your jogged inside pages. Then pop 
these into the Unibind toaster. 
There's no reason the strips could 
not be retailed for a nickel per bind­
ing. 

It is just that noboby, but 
nobody, has yet picked up on how 
big low-end user cost binding 
options can be. 

Planax North America has all 
sorts of interesting binding solutions. 
Besides peel-and-stick strips, 
they've got high-tech cold glue bind­
ing systems that are ultra strong and 
set up fast; Otabind lay-flat binding 
schemes; and bunches of other 
innovative systems. Sadly, I feel 
their prices are excessive. 

Slipped a decimal point, even. 
The smallest useful "real" print­

shop perfect binder is a Standard 
Bindfast 5. I've been meaning to 
pick one of these up. Sometimes 
these can be found at an auction for 
as little as $500.00. Lots of ads for 
pricier alternatives appear in the 
print shop magazines. 

Trimming makes nearly any 
BOD item appear more profession­
al. Your best bet early on is to try 
and gain an access to someone 
else's shear. For a while, I set up 
this deal with a college where I'd 
keep the blade sharp on an ancient 
guillotine cutter. 

In exchange for unlimited 
access. 

Forget about that $500.00 
Martin- Yale trimmer. I have never 
heard anybody report anything nice 
about it. Instead, look at a used 
Triumph 14 inch power shear or a 
Challenge 18 inch manual. 

There's one last binding alterna­
tive. One that can be very cheap 
and easily personalized. But is 
rather time and labor intensive. This 
method is to use classic hand book-

binding techniques. Check a large 
library for info. Both on the shelves 
and behind the desk. 

A newer text here is The Art of 
the Handmade Book by a Flora 
Fenimore. Lindsay has a Basic 
Bookbinding. Which he feels holds 
all you really need for a home BOD. 
Bookbinder's Warehouse, Gane and 
Gaylord are all traditional suppliers 
here. Two useful web sites on bind­
ing are www.redmark.co.nz and 
holly.colostate. edu/-sheilasl 

Lots more on binding solutions 
in BOUNDET.PDF on 
www.tinaja.com 

Useful BOD Publications 

Recharger is your leading mag­
azine for toner cart refills and most 
printer repair parts. I now use Static 
Control as my toner source. 
Bargains in both new and used 
printers often appear in Comp-U­
Mart and Computer Reseller. 

Printer servicing secrets, 
rebuilding kits, parts, and repair 
videos are all available from Don 
Thompson. 

Hewlett-Packard Manuals is the 
place to go for official service info. 
These manuals also apply to older 
Apple and OMS printers. But on any 
really dated machine, the manuals 
may cost more than the printer itself. 

That Desktop Publishers 
Journal is probably your leading 
BOD resource. Publish is a slick 
offering with useful BOD content. 
Another good candidate is 
Electronic Publishing. Who are big 
on reviews of high-end printers and 
typesetters. Frank Romero's 
columns here are always interest­
ing. 

By far your finest and most 
bizarre typography magazine is 
U&lc, short for Upper and lower 
case. And Dynamic Graphics is a 
useful layout pub. 

Traditional printshop mags 
include Quick Printing and Instant 
Printer. The Helene's Hotline over in 
Quick Printing is useful to pin down 
oddball supply items. Printer's 
Shopper is a catalog of bits and 
pieces required to run a jiffy print­
shop operation. 

Used print machinery. gets sold 
in regional trading shoppers. 
Because of old-boy networks and 
the "multi-tier" prices, it's real easy 
to get very badly burned on used 
gear. Even if you are an industry 
insider. 

At any rate, two useful California 
mags are HorseTrader and 
California Printer. Two national 
shoppers are Print Mart and that 
Printer's Hot Line. Useful software 
comes from Printer's Shareware. 
There's several net-based printing 
equipment services, but they charge 
more than they're worth. 

At least for me. 

There's lots of BOD opportuni­
ties just beyond the bounds of plain 
old books. Custom community stuff 
such as badges or bumperstickers, 
tickets, menus, tags, door hangers, 
catalogs, coupons, printed circuits, 
resumes, mugs, or political stuff. 

One pub I have newly discov­
ered here is A & £, and short for 
Awards and Engraving. Included are 
incredible sources of supplers for all 
sorts of oddball emerging BOD pos­
sibilities. Another in the oddball but 
useful category is POP&Sign 
Design. The "pop" is short for Point 
of Purchase. 

Printed circuits and direct trans­
fer solutions are available through 
Dyna-Art Designs or Techniks. 
Andrews and Labco are two decal 
sources. 

Old line sign magazines do 
include Signcraft and Sign 
Business. Thermal transfer and T­
shirt info often appears in Screen 
Printing, Impressions, or in 
PrintWear. And Inside Finishing is 
big on hot stamp foil applications. 

So is Foiled Again. 

For More Info 

Much more on BOD appears on 
the Book-on-demand Library Shelf 
of my Guru's Lair website you 
should find at http://www.tinaja.com 

Especially check out 
REV1 001.PDF on book distribution 
and promotion options. 

Alternate BOD approaches 
appear in Midnight Engineering 
magazine. I've got one example up 
as PUBAL TS.PDF on my 
http://www. tinaja.com 

I have also got my Book-on­
demand Resource Kit. Which is 
mostly a reprint collection of all my 
earlier BOD stuff, along with several 
samples and such. Details per my 
nearby Synergetics ad, or E-Mail me 
at don@tinaja.com NV 



Need more RAM 
with no more 

ROOM?? 

Call for our low 
priced SIMM 
converters! 

BI-TRONICS 
PRINTER CABLES 
1 0' Bi-Directional 

Printer Cable 
DB25 male to standard 36 
Centronics Cable for HP 
laser and others; meets 
1284-IEEE standards 

#CC-PRI-1284 s1Ql!l! each 

6' Cable 
#CC-PR6-1284 s82Q each 

15' Cable 
#CC-P15-1284 s152Q each 

Standard Parallel 
Printer Cables 

3' Cable 
#CC-PR3 s2~ each 

6' Cable 
#CC-PR6 532Q each 

Manual Data Switches 
Steel Case with gold-plated rotary 

switch and gold-plated connections 
2WAV DB25 Female 

#DS-252 565.!1 each 
And many others! 

Check out our Web Site!! 

14" SCSI Ill Cables 
34 Twisted Pairs with drain wire 
Half Pitch Db 68 Male-to-Male 

[~'··-=tp~ 
#CC-693-18 

$52Q each 

14" SCSI II Cables 
25 Twisted Pairs with drain wire 

Half Pitch Db 50 Male-to-Male 

tT------ Roger's Systems Specialist ,----r1 

• 800-366- 579 • 
Dill 

• 

Magnavox 
Remote 

Preprogrammed 
Operates all primary 

functions and some extras 
for TV, VCR, Cable Box 

Will do 2 each!! 
· The perfect replacement for lost 

or broken remotes 

3.5 mm stereo mino phono plug 

a; 
#AD-561 
$.50 each 

1110 
• 

© 1993 

2-Button, black 
Great for small hands 

or laptop! 

#TM-290-MINI 
S42Q each 

PC Compatible Joysticks Printer Adaptors 
DB25 male to 36 pin 
female Centronics 

AudioNideo 
Switching Box • Ergonomic design 

• 3 positive fire buttons & trigger 
• 6ft cable 
• High quality 15 pin connector 

CD Jewel Case 

~"''"'' 

Fire Button C 

Fire Button B 

Fire Button D 

Trigger Button A 

Turbo Fire Switch 

Throttle 

#TM-JOV 
s142Q each 

Close Out! 

SCSI II 
Terminator 
Forced Perfect 

for SCSI II 

tiJ 

#CA-180 S12Q each 
20/$.89 

SVGA Shielded 
Extensions 

6ft. HD 15 male to female 

#CC-VGA-4 
s1~ each 

4/$5.00 

Call for in{o. 

ahout custon1 
cahles.1 

#CA-021-FP I-EEE 1284 Printer 
S72Q each 10' Bi-Directional 

4 sets AudioNideo input, 1 set outputs; all RCA 
jack connectors, Hi-Isolation 

#VA-4000 
s102Q each 

Vesa Local Bus card with 
1 MBRAM 

Fast screen refresh and 
compatible with most hardware 

and software 
• 32-bit operation 
• Built in cache 
• GUI Acceleration 
• Up to 1280 x 1024 resolution 
• Windows 3.1 drivers 

included 
#TM-VGA-1 MEG 

s192Q each 
10/$19.50 

output to any 
AVReceiver 

or TV!! 

D 
D 
D 
D 
D 

DDEl 
ODD 
DOD 
ooB 

Standard PC Power 
Cord 

#TM-CD1 
s.40 each 

10/$.33 100/$.25 4/$20.00 DB25 Male to Mini Centronic 36 
A.K.A. type "A" - "C" 

#CC-678-18 
$52Q each 

Uni-Directional Dynamic Vocal Mic 
I suited for professional quality recording & PA 

#CC-PR6-BIMIN 
$.89 each 

~~===(J m 
& 
@t? 8 It cord w/ 3.5 mm plug 

lt-----------in .. n~~ic freq. response: 80-13,000 Hz 

12v DC Fan 
#TM-FAN 

S32Q each 

20/$2.50 

3 1/8" ball Bearing type; Standard 
replacement fan for PC/AT mini­

full towers 

niversal Serial also 
Bus Cables! 
6 foot USB Cable 

Male to Male 

#CC-USB-6 
$72Q 

20/$6.85 

Two USB Female on slot 
bracket to two 3x2 IDS 

connector (6 pin) 

#CC-USB-9 
$122Q 

20/$11.80 

Recordable Media 
CDR • 3.5" Floppy • Iomega 

Jaz • Iomega Zip • DAT • 
much more! 

Call for your best price! 

Bulk Speaker Cable 
12 Guage 

Clean Jacket 
1000 feet 

#AC-12G 
$18Ql!l! each 

or $.20 per ft. 

18 Guage 
1000 feet 

#AC-18G 
SS()l!l! each 

or $.06 per ft. 

Mfg. - EMERTRON 
Size: 2" sq x 1-1/4" 

12VDC, 80 mA 
Two 6" color leads 

#TM-FAN-CPU 

Parallel Port 
Female to 26 pin socket IDC 

,'! 

. 
#CN-702 $.50 each 

100/$.40 

#CC-PWC 
S22Q each 

also available 
PC Power Extensions 

or Monitor P:/ 

#CC-PWX c&;J~""'~ 
522Q each :.--~ ... 

Modular Crimp Tool 
Hardened Steel Frames - Black-Oxide 
Finish - Separate Cutting and Stripping 

Blades - 8x8 Die Crip Tool 

sc. 

Hard Drive 
Removal Kits 

for IDE or SCSI 
for 3.5" HOD 

Drives Key lock for 
security 

fully portable 
Call for current 

nm:-::::::t----1 
P.C. MultiMedia 

Speakers 
Koss Mini-Size amplified w/ 6 volt 

AC adaptor included! 

also 

Koss small amplified 
Speaker Set 

3" drivers 
9 volt DC: takes 6 "C" Batteries 

#TM-172 
$82Q each set 
1 each 

Major Brand! 
Stereo Digital Headphones 

Black, foam pads 
3.5 mm stereo plug 

great for walkman & multi-media uses 

#TM-170 
$32Q each 
20/$2.80 

Surge Protector 
6 Outlet, Modem-FAX Protector, 

EMI-RFI Noise Filtering 
Metal Case 

#TE-CR8 
'$14® each 

Roger's Systems 
is dedicated to 

one thing ... 

Local 805-295-5577 Have reat s... F ao5-295-87n 
4&6 conductors 

telephone 

Happy 
Customers!! 

$1 0.00 minimum order required • Add $4.50 shipping for pre-paid orders 
California residents add 8.25% tax • eMail Sales@RogersSystems.com 

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

24895 Avenue Rockefeller, Valencia, CA 91355 

Write In 80 on Reader Service Card. 

#TE-CR6 
$142Q each 

10 conductors 

#TE-CR10 
$312Q each 
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MDB-1 MICROCONTROLLER 
DEVELOPMENT BOARD 

MDB-1 

The MDB-1 was designed to facili­
tate the process of constructing 

prototype 68HC705 and 68HC11 
microcontroller applications. It 
allows you to concentrate on the 
unique aspects of your application 
and to forget about routine prototyp­
ing problems such as power sup­
plies, reset circuits, and common 1/0 
devices like keypads, LEOs, and 
LCDs. The built device programmer, 
highly configurable onboard 1/0 
devices and example programs, 
allows you to get started on your 
application software immediately 
without waiting for your specific 
hardware to be designed and con­
structed. 

MDB-1 can be used stand-alone 
if a separate device programmer is 
available. If you wish to use the 
MDB-1 to program chips with the 
provided software, you will need a 
286 class IBM PC compatible with a 
serial port, 640K memory and DOS 
3.1 or higher. 

For more information, contact: 

TECI 
RTE. 3, BOX 8C, DEPT. NV 

BARTON, VT 05822 
802-525-3458 FAX: 802-525-3451 

E-MAIL: sales@tec-i.com 

TENSION CONTROLLER 

The EZ-circuit tension controller 
can be custom configured from 

standard DIN rail mountable mod-
102 July 1997/Nuts & Volts Magazine 

ules to maintain constant or taper 
tension. Capable of measuring ten­
sion and adjusting brakes, a basic 
tension controller includes a load 
cell amplifier, power supply, and PID 
module which has outputs for dri­
ving an analog or digital display. 

Compatible with off-the-shelf 
load cells, dancer position poten­
tiometers, and Sona-Trol® ultrason­
ic sensors, the EZ-circuit tension 
controller is suitable for a wide 
range of applications including 
extruder loop control, spoolers, tex­
tile payout, metal stamping, roll 
forming, and other unwind/rewind 
equipment 

The EZ -circuit tension controller 
is priced from $295.00. 

For more information, contact: 

WADDINGTON 
ELECTRONICS, INC. 

25 WEBB ST., DEPT. NV 
CRANSTON, Rl 02920 

401-781-3904 FAX: 401-781-1650 

TECHNICIAN NO-CODE PLUS 
BOOK AND TAPES 

Gordon West WB6NOA, 
announces his new updated 

Novice/Technician license manual, 
plus six brand new audio cassette 
tapes covering Novice and 
Technician class theory, plus an 
introduction to Morse Code. 

The Novice Element 2 question 
pool has been increased 41 percent 
for a total of 483 questions, of which 
35 questions will be on the test. The 
Technician Element 3A question 
pool has been expanded by 52 per­
cent for a total of 441 questions, of 
which 30 will be on the examination. 

The combined Novice and 
Technician written question pools 
now cover 924 questions, an aver­
age increase of 46 percent, with a 
total of 65 questions on the test and 
48 correct to pass. 

The new Gordon West 
Novice/Technician theory book is 
now expanded to 320 pages, and 
not only includes the entire Novice 
and Technician class question pool 
and the multiple-choice answers 
plus "Gordo's" description of the cor­
rect answer, but also additional 
chapters about license structure, 
vanity call signs, rules, plus a specif­
ic chapter on the importance of 
understanding why Morse Code 
may be important to ham radio. 

Gordon West also produces 
audio cassettes that parallel the 
question pools, and more important­
ly, give the sounds behind· many 
questions and answers. 

All Gordon West training materi­
als are sold by leading amateur 
radio dealers, plus mail order 
through the W5YI Group. 

For more information, contact: 

W5YIGROUP 
1-800-669-9594 

SURGE-1 

TDL Electronics announces the 
availability of their SURGE-1 , an 

AC power line filter and surge pro­
tector. Supplied without an enclo­
sure, it is designed for OEM incor­
poration into new or existing prod­
ucts. 

Five large inductors provide 
both differential and common mode 
filtering; the high-frequency energy 
in fast-rise surges is dissipated as 
heat. Three metal oxide varistors 
(MOVs) augment the passive filter. 

Single quantity price is $46.00. 
For more information, contact: 

TDL ELECTRONICS 
5260 COCHISE TRL., DEPT. NV 
LAS CRUCES, NM 88012-9736 

505-382~8175 FAX: 505-382-8810 
E-MAIL: RTipton@zianet.com 

MODEL ISA-1 04 
FUNCTION GENERATOR 

J-Works, Inc. announces that it 
has begun shipping the Model 

ISA-104 function generator. 
The Model ISA-1 04 supplies 

sine-, triangle-, and squarewave 
output covering a bandwidth of 1 Hz 
to 16 MHz. The instrument is a half­
length ISA bus card that combines 
the features of a "box" function gen­
erator with the convenience of a PC. 

Amplitude can be adjusted over 
a range of 100 mV to 20V p-p in 100 
mV steps. Maximum output of 20V 
peak-peak into a 50-ohm load. A 
variable DC offset of ± 1 OV is avail­
able. 

Duty cycle is variable over a 
range of 10% to 90%. 

Operating modes include a free 
running mode, sweep mode, and a 
crystal control PLL based mode. 
Squarewave rise times is <40 nsec. 

Driver and programmer's 
libraries included allows embedded 
control of the generator from user 
applications written inC, C++, or 
Visual Basic. Furthermore, stand­
alone software for DOS and a 
Windows graphical user interface 
are also included. 

Single unit price for the Model 
ISA-104 is $395.00. 

For more information, contact: 

J-WORKS, INC. 
12328 GLADSTONE AVE. #4 

DEPARTMENT NV 
SYLMAR, CA 91342 

818-361-0787 FAX: 818-270-2413 
E-MAIL: jworksjm@ gte.net 

ACCUZIP ADAPTER MODULES 

AccuZIP adapter modules are a 
series of low-profile PC boards 

that accept ICs in either the 
(0.150") or wide (0.300") SOIC 
packages along with a decoupling 
chip capacitor. Typically employed 
where a primary vendor no longer 
supplies ZIP packages, these mod­
ules adapt any 14, 16, 20, 24, 28, 
and 40-pin digital IC for vertical 



mounting in circuit boards. Custom 
modules can also be provided to 
replace obsolete logic and memory 
chips to eliminate the need for PC 
board retooling. 

For more information, contact: 

i ACCUTEK MICROCIRCUIT CORP. 
2 NEW PASTURE RD. #1 

DEPARTMENT NV 
NEWBURYPORT, MA 01950-4054 
508-465-6200 FAX: 508-462-3396 

1-800-652-7505 
E-MAIL: accutek@seacoast.com 

http://www.accutekmicro.com 

PROMDISK® VI 
DISK EMULATOR BOARD 

MCSI introduces a 65MB solid­
state disk emulator board 

PROMDISK®VI, for ISA compatible 
computers. The MCSJ PROMDISK 
VI disk emulator board is boatable 
as drive C and can emulate a fixed 
disk ranging from 8 MB to 64 MB 
using on-board SMT nand flash 
memory. 

The PROMDISK VI disk emula­
tor board comes complete with the 
on-board VBF flash file system, 
Datalight ROM-DOS ver. 6.22, a 
user's manual, and uUiity diskette. 
Priced at only $250.00 for the 8 MB 
version. 

For more information, contact: 

MCSI 
2598 FORTUNE WAY, DEPT. NV 

VISTA, CA 92083 
619-598-2177 FAX: 619-598-2450 

E-MAIL: 
mcsi@mcsi1.com 

DESOLDERING 
BRAID DISPENSER 

The Xuron Wickgun™ desoldering 
braid dispenser is a handheld 

tool that lets technicians dispense, 
position, and cut off braid with one 
hand while holding a soldering iron 
in the other. Eliminating the handling 

of braid, burned fingers, and manual 
cutting, this tool speeds desoldering 
operations by three to five times and 
cuts braid waste by up to 50%. 

The Xuron Wickgun desoldering 
braid dispenser is priced at $39.95 
(list) and the braid cassettes cost 
$5.65 each, srzes 1-3 and $6.25 
each for size 4. 

For more information, contact. 

XURON CORPORATION 
60 INDUSTRIAL PARK RD. 

DEPARTMENT NV 
SACO, ME 04072 

207-283-1401 FAX: 207-283-0594 

CP-320 SINGLE BOARD 
COMPUTER CARD 

The CP-320 is a high-speed 8051 
card with an assortment of inter­

face options. A unique feature of the 
board is its IR data link which oper­
ates at speeds of up to 115.2K 
baud. In addition, the CP-320 sup­
ports a variety of PC interfaces. 
These include a port for high-speed 
communications which connects to 
a PC bidirectional parallel port, an 
RS-232C buffered serial port, and a 
bidirectional PCAT compatible key­
board interface. Finally, the card has 
an RS-485 interface for multipoint 
data transmission. 

For more information, contact: 

ALLEN SYSTEMS 
2346 BRANDON RD., DEPT. NV 

COLUMBUS, OH 43221 
614-488-7122 

DIGITAL VIDEO CONVERTER 

Tenlab introduces the TR-
11 SVHS, the first consumer digi­

tal video converter featuring S-VHS 
input/output connectors (real Y/C 
separation), which assure better 
conversion quality. It also features a 
built-in time-base corrector (TBC), 
exclusive phase and video gain con­
trols, possibility to upgrade with dif­
ferent input/output systems, etc. The 
TR-11 SVHS is available for 11 0 or 
220 volts at a suggested retail price 

of $745.00. 
For more information, contact: 

TEN LAB 
2217 MALCOLM AVE., DEPT. NV 
LOS ANGELES, CA 90064-2023 

310-474-6909 FAX: 310-441-1807 
E-MAIL: info@tenlab.com 

URL: http://www.tenlab.com 

QED DIGITAL 110 BOARD 

The 3.2" x 4.0" QED digital 1/0 
board delivers 18 heavy dUty iso­

lated inputs and outputs to enable 
direct control of motors, solenoids, 
heaters, valves, lamps, and other 
actuators. Eight isolated inputs mon­
itor digital signals to 50V. Eight iso­
lated outputs sink up to 3 amps and 
switch signals up to 50 VDC, and 
two relay outputs can control heavy 
duty AC or DC loads. When mated 
to the palm~sized QED BoardTM C­
pr99rammable controller, the digital 
t/0 board can directly driv.e two 
stepper motors at up to 1,000 
steps/second, delivering a low-cost 
indexer/controller/driver for motion 
control applications. 

The price is $149.00 in singles 
with off-the-shelf availability. 

For more information, contact: 

MOSAIC INDUSTRIES, INC. 
5437 CENTRAL AVE. STE. 1 

DEPARTMENT NV 
NEWARK, CA 94560 

51D-79Q-8222 FAX: 51Q-79D-0925 

PCB LAYOUT PROGRAM 

MicroCode Engineering 
announces the release of 

TraxMaker 2.0, a professional-qualt~ 
ty printed circuit board layout pro­
gram for Windows. 

The program supports multiple 
signal layers, amd provides auto~ 
matic placement of components and 
autorouting of tracks. 

The program is easy to use and 
works with schematic software like 
CircuitMaker to complete a start~to­
finish circuit design system. 
TraxMaker 2.0 will import any 
CircuitMaker, Protei, or Tango 
netlist, and designs can be printed, 
plotted, or saved as Gerber photo­
plot files. 

TraxMaker 2.0 sells for $299.00. 
A functional demo can be down­
loaded from the Internet at 
www.microcode.com 

For more information, contact: 

MICROCODE ENGINEERING 
927 W. CENTER ST., DEPT. NV 

OREM, UT 84057 
801-226-4470 ... FAX: 801·226-6532 

1-800--419-4242 

MODEL HM1507 OSCILLOSCOPE 

Hameg Instruments introduces its 
combination scope model 

HM 1507 to the US market. 
Special features are: auto-set, 

readout/cursor, save/recall, RS232 
interface standard component 
tester, refresh rate 180 Hz for clear 
crisp display. 

The price is $1,980.00. 
For more information, contact: 

HAMEGINSTRUMENTS 
266 EAST MEADOW AVE. 

DEPARTMENT NV 
EAST MEADOW, NY 11554 

516-794-4080 FAX: 516-794-1855 
E-MAIL: HAMEG@AOL.COM 

MINI-UHF CELLULAR ADAPTERS 

RF Connectors announces the 
introduction of its RFU-642 

between series adapter. 
The connector adapts between 

a mini-UHF female and a (Motorola) 
SMA style tema,te connector, used 
extensively on Motorola ceflular 
handheld portables. Jts application is 
for connecting an external antenna 
to a cellular phone or for connection 
to test equipment for service pur­
poses. 

For more information, contact: 

RF CONNECTORS 
7610 MIRAMAR RD., DEPT. NV 

SAN DIEGO, CA 92126-4202 
619-549-6340 FAX: 619-549-6345 

1-800-233-1728 
E-MAIL: 

102061.2261 @compuserve.com 

Continued on page114 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with the AES learrting system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project. 
All programming 
and hardware details 

•32K Byte ROM, 32K Byte RAM • 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad • Digital, Analog, and 
Serial UO • Intem.tpts,t imcrs, 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 Jogging (cable included) • 
Assembly,BASIC, and C programming(varies with 
model) • Program disks with Cross Assembler and 
many, well documented, program examples • User's 
Manuals: cover all details( over 500 pages) • 
Completely assembled and ready to use • Source code 
for aU 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,F AX 714·550-9941 

Call1-800 - 730-3232 

ABS 
t.tEMM'¥"'¥'1f.f HJttm.m 

AES 970 W. I ITH STREET, SANTA ANA, CA 92706, USA 
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BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontrollers. 

•!• Expanded BASIC Stamp 1 
compatible instruction set 

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

•!• In-line assembler & Call support 

•!• New Features! Peek & Poke, 
12Cin & 12Cout 

•:• Supports PIC16C6x, 7x & Bx 

•!• Use with most PIC programmers 

PicBasic Compiler Bundle. $179.95 
Includes: PicBasic Compiler, EPIC 
Programmer, AC Adapter, 25 Pin 
Cable, PICProto18 and PIC16F84 

Also: PICProto Boards· $8.95-$17.95 
EPIC Pocket PIC Programmer · $59.95 

•BASIC Stamp is a trademark of Parallax, Inc. 

micrt7Gingtnwing- 62abs, @nc. 
Box 7532 Colorado Springs CO 80933 
(719) 520-5323 FAX 520-1867 

www.melabs.com 
Write In 192 on Reader Service Card. 

Catalog 8 www.surplussales.com 
•••• available soon 

Pages Of Hard-To-Find Electronic Parts. This is the one 
have waited for. Three years in the making. Order now to 

ror:.tm'" your copy and receive a $5 rebate on first order . 
Antennas, Blowers, Audio parts, Capacitors: (Disc, silver mica, feedthru, 
doorknob, electrolytic, air & vacuum variable, transmitting), Collins Parts, 
Insulators, Tools, Circuit Breakers, Toroids, Fuses, Connectors: (RF, 
electrical, computer), CRTs, Crystals, Dust Covers, Cords, Enclosures, 
Transformers, Rack Cabinets, Variacs, Wire & Cable of any type, Equip­
ment (Test[++ big selection of TEK & HP repair parts], Scope Cameras, Ham, Computer), 
Fiber Optics, Filters, Finger stock, Hardware, Tubes, Sleeving, Inductors • 
& chokes, Knobs, Lamps, Lasers, Manuals, Microwave parts, Motors,Pots, Resistors, 

Power Relays: conlactors, solid time Rubber 

EDUCATION 

LEARN PC ASSEMBLY LANGUAGE. Disk 
$5, book $15, assembler $5. ZIPFAST, Box 
12238, Lexington, KY 40581 ·2238. 

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

DON LANCASTER'S ACTIVE FIL TEA 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520·428-4073. Visa/MC. 

KNOWLEDGE CARDS. Facts and formulaes 
from math, English, science, and electronics. 
Fun and educational. For elementary school 
thru college. Set $3. Box 12238, Lexington, 
KY 40581 ·2238. 

BUSINESS OPPORTUNITIES 

ELECTRONICS ENTERPRISES, home 
based. Part/full time. Comprehensive guide· 
book, 250+ pages. $24. 1-800-326·4560 
x151 , 24 hr. 

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

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

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER­
GETICS PRESS, Box 809-N, Thatcher, AZ 
85552. 520·428·4073. Visa/MC. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac­
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-354·9460, FAX: 614·354·9462. 

HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1·800·838·4051 or fax 
name, address, and telephone to 402-729· 
3863. 

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

REPAIRS/SERVICES 

NAP TUNER 340309 RCA tuner TCHRIA or 
TCCRIA. Snowy picture? Will repair for $25. 
Free shipping. Tip Top TV & VCR, 18441 
Sherman Way, Reseda, CA 91335. 818·345-
1974. 

WELD ALUMINUM WITH PROPANE! EZ, 
INEXPENSIVE, STRONG. DETAILS : 
WEEKS, 36 CAROLINA ST. , TAYLORS, SC 
29687. FAX 864·244·6349. http://www.page 
biz.com/durafix/ 

EZ-EP DEVICE PROGRAMMER- $169.95 
INEXPENSIVE • Best programmer under $200. 
PORTABLE· Attaches to PC parallel Port. 
FAST· Programs 27C010 in 23 seconds. 

VERSATILE • Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats. 

SERVICE • Information and software updates via BBS or 
voice. 30 day money back guarantee. 

ADAPTERS for additional devices are available. 
EP-51 (8751 ,C51) $39.95 
EP-51 -PLCC $59.95 
EP-SOIC28/32 $49.95 
EP-11 (68HC11) $59.95 
EP-55 (8755) $39.95 
EP-PLCC32 $49.95 

M2L ELECTRONICS 

EP-PIC (16C5x,61 ,71 ,B4) 
EP-750 (87C750,751 ,752) 
EP-SEE (24xx,93xx Serial EE) 
EP-16 (16M EPROMs) 
EP-49 (8742,48,49) 
EP-PEEL(18v8,20g10,22v10) 

$49.95 
$59.95 
$34.95 
$49.95 
$49.95 
$59.95 

310/837-7818 
3526 Jasmine; Suite #4 Mon-Fri 9-5 
los Angeles, CA 90034 BBS/FAX: 310/841-0050 

URL - http:/lwww.cs.ucla.edu/csd-grads.gs3/loving/Www/m21.html 
CA- 8dd 8...25% tax. UPS Gn:lund - $5; 2 Day · $1 0; Ovemlght - $17 COD $4.75 

Write In 153 on Reader Service Card. 



Java nco 
The Electronics "Five & Dime"! 

40,000 FT2 OF REAL BARGAINS 

0 computer parts Odiodes Otie-wraps 0 wire & cables 

0 mise software OLEOs o batteries 0 obsolete parts 

0 TVNCR service parts 0 telephone parts & ace. 0 fuses o equipment racks 

OICs 0 resistors o crystals 0 knobs & hardware 

o sockets • capacitors 0 oscillators 0 circuit boards 

Otubes o switches & relays • fans, meters 0 subassemblies 

0 transistors • connectors 0 speakers o neat "junque" 

• 

We have one of the largest selections of common and ''hard to find" integramd 
circuits available. Check out out huge inventory of new and used computer 
equipment We offer quick tum-around order processing. Call us first for the best 
selection and lowest price! _ ' 

Call or write ~1d~~~oo-JAVANco (528-2626) 

for a catalog ees: (615) ~44-4445 Fax: (6151 2~46 
· http://www.Javanco.com 

Write In 36 on Reader Service Card. 

(E)EPROM PROGRAMMING done quickly 
and economically. One day tum around typi­
cal. Simple copy $3 per device, Also proto­
typing, design, and consulting services avail­
able. Call or send SASE to: Luzer 
Electronics, 4023 North Bayberry, Wichita, 
KS 67226. 316-687-4759, FAX 316-687-
3103. . 

20,000 + TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk. COMPONENT/BOARD 
LEVEL REPAIRS. Installs on your hard drive. 
Easy look-up by model/chassis number. ADD 
your own tech repairs. PRINT out repairs. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWARE, 60 FARMINGTON LANE, 
MELVILLE, NY 11747.1-800-216-5081. 

PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

CATV REPAIR, most models, great prices, 
warranty included. Please call 573-363-0402. 

ENGINEERING CONSUL TIN G. Product 
development from conceptual to manufactur­
ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HC05xx, HC 11 xx, 
PIC16C5x. Software design for IBM PC. 
ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
DiaSystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. E­
Mail: diasys@cyberhighway.net website: 
www.cyberhighway.net/-diasys 

PINBALL MACHINES! Books, Magazines, 
Manuals, Diagrams, Supplies, Parts. $2 cata­
log, Marco Specialties, 5290-N Platt Springs 
Rd., Lexington, SC 29073-9252. 803-957-
5500. FAX 803-957-6974. E-Mail: tilt@ix.net 
com.com http://magenta.com/marco 

HAM & TWO-WAY RADIO REPAIR : HF, 
VHF, UHF all brands, repeaters & amplifiers 
serviced, DUPLEXERS tuned. Prompt ser­
vice, reasonable rates, FCC licensed. CEN­
TURION COMMUNICATIONS, 892 N. 
DELSEA DRIVE, VINELAND, NJ 08360, 609-
794-8000. 

CABLE CONVERTER REPAIR: 
Specializing in all Zenith models. Very rea­
sonable price. Give me a call. 619-630-1909, 
ask for Paul. 

Write In 193 on Reader Service Card. 

Media-Tech 
INTERNATIONAL 

Your Source F• 
All Your Cable ft 

Accessories! 
And We MeonAJI.! 

DEALERS SPECIAL! 
BUYA 

MILLENIUM CONVERTER, ETC ... 
w:: ~.a; ..... :~g ::: '" ~ : :wz ~~ 

-«,;,~#!4.~1· ~ ~.;,',{· -~~-[;~~¥{~ $89 --~ , ... _ -~- ...... 
"' ~-~-.~ 

Unassembled • Minimum order 50 

FOR TECHNICAL SUPPORT CALL SAME DAY 
SHIPPING 

FOR (305) 234-9795 
ORDERS 

~:t~ ... I•I00-673-61 78 
90 DAY 

LIMITED WARRANTY 

9am • 5 pm 
(Eastern) M·F 

SORRY ... NO FLORIDA SALES 

SPECIAL SUMMER 
CLEARANCE ON NEW 

10 MEG & 20 MEG (ATA) 
PCMCIA FLASH CARDS 
10 Meg Sundisk Flash cards and 20 Meg 
IBM Flash cards. Will work with most 
PDA & Laptops with PCMCIA (ATA 
Interface) socket. All sizes are uncom­
pressed. Sample compatibility list: HP 

lOOLX & 200LX, Toshiba Laptops, IBM 
Laptops, etc. Will not work with Zaurus, 

Newton, Tandy Zoomer. 

Flash Cards For HP 100/200LX 
& Kodak DCSO Digital Camera 
10 Meg, 20 Meg PCMCIA Flash Cards. 
All Flash cards have Industry Standard 

ATA interface. 
(Note: Quantities limited) 

10 Meg Flash Card 
5V Write & Read (SDPS-10) $139.95 Ea. 

20 Meg Flash Card 
5V Write & Read (4003168) $224.95 Ea. 

1 Meg X 9-80 30 Pin Micron 
(3 Chip Type) Pulls $6.49 Ea. 

A80486DX50 (True 50MHz) Socket Pulls 
(5V) PGA $14.95 Ea. 

30-Day Guarantee on all items 

Reboot Electronics, Inc. 
P.O. Box 1065, Maywood, NJ 07607 

Phone 201-337-1134 
Fax 201-337-4585 

E-MAIL: reboot@carroll.com 

I VISA I 
Write In 75 on Reader Service Card. 

The RF Connection 

li~2 213 North Frederick Ave. E N 

~ Suite 11NV 
T 
6 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/Fiexi4XU9096 

UG-218/9913 ..... $6.00 Pins Only ... , .. $1 .50 
UG-21 D/9913 .. .. . $4.00 Extra Gasket... .. 75 

Amphenol B3-1SP-1050 PL-259 ... .. ... .. $0.90 
UG-176/U Reducer RG-59/SX .. 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 IIA) 

New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket... .. ... .. . .. 
.. ......... .. .... ..... .. .... .......... 80/ft or $76.00/1 OOft 
Also New: 9092, RG8X with Type II Jacket 
lntro 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 •VIike 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 

8oon83-2666 
301/840-5477 
301/869-3680 

Write In 114 on Reader Service Card. 105 



®~~@£!\~ ~[l~<e:!r~(Q)[M ~<e:~ 
7-9 ALICE ST. 

PHONE: (607) 723-3111 

liiiE-FAX: (607) 723-6202 
E-MAIL: BRIGAR2@aol.com CREDIT CARD DISCOUNT 

BINGHAMTON, NY 13904 
VISIT OUR WEB PAGE AT 

http://members.aol.com/brigar2/brigar.html 

$ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 10".4 
$250.00 - $499.99 LESS 15% 
$500.00 - $999.99 LESS 20% 
$1000.00 AND UP LESS 25% 

§I§~WOIM@: •~IM[Q)!!IJ~'f~V -~~[}{)@@[!.~ •[}{)©>®®V~~~ -~~rP~~~~IMW~ •~©>IM~!!IJ~~~ 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 P SATURDAY 7: 

ULTRASONIC LIGHT SWITCH MFG: LITRONIC ~WESTERN DIGITAL MODEL#WDA-L160 l\ L.\LWR\' 
Replaces existing wall switch- Great for home alarm systems or MADE BY IBM FOR WESTERN DIGITAL 
controlling lights & small appliances, ON-OFF Switch-LED TRIP 3.5 160MB HARD DRIVE COMPUTER GRADE 
Indicator COLOR: WHITE SIZE: 5''W x 5"H X 1-3/B" D R1W Sectors F ' Matted CAPACITO.R 

2900 UF @ 200 VDC •VOLTAGE 120 OR 2nvAC 50/00HZ Cyl. HEADS Per Tracok Mbvtes 
•MINLOAD80WATT120V •MAXLOAD1CXX>W120V 924 10 35 160 
Sensor Low Power Ultrasonic 25KHZ •ADJUSTMENT: Sensitivity THE WDA-L 100 designed for IBM or IBM compatables 

MAX SURGE 250VDC -TYPE 
CGS ~ SIZE: 5-3/4"H x 2'DIA. 
PRICE ••••• $3.00 EA. & Time out (OTO 25 MINUTES) •Documentation & schematic AT(2B6,386,and 486) systems. AT irterface IDE Hard 

Included. ENERGY SAVINGS 30 TO 60% ORIGINAL PRICE $100.00 
SPECIAL SALE PRICE •.••. $12.95 EA. 5 FOR $60.00 

POTTER & BRUMFIELD 
# KHC17D11 

TELEDYNE SOLID STATE RELAY CHICAGO MINIATURE 
PART#615-8500 LAMPS#CM385 

PC BOARD RELAY 
24VDC4PDT 
650 OHM COIL 900 mw. 
GOLD Flashed contacts 
3 amps @ 120vac or :».ttc 
Nyton dust cover, no stud mount. 
SIZE: 1-3132" x 13116" x 1 
PRICE .•.. $1.25 

Operating coil: EDJ ohms 24vdc 
Release Coil: 1.6k 24vdc 

• c:ontact:s: Gold plate 2.Qamp 28vdc 
Clear plastic case - terminals & stud for 
p.c. board mounting or use with socket. 
Size: 314" X 1511 f)' X 1-3/1 fr'H 
PRICE 
••• $2.50 

HEAVEY DUTY DC MOTOR 
MFG: JOHNSON #HC987G 
VOLTAGE RANGE: 10-30 VDC 
CURRENT: 4.47AMP DC Voltage: 10 
.Connection: .187" quick connect or 

Base Styte: midget 
flanged Brand New -
Packed 1 00 pes .Icard 
28 wits .04 amp­
life Hours Bulb styte: 
T-1 314 - Same as 387 
Lamps except has 
twice the life hours. 
Regular Price .• 60¢ 
BRIGAR SALE 20¢ 

Yaskawa Electric corp. 
AC Servo Motor With Encoder 
Type: USASEM-351V21 
KW 3.51 Nm 22.4 RIMIN. 1500 A 27.4 
Rating: Cont. INCR. ENCODER 
UTOPH - 250 VP 2500 P/R 
Body Size: 15"L x 7''W x 7"H (Excluding conn.) 
Shaft Size: 3-3/4"L x 1.1"dla. 
Ill/eight: 76 Lbs. 
PRICE .. $595.00 

£._SPRAGUE 
Tabs. -Motor Size: 2"Diam x3-114"1ong 
•RPM: 18590 MAX -Direction: H:e\JerE:aDiel 

.Shaft Size: 1/4'Dia. x 5/8' Long 

<C©>~I?lUJIJI§~ @M©I§ 
<CC\I?C\<CO'f©>~ 

Llan~ 
#A~ 

•Four front mount 10-24 Threaded holes. 
•Weight: 1 lbs 
PRICE ...•. $5.95 

· 1 0,000 uf - 40 VDC 

Size: 3-1/2" x 2" dia. 
BRAND NEW 

PRICE. ... $2.00 

Drive. 
BRAND NEw. ••• $89.95 
~U Ci~eut boMI 

4 l l L .svoc ! I L-., ., ....... ~ 
--·12l--
--·12V.X: 

4-jWI 
po- COIIIIfiCIO< 

50/60HZ - Size Z'W X 2-1/Z'L X 1-1/Z'H 
.'ZEIJ' Quick connect terminals for line & 
load. Brand New Factory Boxed. 
SALE PRICE ••• 
$3.50 

Linear power supply module . 
Size: 2-1/4'wx4-3/4'L x 1-1/Z'D 
Input: 115vac 50/60hz 271 ma. 
;output: 5vdc 

Price ••. 
$24.95 ea. 

3-1/2 Digit LED DISPLAY 
Common Anode- Multiplexed 

PART # 671-8284 
IMPEDANCE (OHM) 
PRIM. SEC. 
600 294 

INSERTION LOSS: 
3.15 dB@ 1kHz 
DC CURRENT: 0 MA . 

RESISTANCE (ohm) 
PRIM. SEC. 
156 145 
DIELECTRIC 
RATING: 1000 VAC 

PRICE 
$1.25EA. 

3.5" 1.44MB FLOPPY DRIVE 
SONY MODEL# MP-F17W-F3 
5V DC - Face plate not included. 
FOR USE WITH IBM AND IBM 
Compatible computers. 
BRIGAR SPECIAL ••••• $10.00 

•Pins: 11 gold plated • Character height: 0.3" •Illuminated color: Yellow 
•Buss Polarity: Common Anode •VT (Max) 2.5 • IF (Max) 20mA 60mA peak 
•MCD@ IF 2.7 - 20MA D.C. 1-1/2" 
•Wave length: 583 
• Decinal point (1) Colon (1) 
Suitable for clock display 
Hours-Colon-Minutes, Counters, 
Voltmeter etc.... Complete pin schematic 
Included. List price .. $4.95 
BRIGAR PRICE .•• $1.25 
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WHY IS THE COMPETITION SHAKING? 
BECAUSE 1 • 800 • 4 • MEMORY IS HERE 

"WE CAN BEAT ANY PRICE IN NUTS & VOLTS" 

WE SELUBUY ALL MEMORY 
SIMMS • DIMMS • NOTEBOOKS • MODULES 
• UFmME WARRANTY 

• FREE TECH SUPPORT 

• NO CREDIT CARD SURCHARGE 

·TRADE YOUR OLD MEMORY FOR 

CASH OR NEW MEMORY 

·WE EVEN BUY BROKEN MEMORY 

• NO RESTOCKING FEE 
• MOST ORDERS PROCESSED SAME DAY • CALL AROUND THEN CALL us 
WHAT MORE COULD YOU WANT!! 

CA~= 1-800-4-MEMORY FA~~o~~~3~~=04 
Trade-1ns accepted too! 

Write In 115 on Reader Service Card. 

D If you are changing your address, notify us 

AS SOON AS POSSIBLE 
so we can continue your subscription 

without interruption. 

Your magazine Wll..L NOT automatically be forwarded to 
you by the post office, so it's important to submit your 

'-------------' change of address directly to Nuts & Volts. 

WE WILL NOT BE ABLE TO REPLACE MISSED ISSUES OF THE 
MAGAZINE DUE TO UNREPORTED ADDRESS CHANGES. 

When you send in your new address, include a current mailing 
label from the maga1jne with your account number on it lf 
you do not have a mailing label, include your old address and 
the name(s) under which the subscription was submitted. 

NUTS & VOLTS MAGAZINE 
430 Princeland Court, Corona, CA 91719 

(909) 371-3052 FAX 

Board Camera Options 
• Models to 600 Line Res. 
• Monitor in Darkness with 

IR Option. 
• Can be plugged into 
any VCR or Monitor. 

• Low Power Consumption. 
• Standard NTSC Output. 
• Options: Switchers/ 
Optics/Wireless/Fiber 
Optics & More. 

MB-750P 
Pinhole 
Camera 
$129.~ 

MB-705UX 
C-Mount Camera 

with Lens Included; 
8 or 12mm Lens 

your choice! 

• NO Extemal Pwr Required, Uses Parallel P<rl 
• 8 Analog Inputs, 8 Dig, 6 Dig Out 
• Fully Featured Analysis SIW Included 
• DACQ-2.5, 10 or 12 Bit, Starting at $99.9.5 

l!illlil-2 B~it~ 100Khz CALL 

Base2 Computer Corp. 
P.O. Box 950 Pasadma CA 91102 

818- 583-.5.52.5 
http:/ lwww.loop.com/-base2 

[i!jj[)@J;@ 

flD~D&I 
@fliillfl[[(j§5 
GP-KS162 Features: 

• W' Interline Transfer CCD with 
768(H) x 494(V) pixels @ 480 
Line Horizontal Resolution 

• Auto Gain Control (AGC) 
• Electric Light Control (ELC) 
• Auto Light Control (ALC) 
• Adjustable Video Signal Level 
• Back light Compensation (BLC) 
• Compatible between camera & CCU 
• Output signals: composite x2, Y/C x 1 

The 
Intelligent Line DisconnectlN 

Pulls the Plug on Lightning Damage 

Total Protection from 
Ughtning Damage for all 

your Electronic 
Equipment! 

Computer & Modem 
lV, VCR, CD Player 

Stereo & Satellite Receivers 
Amateur Radio 

• Automatic Disconnect & 
Grounding 

• Plug & Play Installation 
• 30 Day Money Back Guarantee 

$9900* 
*limited time offer 
Visa or MasterCard 

Rabun Labs, Inc. 
http:/ /www.rabunlabs.com 

or 1-800-788-1824 
Write In 37 on Reader Service Card. 

#GP-KS162 

New Catalog 
A vail able for 
All Models. 

V-Pack 202 
Shown with 

Optional Transmitter 
for second channel 

Polaris Industries 

TI~~c33L7TI 
~~ 
~~~~ 

470 Armour Drive NE • Atlanta GA 30324 • Tech Info: 404-872-0722 • FAX 404-872-1038 ~~'t;;;n~·:%~~"ln~~·r:~';I'!::JJ/:J~Yt~1,"'n):.ch•ngewithoutnotice 

Write In 154 on Reader Service Card. Nuts & Volts Magazine/July 1997 107 



Continued from page 43 
E-Mail: tcrg@hotmail.com 
MA • ADAMS • ARRL Hamfest. Joel Miller N 1 WCF, 
413442-2609 
MA ·TAUNTON· Computer Show. Holiday Inn. 
Northern Computer Shows 508-744-8440 
JlllJ • CORUNNA • ARRL Hamfest. Jan LaBrenz 
N8NSE, 517-893-3475 
MO • ST. CHARLES • ARRL Hamfest. Blanchette 
Parle 6:30am-2:30pm. Scott Schultz AAOZS, 
314-928-7267 
NJ • MOLLICA HILL • ARRL Hamfest. John Uoyd 
KA2EZN, 609-358-1285 
NY • ROCHESTER • Computer Show. The Dome 
Center. 9:30am-4pm. MarketPro 201-825-2229 

Starting from scratch, you can build a com­
plete computer system. Elenco's Mlcro­
Maste,. Trainer teaches you to write the ini­
tial Instructions In pennanent memory In a 
2816E2PROM. Teaches you all about input 
and output ports and computer timers. 
Build your own keyboard and learn how to 
scan keyboard and display. No previous 
computer knowledge required. Simple, 
easy-to-understand Instruction teaches 
you to write in lllllchine language. Upon 
completion of this course, you will be profi. 
clent In computer technology. Complete 
with 128 page lesson manuel, Instructions 
and experiments. 

NY • YONKERS • Hamfest/Computerfest. Yonkers 
Municipal Parking Garage, Main St. 9am-3pm. Jim 
914-969-5182 

KY • LOUISVILLE - Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L Hastings 
812-333-9300 
IN • INDI.ANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am4pm. 317-299-8827 
MD • WEST FRIENDSHIP • Computer Show. 
Howard Co. Fairgrounds. MarketPro 301-984-0880 
NM ."ALAMOGORDO· ARRL Hamfest. Bill Leehan 
N5SUM, 505-437-9781 

25 tools con­
tained in a 
heavy-duty car­
rying case. 

$39.95 

PA • YORK • Computer Show. Holiday Inn Holidome 
& Conference Center. MarketPro 301-984-0880 

Rii1flyBftF~i:C;30tlliiWW11& 
FL ·WEST PALM BEACH· Computer Show. South 
FL Fairgrounds. MarketPro 301-984-0880 
IN· SOOTH BEND· Computer Show. St. Joseph 
Co. 4H Fairgrounds. MarketPro 301-984-0880 
NC • SHELBY • ARRL Hamfest. June Melvin 
WA4JNJ, 704-739-2583 
OH • COLUMBUS - Computer Show. Veterans 
Memorial. MarketPro 301-984-0880 
SC • GREENVILLE • Computer Show. Palmetto 
Expo Center. 9:30am4pm. MarketPro 201-825-2229 
TN • MEMPHIS - Computer Show. Agricenter 

• Transparent 
Case 

• Belt Clip 
• High Resolution 
• Includes 

Headphones 

AM/FM-108K 

$29.95 

AM/FM Radio Kit and Training 
Course 

14 Transistors and 5 Diodes 
Training course of 52 pages is divided into 91essons; Audio Amplifier, 
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector, 
1st FM IF, FM RF Stages. "Superheterodyne" receiver of standard AM 
(amplitude modulation) and FM (frequency modulated) broadcast fre­
quencies. (PC board 11 5/8" x 5 1/4") 

AM Radio Kit and Training Course 
7 Transistors and 1 Diode $19 • 95 

M-2665K 
Deluxe Full Function 
Digital Multlmeter Kit 

Extra large 1 1/4" x 2 
1/2" LCD display 
area, 3 1/2 digit dis­
play, 34 ranges (cap., 
trans. test, diode 
test). 

$54.95 -
Robotic Arm Y-01 

The Movlt Robotic Arm Is 
an educational kit that 
teaches the fundamentals 
of a basic robotic arm as 
well as your own motor 
skills. 

M-1005K 
Digital Multimeter Kit 

Low cost, 3 1/2 
digit LCD, 18 
ranges, transis­
tor test, diode 
test, overload 
protection and 
pocket size. 

$19.95 

Elenco'a advanced designed DigHal/ Analog Trainer is specially designed for 
school projects. It is built on a single PC board for maximum reliability. It 

Includes 5 built-In power supplies, a function generator with continuously 
sine, triangular and square wave forms. 1560 tie point breadboard area. 

XK-550 
Assembled and 

Tested 

$169.95 

XK-550K - Kit 

$139.95 
Tools and meter shOwn optional 

FG-500K F0-30K 
100KHz Function Generator Kit r---- Provides sine, square or 

saw tooth waveforms 
1',.~ ...... _-~-... _"'-,.....•_--.• continuously variable 1Hz 

__ - to 100KHz. Amplitude 

~-~ 
'f!RufMcy ..-u!UDI 

~-- ---

adjustable to 2.5V peak 
to peak. Complete with 
all parts, PC board, 
schematic, deluxe case 
with handle and exten­
sive assembly manual. 

$34.95 

Fiber Optics Technology 
wHh training course 

Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. $19.95 

WE WILL NOT BE UNDERSOLD C~~ w~!~~~~E!~C. 2 year warranty on all parts 
and free technical support. 

PPING . 48 STATES 50 WHEELING.IL 60090 
UPS S HI · o FAX: (847) 520-9904 (847i 541 ·07 10 
IL Ros1dents add 8°o Sales Tax http:' www.etenco.com·cs_sates 

Pnce::. "'utJjCCI to change w1thout noi!CP 
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International. MarketPro 301-984-0880 

•w•att~iirE~~~l111:;~fH~241.X~ 
lA • DOBOQOE • Hamfest/RadiofestjComputer 
Expo. Dubuque Co. Fairgrounds, Old Highway Rd. 
8am-2pm. Loren Heber NOYHZ 319-556-5755 
IN • LAFAYETTE- AGI Computer Fair. Radisson Inn 
4343 SR 26 East. 10am-3pm. 317-299-8827 
MD· UPPER MARLBORO ·Computer Show. The 
Show Place Arena. MarketPro 301-984-0880 
PA • READING • Computer Show. Sheraton 
Berkshire. MarketPro 301-984-0880 

SEPTEMBER 1 997 

-~-~~•-rG~~••J 
NC • ASHEVILLE • Computer Show. Asheville Civic 
Center. 9:30am-4pm. MarketPro 201-825-2229 
OH • CLAIRSVILLE • Computer Show. Ohio Valley 
Mall. MarketPro 301-984-0880 
PA • ALLENTOWN • Computer Show. Holiday Inn 
Conference Center. MarketPro 301-984-D880 
VA· MANASSAS. Computer Show. Manassas 
Fairgrounds. MarketPro 301-984-0880 

-1-&iiiiii:fffi~:~Lfl!i~ifllr:.EJ% 
CA • DALY CITY • Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800-243-7041, http:/ jwww.robertaustin.com 
CA, SANTEE • ARC of El Cajon Ham, Computer f, 
Electronic Swapmeet. Santee Drive-in. 619-561.Q052 
IL. ROLLING MEADOWS • W9DXCC Convention 
& Banquet. Holiday Inn. Phil Camera KB9CRY, 708-
343-1696 E-Mail: iphil@megsinet.net 
LA • PRAIRIEVILLE· Hamfest. Gourmet Catering, 
Inc., 13417 Hwy. 73. AARC 504-673-8396 
MA ·HARWICH· Computer Show. Cape Cod Tech. 
Northern Computer Shows 508-744-8440 
PA. ERIE • Hamfest. Franklin Twp. Firehall. 8am-
2pm. Chris Robson KB3A, 814-474-1211 

IM%1161i;~JIIIIiiii\irfiri~:;;·~ 
CANADA • MANITOBA • AUSTIN • Hamfest. 
Manitoba Agricultural Museum. Dave Snydal VE4XN, 
204-728-2463 
KY • LOOISVILLE • Hamfest, Computer Show, f, 
ARRL State Convention. KY Fair & Exposition Center 
Pavilion. Greater Louisville Hamfest Assn., POB 
34444, Louisville, KY 40232 
NY· WHITE PLAINS· Computer Show. Westchester 
Co. Center. 9:30am4pm. MarketPro 201-825-2229 

ailllllllltailii.J!Lf1j~$~3M$1(f,?~1!k~ 
CA • LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
IL. JOUET • Hamfest/Eiectronics{Computer. 
Inwood Recreation Center, 3000 W. Jefferson St. 
(Rte. 52). BARS Hotline 630-759-7005 
MD • GAITHERSBURG· F.A.R.fest. Montgomery 
Co. Agricultural Center Fairgrounds. Mary Morris 
N4TCI, 703-971-3905, N4TCI@erols.com 
NH • DURHAM • Computer Show. Whittemore Arena 
@ UNH. Northern Computer Shows 508-744-8440 
OH • FlNDLAY - Hamfest. Hancock Co. Fairgrounds. 
FRC, Box 587, Findlay, OH 45839 
PA. BUTLER· Hamfest & Computer Show. Farm 
Show Gnds. Cliff Frescura K3LL, 412-538-9491 

IIJ.Th~'ii&&~l,l31itij!tt::f1t0i&J;~[U;t& 
CA • RIVERSIDE • ARRL Southwestern Division 
Convention. Riverside Convention Center. Joe 
Magaditsch, 909-685-7 441 

B-lf:W4ll~fiililllllii:;~GJ*B~I;:;tfuf~~~~:::·~ 
CA • FONTANA· Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 
CA • OAKLAND • Computer Show. Oakland 
Convention Center, Broadway @ 1Oth St. 
1-800-243-7041 http:/ fwww.robertaustin.com 
NY • BALLSTON SPA- Hamfest. Saratoga Co. 
Fairgrounds. Darlene Lake N2XQG, 518-587-2385 

lt¥11-~tf]}~IJ~~illt~~f&t~~-
GA. KENNESAW· Computer Show. 1-75 Exit 116, 
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to 
2nd traffic light; we're on the right next to 
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selector, some scrap printed circuit boards (PCBs), a 
bunch of switches, and a piece of wire. 

represent the copperclad area you leave on the PCB. 
Once the first area (largest) is marked, the others are 
simple to make. 

AN 
EXPERIMENTER'S 

People in remote 
areas do not have 
access to equipment 
as most of us do. 
Someone in the out­
back or even in the 
jungle could make this 
tuner with what they 

Remove one-half of the area of the copper-clad 
from the next section. Do this also to the remaining 
sections dividing the next section by half of the previ­
ous section each time. You should end up with each 
section equal to half of the previous one. You need 
two BWCs, so make another. Size is not critical, but 
you must leave room for the roller inductor. 

CHEAP 

ANTENNA 
TUNER 

THE 
BWC 

TUNER 
There is no doubt someone will read 

a portion of this article, smile and say, 
"Well, they finally found a use for a 
damned of' CB." 5ho' 'nuff. This will 
probably be the cheapest, yet the most 
useful, project you have ever built. You 
even get to recycle an old CB. 

Here is one of many projects you 
can make from an old CB radio. And, if 
you have an 558 unit you can scrap, 
you can use the case itself as the enclo­
sure because 558 mobile radios tend to 
be larger than AM units. 

Antenna tuners come in all shapes, sizes, and 
configurations. You can find complete descriptions 
and the theory behind tuners in amateur radio hand­
books such as the ARRL Handbook. This article will 
provide a means to better understand them by actu­
ally making a working model. Specifically, we are 
going to make a T MATCH roller inductor antenna 
tuner rated at 300 watts from an old CB channel 

have on hand. I would 
think radio operators such as those would welcome 
the chance to construct one. 

This article details the tuner I made while experi­
menting with antennas made from metal tape wound 
around PVC pipe. 

Accompanying photos show the crude simplicity 
of its construction, yet it is still a fully functional roller 
inductor antenna tuner. Figure 1 is the schematic of 
the BWC tuner. Note that all the switches are ON and 
the inductor is at minimum inductance. 

BINARY WEIGHTED CAPACITORS 

Tuners must be just that - tunable. Common 
practice is to use variable capacitors. Oh, but com­
monly expensive if bought new. Finding one surplus 
at a value you require is uncommon. I call the capaci­
tors used in this project Binary Weighted Capacitors 
or BWCs. 

Binary gives its number base only two values: 0 or 
1. This value - either 0 or 1 - is a bit. Multiple num­
ber (bit) placement can extend its usefulness to phe­
nomenal proportions. These two values, in a two or 
more bit number, can even be added! Or subtracted! 

This tuner uses two 

From the photos, you can see how I made the 
tuner. There are variations that can be made to this 
tuner and they will be presented later. You can get an 
idea of the appropriate space you need for the induc­
tor. Set the BWCs aside and let's start on the roller 
inductor. 

THE ROLLER INDUCTOR 

I have seen roller inductors from old amplifiers 
that were works of art. Really slick. Well, ours ain't 
gonna be so fancy, but just as functional as any you 
are likely to run into. Our roller inductor is simply a coil 
of wire that rolls around inside a piece of PVC pipe. 

Start by removing the channel selector from the 
CB chassis. Don't tear things up too much because 
you might want to use the case as the enclosure for 
the tuner. The CB you have chosen to junk should 
have a large channel selector and not the small one 
that is in the newer units. An old CB will have the larg­
er selector that we need. Study the selector for a lit­
tle while and you will see how to dismantle it. 

Although not common, there are a few old CBs 
that had a small shaft. You need to locate a 6 mm or 
1/4" shaft. You will not need the detent system. You 

BWCs, each consisting of 
eight stripline areas on a 
PCB. From the smallest 
through the largest, each 
strip of copper is twice the 
area of the other. These 
are made from double­
sided PCBs and can be 
made simply by cutting to 
size. In practice though, 
the size is controlled by the 
room inside the enclosure. 
Later on are suggestions 
on how to make this tuner 
even better. This gives you 
a chance to experiment 
with my experiment. Note 
that the above is how I 
look at binary numbers. 
Look to others for a better 

The "BWC" Antenna Tuner 

1/0 

SWITCH 
GROUP 1 

SWITCH 
GROUP2 

1/0 

~-·· · · · ···II······ · ···· j 
~~~Ec~;~~~ ROLLER 

t 
TilE SWITCHES AND ONE 

understanding of number 
bases. 

One BWC consists of a piece of double-sided 
glass or phenolic printed circuit board. I used pheno­
lic board because it was plentiful. One side is left as­
is. This is called the stator in conventional terms. In 
Figure 2, it is the bottom of the capacitor. (I used one 
piece of board for both capacitors and isolated the 
two stators.) 

On the other side of the stator, the area is divid­
ed into eight equal parts. This is called the rotor. It is 
the top of the PCB in Figure 2. Each division is sum­
marily isolated from the others by scoring with a knife 
and removing a small part of the copperclad between 
each section. 

A close look at Photo 1 will show that I used a sin­
gle-sided board and used strips of copper tape on the 
plain side to make the capacitors. A look at the front 
of the tuner (Photo 2) will show that only seven 
switches were used for each capacitor. Only the seven 
largest areas were used. 

Refer to Figure 2 as a template to make your 
capacitors. It is not drawn to scale. Use it as a guide 
to assist you in making your caps. The shaded boxes 

INDUCTOR 

SIDE OF EACH CAP 
COMPRISE THE ROTOR PART 
OF TilE CAPACITOR. 

know ... the spring holding a little ball bearing. There 
are PCB wafers on the shaft. Save the one with the 
most copper on it. It may be usable. 

You need a length of #12 wire. It must be free of 
any insulation. Use ground wire from #12 household 
electrical wiring. Get four feet if you go out and pur­
chase it new. You don't need that much though, 
unless you get the first coil wrong and have to rewind 
it. You will need one foot of one-inch OD PVC pipe. 
Get the thin type. Schedule 20, I think. Yes, you can 
use the thick one if its all they have. 

The formula for winding an air-wound coil to any 
value can be found in the old faithful ARRL 
Handbook. In this project, we simply use as much of 
the coil as will fit inside the PVC pipe. It is my belief 
that you would benefit greatly by getting your own 
up-to-date copy of the handbook. It is a reference 
book I go to often for data. Using your own copy can 
provide you with more usable data than I can here. If 
you read the book, you will know a lot more about 
tuners and other RF-related equipment. I can only pre­
sent pertinent data for the article at hand. 

Should you decide to make an antenna tuner that 
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will include 80-meter operation, a larger PVC pipe will 
be necessary. Use a three-inch PVC pipe, if available. 
A tuner for that band needs substantially more induc­
tance than, say, one for 10 or 15 meters. A really big 
enclosure will also be needed to hold it all. 

You will need a small leaf switch from an old CB 
desk microphone. Inside old desk mics, the switching 
activators for receive and transmit used a couple of 
leaf switches. You merely pressed on a bar and the 
contacts were open or closed. You should have no 
trouble finding a junk desk mic in your junkbox, or get 
one from a friend. Still, one can be made easy enough 
if you cannot find one. 

OKAY! HERE WE GO ... 

Start by precutting every­
thing to size so it will all fit in 
your enclosure. A piece of PVC 
pipe will need to go from front 
to back along the depth of the 
enclosure. The PVC pipe is part 
of the roller inductor. It will be 
turned by the old channel selec­
tor, so include the selector's 
depth in determining the length 
of the PVC pipe. 

Look in the junkbox or on 
another old CB for a S0-239 
panel mount antenna connec­
tor. There's one on the CB 
you're getting the parts from, 
so you just need one more. 

If there is a local electronic surplus store, go there 
and get 16 SPDT miniature panel-mounted switches. I 
got mine from Javanco, in downtown Nashville, and 
was lucky enough to get very small ones that I could 
solder into the front panel of my tuner. I made a front 
panel from PCB. This made mounting the switches 
quick and neat. I'm not sure they have any more of 
the same ones, but they have plenty of other types 
you could use. Call them at 615-244-4444. 

Since the inductor coil is relatively large, it is an 
easy task to wind it yourself. You must 
find a suitable form, though, to wind it 
on. The inductor coil will rotate inside the 
PVC pipe. Therefore, it must be wound so 
that it rotates freely without binding. In my 
case, a broomstick served as the coil form. 
Wind the coil as tight as you can in a close­
wound manner. 

Close-wound means that the coils 
touch each other. The inductor length 
depends on the depth of your enclosure, 
and with it connected to the channel selec­
tor, which we will do next. 

Keep the wire pressed 
form as you wind it and 
it will be okay. Don't be 
concerned about the 
coils touching each 
other. It will be spread 
out later. You might just 
wind a turn or two to 
make sure the coil will 
rotate freely in the PVC 
pipe. 

The length of the coil 
should be at least slightly 
longer than the PVC pipe 
when spread out. If you will prepare the length of the 
close-wound coil to about three-quarters of the length 
of the PVC pipe, you will be very close to having it right. 
That would be nine inches for a one-foot PVC pipe. 
Using the three-quarter rule, you will still have to short­
en the coil a little for the final assembly. 

PREPARING THE PVC PIPE 

With any roller inductor, there must be a means 
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to tap or adjust the inductance value of the inductor 
as it is used in the design circuit. Cutting a slot along 
the length of the pipe will give us access to connect­
ing a tap to the coil as it is rotated inside the PVC 
housing. This is done with a simple loop of wire con­
nected at goo to the coi l inside the pipe. 

Beginning 1/4" from either end, cut a 1/8" slot 
along the length of the pipe. Continue to within 1/4" 
of the other end and stop. Don't cut through either 
end. 

Slot the pipe like this: Mark the pipe where the 
slot will be. Drill a pilot hole 1/8" at each end of the 

slot about 3/8" from each end. Using a hacksaw 
blade, hack at the markings till you break through. 

Cut along the slot marki ngs. There are hacksaw 
blade holders you can buy to permit using just the 
end of the blade. A holder w ill make cutting the slot 
much easier. 

Try to cut in as straight a line as you can . Take 
care to keep the slot edges smooth. You will have to 
smooth them, so make a stab at getting the slot cut 
straight now. Use a file, when finished, to get the 
edges smooth so that the slider does not bind when 
traveling along the slot. 

Drill a 1/8" hole in one end of the pipe at goo 
from the slot. This is where the inductor will be sup­
ported at the rear of your enclosure. It w ill be held in 
place with a standoff. The slot will face the inside in 
the direction of the caps and the opposite side of the 
enclosure. 

Drill the mounting hole goo around the pipe on 
the bottom. The standoff height is determined by the 
placement of the channel selector that is mounted to 
the front panel. 

THE COIL SLIDER 

Figure 3 shows how to make this slider. It is just 
a short piece of #12 wire bent to form an open loop 
in a "U" fashion . The ends are then bent straight 
out about 3/8" from the round end. You need a 
small piece of stiff sponge now to hold the slider 
firmly against the outside of the coil. The loop goes 
through two small holes in the sponge which keeps 
the loop in contact with the coil inside the PVC 
pipe. 

Connect the slider to the center of all the 
switches. You should use a 
flexible piece of wire . I used a 
piece of shield from RG174 
coax. This is necessary 
because the slider moves up 
and down the PVC pipe. Your 
connecting wire will also 
move back and forth . 

Cover the flexible wiring 
with a piece of plastic tubing 
or· the covering from another 
piece of coax. A cable tie 
around the pipe at the end is 
how I made a stop for the slid­
er. Did I mention crude? It 
works, though. 

THE CHANNEL 
SELECTOR 

Prepare a piece of PCB to mount the coil to the 
selector. You can make the piece you need from 
some scrap PCBs. The diameter of the board is con­
trolled by the height of your enclosure. It should be 
at least 1/2" larger in diameter than the pipe. 

If your housing height is spacious, you can make 
it as large as you like. Bear in mind it will turn with 
the channel selector. You need to solder one end of 
the coil to this round piece of PCB and place it on 
the channel selector shaft. This is how the coil is 
turned. 

The PCB needs a slotted hole cut in it so that it 
can be placed on the 
shaft. Prepare the 
mounting hole just 
like the hole in one of 
the original wafers. 
Prepare and solder 
one end of the induc­
tor coil to the board. 

You might need to 
file or grind the end of 
the coil wire to get the 
end flat. It must be 
mounted squarely, 

centered on the hole you made in the 
wafer. Coat the coil end with solder to 
reduce the time needed to connect it to 
the PCB. Soldering the board will also help. 
The 1/4" that the wafer extends from the 
pipe is the area needed to ground the coil 
for proper operation. 

This will be done by the leaf switch men­
tioned earlier. It will be mounted on the 

bottom of the chassis and bent up to 
rub on the wafer as it is turned . 

Proper grounding cannot be real­
ized by relying on contact through the 

wafer and the selector shaft to the panel mounting. 
Arcing might even freeze up the shaft if problems 
occur when operating. And they most certainly occur 
now and then . 

The front end of the pipe will actually touch the 
wafer as it rotates. This holds the wafer against the 
selector. Any excess solder should be removed so that 
the pipe rests smoothly on the PCB as it rotates. 
Determine the proper place for the channel selector 
and mount it. 



NO PROBLEM 

A reader might think it strange that there are no 
critical areas in respect to the roller inductor mount­
ing or rotation. No precise tolerances are required to 
make and use this tuner. Tuners are not adjusted in 
the same manner as a main dial on the radio. 

Once set, it may not be turned again for days or 
even months. An experimenter might use it steady 
for a day or two. Once the reason or purpose for 

only formula you will ever find in my articles is how 
to make a better cheeseburger. ) 

Okay, we have eight switches to identify and/or 
label. The smallest cap, we give a value of 1. The next 
gets the value 2. Value the next at 4. The next gets 
the value of 8. The next group of four starts with a 
times 10 value. Number five gets the value 10. Give 
number six the value of 20. 

Forty is the value given number seven and finally 
number eight is given a value of 80. You have labeled 

switch group 1. Do the same for 
group 2. If your capacitor values 
were exact, all of them added 
together would equal 165 pF 
each. 

The switches enable you to 
set the total capacitance 
between 1 and 165 pF in 1 pF 
increments. Your capacitors are 
not exact, so don't expect this 
kind of resolution unless you 
actually used a formula to com­
pute the value of each individual 
capacitor. This is an experi­
menter's project, so feel free to 
experiment with any aspect of it. 

BOTTOM OF BWC 1 BOTTOM OF BWC 2 
Refer to the photos and 

mount 16 switches in a similar 
manner on the front panel. It 

using a tuner is fulfilled, it is stored until next time. Or 
maybe left in place forever. 

THE LEAF SWITCH GROUND 

Refer to Photo 3 to understand how to mount 
the leaf switch. You can make this grounding wiper 
from any metal that has a little spring to it. Any metal 
will work because you do not have to solder to the 
leaf switch. Try a thick piece of brass for the leaf 
switch, if one is available. Simply attach it to the 
enclosure and make sure it is well grounded. 

As you can see, it must be bent at a 90° angle to 
permit it to lay against the PCB soldered to the coil. 
Make a tip on the leaf switch, if necessary. This tip 
must rub and contact the PCB at all times. 

Use whatever method you like to mount the leaf 
switch, but do not rely on the selector shaft to pro­
vide a proper ground for the inductor. 

If everything has been prepared and you just 
read through to here, then put it all together as indi­
cated. Separate the two groups of switches slightly 
when mounting. I did not label any controls on my 
tuner because I used it as soon as I got it working 
and forgot to do it later. 

Connect each stator to a panel-mount S0239 
connector. You should put these two connectors on 
the rear panel of your enclosure. 

Antenna tuner's connectors are usually labeled 
with an input and output designator. Most tuners 
have some sort of metering to indicate Forward and 
Reflective power. Correct signal flow through those 
tuners is important. 

In our tuner, signal flow can be either way. In the 
ARRL Handbook, there are many metering circuits 
you could add to this tuner. · 

USING THE BWC TUNER 

The value of each capacitor is unknown, but 
since each is one-half of the previous, we can assume 
some values. Start by assuming the smallest cap is 1 
picofarad (pF) . You could also give it a value of 10. 
Just give the next one a "times 2" value . 

There are formulas for determining the value of 
these capacitors. This data can be found in the ARRL 
Handbook. The area, spacing, and number of the 
plates determines the capacitance value. (Try the 
library if you would like to browse through a copy of 
the handbook without buying one. I'm afraid the 

will not be necessary to mount 
the BWC boards at the front if you solder them 
directly to the switches. Switch 1 of each group gets 
soldered to the smallest piece of copper for that 
group. Respectively solder in the other pads to the 
correct switches. 

Antenna tuners usually have capacitors valued at 
200 to 300 pF. Ours is close to that range. Let's do an 
example at setting the caps. As an example, we need 
a value of 110 pF to match one side of the tuner. In 
actual use, you never know the required value need­
ed because you adjust until it gets right. Here is (sim­
plified) how the binary weighting occurs: 

• Value needed is 11 0 pF. 
• We would start by setting the cap closest to that 

value. 
• In our set-up, that is #8 equal to 80 pF. 
• We need 30 more pF. 
• Set #6 and #5. 20 pF and 10 pF. 
• Our capacitor is set to 11 0 pF. 
• It is that simple. 

In actual use, you 
would connect an SWR 
meter between the tuner 
and the antenna. If you 
would rather not create 
any unnecessary interfer­
ence, use a dummy load 
for an antenna until you 
get familiar with the new 
equipment. 

The dummy load will 
present a sort of perfect 
antenna, but it will let you 
play around a little. 

Transmit and set the switches that give you a 
minimum reading on an SWR meter after you adjust 
the roller inductor for the same condition. Use low 
power for your initial testing of the tuner. Your objec­
tive is to have a minimum reflective power reading on 
the SWR meter. 

All the values needed to reach a 'match' are 
unknown. You must find them by turning and setting 
the controls. Several attempts to tune the antenna 
are needed before you get the hang of it. 

All you do is turn the inductor and set individual 
switches ON or OFF until you get a match, which is 
indicated on the SWR meter as a minimum reflected 
power. In time, setting the controls becomes a snap 
and you can match the antenna in seconds. 

You will discover that there are at least two dif­
ferent settings that will provide a "MATCH" for you. 
It is a practice to use the setting that has more capac­
itance than the other in that case. This helps decrease 
any harmonic level coming from the exciter or ampli­
fier. 

When using the tuner on low frequencies - 75 
and 80 meters- you may not be able to reach a low 
SWR due to the fact that you do not have enough 
capacitance to achieve a match . The schematic 
shows a fixed capacitor added to the circuit. 

I would start with a 100 pF cap for 80 meters. 
Just solder it in place at the indicated points. Use a 
fixed cap with a high-voltage rating in this position. 
You could add another switch to do this or, if you 
always use the tuner on lower bands, just leave it in 
there. 

MAKING IT BETTER 

This tuner is rated at 300 watts. I rated it at that 
level because the capacitors started getting warm at 
that output level. No specs. No elusive feedpoint 
impedances or antenna currents. No unknown reac­
tances. Just started getting warm at 300 watts. This 
is an experiment, remember? A project simple 
enough that even I could make one. Give it the ol' 
smoke test yourself. Fire it up and see if it smokes. 

You are not required to use the PCB material for 
your capacitors. Use strips of copper or brass cut to 
length from the formula. The only requirement would 
be to keep the spacing precise if you expect a certain 
value. Copper or brass is recommended because they 
can be soldered. Use of metal plates and air spacing 
will greatly increase the output level rating. 
Remember, my caps were made of phenolic PCB. 
Glass PCB would be even better. 

A variation here would be to make a "PI" tuner. 
In that configuration, the inductor is in series with the 
signal flow. The stator of each cap would be ground­
ed and the leaf switch would have to be isolated 
from ground. 1/0 ports would be connected to the 
roller inductor at each end. 

One problem with the roller inductor is knowing 
where the tap is at. I used my tuner with the top off 
and just watched its placement as I tuned. A turns­
counting dial will correct this. You'll find this item at 
hamfests, or get one from a parts house. 

I even thought about making a custom indicator 
for mine, but never got 
around to it. Try making a 
turns indicator using a 
cable tie. Attach a long 
cable tie to the slider. Cut 

·two 1/4" holes in the front 
of the case; one at each 
end of the switches but 
above them. 

Thread the cable tie 
from inside out through 

r---..__, the first hole. Feed it 
Figure 

3 

should be at minimum. 

back through the other 
hole. Make a black mark 
on the cable tie furthest 

from the roller. The roller 

As you turn the inductor, the cable tie will be 
pulled and the black mark will relatively indicate the 
slider's tap position. You could make a scale under 
the cable tie. You might have to enlarge the holes or 
lubricate them to get the cable tie to slide through. A 
little brainwork here could get you a very nice look­
ing indicator of the tap position. 

The BWC antenna tuner will provide a means to 
experiment with less than optimum antennas that 
sometimes need a little matching when connected to 
an exciter. Although we refer to a perfect match 
sometimes when using a tuner, I feel it is a false con­
dition that is indicated. There is no substitute for a 
proper direct feed to your perfect antenna. NV 
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-~~ , ... '*w 
JL ·GRAYSLAKE· Radio Expo '97. Lake Co. 
Fairgrounds. Sat: 8am-4pm, Sun: 8am-3pm. Mike 
Brost 708457.()966 

Jar....:&Ji;r~!'!"'':':"!'!'IW&ml:"'*"'&i""'!· "'!\\!>lfll'!l.?'!!!m,,!/mm>l!~''-ftti>' 
CA ·SANTA ANA· Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
IL ·GLEN ELLYN· Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940.7547 

A WORLD OF CHOICES 
PLAIN CONVERTERS 

PANASONIC TZPC175DG2 
MILLENNIUM-3: CONFIGURE 

THE VARIOUS OPTION PACKAGES TO 
SUIT YOUR NEEDS. 10-LOT PRICING 

IC PARTS 
PIC-16C54,56,57 
PIC-16C622-04/P 
INTEL 87C51, 8753H 
KYROCERA 117,119 
CRYSTALS 4, 8 MHz 
RESONATORS 4MHZ FULL LINE OF SA, JERROLD, 

PIONEER COMPATIBLE REMOTES 

CALL TOLL-FREE 11am-7pm EST 1-888-561-4796 

CALL US FOR YOUR BEST PRICE! 
Write In 77 on Reader Service Card. 

KY. LOUISVILLE. Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L Hastings 
812-333-9300 
MA. TAUNTON ·Computer Show. Hotiday Inn. 
Northern Computer Shows 508-744-8440 
NY· OLD WESTBURY· Computer Show. SUNY Old 
Westbury. 9:30am-4pm. MarketPro 201-825-2229 
I'IY • YONKERS • Electronic Flea Market. Uncoln · 
High School. 9am-3PIT!· Otto Supliski WB2SLQ, 914-
969-1053 
OH • BEREA • Hamfest & Computer Show. 
Cuyahoga Co. Fairgrounds. 8am-2pm. Hamfest 
Assn. of Cleveland 1-800-CLE-FEST info@hac.org 

OCTOBER 1 997 

liJ-If'Sliiii'Qillli"fi'&IJij 
MJ. TAYLOR· Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
313-287-2000 

, __ % ',· 

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

CA • UVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
I'IY • QOEEI'IS • Hamfest. New York Hall of Science 
parking lot, Flushing Meadow Park, 47-01 !lith St. 
9am-3pm. Arnie Schiffman WB2YXB, 718-343-0172 
eves. 

IIDI'Ii;48)~1~118MPII 
CA • FONTANA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

Fl. • TAMPA • Hamfest. Unit Building, 4050 Dana 
Shores Dr. J. F. Strom K9BSL, 813-822-9107 

~~-J:I~aio/J~~&:B 
GA ·KENNESAW· Computer Show. 1-75 Exit 116, 
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to 
2nd traffic light; we're on the right next to 
"Cowboys." GA Mountain Productions 706-8384827 

lfffiJI-_Oir~lfi:l!¥%~1iJ~{¥iltJI%.tR~ 
I'IJ • Lll'ICROFr • Hamfest. Brookdale Community 
College. AI Jackson NK20, 908-922-8121 

mllllillft&iiittliitfi;:;:;t&eaiJ4fiti;:01rci 
Fl.. STARKE· Hamfest & Computer Show. Bradford 
Co. Fairgrounds on US 301 N. of Starke. Fri: 1pm· 
8pm, Sat: 8am-3pm. Dan Phillips K4RVD, 
352-475-2695 

.... 11Emi::Biill-ii:;~~~5t0::¥1;)J:,;:~~ 
CA • OAKLAI'ID • Computer Show. Oaklan.d 
Convention Center, Broadway @ lOth St. 
1-800-243-7041 http://www.robertaustin.com 
CA. SANTEE· ARC of El Caj<m Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
IN • INDIANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am-4pm. 317-299-8827 
Tl'l: GRAY. Hamfest. Appalachian Fairgrounds. Tri­
Cities Hamfest, POB 3682 CRS, Johnson City, TN 
37602 

IIIIUIIfi~J:ir:::;r&z::.J;,~~:ik&::~: 
IN • KOKOMO • AGI Computer Fair. Ramada Inn. 
10am-3pm. 317-299-8827 
KY • LOOISVILLE • Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L. Hastings 
812-333-9300 
MA • CAJIIlBRIDGE • Flea Market. Kendall Square 
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776 

SIJIIIII~Il Sl\1 .. 1~ 
"Most Prices Cut by up to 50%" 

"The Most Advanced Motorola Programmer & More!" 
The MAGIC~ BOX™ is a small and powerful Universal 
Cell-Phone Programmer. It only requires the 
phone and a lead (supplied) to program the 
phone using the phone's own keypad. + 
With the MAGIC-BOX™ attached the 1" 
ESN is simply entered on the phone's t 
keypad and then after a few seconds the ~ 
phone is programmed! It is supplied to do 
the certain Motorola models as standard, but can 
be upgraded (before and after purchase) to become a IJ 
complete Multi- Programming tool for almost all phones ·c9'' 
in use today. 
"This is the only Cell-Phone Programmer you'll ever need!" 
The MAGIC-BOX™ Programs & Repairs (OOOOFFFF faults) on all 
MOTOROLA models up to the later 9647 versions, including EEl, 2, 3 
and StarTAC. 

Call Us Now on ... 01144-188-333-0060 
M.F.M. COMMUNICATIONS. 

MAGIC-BOX™ OPTIONS. All are supplied with 550 
(Flip) leads. StarTAC models are supplied with 

550(Flip). Elite and StarTAC leads. 

EE3. only $449 
EEl, 2, 3 and StarTAC. only $699 
9630 I 9647 Upgrades. only $499 

F / Other Cellular Products 
~j/ Ericsson Clip. only $119 

ll-~ NEC Clip. only $149 
New ESN Readers. only $1699 

New StarTAC CopyCat & Cables. only $649 
FREE Cellular Manual with ALL orders over $400" 

Email: MFMCOM123@aol.com 
57 Addison Road, Caterham. CR3-5LU. UK. 

"For Information Purposes Only" Please note: When Purchasing the ESN reader, proofofCellulardealership will be required. 
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~ales Q & A (Continued from page 53) 

A. The LM3914 is a made-to-order IC for this application. This chip con­
tains its own adjustable reference source and a 1 0-step voltage divider 
that drives up to 10 LEOs to provide a linear analog display. By offsetting 
the reference voltage by 1 0.5 volts, the voltage of a fully-discharged gel­
cell, and setting the range to 3 volts full scale, we can use this IC as a bat­
tery "gas" gauge. Here's a simple circuit that should do the trick for you 
and your buddy. 

~ 4 .7k 

_+ 12V I Set upper 
' Battery limit (13 .2V) 

Under Sk 
Test 

1 200 

1.2k 
Adjust 
to 1.2V 
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Set lower 
limit (10.5V) 

3 

5 

7 

6 LM3914 

4 
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2 
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13.2V 

11 
12.9V 

12 
12.6V 

13 
12.3V 

14 
12 .0V 

15 
11.7V 

16 
11.4V ... 

17 
... 11.1V 

18 
10.8V ... 

... 10.5V 

9 
Sl Bar 

o-
Dot 

+ 
........, C2 
12.2uF 

-=-
And here's a table that shows you how to read the battery gas gauge. 

Battery 
Voltage 

13.2 
12.9 
12.6 
12.3 
12.0 

LED Color 

Green 
Green 
Green 
Green 
Green 

Description 

About 1 00% of charge remains 
About 80% of charge remains 
About 70% of charge remains 
About 55% of charge remains 
About 40% of charge remains 

Infrared Remote: On The Prowl 

Q. Where can I find a schematic for a simple infrared remote control? I only 
want to switch a device on and off, nothing else. It should have a fairly long 
range of 50 to 100 feet, with quick response (as in one second or less). 

Warren Shedrick 
via Internet 

A. This is a classic design that's become a classroom exercise. In fact, 
extra points are awarded for innovation. Unfortunately, hobbyists live in a 
practical world where innovation has to give way to mundane things like 
finding the needed parts from a local jobber such as Radio Shack. With 
that thought in mind, here's my solution. 

The design is divided up into two parts: the transmitter and the receiv­
er. The transmitter is nothing more than a 555 chip strobing an IR LED. A 
fresh 9V battery will power this sender for a year or more. The receiver is 

ClickOrJ 
Click Off 

~lk 

+ 

6 

2 

+9V 

4 

555 

5 
+ 

10 

R2 
lOOk 

~.luF 8 

: ~IR omitt"l 'EO ~ 
detector matchedl 
pair; Radio Shack 
276-142 

lOOk 

lk 
3 

LM324 

11.7 
11.4 
11.1 
10.8 
10.5 

Yellow 
Yellow 
Red 
Red 
Red 

About 25% of charge remains 
About 10% of charge remains 
Caution! 
Danger! 
Dead! 

Notice that I've included a switch (Sl) labeled BarjDot. S1 lets you 
switch the display mode between a bar, where the LEOs light consecu­
tively as the voltage increases, and a single LED that represents the bat­
tery's voltage (the other nine LEDs are dark). You can use this feature to 
save battery power in the field. 

Cheap DVM Can't Monitor Battery Voltage 

Q. I purchased several inexpensive (under $10.00) 3-1/2 digit LCD panel 
meters from a company that advertises in Nuts & Volts Magazine. The 
intended use for the meters was to monitor my 100% solar-powered house, but 
was disappointed to discover that the meter cannot use the voltage being 
measured to power the meter. Is there a way to modify these cheap meters to 
have a common mode of operation without a separate isolated power source 
or expensive DC/DC converter? 

Ronald Stowe 
Snowflake, AZ 

A. The meter you bought uses an ICL7106 IC, which is a complete volt­
meter on a chip. In a standard configuration, the INPUT Lo pin is shorted 
to COMMON, causing V+ to sit +2.8 volts above INPUT Lo, and V- to be -
6.2 volts with respect to INPUT Lo. The solution is to isolate the two 
inputs. One way to do it is with resistors and diodes . 

470k 
+ -----.----------vvv-------1 Vin 

From Solar 
Batteries 

470k 

Input DC voltage 
to be measured 

--~~-r--------vvv----~Grui 

DVM 

470 
>---'VV"v------------1 V+ 

470 1N757 
Battety 

L------.JV'Vv--~~-___, V-

built around a 567 tone decoder. Tone modulated IR can span much 
greater distances than an "!R flashlight" because it has greater immunity 
to ambient light. At the front of the receiver is a phototransistor IR detec­
tor- one that is spectrally matched to theIR LED in the transmitter. This 
signal is amplified by ICJ a and directed to the input of the 567 tone 
decoder. When the input frequency of the IR signal matches that of the 
tone decoder's filter (RI and CJ), pin 8 goes low. To match the sender fre­
quency with the decoder, adjust VRJ until LEDJ lights. This triggers the 
toggle switch, made up of IC1 b and ICJ c. When IC1 b is on, !CJ c is off. 
and visa versa. Hence, the relay alternates between off and on each time 
you "click" the transmitter. Not enough distance for you? Simply up the 
transmitter's voltage (up to 15 volts) and replace the IR LED with Radio 
Shack 276-143. Of course, the range is dependent on the ambient light at 
the receiver, which can be partially compensated for by adjusting the 
value of R2. While this design probably won't net me an A+ (too straight· 
forward), I'm sure it scores well with you and other readers. Enjoy. 

+12V 

, LED! ~-.-~,......--, 4 ..---'-'----,8 
t-"-----, 

5 

561 Rl 
lDk 

lk ~lOOk LM
324 

DOl 1M 
~-~ 

~ 100 

1M 
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Electronics Q £ A 

The 470-ohm resistors basically isolate the meter battery from the 
photovoltaic batteries. As an added bonus, the power source is now held 
at 9.1 volts, which prevents the charging voltage from damaging the /C. 
The two 470K resistors provide further isolation for Vin. Because the input 
impedance of the /CL 7106 is greater than 100 megohms, the voltag e error 
created by the 470K resistors is a negligible 1 uV. The bridge rect ifier cor­
rects {or accidental polarity reversal of the battery, and offers a small 
amount of additional isolation. 

Reader•s Tip 
I was reading through the Jan. '97 issue and saw the question "DOS 
Invasion Stopped," where you said that there's no way to prevent a person 
from shelling to DOS. Technically, that's true. However, you can trick the 
computer into not shelling to DOS. Whenever a program shells to DOS, it 
runs COMMAND.COM, looking for it first in the directory that the program 
is currently operating in. You can easily exploit this fact by adding a bogus 
COMMAND.COM file to that directory. 

I created a fake COM file which simply says "PRESS ANY KEY" (you 
can find this file on our Web site, http/ jwww.nutsvolts.com, under the name 
FAKE.COM). I then moved FAKE.COM to the directory where my program 
is and renamed it COMMAND.COM. Now when anyone tries to shell to DOS, 
all they get the message "PRESS ANY KEY" - not a DOS prompt. Pressing 
any key sends you back to the parent application. 

Two words of caution: 

1) Make sure that you don't overwrite the actual COMMAND.COM fiJe! 

2) If your CONFIG.SYS contains a line with SHELL=C:\COMMAND.COM 
(parameters), you need to remove it to make the trick work. 

MAILBAG 

Dear TJ: 

Michael Shearer 
via Internet 

About your Mar. '97 column response titled "Compaq Has Flaky Floppy." I 
may be able to help AI Eisenhaur with the docs and the drivers required fo r 
the PTI 227 card in his Compaq Prolinea computer. This card is a VLB con­
troller with IDE and floppy interface made by an unknown manufacturer (why 
do they produce a product without so much as identifying the country of ori­
gin, let alone the manufacturer?). I bought one at the Dayton Hamvention a 
while back and have the disk and manual. I will be happy to provide this to AI, 
but please do not publish my E-Mail address - E-Mail floods are no fun . 

Also, let me say that some Prolinea computers don't have the ability to disable 
the onboard controller. The ones that do usually show the jumper marked as 
"HDFF disen" or HD EN." Some Compaq tech support people can be very 
helpful, others are on the karmic merry go-round. Another interesting scenario 
surfaced a while back when I tried to install an off-the-shelf Colorado Jumbo 

tape drive in a Compaq Pentium slimline desktop via a floppy piggyback 
cable (also Colorado stock). There is a pin that is blocked on the floppy cable, 
apparently to force folks to buy Compaq's pricey-if-available options. I simply 
drilled out the blocked pin (no connection necessary) and connected every­
thing as in a normal installation. It works just fine. 

If there is enough demand, I will make the above files available for posting on 
the N & V Web site. I appreciate the effort required to provide this "court of 
last resort," as I'm sure many others do as well. 

Response: 

R. Bear 
via Internet 

I 'm sure Mr. Eisenhaur will be elated to know of your files . AI, contact me 
and I 'll plug you in to R. Bear. As for Compaq tech support, I found find­
ing answers from them so frustrating that I got my information firsthand 
from a friend who works at a Compaq service center (CompUSA, to be 
exact). Finally, I find it easier to snip off the lead from the plug rather 
than drill out the socket; nobody uses that pin and it's been used as a 
locator long before Compaq adopted the practice. Thanks a lot for the 
feedback! Have you considered contributing to my Reader's Tip or the 
Tech Forum? A submission to either could net you $25.00. 

Dear Mr. Byers: 

TJ Byers 
Q &A Editor 

In your Apr. '97 column, you addressed a question from Joe Kish on the 
design of a series ohmmeter. The circuit you offered was from a Simpson 
260/6 VOM. Unfortunately, a very important factor wasn't considered in your 
response; that is, it's not possible to design an ohmmeter circuit without know­
ing the resistance of the meter. From the Simpson schematic, it is apparent 
that its meter has a coil resistance of 11.2 ohms. Unless Mr. Kish's meter has 
the same internal resistance, he won't be able to zero the meter! If Mr. Kish 
wants help with his design, have him contact me. 

Response: 

Barry Fichter 
Dale City, VA 

Actually, the resistance of the Simpson meter is more like 5K, not 11.2 
ohms. However, what you're thinking about is a parallel ohmmeter, 
where the meter's resistance is a critical part of the circuit. With a series 
ohmmeter, it's the total resistance of the circuit that counts - not that of 
the meter. This amounts to 30K with a 1.5-volt battery. If the meter's resis­
tance is 5K, then you need a 25K series resistor to limit the current to 50 
uA. This is what the Zero Ohms adjustment does - insert the needed 25K 
in combination with the 17.55K resistor. 

TJ Byers 
Q &A Editor 

Continuedfrompage103 ?t:~ ~~ ?t:~ 

ASK CAMPUS SERIES 
LCD PANELS 

Da-Lite Screen Co. announces 
the addition of the ASK Campus 

Series of LCD panels. The Campus 
Series features 640 x 480 active 
matrix LCD technology (TFT), bright 
full color images, universal power 
supply, PC and Mac compatibility, 
and an infrared remote control. 

The Campus 300, data only 
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model, displays 2.1 million colors 
and is compatible with VGA and 
SVGA. 

The Campus 700, data/video 
built-in, displays 16.7 million colors 
and is compatible with VGA and 
SVGA. 

For more information, contact: 

DA-LITE SCREEN 
COMPANY, INC. 

3100 N. DETROIT ST. 
P.O. BOX 137, DEPT. NV 
WARSAW, IN 46581-0137 

219-267-8101 FAX: 219-267-7804 
1-800-622-3737 

REMOVABLE HARD DRIVES 
AND CADDIES 

Arrowfield International , Inc. 
releases a line of 2·1/2" remov­

able hard drives and caddies for 
various notebook computers such 

as Compaq L TE 5000, IBM 
Thinkpad series, Toshiba Tecra 
series, and NEC Versa series. 

All the removable hard drives 
are 1 00% interchangeable with the 
original. 

The caddies to hold the drives 
are flexibly designed to accommo­
date any industry standard IDE dri­
ves and the installation is virtually 
plug & play. 

For more information, contact: 

ARROWFIELD 
INTERNATIONAL, INC. 

2812-A WALNUT AVE., DEPT. NV 
TUSTIN, CA 92780 

714-669-0101 FAX: 714-669-0526 
E-MAIL: Arowfld@ix.netcom.com 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371·8497 
E ·Mail distributors@nutsvolts. com 

HANDHELD 
SCOPEIMUL TIMETER 

The THS 700 series from 
Tektronix is their first handheld, 

battery powered storage scope and 
digital multimeter. Scope and meter 
sections can operate simultaneously 



and independently. The high resolu­
tion, backlit display, and pop-up 
menus make taking waveform read­
ings a quick and easy operation. 
Instrument settings are pre-pro­
grammed for the most common and 
useful measurements. It is able to 
catch extremely fast glitches. 
Measures 8.5 x 6.9 x 2" and weighs 
3.21bs. 

For more information, contact: 

JENSEN TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
602-968-6231 FAX: 602-438-1690 

1-800-426-1194 

FIBER TEST ADAPTER 

No longer is it necessary to buy a 
whole new set of expensive 

fiber test meters. The new Fluke® 
Fiber Optic Meter is an inexpensive 
alternative that turns your DMM into 
an optical loss meter at a fraction of 
the cost. It's easy to use, simply 
plug it into your meter, set the range 
to millivolts, connect the fiber, power 
the meter, and read the results. 
Small and lightweight. 

For more information, contact: 

JENSEN TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
602-968-6231 FAX: 602-438-1690 

1-800-426-1194 

STEREO MICROSCOPE 

This compact general-purpose 
microscope is ideal for a wide 

variety of electronic and industrial 
applications. Selectable 20X or 40X 

magnification. Bottom transmitted 
and overhead illuminators. It 
includes 2X and 4X objectives , 
rotary turret with positive click stop 
for easy power change. Precision 
rack and pinion focus. Eyetubes are 
inclined 45°. Working distance is 
3.15" at 20X. It comes with rubber 
eye cups and a dust cover. 

For more information, contact: 

JENSEN TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
602-968-6231 FAX: 602-438-1690 

1-800-426-1194 

RG-8/U PLENUM 

CABLE CONNECTORS 

RF Connectors releases several 
BNC, N, and UHF connectors 

designed for use with RG-8/U type 
plenum cable, having .1 08 sold-cen­
ter conductors and .355 outer jacket 
dimensions. This cable is used in 
many computer, instrumentation , 
and broadcast installations. 

For more information, contact: 

RF CONNECTORS 
7610 MIRAMAR RD., DEPT. NV 

SAN DIEGO, CA 92126-4202 
619-549-6340 FAX: 619-549-6345 

1-800-233-1728 
E-MAIL: 

102061.2261 @compuserve.com 

HIGH-SPEED 
COUNTER/TIMER 
REPLACEMENT 

Announcing the immediate avail­
ability of the CTS9513 20 MHz 

counter/timer peripheral. Patterned 
after the long popular but discontin­
ued AMD AM9513 device , the 
CTS9513 duplicates all original fea­
tures and operating modes at three 
times the clock frequency of the 
original device. 

The CTS9513Axl-2 is currently 
available in plastic DIP-40 and 
PLCC-44 packages. Prices start at 
$37 .50 in single quantities and 
$25.00 in 1,000 piece quantities. 

For more information, contact: 

CELERITOUS TECHNICAL 
SERVICES, CORP. 

5109 82ND ST. #7 STE. 1200 
DEPARTMENT NV 

LUBBOCK, TX 79424-3099 
806-783-0904 FAX: 806-783-0905 

Continued from page 23 

repairing brightworl<, was advertised in 
automotive catalogs.] 

Greg Miller 
State College, PA 

a.v.guru@juno.com 

ANSWER m #6975- JUNE 1997 
The fix is fairly simple if you're good 

with a soldering pencil. Next to the 
tuner on the chassis is a metal-cased 
box called a tuning block. Remove it and 
pull both covers. Inside you will find a 
number of tuning coils and transform­
ers. Look over the solder connections 
carefully and you will find at least one 
that needs to be resoldered, but it's a 
good idea to touch up all of them. Re­
install the block and that should take 
care of the problem. 

The cycling is the aft not being able 
to lock. 

Larry Campbell 
Fairchance, PA 

wmbs590@wmbs590.com[larry) 

ANSWER m #5975- MAY 1997 
The easy video amp is the Signetic 

NE592. Wiring it is a breeze. Gain is 
controlled by a resistor between a cou­
ple of pins and can be variable and con­
tinuous. It has a pair of inputs, plus and 
minus, and outputs plus and minus. A 
12-volt supply [to pin 1 0] ground to 5. 
Pins 1 and 14 are the inputs and 7 and 
8 are the outputs. In the event that a 
lower impedance output is needed, 
direct drive a 2N2222 emitter follower 
with a 560 ohm emitter resistor and 
collector to 12 volts. 

Travis Brackeen 
Fayetteville, GA 

ANSWER TO 69715- JUNE 1997 
I have done business with a com­

pany in Yonkers, NY for a number of 
years. They are Circuit Techniques, 
Inc. They don't really cater to the hob­
byist, but they will manufacture single­
or double-sided circuit boards from 12 
pieces to 1 00,000 pieces. They can be 
reached at 914423-2000. 

Douglas Mooney 
Bronx, NY 

ANSWER TO #697 4 - JUNE 1 ~97 
A fuel cell experimenter's kit is 

made by E-Chem Technic and can be 
purchased from Sargent-Welch for 
$29.95 (Cat # WLS-3019B]. It con­
sists of a fuel cell and a 22-page manu­
al containing instructions and experi­
ments. The device is fueled by air and 
methanol or ethanol and is safe to use. 
I purchased one of these and was 
pleased with the device and the manu­
al. The chemicals can be purchased 
from a supplier such as Fisher 
Scientific (1-800-766-7000). A com­
pany called Warsitz Enterprises makes 
commercial hydrogen/ air fuel cells 
starting at $B50.00 for a 3.6V/ 1 OW 
device. For additional fuel cell data, see 
the E-Chem Technic web site and check 
the Fuel Cell Commercial­
ization Group on the web at 
http:/ jwww.ttcorp.comjfccgj These 

sites also contain many links to other 
fuel cell sites. A useful book is the Fuel 
Cell Handbook by A. J. Appleby, NY: Van 
Nostrand, ISBN 0442319266:B2.95. 

Sargent-Welch (IL]: 1-800-727-
4368, E-Mail: sarwel@sargent.com 
http:/ jwww.sargentwelch.comjinde 
x.html 

E-Chem Technic (UK]: http/ jww 
w.iway.co.ukj-ectechnicjhome.html 

Warsitz Enterprises (CA]: 408-
726-3564 http:/ jwww.slip.netj-h2 
manjhyperfrm.htm 

Paul Szozdowski 
E-Mail: pts2@po.cwru.edu 

ANSWER TO #59713- MAY 1997 
You have done all the right things 

[in theory, at least], but you didn't men­
tion one thing that has me curious. 
Could your headphones and their leads 
be acting as the antenna for the AM 
station? Unless you are using the same 
decoupling techniques on all the leads 
[including those to the headphones], 
there is still a way for the RF to get in 
and be detected. In severe cases like 
yours, every single wire into or out of 
the enclosure must be appropriately fil­
tered at the point of entry/ exit. Waiting 
until the wire joins the circuit board is 
too late; the signals will already be 
inside the box! 

Here are a few comments that 
might help in the future: 

Ferrite beads may not provide 
much filtering in the standard broad­
cast band, so may not really be suitable 
filter elements in your case. It all 
depends on the characteristics of the 
ferrite. Typically beads are too small 
and have too low permeability to have 
much insertion loss at this frequency. 
You may have to use inductors as RF 
chokes, or you could wind several turns 
of wire on the beads. If you want to try 
an inductor, try to match the specified 
self-resonant frequency [SRF] with the 
maximum frequency you are trying to 
reject. For example, a leaded inductor 
of several milliHenries has an SRF 
above 3 MHz and less than 1 0 ohms of 
DC series resistance. This is the equiv­
alent of several thousand ohms at RF. 

Series resistance is good [and 
cheaper than inductors], and the more 
you can insert into each lead [without 
losing circuit performance, of course] 
the more filtering you will have. 

Your capacitance size, .01 uF, may 
be too small to do a good filtering job at 
standard broadcast frequencies. Also, 
remember that lead length is critical 
here. If the leads to the capacitors are 
too long, the capacitors will not have 
the desired effect. 

Finally, steel is a better shield 
against magnetic fields than electric 
fields. This usually means that it is a 
better shield at audio frequencies than 
at RF. Brass or copper would probably 
be a better choice. However, if you are 
diligent in the other areas, shielding will 
not be required anyway. 

Harry 0. Boling Ill 
Garland, TX 
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1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand­
written copy. Calculate the number of words and multiply it by the appropri­
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS&: VOLTS MAGAZINE. 430 Princeland Ct .• Corona, CA 91719. 

1' ER ORD 
The ad rate for current PAID subscribers is®* per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 

SIN BOLD AND/OR L C 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at n o 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g .• ffiM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 

0 S, GS OXES 
A photo or drawing may be run at the top of your classified ad for an addi­
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 

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. 

co 
You may fax in ad copy or changes before the closing date (5:00pm on the 
lOth) at 909-371-3052 using MasterCard or Visa. 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 call909-371-8497. 

Prepaid ads received by 5:00pm on the closing date (lOth of the month) will 
appear in the following month's issue. Ads postmarked through the lOth, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the lOth. Cancellations and changes must be 
submitted in writing. 

ON 
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 reseiVe the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60~ rate only through their sub­
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 

Choose a category for your ad from the classifications listed below. 

1 0. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 
100. AudioNideo/Lasers 
110. Cable TV 
115. Telephone/Fax 

120. Components 
125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 
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DMM 
Don't let the price fool you. This meter is a digital multimeter 
designed for engineers and hobbyists. Equipped with 5 func­
tions and 19 ranges. Each test position is qu1ckly and easily 
selected with a simple turn of the FUNCTION/RANGE selec-
tor rotary switch. Rubber BOot Included 
General 
Display: 3·1 /2 Digit LCD, 21mm Figure Height with Automatic Polarity 
Overrange Indication: 3 Least Significant Digits Blank 
Temperature for Guaranteed Accuracy: 23°C±s•c RH<75% 
Temperature Ranges: 

Operating: o•c to 4o•c (32•F to 104°F) 
Storage: -1o•c to so•c (14•F to 122•F) 

Power: 9V Alkaline or Carbon-Zinc Battery(NEDA1604) 
Low Battery Indication: BAT on Left of LCD Display $ 
Dimensions:188mm long x 87mm wide x 33mm thick 19 0 
Net Weight: 400g 

DC Voltage (DCV) any qty 
Range: Resolution: Accuracy: Resistance (0) 
200mV 100~V Range: Resolution: Accuracy: 
2000mV 1mV 2000 100mll 
20V 1 OmV ±(1 %rdg+2dgts) 20000 1ll 
200V 1 OOmV 20Kn 100 ±(1.2o/o/1lg+2dgts) 
1000V 1V 200Kn 1000 
Maximum Allowable Input: 1000V DC or Peak AC. 2000Kn 1Kn 

DC Current (DCA) 20MO 10Kn ±(2%rdg+10dgts) 
Range: Resolution: Accuracy: Maximum Open Circuit Voltage: 2.8V 
200~A 1 OOnA Diode Test 
2000~A 1 ~A ±(1_2%rdg+2dgts) Measures forward voltage drop of a semiconductor 
20m A 1 O~A junction in mV test current of 1.5mA Max. 
200m A 1 OO~A ohFETest 
1 OA 1 OmA ±(1.2%rdg+2dgts) Measures transistor hFE. 
Overload Protection: rnA Input. 2A/250V fuse. Frequency Range: 45Hz-450Hz 

AC Voltage (ACV) Maximum Allowable Input: 750V rrns 
Range: Resolution: Accuracy: Response: Average Responding. Calibrated in rrns of 
200V 100mV ±(1.2"/.n:lg+10dgts) a Sine Wave. 
750V 1V 
CAT NO DESCRIP110N PFEE 
9300G Rugged High Quality DMM with Rubber Boot $19.00 

Switchable Scope Probe Sets ._ ;"IR 
-)i,:_'i!JJ (Selectable XlJRef/XIO) 

These high quality scope probe sets are for oscilloscopes 
up to 60MHz (model HP 9060) or 150MHz (model HP9150). 
Both sets include a handy storage pouch and include 

.,. ~-;: 

"'"' .L _,# 

an IC test-hook adapter for the probe. The BNC connec­
tor rotates to avoid cable tangle or kink. Cable length is 
CAT NO DESCRIP1lON 1 
HP-9060 Scope Probe Set DC-60MHz $16.49 
HP-9150 Scope Probe Set DC-150MHz 24.95 

CCD Camera - IR Responsive 
This black and white monochrome CCD Camera is totally 
contained on a PCB (70mm x 46mm). The lens is the 
tallest component on the board (27mm high from the 
back of the PCB) and it works with light as low as 0.1 lux. 
It is IR Responsive for use in total darkness. It comes with 

. ' 

six IR LED's on board. It connects to any standard monitor, or on 
a VCR or through a video modulator to a TV. Works with a REGULATED 12V power 
supply (11V-13V) . Hooks up by connectiong three wires: red to 12V, black to 
!l!"ound (power & video) and brown to video signal output. 
Power Supply Regulating Kit for CA-H34 This simple kit is designed to 
fit onto the back of the CA-H34 CCD camera. It resolves the problem of hooking 
up the camera to an UNREGULATED supply (which damages the camera) by 
providing safe regulated power from any 12V-14V DC supply. It also provides 
regulated 12V DC from a 12V AC source. PRICEEACH 
CAT NO DESCRIPT10N 1 5 
CA-H34A PCB Mounted IRCCD Camera $99.00 $85.00 
A34 Power Supply Regulating Kit $6.95 

PM-128: 3-1/2D LCD Digital Panel Meter; PM-129: 3-1/2D LED Digital Panel Mete 
Features (cont.) 
• 200mV Full Scale Input Sensitivity Overrange Indication : "1"ShowninlheDispiay 
• PM-128 • Single 9VDC Operation Reading Rate Time : 2-3 Readings per sec. 
• PM-129 · Single 9VDC Operation Input Impedance : >100 Mohm 
• Decimal Point Selectable Accuracy : +-0.5% (23+-s·c, <80% RH) 
• PM-128 · 13mm Figure Height PowerDissipation : ~::~~: ~ ~ 
• Automatic Polarity Indication Decimal Point : Selectable wfWire Jumper 
• Guaranteed Zero Reading for 0 Volt Input Supply Voltage : PM-128 - 9V DC 
• High Input Impedance (>100Mohm) PM-129. 9V DC 
Specifications - PM-128/PM-129 ~ : ~mm x 44mm 
Maximum Input : 199.9mV DC Applications Include: 
Maximum Display : 1999 counts (3-112 Digits) • Voltmeter • 

w/Automatic Polarity Indication • Thermometer 
Indication Method : PM-128 • LCD • pH Meter 

PM-129 ·LED • dB Meter 
Measuring Method : Dual-Slope • Watt Meter 

AID 

Positive Photo Resist 
Pre-Sensitized Printed 
Circuit Boards 

These pre-sensitized printed circuit boards are ideal 
for small production runs. They provide high resolu­

tion and excellent line width control. High sensitive 
positive resist coated on 1 oz. copper foil allows you to 

go direct from your computer plot or art work layout. No neeo to reverse art. S' n&h:-Sided, loz. Copper Foil on Paper Phenolic Substrate PRICE EACH 
CATNO DESCRPT10N 1 10 50 
PP101 100mm x 150mm/3.91 " x 5.91 " $2.55 $1.90 $1.70 
PP114 114mm x 165mm/4.6" x 6.6' 2.98 2.45 1.98 
PP152 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60 
PP153 150mmx300mm/5.91"x11 .81" 6.15 4.48 4.10 
PP1212 305mm x 305mm/12" x 12" 12.78 10.65 8.52 Single-Stded, I oz. Copper Foil on Fiberglass Substrate PRICE EACH 

CATNO DESCRPT10N 1 10 50 
GS101 100mm x 150mm/3.91" x 5.91" $ 3.90 $2.98 $2.60 
GS114 114mm x 165mm/4.6" x 6.6" 4.80 3.49 3.20 
GS152 150mm x 250mm/5.91" x 9.84" 8.69 5.98 5.78 
GS153 150mmx300mm/5.91"x11.81" 10.20 7.20 6.80 
GS1212 305mm x 305mm/12" x 12" 18.88 15.73 12.59 
Double-Sided, I oz. Copper Foil on Fiberglass Substrate PRICE EACH 
CATNO DESCRPT10N 1 10 50 
GD101 100mm x 150mm/3.91" X 5.91" $ 5.07 $3.68 $3.38 
GD114 114mm x 165mm/4.6" x 6.6" 5.95 4.29 3.99 
GD152 150mm x 250mm/5.91 " x 9.84" 10.47 7.39 6.98 
GD153 150mm x 300mm/5.91" x 11 .81" 11.95 8.69 8.30 
GDt212 305mm x 305mm/12" x 12" 22.09 18.35 14.68 

Developer This product is used as the developer on 
our positive photo-resist printed circuit boards. Includes instruc­
tions. 50 gram package, mixes with water, makes 1 quart. 

PRICE EACH 
CAT NO DESCRIPTION 
POSDEV Positive Developer $ .95 

Etching Tank This handy etching system will 
handle PC boards up to 8" x 9", two at a time. Ideal for etching 
your PCB's! System includes an air pump for etchant 
agitation, a thermostatically controlled heater for keeping 
etchant at optimum temperature and a tank that holds 1.35 
gallons of etchant. A tight fitting lid is also supplied to prevent 
evaporation when system is not being used. Typical etching 
time is reduced to 4 minutes on 1 oz. copper board! 

10 
$ .80 

CATNO DESCRP110N PFEE REDUCES ETCHING TIME! 
12-700 Etch Tank $37.95 

Etching Chemicals/FerricChloride 
A dry concentrate that mixes with water to make 1 pint of etchant, 
enough to etch 400 sq. inches of 1 oz board. 

PRICE EACH 
1 5 CAT NO DESCRIP110N 

ER-3 Makes 1 pint 

Dhdtal anel Meters (LCD & EIJ 3-112 Digit LCD 3-112 Digit LED 4-112 Digit LCD 
-' PM-328: 4-1120 LCD Digital Panel Meter 
Don't let the prices fool you. These digital panel meters 
are not surplus, so even if you design them into an 
ongoing manufactured product, you can be assured 

$3.50 $2.75 

of continued availability. These high quality digital panel meters are decimal 
point selectable with guaranteed zero reading at zero volts input. 
Specifications - PM-328 Features: 
Maximum Input : 199.99mV DC 200 00 V F II S I I t S ·t· "ty Maximum Display : 19999 counts (4-1l2 Digits) • . . m u ca e npu ens1 lVI 

w/Automatic Polarity Indication • Smg_le 9V ~C Operation 
Indication Method : LCD Display • Dec1mal Pomt Selectable 
Overrange Indication : "1"ShowninlheDisplay • 11mm LCD F1gure He1ght 
Input Impedance : >100 Mohm Automatic Polarity lnaication 
Accuracy : +-0.05% (23+-5•c, <80% RH) • Low Battery Detection and Indication 
PowerDissipation : 1mA DC High Input Impedance (>100 Mohm) 
Decimal Point : Selectable wfWire Jumper 
Supply Voltage : 9V DC 
~ : ~mmx~m PRICE EACH 

CAT NO DESCRFT10N 25 100 
PM-128 3-1/2 Digit LCD Panel Meter $ 6.40 $ 5.86 
PM-129 3-1/2 Digit LED Panel Meter 8.67 7.95 

4-1/2 Digit LCD Panel Meter 14.90 13.66 

SINCE 1971 
CIRCUIT SPECIALISTS, INC. 

800-811-5203 
602-464-2485 

602-464-5824{FAX) 

It's chock full of all types of electronic equipment and 
supplies. We've got I.C.'s. capacitors, resistors, pots, in­
ductors, test equipment, breadboarding supplies, 
PC supplies, industrial computers, data acquisition 
products, personal computers and computer parts, 
plus much, much more. FAX us your name and address or 
call 800-811- 5203, ext 5, to leave a message on our 
catalog request line. www.cir.com WE ACCEPT: 
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The Test ... ............... ,~iver. The professional choice 
.......................... ce, and reliability are an issue ! when speed, per£ 

For Commercial and Mobile Radio testing, the 

Optoelectronics Xplorer stands alone. Let 

the Xplorer perform all your quick radio 

checks, instantly determining the radio's fre­

quency, CTCSS, DCS, DTMF, deviation or 

signal strength. The Xplorer automatically 

locks on to any nearfield signal from 30MHz -

2GHz in less than a second. 

There is no setup necessary-Whether you're 

in the field or in the shop, the Xplorer is the 

portable, compact and economical solution 

for any two-way communications business. 

SPECIFICATIONS 

Freq. Range 30MHz - 2GHz 

Modulation FM Deviation 

Freq. Response 50 - 3000Hz 

Auto Sweep Time <1 second 

Input 50 Ohm -59dBm @100MHz 

-25dBm @ 1 GHz 

c 

FEATURES 
•Nearfield receiver, sweeps 30MHz-2GHz in <1 

second (Cellular blocked on all U.S. units) 

•Decodes CTCSS, DCS, and DTMF. Manually 

record tones into memory 

•Lockout up to 1 000 frequencies 

•store 500 frequencies in memory with time & date 

stamp, as well as number of hits per frequency 

•NMEA-0183 GPS interface for recording Latitude 

& Longitude coordinates (GPS Required) 

•VFO mode for tuning to specific frequencies 

•pc interface for downloading data from memory 

• FM demodulation I Built-in speaker 

•Auto or manual frequency old 

•Maximum nearfield reception I Up to 1/4 mile away 

Summer Special Includes: 
Spectrum CD & CC30 Case 

Xplorer includes: TA 1 OOS antenna, NiCads, 
Charger, PC Download cable and software 

DTMFDecode 

1
Display 

Power 

2 line LCD 

Internal NiCad 
FACTORY DIRECT ORDER LINE: 800•327•5912 
~- &&JPlll.-• .-J I~ ••• ,_,_® 

Check out our Web Site 
www.optoelectronics.com 

MADE IN U.S.A. 

-- --- -- --- ------ -1'-1&..' I '-I ., '-II,.., ~ 



BASIC STAMP®COMPUTERS 
TM 

Tiny computers run PHASIC programs 

Linte Green Men from Mars 
Bjarne Bergheim, Ken Christian, William jackson, and 
Ben Strayer worked on "the Flying Saucer Project• at the 
University of California, Iroine. Their project, which used 
two BASIC Stamp II modules, was a literal flying saucer. 
Although not as dramatic as Hollywood versions, their 
saucer did indeed fly! And [onunately, it didn 't come on 
Independence Day. 

TM 

FaxBack #6002 

TM 

BS2-IC Module $49 
161/0 lines 
500 PBAS/Cfnstructions max. 
4000 instructions/sec. 
50k baud serial I/O 

BS1-IC Module $34 . 24-pin DIP module 
81/0 lines . 
80 PBASIC instructions max. 
2000 instructions/sec. 
2400 baud serial I/O 
14-pin SIP module 

Familiar PBASIC language with 
I/ 0 instructions for pushbuttons, 
EEPROM access, potentiometers, 
pulse measurement, PWM, serial 
I/0, sound, etc. 

Similar language as BSl, plus touch­
tones, frequency gen tion, pulse 
counting, serial shift re ters, X-10 
powerline control, etc. I/ 0 functions 
common to both modules have a 
higher resolution on the BS2-IC, due 
to its faster clock speed. With its rich 
featUre set, the BS2-IC is the most 
popular BASIC Stamp we make. 

New! 4-/ine Serial LCD $109 
New 4-line serial LCD display is fun 
and useful for projects that require 
interaction with people. The display 
only takes one I/ 0 line to operate, 
and can be controlled using simple 
SEROUT instructions in your BASIC 
Stamp programs. 

Visit us on the World Wide Web! 
You'll Find: 
• New Product News 
• Application Notes 
• Software Updates 
• Customer Apps 

http://www.parallaxinc.com 

Parallax now offers Basic Stamp® Starter Kits. 
All Starter Kits require use of an IBM PC running DOS. 

Nt!w! BASIC Staml Rev. 0 Kit $79 
This Starter Kit includes everything you 
need to get started with Rev. D Stamps. 
Includes our original BASIC Stamp rev. 
D, manual, software, and programming 
cable. If you are a teacher or student, 
~sk us about special educational dis­
counts. 

New! Basic Staml1 Starter Kit $99 
Design your project today using the Ba­
sic Stamp 1. Includes a BSl-IC, carrier 
board, manual, software, and program­
ming cable. 

New! Basic Staml2 Starter Kit $149 
Take advantage of all the cool features 
of the Basic Stamp 2. This Starter kit 
includes the BS2-IC, carrier board, 
manual, software, and programming 
cable. 

For more information on these kits visit our Website at: http://WWW.parallaxinc.com 

P~Lt_A>< f1 (888) 512·1024 3805 Atherton Road, 1102 • Rocklin, CA 95765 • USA • Olfice,.1ech.: (916) 624-8333 • Fax: 624-8003 • FaxBack: 624-1869 
E-mail: info@parallaxinc.com • Web address: http://www.parallaxinc.com 

. ® 

Australia +61 39 720 5344, t61 67 722 777 • Austria +49 241 918 90 0 • Belgium +32 4 377 5151 • Bulgaria t359 2 72 77 50 • Brazil +5511 453 5588, t5511 801 0045 • Canada (514) 336·9426 • Czech Republic +42 49 5813 252 • Finland 
+358 31 266 1885 • France +33 3 20 52 98 52 • Germany t49 241 918 90 0 • Greece•t30 1 902 0115 • Hungary +361363 6676 •India t91 422 232 561 •Ireland +441 977 683 665 •Israel +972 3 498 543 • Italy t39 0542 55400 • Japan t31 
3 3251 1779 • Netherlands t31 10 450 4949 • New Zealand +61 39 720 5344, +61 67 722 777 • Poland t48 34 648 882 • Singapore +65 296 3995 • Slovak Republic +42 7 580 2574 • South Africa +27 11 493 6242 • Sweden t46 70 57614 54, 
+46 431 41 00 88 • Switzerland t49 241 918 900 • Taiwan +886 2 647 1978 • United Kingdom t44 1 977 683 665 • United States (800) 344·4539 (Digi·Key), (800) 831·4242 (Jameco), (800) 538·5000 (JDR), (800) 652·6733 (Marlin P. Jones), 
(800) 467·7736 (DC Electronics), (415) 455·9330 (Mondo·Tronics). 
PBASIC, BS1-IC, and BS2·1C are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. • Prices do not include shipping and applicable sales tax • Features and prices subject to change without notice. 
Prices are U.S. prices only; prices in other countries may va~y. 0497HVSL 
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