


RocK SouD PERFORMANCE ... GUARANTEED! 
3 Channel Viewing 
Hewlett Packard 17 41 A 
1 00 MHz Storage 
Oscilloscope 
$1295 
What a deal on a dual-<:hannel 
Storage Osci lloscope with a 
NEW CR11 l11at's right, for a 
limited time we're offering our 
HI' 1741A with a brand-new 
$2000 Storage CHT. You simply won't fmd a better price on this a 
dual-channel storage oscilloscope. The ease-of-use and reliability has 
continued to make this scope a highly desired instnmlent covering a 
wide r-dllge of appl.ications. Sensitivity of 5 mV to 20 V/div., 100 mS to 
over 1 minute of variable persistence and up to 1 hour of storage for 
outstanding signal viewing. Sweep rates of 50 nS to 2 S/div are avail­
able. Orner features indude: minimum blind time and auto-intensity 
circuitry, third d1annel trigger view, and selectable input inlpedance. 
l11is is me right scope at me right price and wim a new $2000 
CHT ... how can you go wrong> 

Quality Built 4'A-digits 
Hewlett Packard 
34740A/34702A 
4~ Digit Multimeter 
$99 
Complete DMM System, uses 

dear LED display wid1 four full digits plus l OOl/o 
over-ranging (4 Jf-digits). Front panel designed to 
save time and confusion; functions and ranges are 

de<uiy labeled and all maximum voltages are inclicated at tl1e input ter­
minals. Four ranges for bod1 AC ( 45 Hz to 100 kHz) and IX voltage: 
1, 10, 100, and 1000 V f.S. plus six resistance ranges (100 Q to 10 MQ). 
CaD for a vailabilit;y of other meter modules. 

Crisp Text& 
Graphics 
RS-232-C 
Hewlett Packard 22250 
Think.Jet Portable Printer ............ $300 
11lis convenient desktop ptinter is quiet and unobtm- loilioi....,......,. 
sive, yet quick and efficient, delivering aisp, easy-to-read text and 
graphics for letters, repo1ts, even spreadsheets. Feamres 150 cps print­
ing, disposable print cartridges, and excellent soltware suppon. RS-
232-C interface. 

~GoldStar 
'~"PPiilii'K HAME13 

I FNFR D.IIiJil:f 
OPIOEI.ECIRONIC 

Measures Volts & dB 
Ballan~ne 30 15A/92 
AC Voltmeter ...... $129 
Ballantine 3015A -~~~-~­
is a versatile, gen-
e r a 1- purpose, lli.::WIIII!Wir::.lll!.::.:J~--....!~~~~ 
wide-band AC Voltmeter, Amplifier, 
and AC to DC Converter. This unit indudes Mod 92 for improved accura­
cy and ACto DC Converter output. 10 Mil input inlpedance with voltage 
ranges of 1 mV to 300 V fs in 12 ranges wirllusable frequency range from 
5 Hz to 8 MHz, calibrated from 10 Hz to 4 MHz. Large easy-to-read meter 
with 0 to 1 V scale (100 div), 0 to 3.2 V (64 div), and logarithmic dB scale 
from -12 to +2 dB (120 div). AC amplifier output offers 50 n output 
impedance, >150 mV mlS for fs 1reter indication, DC coupled 5 Hz to 
10 MHz. AC to DC Converter offers + 1 VDC output for fs meter deflection 
on all ranges. Call and order your Ballantine 3015A/92 today! 

Avionics S~ial! 
SmQ to5.0Q 

Shallcross 673-D 
Milliohmmeter 
$495 
If resistance is a concem to you, 

it won 't be with a new 673-D! This 
Milliohmmeter is recommended for real 
world applications where a Kelvin Bridge 
is too slow and inlpractical and an ordi­

nary non-linear ol11rureter is too inaccurate and limited in range. You get 
tl1e best of borl1 instrumeJlts wirll rl1is faa01y new Shallcross 673-D ... speed, 
accuracy, and range; all in a practical, portable Milliohn11neter. Simple to 
use; connect to the unknown resistance, press the 'TESr' button and read 
tlle resistance directly from the k-u-ge easy-to-read scale from 0.005 to 5.0 n 
f.s. (five ranges). Call us now and order your new 673-D and we'll indude 
new aa:essories not nomlally induded by me ill<1.1lufacturer. You'll receive 
me easy-to-use Milliol1JTI1lleter, a fixed danlp widl a terminal block and 15' 
of cable, a pistol-grip exploring probe wirll a tenninal block and 6' of cable, 
<Uld a 0.0025 Q precision test standard recoJTIIllended for use in calibmting 
and mecking all Low Resistance Test Sets. Encased in a sturdy metal case 
with hinged cover and a battery comp<mmerlt, d1is Milliohnm1eter is ideal 
for lab, home, or field use. Measures 10" x 8 lf' x 6lf' and requires two 

o. 6 dry cell batteries (sold separately). 

The Original 
Hewlett Packard 
1 0833A, B, C, D 
HP-IB Interconnection Cables 
10833A 1 meter . .................. S35 
10833B 2 meters .................. S35 
10833C 4 meters . ................. $30 
10833D 0.5 meters ................ S35 
We recently purchased a quantity of 1-fP-IB cables and we're passing d1e 
savings to you! These are quality 1-fP cables and feamre a connector block 
at both ends. Ead1 I n>-fB cable has a plug on one side and a rnmming 
receptacle on me other, allowing several cables to be connected in parallel. 

Seven 
Functions 
Fluke 8012A 
Digital Multimeter 
$249 
The popular 
F1uke 8012A at a fantas­
tic price. Put me 8012A to work for you with 3~ digit display 
(2000 counts) and seven functions induding Conductance and a Diode 
Test O.lo/o basic DC accuracy; tnle HMS AC from 45Hz to 50 kHz; 
resistance range: 0.001 n to 20 Mil; extensive overload protection. A 
great meter, a great price, put the 0012A to work for you! 

10-480MHz 
Classic Generator 
Hewlett Packard 608E 
Signal Generator 
$239 
The HI' 608E provides high-quality, 
versatile performance with clistinaive 
ease of operation. Offers an adjustable, 

calibrated output of 0.1 f.JV to 1 V mlS from 
10 to 400 MHz. 0 to 95% AM, TCW or Pulse 
modu lation. Basic accuracy of -0.5%. 

lndudes a built-in c1ystal calibrator whid1 provides freque11cy d1eck 
points; jack provided for audio frequency output; crystal accuracy 
better rl1an 0.01 o/o. 

lOOMHZ 
Dual-Trace 
Hewlett Packard 17 40A 
Oscilloscope ...... $795 ~~;;:;;;;;:;;.. 
l11e 1740A continually proves itself as a depend­
able aU-around oscilloscope and offers features 
and ease-of-use that 1-!J> is known for. Loaded 
witl1 capabilities, the 1740A delivers dual-trace, 
100 MHz b<mdwidth, 5 mV/cm sensitivity, third-trigger view, flexible 
uiggering, 1mV/div deflection faaor in d1e X5 mode, a large 8 x 10 an 
CHT, and seleaable input impedance. Experience what d1e industry 
W<mts, meek out tlle HJ> 1740A! 

Call, Write or 
Fax for FREE 
Copies of our 

Catalog! 

Call Toll Free: 800-527-4642 
Radio & Computer Hotline: 800-559-7388 

E L E CT R 0 N I C s 
In Dallas: 214-34.8-8800 • Fax 214-348-0367 • 1717 Reserve Street • Garland, TX 75042 • P.O. Box 551419 • Dallas, TX 75355-1419 
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+ From HP laptop computer (model unknown) 
+ Epson part number of ECM-A0234 
+ 7" x 925" display area 
+ 16 pin header on .1" centers 
+ Factory new in antistatic bags 

HSCI15016 $24.95 

VGA to RGB Cable 
+ Ten foot cable 
+High-density 15-pin D-sub (VGA type) 

connector at one end 
+ 5 BNC Connectors atthe other end: Red, Green, 

Blue, Horizontal and Vertical synch. 
+ Perfect for those high-res CAD monitors 

$14.95 

Rechargeable Battery 
+ 4 "D" Cell-size - 4.8VDC 3500 mAH/5hr NiCd 
+ Sturdy steel case with mounting ears, pin jacks 
+ Charge regulation circuitry, .5 A Fuse 
+ Clll!e size 9" x 4.25" x 2.25" (batteries can be 

unplugged and removed if desired) 
+Unused, 1992 date codes (still good) 

+ Hyundal external 2400 bps modem 

+ New in box with telco cable, manual, power adaptor 

+ CCITT V21N.22N.22bis COIT'4>atible 
+ MNP Class 5 COIT'4>atible 
+ 5" x 1.25" x 8.5" compac1 size 

+ AS-232 serial interlace 

+ CommuniCalion Software included 

• up"' 65" c temperature dillefenlial c- heatsinkJ 
t Eleclronlc cooing elements use 3 • 12VDC 

• One side gets cold while the other gets hot 

• Will specilicalion sheet. j I 
1.17"square $20.00 G 
1.56"square $29.95 

+ 4mW at 660 • 680 nM (visible red) wavelength 

+ Uses two AM eels (included) ~ 
+ One year wananty ...-
A. Brushed Aluminum Case 

HSCI Ml-16-0006 

B. High-Tech Aluminum Case, with "Blink" mode 

$49.95 

B) Unear supply raled at 12VDC 
@ 1200 rnA. Input is strapped lor 
240 VAC input, use as is with 
11 OVAC for lower voltage output, or 
re-strap ~lor 11 OVAC use at12VDC. Mea­
sures 2.5 x 4 x 6.5", IEC cord not induded. 
HSCI14980 $5.95 

C) Standard 6' IEC power cord lor use with above supplies, 

misc. colors & styles, used. HSCI80119 $.99 

D) Mun~output linear supply rated at 5VDC @ 600mA. 
+12VDC @ 250mA, · 12VDC @ 250mA, 110VAC input. 
measures 2.5" x 3" x 4.75", generous 4' AC input cord, 
DIN ou1pu1 cord, HSCI15137 $14.95 

E) Same as "D" above, only 5VDC@ 500mA, + 12VDC@ 

HSCI15139 $9.95 

+ B&W Hand Scanner, SCSIInterf~ 
+ 100 to 400 dpi 
+ 4.134 inch scan path / 
+ "MacSee" software , 
+ New in box _,. £ls,;S 
+ 90-day warranty · 
t Requires Mac Classic, SE, LC, SE/30 or II family, 1 MB 

$49.95 

+ Two color-coded enameled conductors bonded together 

+ Used lor winding RF matching translormers and other 
exotic induced-voltage applications 

+ 0.08 millimeters in diameter (looks like the size ol a hair!) 

+ Can be pulled apart (carelullyl) and solvent-stripped lor 
solder connection. 

+ 720 meters on a roll - Tiniest wire pair - ·ve seen! 

$7.95 

+ Genuine Microsoft Windows for Workgroups Add-on 

+ Requires Windows 3.1 

+ Includes Microsoft Mail, Microsoft Schedule + 

+ Share tiles, printers with a dick ol the mouse! 

+ Connects to Microsoft LAN Manager, Novell Netware 

+ New in box, adds one workstation 

12VDC Mega-power! 
+ LH Research Super-Mile switching power supply 

+ Provides 12 Volts DC @ 84 Amps! 

• ModeiiiSM11·21115 

+ S~ching supply, so don't run without a load! 

+ 115 VAC input, 2000 VA, has 5" fan 

+ Used, 3D-day warranty (void n run without50o/oload) 

$89.95 

Electronic 
Supply 

(1-800-442-5833) 
HSC-Info@hsc.cue.com 
(408)732-1573 ~I~ 
(916) 338-2545 t;:&2l ~ 
(707) 792-2277 

+ Upright styte case for 3.5" hard drives~ + Includes power supply, tan _ ~ 
+ 25-pin D-<:onn can be removed, • ,.. 

enlarge hole for your connector p 
• 2.25" X 6.25" X 7.25" compacl size - /.. 

+ Uses IEC power cord (not included) ,..,.,. / 

+ Power & OOv9 activity LED's 

$39.95 

+ External speakers by L.abtec, model CS-550 
+ Use with any sound card or personal stereo system 
+ 4- amplifiers (requires 2 C-cells per side) 

+ Magnetically shielded enclosures 

+ "Enhanced bass-response cabiner 
+ 3" speakers, 40 - 16000 Hz 
• Bass-boost and treble-boost switches 

+ Dual Worl<station Installation Kit 
+Two high-quality 10' RG-58 coax BNC cables 
+ Two BNC tee's 
+ Two BNC 500 terminators 
+ One BNC coupler 
+ Enough to cable two Thin-net workstations to the 

wall-plate distribution point 

• 256 Gray Scale Hand Scanner, SCSI interlace 
+ 100 to 400 dpi, eight-bit (256 shedes ot gray) 

+ Image enhancement software /i;J + 4.134 inch scan path 1 +New in box 
+ 90-day warranty ,· ~ . 

t Requires Mac SE/30 or II family, 8-bit video ·card, 2 MB 

$79.95 

+ T oshila TOLD-9200 

• 3 to 4 mW at only 75 • 100mA ol current! 

• 670nm wavelength (visible red) 

+ Brand new prme 
• Uncolimaled, - current regulation 
+ Application shaM with suggested circuH supplied 

$17.95 

t Sony CDU-535 internal CO-ROM Drive (uses caddies) 

+ PlJied trorn deleclive multimedia enc1os<.n1s (mve OK) 

+ Single-speed hall-height mve. Sony 40-pin interlace 

+ Front earphone/speaker jack. rear audio connection 

+ New contro1er card, cable included (no sottware, caddy) 

+ 90-day warranty 

Back-up Tape Drive 
+ Colorado Memory Systems ·Jumbo" model mve 
+ 120 Megabyte external tape-backup unit 

+ Requires software (- don't have H, sorry!) 

+ lnte<laces like a floppy mve (37-pin connector on back) 

+ 6. 75" x 2.5" x 1 o· case with power supply, no IEC cord 

+ 90-day warranty 

A. Eight-bit VGNEGA Vodeo Display card 

+ 256K VRAM, non-upgradeable, may be used 

HSCI15059 $19.95 
B. Internal 2400 BPS Modem by Everex 

+ New card, no software, cables or book 

HSCI15101 $14.95 
C. Mini-tower Power Supply, 145 wans, Used, 30 day warr. 

+ 6" mothetboard leads, 15" switch leads 

HSCI14730 $14.95 

External Floppy Drive 
+ 5.25" hall-height 360K floppy drive, beige face 
+ Sturdy beige endosure with power supply 
+ IEC Power cord, 37 -pin D cable included 
+ Case size 6" x 2.25" x 12.5" (great for mounting 

other ex1emal drives, i.e. CD-ROM, etc.) 
+ New in box, with manual 
+ 90-day warranty 

+ Used Verifone Tranz 240 teminals 

+ Vacuum-ftuorescent alphanumeric 16-characler readout 

t 12-key keypad t Z·BO proc. t CMOS program EPROM 

+ Mag-s~ read-head (may have been disconnected) 

+ Communicales over an AS-4851ine • 
t Needs 8.5 VAC adaptor 

+ Quantity disoounts available 

$19.95 

New! QRP Kit Specials 
+ Popular QAP ham transceiver~ by Oak Hils Research 

+ 1.5 wan (Spfinl) & 3 wan (Explo<er) models 

+ 30, 40Melerbandsavail. lorSprint, 20, 30, 401orExplorer 

+ 100% ~e ~with chassis, knobs, etc. 
+ AI cois prewound lor assembly ease 

+ QAP Wattmeter kit WM·1 available lor $79.95 

Sprint Transceiver Kit $89.95 
Explorer Transceiver Kit $129.95 

+ Lucasfilm's "Their FIMSI Hot.- - The Battle ol Britain" 
t Historicaly acanle depiction ol key WW II battle 

+ "fly" a Spitfire, Sluka or one of six other fighter planes 
+ Realistic-looking cockpit instrument panel on screerl, 

• Instruction book has 45 page history ol the - with 
period photographs, campaign maps, profiles and """es 

+ Tum on a "cockpit camera• to record y001 bailie 

+ IBMIDOS,EGAIVGA, AdUI compalibfe. 
HSCI14694 

+ 60-wall air-suspension speaker with buill-in crossover 

t - Model 67D-0020, used with CDPC system 

+ 6" speaker, 30 • 300 Hz treq. response, 40 wans RMS 

+ Handsome black styling with removable black grlfe 
• 9" X 7" X 17" cabinet, 1/4" phone plug input (cable incl.) 

+ New in box, 90-day wananty 

t Genuine Hewlett Packard (192220A) 

+ HPIB/GPIB interface cable, 1' tong"~ + Has dual stackabfe 24-cond. 
connector at each end 

+ Fuly shielded, rugged metal . 1 

hoods ;:::::::..: 

HSCI14803 $12.50 .. 



DC440 cec::cJDEA 
Decodes DTMF, CTCSS, and DCS 
CIV compatible, optional nlcad. 

00440 ....... $259.00 
Opt/nlcads •••••••• $39.00 
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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. 
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BRX3 (OIC) 
BPV7 (OIC) 
BRZ3 (OIC) 
BPBB7 
BPS 
BPVS 

$ 59.95 
$235.00 
$ 65.95 
$285.00 
$180.00 . 
$185.00 

BQNS 
BRX3 
BRZ 

$ 47.00 
$ 35.00 
$ 40.00 

~ 
OQN7 $ 50.00 
MICR0-550 $42.00 

MSO's/SA and SA-3's please call 

'kle ~ att tlfllu tJ/ ~. 1t'<t H6t tk Ut-te«t tJ/ 
?~-~ t6 ~ tU«f ·ealle ~· 

Converters Compatible 
To All Major Brands · 

Call us for 
FTB3's/TVT and PI V's 

Remotes - 4-Way Universal Remotes $11.50 

L88K FOR OUR MONTHLY FEATURE SALES 

51000 
61000 
63000 
8500-311 
8500-310 

$200.00 
$325.00 
$350.00 
$ 89.95 
$ 92.95 

321 $ 99.95 
8535-420 $ 99.95 
SA 85900- $290.00 
ST1600 $240.00 
ST1 086 $220.00 

Call for (Stealth) 

6 February 1995/Nuts & Volts Magazine Write In 60 on Reader Service Card. 



EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24,28,32 & 40*PIN PLUS 27CXXX AND 28F) 
1702* ,2708, TMS2716* ,2716,32,32A,64,64A, 128, 128A,256,512,513,0 II ,0 I 0, I 0 I 
I 00 I, I 000, 1024,210,020,2001,220,2048,400 I ,040,240,4096,2516,32,64,68764,66 
EEPROMS AND NVRAMS ( 18, 24 & 28 PIN PLUS CXXX) 
2210,2212,2804, 2816, 2816A, 2817,2864,2865,28256, DSJ2XX 
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX) 
ERI400,MS8657, 2401,02,04,16, 2444, 59CIJ, 8572,82,92,9306,46,56,66 
BIPOLAR PROMS* (161HROUGH 24 PIN) 74SXXX, 82SXXX FAMU. Y 
MICROCONTRQLLERS* 
8741,8742,8748,8749,875!,87C51 ,8752,87C52,87C5XXX,87C751 ,R7C752 
68705, 68HC705, TMS7742, PICI6C5X 

$289 
*ADAPTER REQUIRED- DIAGRAMS INCLUDED IN MANUAL 

• SOFTWARE- READ, VERIFY, PROGRAM, COPY, DISK FlLE LOAD 
& SAVE, CHECKSUM, FULL SCREEN BU~'FER EDITOR W{lO CMUS 

• READS INTEL HEX, MOTOROLA S-RF..CORO AND BINARY nu;s 
• FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS 
• RUGGED (8" X7"X3") PORTABLE ENCLOSURE WfCARRY HANDLE ADD $5.00 SHIPPING 

SS.OOCOD 
VISA/ MASTERCARD 

• MAHE IN THE USA- 30 DAY MONEY BACK GUARANTEE 
• SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL 

PRINTER PORT CABLE, POWER PACK AND SOFTWARE 

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

HAM GEAR FOR SALE 
10 

COLLINS REPAIR. Keep that real radio 
working in top order. We've worked on 
Collins gear for over 30 years and have 
the resources to keep your gear in good 
shape. We will consider buying old hulks 
of S line style gear, too. Contact: MAR­
TRONICS, 4820 Deer Creek Way, Paso 
Robles, CA 93446. 805·239-1932. 

NEW 1995 catalog. Large selection of RF 
chokes and inductors, ferrite cores and 
beads, powdered iron cores, capacitor 
and resistors, semiconductors, more. 
Please include two stamps. Johnson 
Shop Products, Box 160113, Cupertino, 
CA 95016. 

JVFAX HAMCOM interface for IBM xmit 
& rec includes shareware, software, 
JVFAX 7.0, HAMCOM 3.0, WEFAX COL­
OR, HAM FAX COLOR, SSTV, CW, RTTY, 
ASCII, AMTOR. $24.95, $3.50 S&H. Send 
#10 SASE for catalog. JVFAX HAMCOM 
INTERFACE, 741 E. BENTON St. , AURO­
RA, IL 60505. 

LOW COST WSHFAX WEATHER FAX 
FOR PC/CLONES. Dr. Ralph Taggert , 
WB8DQT, has just released his Weather 
Satellite Handbook software (WSHFAX) 
and A&A Engineering has worked with 
Dr. Taggert to create a compatible inter­
face hardware package. The interface is 
our product #200 and is available in kit 
form or assembled and tested. This unit 
is featured in Chapter 5 of the Fifth 
Edition of the WEATHER SATELLITE 
HANDBOOK. It will process both HF and 
Satellite Weather FAX. For KIT order 
#200-KIT for $159.95. For assembled unit, 
order #200-ASY for 189.95. Add $5 S/H per 
order. Software is included. Visa & MC 
accepted. For more information, send 
LSASE (55~) to A&A Engineering, 2521 W. 
La Palma #K, Anaheim, CA 92801. To 
order call 714-952-2114. 

HOW TO Conversion Books, land mobile 
to ham band, packet and repeater conver­
sions. Contact for availabilty on make 
and model, some converted units avail· 
able. John Lansdell, 424 E. Sh~mrock, 
Rialto, CA 92376. 

LAFAYETTE RADIO AND VINTAGE 
MANUALS AVAILABLE. Heath, National, 
Hammarlund, Clegg, Eico, etc. operating 
and service manuals. Lowest prices. Sat· 
isfaction guaranteed. Catalog available. 
Send two $.32 stamps to Pete Marka­
vage, 27 Walling Street, Sayreville, NJ 
08872. 908-238-8964. 

ROBOT MODEL 800, Volts 115, Hertz 60, 
$150. Money Order or credit card . 25586 
East Baseline, San Bernardino , CA 
92410, 909-885-7785. 

MICROWAVE EQUIPMENT for sale . 
10GHz and 24GHz WBFM Gunn sources 
from $25, power supply/modulator kit 
$16, 12" parabolic dish (less hardware) 
good to 38GHz $30, absorbing foam, 
GaasFet transistors, Schottkey diodes, 
MAR circuits . SASE for list to: SHF 
MICROWAVE PARTS Co. , 7102 W. 500 S., 
La Porte, In 46350. 

HELP PUBLICIZE HAM RADIO. Wear a 
"WHEN ALL ELSE FAILS AMATEUR RA­
DIO" shirt. It's a great way to support the 
hobby! T-shirts, 100% preshrunk cotton, 
priced $14.95. Sweatshirts are ash, priced 
$26.95. ($2 more for XXL). 24 Hr. order line 
1-800-413-1129. Visa/MC accepted. lnfor· 
mation 909-987-1020. 

LOW PRICED, Quality two-way gear. Mot­
micor 150 or 50 MHz 60W w/acc $35. 
Mitrec VHF 45W w/acc $75. Base sta­
tions starting at $35. Much more. For list, 
call or fax: 909-873-1319; or write: John 
Lansdell, 424 E. Shamrock, Rialto, CA 
92376. 

AN/GRC·142C Radio Teletype sets shel· 
ters incomplete sets, fit on pick-up truck 
beds, many available. Call or write Dave 
Martin WA6TYJ, 805-239-1932, 4820 Deer 

- Creek Way, Paso Robles, CA 93446. 

SPRAGUE RF Noise Filters, high per­
formance, EMIIRFI transmitter, computer 
power line applications, 25A rating, new 
$25 delivered. Alan, K6GA, 714-964-3912. 

MOTOROLA BASE FM VHF low-band 
(with crystal for 37.680MHz). Tube unit 
over 5' tall, many meters. Exel cond. 
250W out. $375, or best offer. Pick up 
only. Other equipment + other CBs also. 
Leave message, 914-476-8271 , NY. 

30-300 MHZ RECEIVER 
R-1283/GRC RECEIVER covers VHF in bands 30-90 and 90-, . 

'. 
• 300 MHz AM-FM-GW-Pulse continuously tunable; 21.4 MHz 

D IF. Selectable bandwidths 67 or 300KHz and 3 MHz. Solid­
state; with tuning and level meters, BFO, AGG, video output 

and N connections. Requires 115 V 60Hz; 3.5x19x17, 30 lbs sh. Used-reparable $145.00 

GUY WIRE ASSEMBLY 
50 foot 3/16" steel braid wire with two heavy-duty snap hooks on 17" 
long steel bracket with locking pulley and tension adjust. Designed 
for military antenna, but suitable for other wire support uses; 81bs 
sh. ISMD-423629, UNUSED..... ......... ......................... $16.95 

SOLDERING KIT 
WELLER SOLDER/DESOLDER STATION with TCP-24G 48 W pencil iron, 
eight solder tips from 3fsl to Va' wide, 600° or 700°F; six desoldertips with 
orifices .038" to .090"; and 2.5"Hx13"Wx4'D steel carrying case. Requires 
115 VAG 60Hz; 7 lbs sh. WELLER IWTCPK, UNUSED ...... ... .. $69.50 

ENERGY STORAGE CAPACITORS 
Removed from equipment; each 10x4.5x3.5, 10 lbs sh. 
32 MF 4500 VDC ....................................................................... $36.00 
88 MF 1200 VDC .... ....... .. .............. ... ..................... .. ....... ............ $17.50 
224 MF 1500 VDC ... .. ........................... ........ .............................. $27.00 

RAMKO AUDIO MIXER 
. ,..., 
I • 

- T ' ~--_; ' - i 

RAMKO DC-5RA 5-INPUT AMP/MIXER, each input has Level 
Control and can be connected to "A" or "B" buss or not con­
nected to either. Each buss has LED VU-meter and Master gain 
control. Input level -60 DBM 510 ohms/0 DB 560K ohms. 

~ ~ C , e Response 20Hz-20KHz. Speaker monitors input channel ; with 
manual copy. Requires 115 VAG 60Hz; 7x19x15, 171bs sh. 

USED-EXCELLENT, not tested ...................... .......... ....... ................. ........ ................... $99.50 

Prices F.O.B. Lima, 0.• VISA, MASTERCARD Accepted. 
Allow for Shipping • Write for latest Catalog 

Address Dept. NV • Phone 419/227-6573 • Fax 419/227-1313 

FAIR RADIO SALES 
1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 

Write In 59 on Reader Service Card. 

2.4 Ghz 5 CHANNEL WIRELEss 
VIDEO/AUDIO 

TRANSMITTER and RECEIVER SYSTEM 

2.4 Ghz Vlcleo/A•cllo Trans•itter and Receiver 
with 500 FOOT Mini••• Range 

Standard Video/Audio Inputs 

OPTIONS 
BLACK & WHITE CAMERAS - COLOR CAMERAS -
HIGH GAIN ANTENNAS for EXTRA LONG RANGE 

$ 1,375.00 Complete 
(NOTEa SPECIAL LAW ENFORCEMENT YEUIONI AVAILABLE) 

MINIATURE BLACK & WHITE & COLOR 
VIDEO CAMERA MODULES 

ASC-307SM BLACK & WHITE Camera Module 
SIZE: 1-1/4" X 1-1/4" X 1" (STANDARD LENS) 

FEBRUARY ONLYI BUY 2 FOR $ 200 

ASC·307SMP BLACK & WHITE Camera Modulo 
SIZE : 1-1/4" X 1-1/4" X 1/2" (PINHOLE LEIJS) $ 141 ea. 

PAN-IC COLOR Camera Module· FEBRUARY ONLY 2 for$ 450 
SIZE: 2-1/2" X 2-1/2" X 1-3/4" (Standard Lens) $ 275 ea. 

(Ca•e• Available for Above Ca•era•) 

CREATIVE MICRO ELECTRONICS, Inc. 
P.O. Box 4477, Englewood, Colorado 80155-4477 

PHONIIa (800) 771-1295 • (303) 771·1288- FAXa (303) 771-1116 
CALL • WRITE OR FAX FOR FREE CATALOG 

(DEALER PRICINe AYAILA.LI) 

Write In 58 on Reader Service Card. Nuts & Volts Magazine/February 1995 7 



• Baudot 
• Sltor AlB 
.ASCII 
• Swed·ARQ 
• FEC-A 
•FAX 
• POCSAG 
•GOLAY 
•ACARS 

• A RTTY-reader and toniHiecoder In one! • DTMF 
e Easy to read two-line 40 character LCD. • CTCSS (PL) 
• No computer or monitor required. • DCS (DPL) 

Forget the limitations you have come to expect from most ' readers'. The 
self-contained Universal M-400 is a sophisticated decoder and tone 
reader offering an exceptional range of capabilities. The SWL will be 
able to decode Baudot, SITOR A & B, FEC·A, ASCII and SWED-ARQ. 
Weather FAX can also be decoded to the printer port. The VHF-UHF 
listener will be able to copy the A CARS VHF aviation teletype mode plus 
GOLAY and POCSAG digital pager modes. Off-the-air decoding of 
DTMF, CTCSS (PL) and DCS Is also supported. The M-400 can even 
be programmed to pass only the audio you want to hear based on 
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from 
12 VDC or with supplied adapter. The American-made Universal M-400 
is the affordable accessory for every shortwave or scanner enthusiast. 

Only $399.95 (+$6 UPS). 

E' 0 
This huge 100 page cata­
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

Learn how to recharge toner 
cartridges usee in the most 

popular laser printers. 

Free Instructions 
Free Technical Support 

• Supplies cost from 
$6.40 per recharge 

• Startrer Kit with supplies, 
tools & chemicals 

• Initial Investment approxi­

Send us your customer's toner 
cartridges and we will profession­

ally recharge them for you. 

Prices as low as $19.95 
We support all popular laser 

printers including all HP 
LaserJets (II, Ill , lip, lllsi, 4, 
4si, 4L), IBM, NEG. Epson, 

Apple, OMS, Panasonic, etc. 

mately $630. 00, including • Just mail your cartridges to 
toner vacuum. us and we will do the rest. 

• Dial Document# 2040 • Dial Document# 3710 

For detailed information, Call us, or dial our 
FAX-ON-DEMAND SYSTEM 

from any Fax machine equ ipped with a touch-tone phone. 
516-467-0772 

Chenesko Products Inc. 
2221 Fifth Avenue, #4, Ronkonkoma, NY 11779 
Fax: 516-467-3223 Tech. Support. 516-467-3205 
Orders: 800-221-3516 

Write In 56 on Reeder Service Card. 

LOW PRICED, Qual ity two-way gear. GE 
mstrii1 00W VHF PL w/acc $50. GE mstrll 
100W 40-50 MHz PL wlacc $75. GE EX2 
VHF 40W base $75 much more. For list, 
call or fax: 909-873-1 319; or write: John 
Lansdell , 424 E. Shamrock, Rialto, CA 
92376. 

XT 640K, 30MB HD, KB, & 14" Color CGA Monitor .. .. .. .. .. .. ................................. $199 

MILITARY RADIOS: Easily made battery 
adapters for military radios & other elec­
tron ics. Get " Power Up," big new 96 page 
m anual of instructions, diagrams. Use 
read ily available 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, rad iacs, fi eld telephones, etc. 
Only $13.95, plus $4 SIH ($5 Canada). 
NYS residents add $1 .53 tax. CRB Re­
search , Box 56-NVV, Commack, NY 
11 725. Vi sa/MasterCard welcome. Phone: 
51 6-543-9169. 

PACKARD BEll286-12 5-1/4" FD, 1MB RAM, 30MB HD, 101KB ...................... $249 

14" VGA (RFB) Color .............. .. .. .... $119 14" IBM 8513 VGA .28 (RFB) ............ $139 
14" CGA Color .. .... ........ .................... $79 14" EGA Color ...... .... ........................... $85 

1·· M011IEBIDAIIDS I 
386SX-20 ZEOS Onboard Floppy, IDE & 1/0, SIMM .. .............. .... .... ........................ $69 
386SX-16 ZEOS, DIPPS up to 4MB RAM .. .. .......... .. ........ .. .... .. ............ .... .. .... .. ...... .. . $35 
All Math Coprocessors for SX-16, 20, or 25 MHz .. ......... .. .... .. .. ........ ...... ................... $30 

I COIITROLI.ERS I 
AT MFM 16 Bit.. .... ............ .. ............. $35 AT RLL 16 Bit.. ........ .. ........ .. .. .. .. .... .. .... $30 
XT MFM HD .. .. .................... .. .. .... .... . $39 XTRoppy .............. .. .............................. $7 
Roppy Cntrl. XT .......... .. .................... . $? Roppy/IDE Cntrl. 16 Bit.. .. .. .. ............... $14 
VGA 256K Cards .............. .. .... ........ .. $27 VGA 512K Card ...... .......... .. ................. $35 
Mono Card ... ... ... .... ........ ....... ..... ....... $10 Serial or Parallel Card .............................. $9 

.ISC. CARDS & CABLES 
14.4 Internal Fax Modem CRDL.. .. ........ .. .. ...... ........ .. .. .... ...... .. ............. ... ........ .. .. ... .. . $55 
2400 Internal Modem .. ...................... $12 360K Roppy Drive ...... .. ...... .......... .. .... . $10 
Printer Cable .. ........ .. ...... .. .............. $2.50 External SCSI Cable .. ........ .... .... .. ........ .. .. $5 

FLEXIBLE PHOTOVOLTAICS Amor­
phous 12V 45mA $23. Other great prices. 
Dallas Solar, 1-800-345-4913. 

LAKEVIEW TRIPLE Magnet mount for 
mobile. 12" x 14" footprint, 4001bs. Hold­
ing power, $25, shipped . Vic , 203-743-
4928, evenings. 

CUTTING EDGE American made HF 
transceiver PATCOMM PC1610 160-10 
meters, SSB, CW, RTIY. Filters, encode, 
decode, TNC, computer interface, more. 
For data sheet and pricing, send #10 
SASE to Peter Bergman , PATCOMM, 
3517 Estate Dr. SW, Brainerd, MN 56401. 

REPEATER JAMMERS? " HANOI-Finder" 
kit attaches to HT. $27.95. Group dis­
counts! NOARD, 29460 Lorain , Cleve­
land, OH 44070. 216-777-9460. 

MDS DOWNCONVERTERS, COMMER· 
CIAL BUlL T. New in box. Can be altered 
to upconverter, xmitter or tuned to GEOS 
weather satellite frequencies. Operates 
on 12.8VDC, crystal controlled output, 
Ch. 2 TV. Schematic included. $20 ea. + 
$5 Priority Mail. Money orders only to: 
Dave Porter, 10712 E. Apache Trail K-1, 
Apache Junction, AZ 85220. Quantity 
prices. 602-380-0064. 

VAGI ANTENNAS for 100MHz to 1GHz, 
custom made up to 12 elements. For 
prices and information call or write Dave 
Martin WA6TYJ, 805-239-1932, 4820 Deer 
Creek Way, Paso Robles, CA 93446. 

$60 PACKET: BAYCOM Software-based 
packet for PC/Cione that does not require 
a TNC. Software requires a modem 
which connects to standard serial port. 
Watchdog timer and reed relay keying 
are included. Power required is 8 to 14 
VDC @ 100mA, wall power supply is 
included. Circuit uses crystal controlled 
7910 chip, no tone alignment required. 
Three position switch allows HF or VHF 
operation . Order board KIT #190 for 
$59.95, enclosure is optional at $12.50 or 
order assembled in enclosure for $89.95, 
both include free disk. Add $4.50 S/H . 
A&A Engineering, 2521 W. La Palma #K, 
Anaheim, CA 92801. 714-952-2114. MC or 
VISA accepted. Californ ia residents add 
7.75% tax. 

15KV CERAMIC capacitors! 100pf, 50pf, 
25pf. Silver electrodes. Great for antenna 
traps! New, 4 of each value $21 post­
paid. A. Williams, PO Box 6105, Lakeland, 
FL 33807-6105. 

9 Pin Montor Ext. Cable ...... .. .. .. .. .. ....... $3 Y Power Splitter .. .... .. .. .......................... .. $3 
IDE Cable (Used) ............................ .. .... $2 40MB IDE Hard Drive .. .... .... .. ...... .. ...... . $69 

SUPER SPECIALS 

25 Pin M/F G. Changer ...... .. .. .. .... .. ..... $3 3 Button Mouse ............ .. ...................... .. $9 

USED MISC. 
Mono Monitors - Starting ................... $19 IDE/Roppy Contr ............... .. .................. $9 
CGA Monitors - Starting .................. .. $49 1/0 Cards .. .... ...... ...... .. .. .. ....................... $9 
MFM 20MB Hard .................. .. .......... $35 CGA Card .............................................. $9 
RLL 30MB .................... .. .... .. .. .. ........ $40 Serial Cards .. ............ .... .. .. .. ...... .. .. .. .... .... $5 
ZEOS Desktop Case w/ 200W PS .......... .. .. .. .. .... ..................... .......... ... ....... .. ............. $39 

PLEASE CALL FOR QUANTITY DISCOUNT 

PLEASE CALL FOR EPROMS, MEMORY CHIPS & MISC. ITEMS 
FOR EXCESS INVENTORIES AND ELECfRONIC SCRAP FOR PRECIOUS METAL RECOVERY, 

PLEASE CAll612-338-2466 AND ASK FOR VLA.DIMIR OR EUGENE. 
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SEAGATE ST-11200N 
1.2GB 10MS SCSI-2 

$599 
TAPE 

DRIVES 

WANGTEK 6130 HS 
1.3/2.0GB 4MM 

SCSIDAT 

$425 

MAXTOR P1-17S 
1.7GB 12MS SCSI-2 

$849 
ESDI SPECIALS 

ESDI COMPLETE KITS 
W/CONTROLLER CARDS 

1OOMB 18MS 5.25' HH .... .. ..... $115 
150MB 23MS 5.25' FH ............ $139 
330MB 16MS 5.25' FH ...... ...... $295 
760MB 16MS 5.25' FH .... ........ $575 
870MB 14MS 5.25' FH ............ $675 
1.2GB 14MS 5.25' FH ............. $895 



FALKNER ENTERPRISES HAS MOVED! 
SUPER BATTERY SPECIAL! Gates X Cell 
6 Volt 5AH pack $5. Panasonic Gel 12V 
17AH $20. Panasonic Gei12V 33AH $30. 
Panasonic Gel 6V 3.2AH $4. Panasonic 
Gei12V 2.2AH $8. 12VDC muffin fans $5. 
Now, more cable, batteries, caps, switch­
es, X-10 controls, and more! Visa, MC, 
COD, check, and MO. Free catalog on 
request or visit our store. Falkner Enter­
prises, 206 S. Jefferson St., Ottumwa, lA 
52501. 515-683-7621, FAX:'" 515-683-7631. 
We want your business! 

TEAM AMERICA'S "PERIPHERAL BARGAINS" 

NINE BAND shortwave receiver kit 
$59.95, $3.75 shipping. See March 1994 
Popular Electronics or Fall1994 Electron­
ics Handbook. Dan's Small Parts, 1935 
South 3rd W. No.1, Missoula, MT 59801. 
Cat. 2 stamps. 

CONTROLLER CARDS: 
• SCSI 8bit WDSCS ATXT $40 
• SCSI 8bit TM850 FUTURE D $30 
• SCSI 8bit T1 00/w/CD ROM sw $20 
• SCSI16bitADAPTEC 1542B $135 
• SCSI 16 bit FUTURE HD only $85 
• SCSI MC 1640 Adaptec $95 
•IDE 1/0 s/p- game 16/32 bit VLB $20 
•IDE 16 bit DT3767A 16bit HD only $4 
• RLL 16bit Seagate ST22R HD/FD $20 
• RLL 16bit Adaptec 2372C HD/FD $20 
• RLL 16 bit WD 1003-SR1 HD only $15 
• MFM 8bit Eve rex EV340 to 60MB $35 
• MFM 16bit SMS OMTI 8240 HDIFD $20 
• MFM 16bit DTC 7180 HD/FD $20 
• MFM 16bit Everex EV349 HD/FD $35 
• ESDI LARK 331 16bit HD/FD $50 
• ESDI16 bit DTC6180 HD only $35 
• ESDI 16 bit DTC 6280 HD & FD $45 

8 bit 360k -2.88 w/CBL $15 

CARDS: 
• AST MEMORY CARD 2MB $75 
• AT/XT 1/0 2S/1 P w/cables $15 
• AT Multi 1/0 Holds 4 MB w/OMB $20 
• VGA 8 bit 256 K $25 
• CGA 8 bit 128K $15 
• Motherboard 286-12 $25 
• Motherboard 386DX no CPU 0 K $45 
• Motherboard 386SX-40 w/CPU 0 K $80 
• Motherboard 486 128K cal no CPU $80 
• 1200 BAUD MODEM INTI $10 
NETWORK CARDS 
• ETHERNET 8 & 16 bit $15/$25 
• ETHERNET NW1000TP 8 bit $20 
• ETHERNET 3C503 8bit $20 
FLOPPY DRIVES: 
• 360K 5.25' FDD blk/bge HH $15 
• 720K SMD FDD BLK $25 
• 1.44 MITSUMI FDD black $29 

HARD DRIVES: ,-:?" , ... _. -

• 20MB SEAG ST225 MFM 5 1/4' $59 
• 40MB IDE CONNER CP3044 $75 
• 90MB ST 2106E ESDI 5 1/4$75 
•150 MB 1355 MICRP ESDI $100 
• 670 MB MICRP. 1558-15 SCSI $275 
• 1 GIG Fujitsu M2694ESA SCSI-2 $550 

3.5" half height 
MORE TERRIFIC VALUES 
• Minitower Case BEIGE W/230W PS $45 
• XT/AT Case w/oPS $10 
• Cable Sets, HD, MFM, ALL or ESDI $3 
• Cable Sets, FD & IDE, $4 
• Adapter Kits 3-1/2 to 5-1/4HD or FD $5 
• WINDOWS for work groups 3.1 $38 
• CD ROM ENCARTA 1995 $50 
• 101 Key Board AT/ XTSwitchable $19 

RCI-2950/2970 Modification Manual. 
Tune-up, audio, receiver, noise-blanker & 
clarifier modifications. Microphone wir­
ing & more. $20 ppd w/money order, 
$25.50 COD. Scott, PO Box 510408, St. 
Louis, MO 63151-0408. 314-846-0252. 

LINEAR AMPLIFIER HFL-1000 1KW out­
put, 2-30 MHz includes complete RF 
deck, manuals, all components for power 
supply including 2700V power transfor­
mer, many spare components and 4 good 
4CX1000/8168 PA tubes $495. 1-800-594-
7606. 

90 DAY WARRANTY -ALL PRODUCTS 
FOR A COPY OF OUR LATEST INVENTORY 
USE "FAX ON DEMAND" DIAL 818-787-2139 

FROM YOUR FAX MACHINE 24HRS 

1 GIG HARD DRIVE 5.25 fH 
ESDiwiCONTROLLER 

DK516·12 HITACHI $450 

ATTN: LAW ENFORCEMENT, INVESTI­
GATORS, SECURITY, ATTORNEYS. Now 
you can turn your briefcase into a super 
sensitive microphone from the inside out 
with our latest high tech vacuum audio 
sensor S-2204B only $69.95. The most 
sensitive microphone in the world . Sim­
ply attach the S-2204B to the interior wall 
then plug into a tape recorder to record 
whispers, or broadcasts to your scanner 
up to 1/4 mile with the T-2501 crystal 
transmitter $89.95, to recor<i sound 
through metal buildings, doors, walls, or 
to turn a desk, file cab. into a giant 
microphone. Order the S-2203G giant Ear 
Mike only $49. Send check or MO to 
ILIADIS, add $5 for shipping, $1 for 
Micro-Ear catalog. ILIADIS, 1760 Dibble 
Circle West, Jacksonville, FL 32246. 904-
641-9942. 

FREE ELECTRONICS CATALOG. Quality 
parts at surplus prices. All new, never 
used distributor and OEM ovarstocks. 
Call IME, 817-473-1730 or write PO Box 
170415, Arlington, TX 76003. 

PROFESSIONAL HF Receiver, JRC NRD-
525, rarely available on used market. In 
storage since closure of our Ship-to­
Shore station. Flawless condition sharp 
300Hz CW filter. Beautiful condition, 
$750. Frequency range 0.09-34MHz; 200 
presets, AM, FM, SSB, RTTY, FAX; 100dB 
dynamic range. Write for full spec sheet. 
W/M Communications, 4700 Loyola Lane 
Suite 119, Austin, TX 78723. Fax 512-926-
0940. 

COLBY HAM Radio and Computer 
Swapfest. March 18, 1995, 8am-2pm. Na­
tional Guard Armory. Colby, KS. Admis­
sion: $2; 8' tables: $5. Talk-in: 146.82. 
Concessions on site. Contact: Gerry 
Bieker, KBOLGX, 913-462-3756, 1075 East 
9th, Colby, KS 67701 . 

SAM SELLS BARGAINS: Scanners, satel­
lite, car audio, outlet strips, novelties, DC 
fans. See us, Dayton #503-#504, or Miami, 
Orlando, Cincinnati, Timonium. Sam 
Sells for price quotes, 804-239-7585. 

PROGRAMMABLE COUNTER. Works 
with ANY VFO rig! Get a digital display 
for your rig, 100Hz resolution. You can 
read the tuned frequency directly, no 
need to calculate offsets. Counts to 
40MHz, up OR down. Counter Kit $69.95. 
Kit w/case ~9.95. Assembled w/case, 
$139.95. GUARANTEED TO WORK. For 
info send SASE. Call/write to order: S&S 
Engineering, 14102 Brown Road, Smiths­
burg, MD 21783. 301-416-0661. 
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EMP-20 
$429. 

EMUP UNIVERSAL 8 GANG PROGRAMMER 
SAVE $250 $449. 8 MEG & FLASH $369. 

$ 39 DATARASE UV ERASER 49 SUNSHINE 1 GANG E $129 PAL PROGRAMMER 
$ 89 TIUCMOS DRAM TESTER $ 99 SUNSHINE 4 GANG P $129 NEEDHAMS PB-10 
$429 NEEDHAMS EMP-20 $169 SUNSHINE 8 GANG ~ $500 STAG ZL30A PAUGAL 
$599 ADVANTECH PC-UPROG $299 SUNSHINE 16 GANG M $500 CYPRESS QUICK PRO II 
$599 LOGICAL DEVICES 3000 $269 SUNSHINE UNIVERSAL CALL SYSTEM GENERAL TURPRO 
$799 DATA 110 CHIPLABS 3200 $269 JDR MUP UNIVERSAL $579 NEEDHAMS SA10 1 GANG 
$1349 DATA 110 CHIPLABS 4800 $449 JDR EMUP UNIVERSAL $679 NEEDHAMS SA20 8 GANG 

GENERAL DEVICE INSTRUMENTS (408) 241-7376 FAX 241-6375 BBS 983-1234 
GDI WILL BEAT ANY PRICE· NEVER UNDERSOLD! 
WE ALSO SELL ADVIN·B&C·TRANSDATA & OTHERS 

Write In 51 on Reader Service Card. 

Write In 54 on Reader Service Card. 

Get the latest 
technology in cable 
converters and 
de scramblers 

• Best prices 
• Save on equipment rental fees 
• Quality merchandise by brand-name manufacturers 
• Friendly personal service 
• Thirty-day money back guarantee 
• All orders delivered fast and conveniently via 

Fed Ex Economy Two-Day5
M service ~ 

You'll appreciate the premium view when you order from us! 

1·800·841·783 

460 W. ROGER RD. #1 06, TUCSON, AZ 85705 

Write In 53 on Reader Service Card. Nuts & Volts Magazine/February 1995 9 



by Gordon West 

Amateur radio operators are flocking to the 
airwaves in record numbers. The no-code­
Jtest•required Technician <::lass license has 

created a steady Increase in amateur radio licens­
ing since its Inception just a few years ago. Before 
the no-code Tech license, the 
ham populati,on was slowly sink­
ing by 2-5 percent ,~;~ear. There 
was no new blood coming in, 
and attempts at an enhanced 
Novice license for voice privi­
leges still required the dreaded 
code test. 

Now that the code test has 
been completely eliminated for 
the beginner no-<:ode Technician 
class license, ham radio ranks 
are swelling to an increase of 1 0 
percent over preceding years, 
Record growth! 

The no--<:ode Techhician 
class license allows full privi­
leges on the bands listed in 
Table 1. 

on every amateur radio VHF and UHF band for 
the United States, Canada, and where available, 
the Caribbean, Central and South America, Pacific 
Islands under U.S. jurisdiction, and portions of 
Europe. This is a "must have" book for knowing 
where the repeaters are throughout the country. 

Hams are now buying dual-band transceivers 
that Incorporate both the two-meter band and the 

• • 

and proper identification cannot easily be achieved 
with these units. The FCC rules are clear about 
amateur remote systems and the needed control 
only above 222 MHz, not on their input and not on 
the two-meter band. There is also the required 1 0-
minute ID from this unit which can be metby the 
operators giving their call sign regularly, 

Here's how they work. Let's say you live on a 
hill, but work down in the 
vaUey. You want to stay in 
touch with all your buddies 
on two meters, but you can't 
hear their signals direct, and 
there's not a local repeater 
in your area to extend the 
signals from your little dual­
band handheld. 

You put the remote up at 
your house on a big anten­
na, install the necessary fit. 
ter-cavities to improve the 
~rformance of receiver 
selectivity on each band 
(Sinclabs, Tonawanda, NY; 
716-874-3682 for cavity 
information). You run a big 
fiberglass dual-band anten· 
na hooked Into a duplexer 
so one antenna runs both 
bands, and· set your equip­
ment up for cross-band 
repeat. 

The most popular bands are 
two meters and 70 centimeters. 
For the new no-<:ode Technician 
dass operator, these bands offer 
popular repeater communica­
tions for extending the range of 
their low-power handheld or 
mobile unlts, packet channels 
for computer com~ynications, 
satellite channels foi 'working 

On your handheld down 
in the valley, you go in on 
70 c:m, and your signal 
comes barreling out on two 

Don Arnold WD4FSY operates cross-band off of hfs 
mobUe dual-band lcom transceiver. 

meters. Your buddies tfans­
mit back to you on two meters, and you hear 
them through your cross-band remote on 70 em. 
You could actually get by with a 70 em only trans­
ceiver or a handheld, but it's nice to have a dual­
band handheld so you can hear your own audio 
coming out of your home remote base hlgh on the 
hill. 

OSCARS (orbiting satellites carrying amateur 
radio), simplex unit-to-unit frequencies, autopatch 
telephone service, contests, and emergency traffic 
handling. 

The two-meter band has wide-open repeater 
access, and the 70 em band (sometimes called 
the "440" band} is filled with sophisticated 
repeater systems which you will first join and sup­
port to learn all of the "up codes" for full access. 

Repeaters start out as a $10,000,00 system 
that goes high atop buildings or mountain tops for 
extending the range of portable and mobile two­
meter and 440 users. On two meters, just dial up 
the repeater of your choice, and have fun. On the 
70 em band, you'll probably need to join a 
repeater "system,'' and then enjoy all the benefits 
of autopatch, remote base, linking; and other neat 
things that allow you to communicate over several 
states on your little handheld or mobile radio. Yes, 
there are some open 70 em repeaters, but the 
majority of the activity for real sophisticated 
repeater operation is found in joining dosed or pri­
vate repeater networks. 

The ARRL repeater directory - a bargain at 
$6.00 - is available at all amateur radio stores 
and mail-order catalogs, and lists every repeater 
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440 band in one nice, neat unit. Most hams start 
out with a handheld, and then add a mobile unit 
that gets permanently mounted in the car, or set 
up on the base. Then they discover something 
very unique that is barely mentioned in the opera· 
tional manual - CROss-BAND REPEAT. 

The dual-band mobile (handhelds, too) can be 
switched into a mode that automatically retrans­
mits anything on one band automatically over to 
another band. Go in on two meters, and come out 
on 70 em. Or go in on 70 em, and come out on 
two meters. It's almost like a repeater, but Is gen­
erally considered a cross-band remote as opposed 
to a full-blown repeater 
station. 

Some hams love the 
cross-band remotes -
and others hate them. If 
they're not put on the 
right frequencies for this 
type of use, they can be 
a major headache. There 
is also concern about the 
proliferation of these 
cross-band remotes where the 
required control above 222 MHz: 

You would choose two frequencies that are 
not used in the area for repeaters or other activity. 
Choose these frequencies carefully, and discuss 
your choice with local frequency coordinators. You , 
must operate your remote within the band plan in 
order to stay legal. You just can't dream up any 



Cross-band modification on some sets requires a dlode-ectomy or modlflcatlon. 

frequency, and light it off. 
On the 70 em band, 433 MHz-435 MH2: is 

received for auxiliary /repeater links. Dopble check 
that the equipment you choose will indeed tune f 
below 440 Ml"{z. Some ham sets won't budge "' 
below 440 Mftz, $b this would be beyond the nor­
mal transceiver tuning. 

On the two-meter band, ,you might try 445.50 
to 445.80 as "miscellaneous and experimental 
modes. • But again, get together with your local 
frequency coordinator and see what they say 
about your proposed dual-band remote system. 

You must run your dual-band mobile trans­
ceiver with full decode squelch. In other words, the 
only way lt wm retransmit a signal on the other 
band is when that signal is accompanied by the 
proper cress sub-audible tone. This keeps your 
equipment from "kerchunking" when other non­
wanted signals appear on either-band-input. 

The equipment could also be run in the dual­
band remote mode from your vehicle. I have done 
this at the scene of disaster communications dur­
ing earthquakes. Many times I'm inside a Red 
Cross shelter that has so much shielding within 
the walls of the gymnasium that 1 can't get a 
good, decent signal out to a distant repeater or 
simplex c::hannel~ .. J will go ln on 70 em to my "~ 
mobile unit's pross-band repeater, and presto, my 
mobile unit send~ out a powerful signal on two.,, >f. 

meter'S. Jt''caq e!tb~;l?Y slmpl~x'or tbtougtl a ,, 
repeater. When ~two-meter s1gnal comes thro1:19hw' 
my mobt1e, ttis &ass-banded out on 70 em. .·~ 

:ir 

When operating a cross-band remote through 
a repeater, it's best to monitor only the repeater 
input, and transmit on the repeater Input, rather 
than the repeater output. If the repeater output 
has a prolonged hang time, you won't be able to 
get contiol of your own mobile unit until the 
repeater drops carrier and your cross-band remote 
now cycles back to receive on the 70 em band. 
Also, many repeaters don't repeat-out CTCSS, and 
you should never operate a cross-band remote 
without cress engaged. 

Mobile cross-band remotes can also 
take channel changing information via 

the keypad on your little handheld and a long list 
of keystrokes. With your little handheld, you could 

switch to different 
frequencies on 
your dual-band 
mobile unlt, 
change CTCSS 
tones, cycle into 
VFO and scan up 
or down, and just 
about anything 
else you want 
going in on the 
70 em band for 
this operation. 
Remember, 
you're not 
allowed to radio 
control below 
222MHz. 

This /com transceiver Is capable of trl-band cross-band operation. 

The more 
sophisticated 
mobile units will 
also speak out 
their frequencies 
and parameters 

in case you set them into orbit by inadvertent key­
strokes. Very important! If you can't easily get 
back to your dual-band remote, you need to know 
how to get it back into the regular dual-band 
repeat mode. 

You would never want to run your handheld as 
a dual-band cross-band system. It would heat up 
very quickly on transmit, and soon destroy itself. 
The handheld does not have the receiver selectivi­
ty necessary to operate off an external antenna 
either. Only choose mobile units with cooling fans 
built in for cross-band operation, and be sure you 
have all of the optional cress and DTMF boards 

.,installed to insure your unit doesn't accidentally 
trigger up, transmit for hours, and ultimately melt 
down without you being able to control it on the 
70 em band. 

And once again, make absolutely sure the fre­
quencies are not regularly occupied by other oper­
ators that you might choose for your dual-band 
remote base operation ~ which is especially true if 
you use it as a fixed base on a giant antenna and 
amplifier system. Watch out for repercussions. 

But when run mobile, the equipment listed in 
Table 2 may go unnoticed, and you'll have your 
own miniature cross-band repeater that should be 
run in full compliance with the FCC rules and 
local frequency coordination. 

All dual-band handhelds may be capable of 
cross-band repeat, but due to their small heat sink 
capabilities and susceptibility to intermod on an 
outside antenna, dual-band handhelds should only 
be used as a communications and programming 
link to a mobile unit cross-remote radio, and never 
used ITSELF in cross-band continuous transmit 
repeat. 

Cross-band operation is the latest rage in tak­
ing full advantage of the capabilities of becoming 
a licensed amateur radio operator. NV 
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80C552 (8051 core processor) 8 
channellO-bit AID, PWM, 32K ROM, 
64K RAM, RS-232, 24 more 1/0, $120 
each SBC, optional40x2 LCD $20. 
Complete development system (add $70) 
features assembler, real time execution 
and debugging, monitor program, 
examples, and more. 
68HC11 8 channelS-bit AID, 32K 
ROM, 32K RAM, RS-232, 24 more 1/0, 
$120 each SBC. Development software 
$70 more. 
Other CPU development systems and 
custom are also available. 

Universal Microprocessor 
Simulator/Debugger V2. 1 
Simulates popular 8-bit CPUs. Includes 
Assembler, Disassembler, Simulator/ 
Debugger, and more functions, $100 

Emulates ROM or RAM in 8- and 16-bit 
systems. $195 (2716-27256) or $245 
(2716-27010). Window/menu driven 
interface. 90 day warranty. 15 day 
money-back guarantee, Optional 
assembler, disassembler, ROM­
debugger $100 each CPU. 

J&M Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 
Tel: 201-325-1892 Fax: 201-736-4567 

Write In 55 on Reader Service Card. 

NEW! Lowest Cost 
Highest Accuracy 

Data Acquisition 
Take a look at the Intelligent DVM! 

Priced from $239.95 

WIDEST RANGE, GREAT FLEXIBILITY 
5% digit (18 bits+ sign) resolution, ±200V to± 0.1 uV, .006% 
accuracy, 15 or 55 conversions/sec. Eight differential input 
multiplexer. Internal temperature measurement for thermocouple 
compensation. Two digital outputs and two digital inputs for control 
of the measurement process. Simply connect to the printer port. 

Delta Quest 
4960 

Almaden 
Expwy 

Suite 238 
San Jose, CA 

95118 
EASY TO INSTALL, EASY TO USE 
Powerful Microsoft Windows based software makes data acquisi­
tion a simple task. Includes programs required for measurements to 
be rescaled, recorded and graphed with a wide range of selections. 
Software can be hidden and/or customized. Write your own 
programs in Microsoft EXCEL, Visual Basic, Word 6.0 or C++ to 
control and transfer data through DOE (Very Easy). 

Phone:(408) 
997-8644 

FAX:(408) 
997-6730 

Write In 50 on Reader Service C•rd. 

l#tO HAM GEAR FOR SALE cont. 

FREE HAM and IBM Shareware Catalog. 
Morse Code IBM Computer Interfaces 
use Serial Port $49.95. Add $3 shipping. 
We also have HF antennas, audio filters, 
and License Study Programs for IBM. 
Over 700 IBM Shareware Collections (No 
Adults) $2.95 each. quantity discounts. 
No minimum order, handling, or shipping 
charges on shareware orders. Dynamic 
Electronics, Box 896, Hartselle, AL 35640. 
205-773-2758, FAX: 205-773-7295. 

AN/TSC-15 RADIO shelter HF 1KW with 
accessories, $1 ,495. Mira Lorna, CA, 909-
681-9262. 

HEATHKIT SA-2060AISB-1000 pair w/ 
spare Eimac 3-500 in box. Excellent con­
dition. Both together $750 firm. Legal 
limit 2 meter amp, see pages 31-57 in 
1988 ARRL handbook. 4CX1500B incl. 
Power supply; Peter Dahl ARRL-001 
trans. 0-3600V @ 1.5A, Variac incl. Both 
together $800 firm. Will ship anywhere 
COD. 602-938-5093, Fax 602-938-5320. 

GMRS-UHF Communication to 50 watts 
with no test license. Great new way to 
keep in touch with non-ham family mem­
bers. Send or call for free info. on the 
great new radios for GMRS. Sports Com­
munications, Box 36, Scotts Mills, OR 
97375 1-800-573-2256. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

KIT BUILDERS! At last! Complete list of 
over 175 kit vendors. Send #1 0 S.A.S.E. + 
$3 to: Rutenber Engineering, 38045 10th 
St. E. #H75-NV, Palmdale, CA 93550. 

COLLINS RF Variable Inductor assem­
bly, 41uH, 1KW+, motorized, 12-28 VDC 
$49. Collins Variable Vacuum Capacitor 
assembly, UCSL-1 000-3KV, motorized, 
12-28 VDC $69. Collins RF inductor, varia­
ble, 19uH , 1.5KW+, new $39 . 
Alan, K6GA, 714-964-3912. 

THE SMART BATTERY CHARGER for 
Lead Acid or Gel Cell batteries. Can be 
left connected to the battery INDEFIN· 
ITELY, will not overcharge! Standard kit 
is 12V @ 1 Amp. This kit is 100% 
complete, including a custom-made, pre­
punched, painted and lettered enclosure. 
For the Kit order #150-KIT at $59.95. For 
an assembled and tested unit, order 
#150-ASY at $79.95. CA residents add 
7.75% sales tax. Add $5 per unit shipp­
ing. MC/VISA accepted. A&A Engineer­
ing, 2521 W. La Palma #K, Anaheim, CA 
92801. 714-952-2114. 

MINIATURE CCD CAMERAS Pulnix TM-
540. 1.25" X 1.625" X 5.125"B & W high 
resolution, low light sensitivity. 12VDC 
300mA power. C-mount lens. Includes 
info package. $100 for cameras, $25 for 
lenses. Marty 303-652-2915. 

13406 Saticoy Street 
North Hollywood, CA 91605 

TEK MODEL 7603N 

$395.00 
Oscilloscope: Mil Spec AN/USM·281C, Bx 10 CM 
display, 1 OOMHz response which accepts standard 
7000 series plug~ns. Vertical Plug~n : 2 ea. 7 A 15 
(AM-6565), frequency BW 75MHz, maximum sensi· 

tivity 5mV/DIV. Horizontal Plug~n. 1 ea. 7B53 (TD·1085), triggering to 100M Hz, 
minimum, sweep-time 50 NS/DIV, has delayed sweep capacity. Includes cover, 
probes and accessories. 

HP DISTORTION ANALYZER -.---- -~ ~ 

HP 331 A: Covers 5Hz to 600KHz range 
and measures total distortion down to 0.1% full 

~~-, ~ 

> $-

scale. Harmonics are indicated up to 3MHz. Measures noise as low as 25uV, 
and voltages over a wide range, 300uV to 300V RMS full scale. Frequency cali· 
bration accuracy is >±5% from 5Hz to 300KHz; >±10% from 300 to 600KHz. 
Basic voltmeter accuracy is ±2%. Price: $200.00 

HP 333A: Covers 5Hz to 600KHz range. Measures down to 0.1% full-scale 
distortion. Includes auto nulling feature to speed up time consuming portion of 
measurements. Also includes switchable high-pass filter to attenuate frequencies 
below components. Price: $400.00 

HP MODEL 6068 . . ~ Signal 

•••• Generator. Later 
:i . ..... ve!Sion of 606A. 

$225.00 
Frequency 
range of 50KHz 

to 65MHz in size bands; accuracy 
±1%. Output level is continuously 
adjustable from 0.1 uV to 3V into 50 
resistive load. Modulation level of 0 
to 95% on 1 V attenuator range and 

below, 0 to at least 20% on 3V 
range. 

TEKTRONIX 465M 

$395.00 
100M Hz dual 

trace oscilloscope. Operation is sim· 
plified by single-function push but· 
tons, control knob design, layout 
and color-coordinated front panels. 
Bandwidth: DC to 100MHz; 
Deflection Ranges: 5mV/div to 
5V/div; 0.5 S/div to 0.05 uS/div 
sweep rate; horizontal display 
modes: A, A intensified by B, B 
delayed by A, mixed. 
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CALL FOR FREE CATALOG 

818-787-3334 • 800-235-6222 • F-818-787-4732 
AN/URM-120 50 OHM NEW 
THRULINE RF WATTMETER $285 
Frequency range: 2M Hz to 1 OOOMHz. Power range: 10 watts 
to 1000 watts. USWRS 1.08 to 1. Uses three plug-in coupler 
elements (included). CU-753: 2 to 30MHz, 50 to 100 watts. 
CU-754: 25 to 250 MHz, 10 to 500 watts. CU-755: 200 to 1000 MHz, 10 to 500 
watts. Connector. Type N. Case included. Size: 7"W x 0.5/B"H x 7·1/2'D. 
Weight: 6.5 lbs. 

BALLANTINE LABORATORIES 300H-U7 
ELECTRONIC VOLTMETER $75.00 
Frequency Response: 1OHz to 1.0MHz. Voltage Range: 300 microvolts 
to 330V. Accuracy: ±2% 1OHz to 700KHz, ±3% 700KHz to 1 MHz. 
Input Impedance: 2 Meg Ohm. Can be used as amplifier· 1OHz to 
1MHz ±1.0dB. Vout max: 0.3V, Gain Max: 40dB ±0.5dB. Power: 
115/230V 50 to 430Hz 35 watts. Size< 11"H X 6"W x 7"'D. Weight: 10 lbs. New. 

HP MODEL 200CD TEKTRONIX 453 

$95.00 
Audio Oscillator: 
5HZ to 600Hz, 
in 5 ranges, 10 
volts into 600 
ohms. 

$295.00 
Oscilloscope: 
Portable, dual 
trace uni~ DC to 
50MHzwith 

5mV/div sensitivity. 1 usee to 5 
secjdiv timebase plus delay sweep. 
6x 1 0 div CRT . 

TEKTRONIX 492 PORTABLE 
SOLID-STATE SPECTRUM ANALYZER 
Frequency range: 50KHz to 21GHz to 220 GHZ with 
external mixers (not supplied). Built~n Digital Display 

Storage (Options 2). Built~n RF Preselection (Option 1 ). Built~n Frequency 
stabilization and 100Hz accuracy. Sensitivity: -95dBm to -115dBm 
(Option 3) depending on option and frequency, at 1KHz resolution. CRT 
read-out of display parameters. Dynamic range (on screen) 80dB. CRT Size: 
8x10 em. Resolution Bandwidth: 1MHz to 1KHz (100Hz, Option 3). 
Power: 210watts, 115V/60Hz. Weight: 441bs. Size: 6.9"x12.9"x19.7". 
Prices: $8,650.00 Option 1, 2, 3; $8,350.00 Option 1 ,2. 

Writ• In 49 on R .. der Servlc• C•rd. 

HEWLETT PACKARD 8640B-OPT 323 
SOLID-STATE 

SIGNAL 
GENERATOR 

$795 (wfo synchronizer) 
Current Hewlett Pack,ud Price 

$12,050.00 

Frequency Range: 450KHz to 
512MHz, to 1100MHz with exter· 

nal frequency doubler option (supplied). Ten frequency bands in octave incre­
ments from 500KHz; band 11 for doubler use. Accuracy: 6 digit LED readout. 
Stability: <1000ppm. Output Power. ·145dBm to +10dBm (0.013V to 2V) into 
SOil Level flatness is< +0.5dBm from 0.5 to 512MHz. Impedance is 50011, 
VSWR <2.0 on 2V and 1V range <1.3 on other ranges>. Spectral Purity: 
Harmonics at 1 V output <35dB below fundamental of 0.5 to 128M Hz; <30dB 
below fundamental of 128 to 512MHz. Modulation: Internal AM, FM and PM, 
external AM, FM and PM. Pulse Frequency: 0.05 to 5KHz. General Power 
Requirements: 100, 120, 220, 240 V, 48Hz to 420Hz, 2 amps. Note: OPT 323 
built to military specifications. Ruggedized performance for better operation 
under severe environment. Size: 6"H x 19"W x 13·3/4"0. Wt 60 lbs. Includes 
ruggedized case and manual. 

3-PIECE ITT RADIO 

JONES INSTRUMENT 
TACHOMETER 

NEW $35.00 
Centrifugal Mechanical tachometer. Measures 
RPM scale to 500 RPM. Coupling shaft 1/ 8". 
Accessories: various size rubber tipped drive 
couplings. 



DPV7 & DPBB7 (Including R2 & vs Models) 
~~~ 1 Wire Smart Board Available 

CFT-2000 Series 
1 Wire Smart Board Available 

FREE! THE ETC CATALOG of manuals 
for Amateur, Audio, and Test Equipment. 
AG Tannenbaum, PO Box 110, East Rock­
away, NY 11518. 516-887-0057, FAX 516-
599-6523. 

oo88 
o888 

TERRIFIC TIMEPIECES! Binary clock, 
single digit "Time Beacon," several LED 
clocks. Assembled and KITS! FREE CAT­
ALOG! Whiterook Products, 309 South 
Brookshire, Ventura, CA 93003-4413. 805-
339-0702. 

DISCOUNT PRICES at AT ELECTRON­
ICS. 28MHz and 144/450 MHz dual band 
antennas and more. Free flyer. 216-
369-1789. 

TRANSCEIVER KITS, short wave kits, 
transmitter kits, 100's of electronic com­
ponents. 1995 cat avail. 2 stamps. Dan's 
Small Parts and Kits, 1935 South 3rd 
West #1, Missoula, MT 59801. 

FOR SALE: Motorola Mocom 70, Micor, 
MT500 and HT220 your choice $50 each; 
Systems 90 accys. various ~20 each; 
2GHz microwave MR200 $500 each; call 
805-945-5448. 

Write In 47 on Reeder Service Cerd. 

MICROWAVE EQUIPMENT SALE. Tera­
com TCM-601A Portable, 1.7-2.1 GHz 
transmitter & receiver pair, $4,000. This is 
10% of current cost for new pair! Will sell 
receivers only for $2,500. Units weigh 
approx. 451bs each. Guaranteed. Alaska­
Omega Electronics, 907-474-8958. 

DUAL-BAND BASE ANTENNA, 2 METER 
6DB/440MHz 8DB 8' 4" tall assembled 
fiberglas and stainless steel Model 210 
$68.50 plus $6 S&H. CIA or COD, MC or 
Visa. 1-800-722-2681. A.S.A., PO Box3461 , 
Myrtle Beach, SC 29578. 

TRUE-POWERQ, 150 WATI DC TO AC 
POWER INVERTER. OPERATES 13" TV 
(or smaller) & VCR SAME TIME! China's 
NASA, space age quality & construction. 
INPUT 11.50-14.85VDC, OUPUT 115VAC 
60Hz, (modified sine wave.) (FREQUEN­
CY & VOLTAGE variation less than 1%, 
at full load). $59.95 ea. plus $3.50 S&H (to 
5 lbs., Priority Mail). CATALOG FREE 
(Request inverter specification schemat­
ic flyer.) CALL 702-642-0325, LESS BUS­
TER'S ELECTRONICS, 2039 Civic Center 
Drive #176V, N. Las Vegas, NV 89030. 

SATELLITE TV from 18 INCH DISHES? 

I 

PROFIT from the small dish revolution now upon us! 

432 pages, 8.5 x 11" 

Ku-band Satellite TV "Bible" 
• Operation, installation and troubleshooting 

ofKu-bana satellite systems 
• footprint maps and video standards 
• and much more 

.;::::::::::::::::::::::::;::::;:;:;:::::::.;. 

FREE CATALOG of books, videos and software on 
Satellite Television, MMDS ·& SMA TV 

Write In 46 on Reader Service Card. 

IRON POWDER ferrite core kit. 5 ea. of 
T68-6, T68-2, T50-6, T50-2, T37-6, T37-2, 
FT50-61, FT50-43, FT37-61, FT37-43 
$13.50. Postpaid Ck/MO (cat 2 stamps). 
Dan's Small Parts, 1935 South 3rd West 
#1, Missoula, MT 59801. 

MICROWAVE X-BAND 10GHz Gunn 
xceivers, 2 for $25. Horn ant. kits, $15. For 
wide-band FM voice, video, or 2MB/sec 
data. SASE for info. Gary Krancher, 
WB1AUA, 1502 Old North Colony Road, 
Meriden, CT 06450. 203-634-3006. 

ONAN GENERATORS 30EK-30KW gas 
$7,900, 12DJC-12KW diesel $6,500. Both 
have auto transfer switch panels. 80' 
galvanized self supporting (no guy wires) 
tower, very good condition, $1,200. Many 
used service monitors. 716-661-9964. 

THE FAMED 2 METER, 9DB CO-LINEAR 
"MULTI WAVE" base station dbl5/8 over 
1/4 wave delivers up to + 9dB gain. All 
fiberglass and solid aluminum construc­
tion. Fits masts up to 11/z". 101/z' tall 
assembled. Model9209 $38.73 + $6 S&H 
in USA. Check in advance or COD, MC or 
Visa. ASA, PO Box 3461, Myrtle Beach, 
sc 29578. 1-800-722-2681. 

ICOM IC-R100 communications receiver 
.0.5MHz-1800MHz. (no gaps) tunes all 
cellular freqs. New-in-box with full war­
ranty $625.00 Sports Communications, 
Box 36, Scotts Mills, OR 97375. 503-873-
2256. 

• THE AVERAGE VIDEO GAME USER HAS 
OVER $400 INVESTED IN VIDEO GAME 
CARTRIDGES. 

• MOST CARTRIDGE MANUFACTURERS OFFER 
ONLY A 9U·DAYWARRANTY. AFTER THAT, 
IF YOUR CARTRIDGE FAILS, TOO BAD! 

• NOW, USING YOUR PC, YOU CAN BACKUP 
YOUR CARTRIDGES, PROTECTING YOUR 
SOFTWARE INVESTMENT. 

• IF ANY OF YOUR CARTRIDGES FAIL, YOU 
CAN RESTORE DATA BACK TO ITS 
ORIGIONAL CONDITION USING ONE Of 
OUR FLASH MEMORY CARTRIDGES. 

Write In 45 on Reader Service Card. 

• We Buy All Types 
U.S. Systems 

• Offers of 200 Pieces 
Or More 

• CALL TODAY! 

1 402 392-2284 

FAX: 1 402 392-()991 

Ask For Purchasing .•• 
and 

Let's Deal!! 

Write In 48 on Reader Service Card. 

TS ANTENNAS. Leading manufacturer of 
HT, mobile, base antennas comes to the 
States. Affordable prices, commercial 
quality. Also carry Throat-mics and Ear­
talk. Buy from the distributor. Attending 
TRW swap meets in LA. $1 for catalog. 
Credit on 1st order. Dealers welcome! AZ. 
Airwaves, PO Box 64204, Tucson, AZ 
85728-4204. Tel/fax: 602-888-7525. 

POWER SUPPLY regulated Calrad 45-
725A, 13.8VDC, 3 amp, 5 amp surge, good 
for home use of automotive equip. $12. 
Technical Aids, Inc., 201-824-8005. 

TRANSLATOR SYNTHESIZER, 100 cycle 
6 pack for R-1051 B, RT618, T-827B, $39.00 
UPS paid. Units may have some corro­
sion or water damage around base. 
Space Electronics, 35 Ruta Court, South 
Hachensack, NJ 07606. 

INTRODUCTORY PRICE 

$29995 
Includes PC/C81tridge Interface 

cable, Software & 16meg Rash Cartridge. 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11713A, Attenuator Switch Driver .... . ...... . .•.. $500 
11713A, Attenuator Switch Driver .... .•...•. . . . . $650 
11720A, Pulse Modulator 118 GHz . . ... . . .. • .... $1250 
11975A, Amplifier, 2.0-S.OGHz ..... . ... . ....... $1500 
11975A, Amplifier, 2.0-8.0GHz ..... ... • . ..• . ... $2250 
1630D, Logic Analyzer ...... . .. . . . . . •....•.... $800 
1631 D, Logic Analyzer w/Probes .......... .. ... $1250 
16408, Serial Data Analyzer .... . . .. ..... • ..... $550 
182T/8755C, Swept Amplitude Analyzer ...•... . ... $850 
2148, Pulse Generator, 200 Watt . . ....... . .. . .. $1000 
33108, Function Generator, .0001Hz·SMHz ... . .. . $350 
332A, Distortion Analyzer .... . .. . .. .. .. . ... . . . . $250 
3335A, Frequency Synthesizer 20Hz-80MHz . . . . . $2500 
3437A, High Speed Digital Voltmeter ... ........ . . $350 
3455A, Digital Voltmeter . ... .. . .. .......... . . . . $500 
3466A, Digital Muhimeter ........ . ....... . .... . $125 
3497A, Opt. 01, Data Acq. Unit/DVM . . .• . ..•.... $1000 
355C, Variable Attenuator . . .... .. .. .. ..... ... . $125 
3570A, Tracking Receiver ... .......... .. .. .... $800 
3575A, Phase Gain Meter 1 Hz-13MHz ... . ...... $1200 
3580AIANALOG, Spectrum Analyzer, 5Hz-50KHz . . $1800 
3580AILED, Spectrum Analyzer, 5HZ-50KHz ..... . $2200 
3581A, Wave Analyzer ......... . ... .. .•.... ... $750 
3581 C, Selective Voltmeter .... . ... .... . ....... $950 
3582A, Spectrum Analyzer, .02Hz-25.5KHz ....... $3250 
3586A, Selective Level Meter .. .......... . .. .. . $1750 
4288, DC Ammeter w/Probe .......... ... . ... . . $200 
4342A, Q-Meter . .. . . . . .•.. . ... .•.. ..•.•... . $1700 
435A, Power Meter ..... .•.. . ...• . . . .......... $250 
461A, Amplifier ........ . .. ... .... ....• . .. . ... $100 
4815A, Vector Impedance Meterw/Probe ... ... .. $1000 
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30d8 . . . .. . $1000 
50058, Signature Analyzer ... . ...... . .. . .... .. . $700 
5314A, Frequency Counter, 10Hz-100MHz ... .. .. . $250 
53158, Universal Counter, DC-100MHz . ..... . .... $300 
5316A, Universal Counter, DC-100MHz ... .... .... $800 
53168, 7 Dign Counter, DC-100MHz . ...... .... . . $900 
5328A, Universal Counter, DC-100 MHz . .. ...... . $225 
5340A, Frequency Counter, 10Hz-18GHz .... . ... $1200 
5342A, Counter, 10Hz-18GHz w/5344A Plug-In ... . $4000 
5342A, Frequency Counter, 0.5-18GHz ......•... $2750 
5345A, Frequency Counter Mainframe . .... . .... . $850 
5370A, Universal Time Interval Counter . . . . . . . ... $1550 
53708, Universal Time Interval Counter ..... ... . . $1850 
6002A Opt. 01, Power Supply, 

HP-18, 0-50V/0-10A ...... . .. . .. ... .. . . . ..... $800 
6011A, Power Supply, 0-20VI0-120A .. .. ... . . . .. $1000 
6t11A (HAR.), Power Supply, 0-20VI0-1A ... . . ..... $75 
6114A, Precision Power Supply, 0.20VI0-2A ... . ... $550 
62058 (HAR.), Dual Power Supply, 0-40V/0-0.3A ... $125 
62278, Dual Power Supply, 0.25V/0-2A . ..... ... . $600 
62608, DC Power Supply, 0.10V, 0.100A . ... .. . .. $450 
6284A (HAR.), Power Supply, 0·20VI0-3A .... . .... $125 
7475A, 6 Pen Graphic Plotter . ... ....... ........ $350 
8160A, Precision Pulse Generator, 50MHz .. . .. . . $3000 
8170A, Logic Pattern Generator ....... . . . .... ... $750 
83525A, RF Plug-in, .01-8.4GHZ ............ ... $7000 
83590A, RF Plug~n. 2.0-20GHz .. .... . . . . ...... $8500 
8405A, Vector Vohmeter 1 MHz-1 GHz .. . .. . ...... $250 
84108, Networ1< Analyzer System 

w/8412A, 8743A & 8411A ......... . .. . .. . . . .. $800 
8411A, Frequency Converter .... . . . . . ...... .. . . $250 
8411A/018, Frequency Converter .11 to 18GHz .. . .. $500 
8444A/059, Tracking Generator, 0.5-1500MHz . . .. . $1200 
84458, Automatic Preselector ............ . ..... $800 
8447A, Amplifoer, 0.1-400MHz ....... .. ... .... .. $300 
84478, Amplifoer, 0.4-1 .3GHz . ... ......... .. .... $350 
8447C, Amplifier, 30-300MHz . ....•...•. .... ... $300 
8492A-D10, Attenuator, 10d8 ........ . ... . . .. .... $75 
8492A-Q20, Attenuator, 20d8 . . . ................ . $75 
8505A, Networ1< Analyzer ... .. .. ......... ... .. $2500 
85528, IF Section Plug-in ....... . . . . ... . . ...... $600 
85528 & 85538, Spectrum Analyzer 

w/141T Mainframe .. ...... . .......... . ..... $1800 
85528 & 8555A, Spectrum Analyzer 

w/141T Mainframe calibrated w/manuals ....... $2250 
8557A/182T, Spectrum Analyzer .01-350MHz .. . . . $1850 
86290A, RF Plug-in, 2-18 GHz . ........... . .... $1800 
862908, RF Plug-in, 2-18.6GHz ............... . $2000 
86408, Signal Generator, 0.5-512MHz . . .. . •.... $1500 
8654A, Signal Generator, 1 0.520MHz ............ $650 
8656A, Signal Generator 0.1-990MHz . . ....• .... $3250 
866028, RF Section Plug-in .. ... . .. . . .. . . .. .... $750 
86603A, RF Plug~n. 1-2600 MHz . .. . .... ....... $2000 
866081100, Synthesized Signal Generator ....... $1000 
8660C Opt. 100, Signal Generator, 1-1300MHz 

w/866028 RF Plug-in & 86632A Mod. Plug-in . . . . $3000 
8673A, Synthesized Signal Generator, 2-26GHz . . $12000 
86998, RF Plug-in, 0.1-4GHz .... . .. .. ....... . .. $300 
87 41 A, Reflectorneter Test Set ... . . .... . ....... $200 
87 43A, Reflectorneter Test Set . . . •. ..•...•..... $200 
87 468, S Parameter Test Set ............ .. ..... $700 
89000, Peak Power Meter . .... ............... $1750 

HUNDREDS OF POWER SUPPL YS IN 
STOCK. CALL FOR SPECS. 

TEKTRONIX 
2465, Four Channel Oscillosoope, 300MHz .... . . . $2750 
2465DMS, Four Channel Oscillosoope, 300M Hz .. . $4250 

308, Data Analyzer ........ .. .............. . .. $250 
486, Storage Oscillosoope, 100MHz . ............ $800 
466/DM44, Storage Oscillocope, 100MHz ....... . . $700 
475, 200MHz Oscillosoope .. . . . ...... . ......... $650 
475A, 250MHz Oscilloscope . .................. $800 
492, Spectrum Analyzer Opt. 1, 2, 3 

w/Mixers to 400Hz ...... . .... .. ........... $8500 
496, Spectrum Analyzer, 1 KHz-1.8GHz ....•..... $5500 
576, Curve Tracer .... . .... . ................ . $1750 
sn 02, Curve Tracer w/tn Fixture ...•..•..... $1700 
5A48, Dual Trace Amplifier, SOMHz . . ........ ... . $200 
7104, Oscilloscope Mainframe, 1GHz . . ....•... . $5000 
n04A, Oscilloscope Mainframe, 150MHz ..•...... $250 
7854, Wavefonn Processing Oscilloscope ..... . ... $800 
7904, Oscilloscope Mainframe, 500MHz . . .... .. .. $400 
7904A, Oscilloscope Mainframe, SOOMHz .. ....... $800 
7892A, Delaying Dual Time Base to SOOMHz ...... $250 
7l12, Spectrum Analyzer, 0.1-1800MHz . .... .... $1800 
7L13, Spectrum Analyzer, 1KHz-1.8GHz .. . . . .... $2250 
7L14, Spectrum Analyzer, 10KHz-1 .8GHz .. ...... $3750 
7S11 , Sampling Plug-in ....... . ......... . ..... $100 
AM503, Current Amplifier ..•. . . . ............... $600 
DC5010, 350MHz Programmable 

Counter/Timer ....... . . . .................. $1000 
FG504, Function Generator Plug-in, 

.001 Hz-40MHz .•..... . .... .. ....... ... . . ... $850 
OF! 50, Fiber Optic Cable Tester . ....... . •..... $3500 
P6202A, FET Probe, DC-SOOMHz ... .. • . .•...•.• $300 
Pl5042, Current Probe, DC-SOMHz ... .. .......... $400 
P6452, Data Acquisnion Probe .. . ......... . ..... $200 
P6453, Data Acquisnion Probe • .. ........ . ..•... $200 
P6464, Data Acquisition Probe ....... .. ... . ..... $300 
PG504, Function Generator, .001 Hz-40MHz ....... $400 
PG508, Pulse Generator Plug-in, SOMHz .......... $800 
R2445, Rackmount 0-scope, tSOMHz, 4 Channel .. $1750 
R7103, Oscilloscope Mainframe, 

1GHz Bandwidth ........ . .... . .........•.. $3500 
R7613, Storage Oscilloscope Mainframe, tOOMHz .. $300 
Rn04, Oscilloscope Mainframe, 150MHz ......... $200 
S-4, Sampling Head .. . ••............ . ........ $250 
S-52, Pulse Generator Head ........ . .......... $550 
S-6, Sampling Head .......................•.. $500 
TM501, Single Slot Power Mainframe ....... . .... $100 
TM503, Three Slot Power Mainframe .......•..... $125 
TM506, 6 Slot Power Module . ........... . .. . ... $100 
TR502, Tracking Generator ...... . .. . ....•.•.. $1250 
TR503, Tracking Generator for 492/4/516 ......... $1350 

MISCELLANEOUS 
Boonton 41-4A, Power Sensor ................ . . $100 
Boonton 428, RF Microwatt meter . .. .. , .. ~ •..... $350 
Doric 400A, Dignal Thennometer . .... . .... • ... . . $100 
EH Research 137, Pulse Generator ..... . .. .. . . . $150 
ESI 2428, Resistance Measuring System ........ $2250 
Auke 335D, DC Voltage Standard .. . . . . . ..•.... $1500 
Fluke 343A, DC Calibrator .........•... . ...... $1500 
Auke 382A, Current Calibrator . . . ............ .. $1000 
Auke 51 OA, AC Reference Standard, 400Hz ....... $550 
Fluke 5200A, AC Voltage Calibrator ... . ......... $2250 
Fluke 5205A, Precision Power Amplifier •........ $2500 
Fluke 5408, Transfer Standard •.... .. ......•.. $1200 
Fluke 6071A, Opt. 130, Signal Generator, 

200KHz-1040MHz •.. . .......•. . .......... . $3500 
Auke 8505A, 6.5 Digit Dignal Multimeter ........ . $1250 
Auke 8600A, Dignal Muhimeter ....•......•...... $75 
Fluke 8810, Muhimeter ... ................. . . . . $250 
Gen-Rad 1433P, Decade Resistor .....•...•... . . $300 
Marconi 2019A, Signal Generator, 

80KHz-1040MHz ... .. . . . . .............. . . . $3250 
Olympus 8H, Trinocular Microscope 

w/3 Objectives ...... . ................•... . $1200 
Pac. Meas. 1038011, Display Unit .........•..... $450 
Pac. Meas. 12464, Microwave Detector . .. . ••..... $150 
PAR 5208, Two-Phase Lock-In Analyzer ....•.... $3000 
Power Designs 2005, Power Supply .. . .... , ...... $75 
Power Designs 2005A, Power Supply ......•..... $100 
Racai-Dana 5900, Dig~al Muhimeter . ......••.... $100 
Rockland 5100, Frequency Synthesizer ........... $650 
Rockland 5600, Frequency Synthesizer ........... $800 
Sorenson OCR 30Q.18A, DC Power Supply, 

300V/18A ... . ......... . .............. . ... $1000 
Sorensen OCR 30Q.35A, DC Power Supply, 

300V/35A ............ . . . ............. . ... $1500 
Sorensen QRD2Q.4, Power Supply, 0.20V/0-4A ..... $50 
Sorensen ORO 6().1.5, 60V-1 .5A, 

DC Power Supply ........... . .............. $150 
Wavetek 186, Pulse Function Generator ..... . ... $1200 
Wavetek 186, Phase Lock Generator, SMHz ....... $400 
Wavetek 278, 12M Hz Synthesized Func. Gen. . .... $750 
Wavetek 3000, Signal Generator, 1-520MHz ....... $900 
Wavetek 3001, Signal Generator 1-520MHz ...... $1100 
Wavetek 3006, Signal Generator, 

1 KHz-520MHz ... . .. . ........... .. ........ $1200 
Wavetek 801, Pulse Generator, SHz-SOMHz ....... $800 
Wavetek 802, Pulse Generator, 

5Hz-50MHz w/Delay . .... . .......... . ....... $600 
Wavetek 8501 , Peak Pwr Meter 30M Hz -400Hz .. . $3000 
Wavetek 859, Prog. Pulse Gen., SHz-SOMHz .... . $1500 
Wiltron 6640, Sweep Generator, 26.5-40.0GHz .... $2500 

~ R & S Surplus 1 v•sA j 
~ 1050 E. CYPRESS STREET, COVINA, CA 91724 

(818) 967-0846 • FAX (818) 967-1999 
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0 SOPHISTICATID ULTRA HIGH IMPEDANCE CIRCUITRY AS 
USID BY CIA AND KGB 

0 NOT DOECTABU BY EVIN THE MOST ADVANCED TAP 
SWEIPING IQUIPMINT 

0 MONITOR CONVERSATIONS, FAXIS AND DATA WITHOUT j 
FlAil OF DOICTION ~. 

0 PLUG INTO ANYTILIPHONI LINE WITH NO CLICK, HUM, 
NOISI OR VOLTAGE CHANGI 

0 UNIVIRSAL DISIGN ALLOWS MONITORING WITH 
HIADPHONIS, TILIPHONI OR TAPIRICORDIR 

0 VOICI ACTIVATID TAPIRICORDIR CONTROL 

0 DIIGUIIID AS "TILIPHONI UNI TIITIR" 

0 COMPACT IIZI· BATTIRY POWIRID 

$109.95 VISA MC COD 

A r2 
Communications Products == Box 1242 Burlington CT 06013 (203) 485-031 0 

Write In 44 on Reader Service Card. 

HV POWER Supply Plate Transformer, 
3KV-1A, Hipersil , taps $179. Electrolytic 
capacitors, 2100MFD-400VDC, new $8. 
Filament transformer, 7.5V-75A, taps 
$109. Alan, K6GA, 714·964-3912. 

YAESU/VERTEX commercial two-way 
portable, mobile radios. Discount prices! 
4 channel mobile, VHF $428; 6 channel 
portable, VHF $321 . We have the only 
dual band portable available! 3 year radio 
warranty. RVTC, 501-967-4070. 

COLLINS C·8025E·1 black box, TA-685/ 
GSC, $75. 909-681·9262. 

RFI·TVI SOLUTION! "Interference kit 
RFI-1," SPLIT BEADS. $49.50 value, ON­
LY $32.95, plus $3 shipping. Includes 12 
sets, with EASY-SNAP cases! Keep inter­
ference out of telephones, TVs, amateur 
radio equipment, computers, etc. Bro­
chure available, MCNISA, Spi-Ro Manu­
facturing, Box 5500, Dept. NV, Lakeland, 
FL 33807. 813-646-7925. 

FOR SALE: Maine and NH amateurs, 
Rohn 40 foot HDBX-40 self-supporting 
tower, dismantled, guy wires included, 
$200. You pick up and carry from Kenne­
bunkport ME. Reginald Collins, KE2HE, 
718-454-5361 9am to 9pm. 

REPEATER CONTROL logic boards, $40. 
Fully populated, MPU oper. RS-232 prog., 
data in EEPROM. Cwid, beep delay, hang 
time, timeout time, comm. or ham ID 
time, AlP cntl., remote enable and disa· 
ble, user bit. W8SBD Tom, 209 Dawson, 
Mason, OH 45040. 513-398-1516. 

THE WORLD OF HAM RADIO CD·ROM 
January 1995 edition. The best choice in 
CD-ROM callbooks. The fastest retrieval 
callsign system in publication. The nic· 
est ham software collection available 
(reviewed 11/94 N&V). $39 direct from 
AmSoft with Visa or MasterCard call : 
717-938-8249 or FAX 717-938-6767. 

I 

HAM GEAR WANTED 
20 

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. Call 1-800·4·MEMORY now! 
Voice/FAX. 

Wanted: ICOM R-7000 or R7100 receiver. 
Used, in good condition . Please call 
John, KB7ZUI, 503·873·2256. 

Ill I>~l8c;::,~Al!L"IVI FCX....~~I8 Ill 
NEED Only 1,2/More Descrambler Combos? 
We GUARANTEE to beat anyone's similar ' Al l In One Spec i a l' pri c i ng on 
Orders Of 1, 2, 3 . .. 25+. (Basebands or used t not i ncluded) 

ALL IN ONE SPECIALS: Converter/Descrambler 'One Piece • unit 
means no more messy wires or power supply cables required . Brand new. Quantity 

Viperii~~ep lace TNT, TVT, Merlin, FTB s ystems 
Viper8~~Replace Scientific Atlanta 8600 & lower 

1 - 5 5-20 

$125 CALL 

$145 
SSA-80 ... Rep l ace SA8 600, 8590, 80,70,55, & lower $140 
Novavision Repl ace SA ,TNT,TVT,Merlin,FTB,Pioneer $LOWEST 

PANS CABLES 
TVT-3G ..... $32 PIONEER .. $55 Coax(6ftl ... $2 . 50 
STEALTH .... $39 FTB . . .... $32 Coax(3ft) . .. $2.00 
MBO ........ $49 Nl2(0AK) . $40 Coax (1 f t) ... $1.50 

CONVERTERS(l .. 25+) 
Millennium3 .. .. Best Price Guarantee 

+ 
RXll Video Stabilizer ..... ~. $20 r emove o ll 
copyguard, J1tter color f ade from~your h ome VHS t a pes . 

PM ELECTRONICS 
IP YOD DONT CALL WJ1 BOTH LOSB 

OUR PRICES SPEAK POR THEMSELVES 

602-910-5341 
MON EY BACK GUARANTEE 

Write In 159 on Reader Service Card. 



Javanco 
40,000 FT2 OF 

REAL BARGAINS: 
• computer parts & • tr:msistors • ~onncetors • speakers 

soltware • diodes • tie-wraps • wire 
• turminals • LEOs • batteries • "old junk" 
• TV/VCR service • phone stull' • fusus • e<tuipmcnt racks 

parts • resistors • cJ·yslills • knolJs & hardware 
• ICs • c:..a}Jrlt.~itors • oscillalurs • circuit hoards 
• sockets • switches .. ~ relays • f;Jns , meters • suh::.assen1blies 

w,•, '""""' "" ,.,.,., "" '" "'" ,,.,,."" ""' '"'"' "''"''" "' [ '!) ~~!!!!!! lt:rminals, exccllcnl for use with seri:~l patkut racliu TNCs. Our stock . . 
ii,; no. CPS-218!1, $19.95 eatl1. 

Call or write 
for a catalog 

Orders Only: 1-800-528-2626 
615 244-4444 
BBS 244-4445 FAA 244-4446 

501 12th AveS Nashville TN 37203 VISA/MasterCard/Discover 
New Hours: 8:30a-5:30p M-F, 9a-lp Sat 

Write In 42 on Reader Service Card. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

WANTED HALLICRAFTERS SX101A Re­
ceiver & HT-32 A or B transmitter in 
working condition or? 904-638-7548 after 
5pm . central or 904-638-9362 leave mes­
sage. 

WANTED: SILTRONIX FD1011 or FC1 
Frequency counter. Must be in good 
working condition. Leave message on 
voice mail. 916-658-9606, 24 hours. 

I AM awaiting my Mars certif., but, I need 
general coverage transmit mod. for Ten­
Tee Paragon II now! WV1V, Vic, 15 
Belmont St, Danbury, CT 06810 203-743-
4928. 

WANTED: KENWOOD TV-502 2 meter 
transverter. Also looking for CW filter 
(model YG-3395) for TS-520, other TS-520 
accessories at right price. Grant Zehr, 
Rural Route 1, Box 534, Bloomington, IL 
61704. Ph. 309-662-8210. 

CB & SCANNERS 
30 

SECRET CB Books 1-29, $10 ea; Sams 
Books $15 ea; RCI 2950-2970 service 
manual, $10. Call for free catalog of other 
goodies, 1-800-536-0109. 

FREE CAPACITORS Like to make your 
capacitor inventory overflow for pennies? 
Must liquidate huge inventory way, way 
below cost. We're so serious we'll throw 
in a HUGE handful FREE with order. Less 
then 2 cents each! You'll get way over 
1,000 Electrolytics in our $25 assortment 
package! 1-1000 mfd, 6-25V, typical order 
51bs! Presorted, Netcom Liquidation 516-
826-1808 X 7502. 

CELLULAR RESTORATION on your 
800MHz scanner performed expertly for 
$40 including return shipping . Guar­
anteed. Keith Perry, 607 Osage Dr., PO 
Box 816, Leander, TX 78641. Phone 512-
259-4770. 

NATIONAL SCANNING: America's #1 
scanning magazine. Equipment reviews, 
new products, modifications, frequen­
cies, much more. Samples $3.00. From 
Box 360, Wagontown, PA 19376. Sub­
scribe and get a free frequency printout 
for your county. One year, $17.50. 1-800-
423-1331. 

SCANNING WITH THE PR0-2004/5/6 AT 
ITS FINEST, fully automated with amaz­
ing untamed power! The CE-232 Scan­
ner/Computer Interface has AutoPro­
grammer; AutoLogger; Data LookUp; Bir­
die-Reject; Macros & much more for 
IBM/compatibles w/512k & MSDOS 3.1 & 
up! Kit, Program Disk (specify size) & 
detailed manual: $194.95 + $5 S&H; or 
SASE for info: COMMtronics Engineer­
ing, Box 262478-NVZ, San Diego, CA 
92196-2478. FREE info from our computer 
BBS at 619-578-9247, after 5:30 pm & 
before 1:30 pm, PST. 

TOMCAT'S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Every­
thing they never told you about AM, SSB, 
DX, Freeband, legal and otherwise. Only 
$13.95 ( + $3.50 postage, $4.50 to Can­
ada). CAB Research, Box 56, Commack, 
NY 11725. (NYS residents add $1.49 tax). 
MC/Visa OK. Phone orders 516-543-9169. 

DISCOUNT PRICES at RT Electronics. 
10/11 meter radios, antennas, power sup­
plies, scanners and more. Free flyer. PO 
Box 2123, Warren, OH 44484. 216-369-
1789. 8-4 EST. 

SCANNER MODIFICATION HAND­
BOOK. 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 
$17.95, + $3.50 shipping ($4.50 Canada). 
(NYS residents add $1.83 tax.) CAB Re­
search, Box 56, Commack, NY 11725. 
ViSa/MC welcome. Tel. 516-543-9169. 

KIT BUILDERS! At last! Complete list of 
over 175 kit vendors. Send #1 0 S.A.S.E. + 
$3 to: Rutenber Engineering, 38045 10th 
St. E. #H75-NV, Palmdale, CA 93550. 

SALES, SERVICE: CB equipment, radios, 
modifications, power mics, 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. 203-283-9492. 

VINTAGE TUBE CBs. Buy, sell, trade. 
List, LSASE. RFD 1 Box 75, Fort Kent, ME 
04743. 207-834-6273 evenings. 
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Dealer List 
Sunex Electronic 
Supply 

4 Locations in FL 
(813) 885-4074 

Lynntrontcs 
Phoenix, AZ 
(602) 841·3900 

Minute Man 
Electronics 
Fremont , CA 
(510) 791 -5036 

Gateway 
Electronics 
3 Locations 
(314) 427-6116 

ACE Electronics 
San Jose, CA 
(408) 297· 1383 

Alllronics 
San Jose. CA 
(408) 943-9n3 

Weirdstuff 
Sunnyvale, CA 
(408) 746·1100 

Additional 
Dealers 
Welcome 

Large 13/16" 
LCD Display 

1 Yr 
Warranty 

Auto 
PWR Off 

Diode Test 
with Buzzer 

Resistance 
200 Ohms to 
20M Ohms 

DC Current 
200(.JA to 

20A 
AC Current 
200(.JAto 

20A 

Gray 
Colored Case 

3.5"W X 6.75"H 

See Your Local 
Dealer or Call 

Sam to Spm Pacific Std. Time 

800-470-WIND (9463) 
Fax: 408-987-7735 

Engineering 
Unit Display 

Transistor 
Tester 

DC Volts 
200mVto 

1000V 

AC Volts 
200mV to 

700V 

Precision 
Rotary 
Switch 

Easy Access 
Battery 

Compartment 

Tilt Stand 

Item# X3900 $29.95 
Item# X3910 
with Capacitance ........................ $39.95 

Item# X3920 
with Capacitance & Temp ........ $44.95 

Note: Add $4.00 for Shipping and Handling 

Write In 43 on Reader Service Card. 

SYSTEMS COMPATIBLE FOR: 

ZENITH 
JERROLD 

OAK 

PIONEER 
SCIENTIFIC 
ATLANTA 

A SURE BET FOR DEAlER PRICING !! 

PARADISE CABLE 
1-800-488-DICE =c COD • 
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COMMUNICATIONS 
SYSTEMS LABS 

Embedded Control Syatema, Multi­
media, Interactive Information Klo8ks, 
CABLE TV - Commercial Inserters. 

- s.telllte Rec:ordiPiaybKk. 
- CMnnel Controllers. 
- Display Generators. 
- Lou of VIdeo Switches. 
- Customized Studio Auto-

mation at modest cost. 
Electronic Patch Panels. 
MutU-Piex Theater Marquee System. 
(24 Screens, 7 schedules/week) 

We do CUSTOM Hardware and Finn­
ware DESIGN and MANUFACTURING. 

VCS-25 Commercial Insertion from video 
tape or Laser Disc, fully automatic with 
event logging/billing verification. $1596.00 

VCS-80 Announcement Channel Controller. 
Integrate message pages with video tape 
or Laser Disc, fully automatic for 24hr un­
attended operation. Message pages remotely 
downloadable. $1745.00 

VCS-75 Channel Controller. Integrate four 
VCRs, two Laser Discs, and standby 
sources for fully automatic 24hr unattended 
operation. Two independent outputs 
available, units cascadable. $2996.00 

VCS-10 AlB Loss of VIdeo Switch. Fully 
automatic switch to A port if B loses video. 
Stereo Audio Switching as well. $296.00 

MMCS-10 Home Entertainment 8X8 cha 
Stereo AN Cross Point Switch. $695.00 

For detailed catalog or to place an 
order call 1-800-129-8483 toll free. 

Fax 1-808-625-7035. 

Write In 40 on Reader Service Card. 

SAVE MONEY and time. Buy my report 
titled "HIGH PERFORMANCE CB·LOW 
COST~" before you purchase any other 
information or equipment. This is the 
only information that you will ever need 
to buy. Send $10 to: Mike Lochocki, 250 
Stone Ridge Drive, Norristown, PA 19403. 

CB RADIO Hacker's Guide! New! Big 150 
pages; pictorials, diagrams, text. Peak· 
ing, tweaking & modifying 200 AM & SSB 
CB radios. Improved performance, extra 
capabilities! Which screws to turn, which 
wires to cut, what components to add: 
Cobra, Courier, GE, Midland, Realistic, 
SBE, Sears, Uniden/President. $18.95 
plus $4.00 shipping ($5.00 Canada). NY 
State residents add $1.96 tax. CAB Re· 
search, Box 56-NVV, Commack, NY 
11725. Visa/MasterCard accepted. Phone 
order M-Tu-Th·F, 10 · 2 Eastern Time, 
516-543·9169. 

GRR·24 MILITARY Radio AM-UHF receiv· 
er, Solid State, 225.0MHz to 399.975MHz, 
AC·DC, used, $95. Bob, 415-332-3905, 
POB 1081, Sausalito, CA 94966. 

FEDERAL FREQUENCY Directory! Knei· 
tel's "Top Secret" Registry of govern­
ment Frequencies, New 8th Edition. 268 
Pages! FBI, DEA, Customs, Secret Ser­
vice, BATF, Immigration, Border Patrol, 
IRS, FCC, State Dept., Treasury, CIA, etc. 
& surveillance, bugs, bumper beepers, 
worldwide US military, 225 to 400 MHz 
UHF aero band, Canadian listings, & 
more. Ultimate "insider's" directory! 
Standard reference of law enforcement, 
news media, private security, communi· 
cations industry & scanner owners. 
$21 .95 + $4.00 shipping ($5.00 to Can­
ada). NY State residents add $2.21 tax. 
CAB Research Books, Box 56-NVT, Com­
mack, NY 11725. Visa/MC welcome. 
Phone orders 516-543-9169 weekdays (ex· 
Wed.) 10 to 2 Eastern. 

Quick Fix for Models: 8550, 8570, 85 0, 8590, 86 
(1-5) $22, (6-10) $20, (11-20) $19, (21-50) $17, (50+) $14.75 
40-Pin Micro Fix for: 8570, 580·78, 85 , DO 
(1-5) $21, (6-10) $20, (11-20) $19, (21-50) $15, (50+) $13 

Fix Compatible With Systems Using: 

JERROLD 
Three- Wire Fix compatible with models DP7, DPV7, DP 87-
except R2, V5 & M1 
(1-5) $13, (6-10) $10, (11-20)$9, (21-50) $8, (50+) $7 
28 Pin Micro Fix compatible with models DP5, DPVS 
(1-5) $10, (6-1 0) $9, (11-20) $8, (20+) $6 

NEW PRODUCT/II 
One Wire Super- Fix compatible with JER lD CFT, 
models, adjustable for HRC, STD. 
(1-5) $35, (6-10) $31, (11-20) $28, (21-50) $25, (50+) $23 

BUILD THE ultimate 11 meter vertical 
antenna. It will provide: quieter receive, 
more receive gain, more transmit gain. It 
will reduce or totally eliminate bleed 
problems. Data sheets give detailed in· 
formation on this antenna and informa· 
tion that can improve the performance of 
any vertical antenna. Send $15 to Terra· 
pin Sales, PO Box 12426, La Crescenta, 
CA 91224-5426. 

CB TUNE-UP MANUAL MASTER EDI· 
TION VOL. 6. Provides specific model 
instructions for channel modifications, 
clarifier conversions, peaking, repair tips, 
power modifications, microphone wir· 
ings. A,LAN, EMPEROR, RCI, GALAXY, 
COBRA, SUPERSTAR, YOSAN, DIRLAND 
and more. FULLY ILLUSTRATED. FREE 
SCANNER REPAIR and MODIFICATION 
manuals with each order. Send: $34.95 + 
$3 shipping or 1-800-821-2769 for orders 
only. Visa, Mastercard, Discover, or COD 
accepted. THOMAS DISTRIBUTING, 128 
Eastwood, Paris, IL 61944. 

SCOPE BOOSTER. Increase the input 
frequency of your oscilloscope to 30M Hz 
and beyond. Requir.es no internal con· 
nections. Great for checking transmitters 
on CB, ham, modulation, etc. Assembled: 
$49.95. Kit $29.95. S&H $3.50. Creative 
Technology, PO Box 1401, Torrington, CT 
06790-1401. 

FREE CB EXPORT CATALOG 24 HOURS 
A DAY by our INTERACTIVE VOICE MAIL 
SYSTEM, FAX ON-DEMAND. LISTEN to 
or FAX DOWN the ABSOLUTELY LOW· 
EST PRICES on CBs, Scanners, Modifica­
tions, Kits, Techinical Books, Accesso· 
ries and more. LORD/WYATT COMMUNI· 
CATIONS 718·789-7329, press Ext. 1 for 
the CB department. No Fax machine. 
Please send $3 for catalog to LWC, PO 
Box 030128NVF, Brooklyn, NY 11203· 
0001. 

THE RCI 2950/2970 service & modifica­
tion handbook @ $37. Blueprint sized 
schematics @ $17. The HR 2510 service 
and modification handbook @ $27. The 
AR 3300/3500 service and modification 
handbook @ $27. Ham/CB and accesso­
ries catalog @ $3. Cash, check, MO. 
Maxtech, PO Box 8086, New York, NY 
10150. 

AVANTI ANTENNA Parts Sigmas, Moon· 
rakers, PDLII, Astrobeam, Astroplane, in 
stock. Complete Ramrod Astrobeam. 
Call Howard, 708-406-9210. 

FOR SALE B & K 1040 Service Master 
and 2040 Signal Generator with manuals. 
Asking $200 plus shipping or will trade 
for computer stuff. Voicemail/fax 915· 
263-6700. 

IC IC IC Master 
In de Ad¥12 S•l•ction Guid• 
Di- Ted. Function lnd•x 

!3 ... Digital 

!2 Dig it.al S ign al Proc: 
M ic:ropro"c;essor 
Micro Oevelopmcmt 

$95 SUPPLY LIMITED. The same famous 
3 volume set sells for $190 everywhere 
else. This is not a price drop, it's a 
once-in-a-lifetime-deal, don't miss it. 
100,000 ICs of every kind, databased and 
cross referenced. Tell a friend. Also, ask 
about EEM. Netcom 516-826·1808 x 7501. 

SCANNER HACKERS BIBLE 112 modifi· 
cations. P0-2004/5/6, Yaesu, Kenwood, 
Bearcat, lcom. Frequency fixes, scan 
rates, interfaces, programmable chan­
nels, improving operation, antennas, and 
MORE!! $33.45. VOLUME 2 covers I COM 
+ KENWOOD $33.45. VISA/MC 602·782· 
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. 

ational Electron· c 

**** 
STEALTH DESCRAMBLER 
Revolutionary New PAN replaces all JERROLD models 
except Base Band. Works Coast to Coast! Digital 
circuitry provides the sharpest picture with no Flashing! 
(1-5) $55, (6-10) $50, (11-20) $45, (21-50) $42, (50+) $39 

OTH R PRODUCTS ......... . 
s A - • One Piece descrambler 
Compatible with all Screntific Atlanta, except Base Band. 
(20+) $115ea, (50+) $105ea, (100+} $99 ea. 

S.A. 8600 .... .. $249ea. - 8590 .... ... $239ea. - 8580 .... .. $189ea. 

PIO EER custom 6300 modules $59 ea. - 6100 modules $29ea. 
ZE 7 

"" "' , ("'1 20 ..., '20+ $4.60 

SOFTWARE AVAILABLE FOR ALL FIXES! 
Call us with your equipment needs! We have many products 
which are not listed. We also buy equipment for top $$$! 
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"Lieutenant Blechman, 
reporting as o rdered, sir." 

"At ease, Lieutenant. I 
just wanted t o congratu­
late you on the major part 
you played in saving the 
Novian Republic from 
the clutches of that 
cruel Belugan dictator, 
General Borga, when 
he tried, together 
with his a lly Myriad, 
to invade and con­
quer Novia. Your 
eight s u ccessful 

missions, flying Tomcats, Eagles, 
Apaches, and Stealth Fighters, 
earned you a chestful of medals 
and the endurin g gratitude of all 
Novians." 

"Thank you, sir. But without 
my hours of p ractice and prepa­
ration with Expert Software's 
Operation A irStorm, I could 
never have done it, Com 
mander . . . " 

Overview 
Yes, I completed all eight mis­

sions in "Operation AirStorm ," 
and can't reme m ber having more 
fun wit h a flight s imulator - actu­
ally four flight simulators. First, it 
took m e a n h our or so to search 
a round the program through all 

!~----~~~: its paths, and then watch the 
amazing full-mo tion 3 D kit assembly 
process fo r the four Revell-Monogram 
plastic models - the s ame models as 
used in the flight simulators. It may be 
an old cliche, but it certainly applies 
in this case: "You gotta see it to 
believe it!" 

O nce I satisfied my c urious ity 
a bout the many program fe atu res, I 
c o ncentrated on the flight missions 
and getting familiar with the coc k-
pit and controls. I found a numbe r 
of "tricks" not mentioned in the 
manual, and was able to complete 
missions that at first appeared 
hopeless. And at the end of each 
completed mission I g o t another 
medal or trophy from a lovely 

Novian woman, 
and a big grin and thumbs up 
from one of the more seasoned pilots -
the same guy who gave me a real bad 
time on earlier attempts! I'll let you in on 
the tricks later in this review. 

I'm amazed at the enormous number 
of video and animated screens - briefin­
gs , scores, medal awards, razzing , mis­
sion assignments, maps, etc. - con­
tained on this CD-ROM. Perhaps even 
more amazing is the suggested retail 
price of only $19.95, which means a typ­
ical street price of under $15.00! 

Equipment Requirements 
This is no "wimpy" program, despite 

the very low price. You'll need an IBM 
compatible with an 80386SX or better 
processor running DOS 5.0 or better, a 
VESA-compatible SuperVGA card and 
monitor, 4 MB of RAM, a mouse, a CD­
ROM drive with a transfer rate of 150 
Kbps or faster, and a hard drive with 13 
Mb of free space. For sound (which you 
really need for briefings and debriefings) , 
you'll n eed a Sound Blaster compatible 
e ight-bit o r b e tter sound board. Although 
the aircraft c a n "fly" with mouse o r key­
bo ard control , n o s elf-respe c ting pilo t will 
want anything but a joystick! 

Installation requires that you make a 
boot disk with the p ro per memory allo­
cations and driver parameters. The pro­
vided MAKEBOOT program does this for 
you, and an INSTALL program puts the 
necessary drivers onto yo ur hard drive. 
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Getting Started 
When you want to use 

Operation Airstorm, you boot 
the computer from a floppy 
drive with the MAKEBOOT 
disk, then run the program 
from your hard drive, which 
controls the enormous num­
ber of screens on the CD­
ROM disc. 

After an action opening and title 
screen, you see yourself at a United 
Forces (U.F.) airbase with hangars, 
four mission aircraft (F-14A 
Tomcat, F-15E Strike Eagle, F-
11 7 A Stealth Fighter, AH-64A 
Apache attack helicopter), and a 
big transport at the end of the 
runway. Using your mouse, you 
select one of the combat planes 
and then either go into combat 
by clicking on the transport, or 
go into the hangar for de­
tailed, animated kit-building 
instructions. 

You can also click on a 
Revell or Monogram symbol 
and see photos and descrip­
tions of many of their differ­
ent kinds of kits. Click on a 
HELP button at the lower left 
of the airbase screen and a 

narrator's voice describes your 
choices. While you're waiting to 
make up your mind, a flight of four 
fighters in close formation zooms 
by periodically. 

The 32-page User's Guide is 
heavily illustrated, but does not 
go into enough detail on some 
functions. Through many hours 
of actual use, I've found a num­
ber of "tips" that I'll share with 
you later - and you'll REALLY 
enjoy combat. For now, we'll 
get into some detail about one 
of the most unique applica­
tions of CD-ROM technology 
that I've seen - animated kit 
assembly. 

In the "old days" - the 1940s 
- we built airplane models of two 
types: flying models made out of 
balsa and paper, with a twisted rub­
ber-band powering a flimsy pro-
peller; and solid models with the 
fuselage carved from a block of 
balsa wood, and wings cut from 
thin balsa sheets. The instruc­
tions consisted of simple illustra-
tions and templates. Painting the 
solid models was a real chore, 
first requiring fine sanding, then 
priming, then painting. 

Things changed in the 50s 
and 60s with the introduction 
of inexpensive small piston 
engines to power larger flying 
models, and molded plastic 
kits replacing balsa wood for 
display models. The plastic 

kits were easily built and painted and, as 
time went on, the kits became more 
detailed and complex. 

Today's display model kits are a trib­
ute to the plastic industry, with complex 
"parts tree" moldings, hundreds of close­
fitting precision parts, as well as accurate 
painting and detailing with custom 
decals to replicate the appearance of 
real-world airplanes. With that complexi­
ty has come more detailed printed 
instructions, another challenge to the kit 
industry. 

But wouldn't it be easier if you had 
animated, full-motion 3D step-by-step 
instructions that showed exactly where 
each part is located on the parts trees, 
and exactly how it is assembled into the 
kit? That's what this program does! 

While in the hangar, you can see what 
your plastic model will look like with and 
without paint, and find out what you will 
need for building it. You can watch video 
modeling tips on glueing, painting, and 
finishing. You can preview the entire 
model in an animated "exploded" view 
and watch the pieces come together -
and you can choose the animation 
speed, as well as stop it at any point for 
closer inspection. You can get a close-up 
look of the cockpit and weapons, as well 
as performance information. 

When you're ready to build the 
model, your step-by-step instructions are 
in motion. At each step, you can select 
any part shown and a part locator screen 
shows the appropriate parts tree and 
exactly where on that tree the specific 
part is located. This is extremely useful 
when trying to locate the many tiny parts 
that populate crowded parts trees. 

You can select any step sequence, 
but it is intended that you start with Step 
1. It is absolutely fascinating to watch the 
3D animation as parts turn and move 
into position, sometimes flipping com­
pletely over or under other parts on the 
path to their destination. As you progress 
through the steps, you work with small 
sub-assemblies that fit into larger assem­
blies and then the final assembly. 

Finishing a kit properly makes all the 
difference between just a model and a 
display. The last step shows close-ups of 
all the decals and their locations. Since 
parts should be painted while still on 
their respective parts tree, a paint menu 
lets you pick a paint color and then 
"paints" that color on the parts trees 
where that color is used. Amazing! 

Clicking on a HELP button on most 
screens brings the narrator with voice 
instructions. You can proceed in 
sequence, or jump ahead (or back) to 
check any step of construction. A speed 
control lets you control the speed of the 
screen animation, and you can "freeze" 
the movement any time. 

If you buy one of the four kits "con­
structed" by this program (typical street 
price: $9.00-$19.50), a mail-in Rebate 
Certificate included in the Operation 
AirStorm box offers you another of the 
four kits FREE, postage paid! Such a 
deal! Continued on page 120 



j#30 CB- SCANNERS cont. 

"WORLD SCANNER REPORT," monthly 
scanner hacking guide by Bill Cheek, 
author of Scanner Modification hand­
books! Scanner-computer interfaces; S­
meters; CTCSS; DTMF; speedups; coun­
termeasures; much more: $15/6-mo; $25/ 
yr; SASE for info; PO Box 262478-NVZ; 
San Diego, CA 92196-2478. 

READOUT CHANNEL Kit for Cobra 148, 
$54.95; Modulation kits for RCI 2950, HR 
2510, Galaxies, Cobras, Ranger 3300, 
plus more. Call 1-800-536-0109 for free 
catalog. 

SAMS CB Sale: Under 200 only, 10 for $45 
plus postage. A.G. Tannenbaum, PO Box 
110, E. Rockaway, NY 11518. 516-887-
0057, FAX 516-599-6523. 

WANTED DEAD or ALIVE 40 channel 
sideband CB radios to $100. 408-978-5329 
before 3pm Pacific time. 

I 

MUSIC & ACCESSORIES 
40 

TURNTABLE/PHONE Parts. Stereo nee­
dles/styli, magnetic, ceramic, crystal car­
tridges. Idlers, phone accessories. Asta­
tic type metallic cartridges rebuilt, Obso­
lete idlers resurfaced. Stylus re-tipping/ 
78 needle fabrication. Wide selection 
audio-video belts. Noise reduction devic­
es. Catalog send 8 29\ stamps. West­
Tech, PO Box 1415, Sebring, FL 33871. 
Phone: 813-471-0922. 

HARD OF Hearing? If you have "T'' Coils 
in your aids, a neck loop plugged into 
your radio, CD player, TV, will help great­
ly. Only $20, for one or $30 for 2. De 
Vilbiss Development Co., Falls Church, 
VA 22044. 

INHERITED OVER 8,000 LP albums, rock, 
jazz, rhythm and blues, folk, various 
artists from 50's, 60's 70's. I do not want 
them! Make me an offer! ISE, PO Box 
750, Olmito, TX 78575. Ph: 210-350-5555. 
Fax: 210-350-5574. 

COMPUTER HARDWARE 
50 

CONTROLLER CARDS ESDI DTC 6280 
H/F, $20; ESDI DTC 6280-15TX H/F, $35; 
SCSI ultra 34F VLB H/only, $99; SCSI8 bit 
w/cable & ext DB25, $20; MFM SMS 
5520B2 H/F 8 bit, $20; MFM DTC 5280 H/F 
16 bit, $12; Servo-Track 408-378-1374. 

COMPUTER PRINTERS: Epson, ALPS, 
Okidata, IBM, Panasonic, and lots more. 
Call for price list, 334-889-4637. 

HARD DISK Technical reference on Disk. 
This disk is a complete technical refer­
ence for all major hard drives & control­
lers. Provides all the info and parameters 
you need to install, set up, and trouble­
shoot most mfg. hard drives and control­
lers. If you work on IBM compatible 
computers, this is a most have. To re­
ceive yours, send check or money order 
for $7.95 to: Stewart & Associates, 244 
Mid Rivers Centre, St. Peters, MO 63376. 
314-240-6500. 

TONER, DEVELOPER, DRUMS for: Laser 
printers, copy machines, facsimiles at 
low, low, prices. Call NAMETECHS lnt'l, 
Tel: 708-789-0668 or FAX: 708-789-1045. 

PCI INTERFACE cards, SCSI $58, SVGA 
2MB $169, IDE $31. GCS, 1-800-386-0577. 

HISTORIC AND CLASSIC hardware sup­
port magazine. The Computer Journal 
provides how-to information on keeping 
S-100, Kaypro, Z80, 6809, CP/M, and PC/ 
XT systems running. Over TEN years of 
hardware, software projects. 6 issues 
$24. Free sample. 1-800-424-8825. TCJ, 
PO Box 535, Lincoln, CA 95648. 

SCSI DRIVES 90 day warranty. CDC 
77MB HH, $60; CDC 150MB FH, $75; 
Imprimis 152MB FH, $75; Seagate 155MB 
FH, $75. We stock over 1,500 harddrives 
call for price quotes. Servo-Track 408-378-
1374. 

WIRE~FM 
MICROPHONE 

Small but mighty 
this little jewel will 
out perform most 
units many times its 

1----~l(i!;_..J price. It really 
stomps out a signal. The WM-1 kit is a 
buffered wireless mike that operates from 
BOMHz to 120MHz FM , the frequency of 
any broadcast FM radio. Includes a mini­
electret mike. SIZE: .8'x1' 6to 12vDC 

WM-2 $14.95 

FM STEREO 
TRANSMITTER 

!!!!!!'[1!1!11!!~~1 Own your own FM radio 
station. Any stereo signal 
you plug into the FMST • 
100 will be transmitted to 

RF VISION. Convert your IBM compatible 
into an RF Spectrum Analyzer/Monitor 
Receiver tuning 2 to 1700 MHz. Includes 
3-D Surface Plot & Color Spectrogram Vs 
time. Basic kit & software $196. Send 
SASE to Science Workshop, Box 310PC, 
Bethpage, NY 11714. 

COMPUTER MONITORS. We repair all 
makes & models, PC compatibles & 
others. Flat rates, prompt turnaround, 6 
month warranty. Call or write for informa­
tion. MultiMedia Service, 1125 N. May, 
Oklahoma City, OK 73107. 405-942-5766 
M-F 9:00 to 5:30. 

LOWEST PRICES on computer cables 
and accessories. 6' printer cables, $2.49; 
mouse pads, $1.50; 6' null modem cable, 
$5.95. Savings on all parts and systems. 
Send $1 (refundable) for catalog to: EHK 
Electronics, PO Box 11186, Waco, TX 
76716. 1-800-679-4417. 

FOR SALE 486DX33 Notebook Computer 
w/carry case. 170MB HD, 8MB mem, 2 
PCMCIA, Color dual scan, Trkball, char­
ger, Carcord w/2 batteries, DOS 6.21, 
Windows. Used 3 months on demo. In 
original box, firm $2,400. Call Larry 201-
342-3027 Box 4. 

Monitors your phone system, 
See how accurate your phone 

company really is! 
1. RECORDS OUTGOING CALLS : 
• Date & time of each call. 
• Length of the call. 
• What number was dialed. 
• If you use a credit card it records 

the card number. 
2. RECORDS INCOMING CALLS : 
• Date & time of call. 
• How many times phone rings. 
• If answered the length of call. 
3. RECORDS ANY DTMF TONE : 
• Detects any tone on line sent by 

phone company or any other source. 

Records to Screen or Floppy Disk 

EASY TO INSTALL 
• Connects to parallel port 
• Phone line in. 
• Phone line out to telephone. 

All software included! 

TM-1 ONL~999~T 
BUILT$16995 

This Manual contains all 
schematics, parts lists , P.C.B., 
layouts for most of the Rainbow 

1---=----' any FM radio tuneable 1------...1 
from 76 to 108MHz FM. Transmit a wireless link 
through an auditorium, from your car to your 
camper, listen to your cd's while mowing the 
lawn,Piay music on one channel sing on the other. 
Clarity is excellent, aprox. 40dB stereo separation. 
Length of antenna determines the distance of 
transmission. Complete with stereo input level 
controls , & crystal for stereo separation. 9v bat· 
tery operation 

Kits. Use your own parts to 
construct any of our kits. 

FMST-100 $29.95 I FMSTC cabinet $8.95 

TEL-B1 $12.95 

KIT BOOK 
$14e95 

$9.95 with the purchase 
of any kit. 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

To Order Call 
317-291-7262 

VI ..SA. 

4G 

(ELECTRONIC RAINBOW ~) 

BUlL T $29.95 BUlL T $29.95 

6254 LaPas Trail • Indianapolis, IN 46268 
FAX 317-291-7269 
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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. Call 1-800-4-MEMORY now! 
Voice/FAX. 

SCSI/PARALLEL converter connects up 
to 7 SCSI devices to your printer port. 
Controls CD ROM, Hard Drives, Flopti­
cals, Scanners, or any SCSI or SCSI-2 
devices, and still allows the use of the 
printer port to which it is connected. Hi 
speed FIFO Cache insure maximum data 
transfer rates. Perfect for laptops or 
desktops. Comes complete with installa­
tion software and manuals. Complete 
unit just $149.95. SCSI-2 devices require 
an optional adapter cable available for 
$24.95. Stewart & Associates, 244 Mid 
Rivers Centre, St. Peters, MO 63376. 
314-240-6500. 

Tektronix 2465 Oscilloscope 
300 MHz bw, 4 independent channels, 500 
pSI div sweep rate, 2 mvt div vertical 
sensitivity, waveform cursors. 

$2600.00 

Tektronix 2465A CT Oscilloscope 
350 MHz bw, 4 independent channels, 
GPIB, counter/ timer/ trigger, word 
recognizer. 

$3300.00 

Tektronix 2445A Oscilloscope 
150 MHz bw, 2 mVI div sensitivity, 1 nS/div 
sweep rate. 

$2150.00 

Tektronix 2445 Oscilloscope 
150 MHz bw, 4 independent channels, 1 
nS/ div sweep rate, 2 mvt div vertical 
sensitivity, waveform cursors. 

$1850.00 

Tektronix 2430 Oscilloscope 
150 MHz bw, 2 channel, 100 ms sample 
rate, 5 nS sweep rate. 

$3300.00 

Tektronix 496P Spectrum Analyzer 
1 kHz to 1.8 GHz, amplitude comparison in 
0.25 dB steps, 80 dB dynamic range, 
automatic phase lock, GP-IB/ fully 
programmable. 

$8500.00 

Tektronix 492 Spectrum Analyzer 
50 kHz to 21 GHz, 80 dB dynamic range, 
digital storage. Options 01, internal 
preselection, 02, digital storage, and 03, 
frequency stabilization/100Hz resolution. 

$8850.00 
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E(E)PROM PROGRAMMER SYSTEM, 
$199. E(E)proms, 9346, Flash, Gals & 
Micros. Programmers, Erasers by AMS, 
Tribal and Xeltek. Send SASE for Cata­
log. Build-Ur-Own, 9346 Programmers 
too. TRIANGLE PRODUCT DISTRIBU· 
TORS USA, 5750 Lakeshore Dr. Holland, 
Ml 49424 USA. 616-399-6390. M-F, 9am to 
2pm, EST. 

XT OWNERS, looking for those hard to 
find cards? Check this out! High Density 
floppy controller, $39.95, IDE hard drive 
controller $39.95, Multi 1/0 with Clock 
$19.95, Memory expansion cards $29.95, 
plus a large selection of used cards, hard 
drives, and other goodies in stock. All 
used parts are tested and carry a money 
back guarantee. Stewart & Associates, 
244 Mid Rivers Centre, St. Peters, MO 
63376. 314-240-6500. 

Hewlett-Packard 85688 
Spectrum Analyzer, 100 Hz to 1.5 GHz 
frequency range, amplitude range ·135 to+ 30 
dBm, direct plot, HP-18. 

$18,000.00 

Hewlett-Packard 5343A 
Microwave Frequency Counter, 500 MHz to 
26.5 GHz, -23 dBm sensitivity, 11 digit display. 

$4750.00 

Fluke6071A 
Synthesized RF Signal Generator, 0.2 to 1 040 
MHz, 1 Hz resolution ( 2 Hz above 520 MHz)), 
complete specs are available. 

$4800.00 

Wavetek 3510 Signal Generator 
1 to 1040 MHz frequency range, GP-IB 
programmability, 32 complete front panel 
stored settings, nonvolatile memory, Opt 01 . 

$1650.00 

Fluke 51008 Meter Calibrator 
Calibrator for analog and digital multi meters to 
4.5 digits. Five functions: Direct or alternating 
voltage or current plus resistance. DC voltage 
uncertainty is 40 ppm; basic AC uncertainty is 
350 ppm. Opt 03 & 05. 

$8000.00 

WANTED: TEST EQUIPMENT 
CALL OR FAX US YOUR LIST. 

GOVERNMENT AUCTIONS are an excel­
lent source for below wholesale electron­
ic and computer equipment. Our book­
on-disk shows you how to ca~.h in on 
these incredible deals. Sharev.are ver­
sion $3, registered version (includes list­
ing of sources and full text of GSA's 
auction booklet) $10 postpaid. M&K 
Sales, PO Box 2292, Warner Robins, GA 
31099-2292. Please specify IBM disk size 
3.5" or 5.25". 

CLASSIC APPLES cheap enough to use 
as dedicated controllers. CompL ters II+ 
$49, lie $69, rare and collectible Apple Ill 
$119. Monitors II $69, Ill $99 . 5 inch 
drives, singles $39, Duodriv.es $65. Serial, 
parallel, disk, RAM, mouse, or 80 column 
cards $39 each. PC-ET UPS $149. SYNER­
GETICSJ Box 809-C, Thatcher, AZ 85552. 
602-428-4073. VISA/MG. 

Racal Dana 9087 
Synthesized Signal Generator, 10kHz to 1.3 
GHz. Spectral purity, frequency agil:ty and 
modulation capability. 

$3500.00 

Tektronix 222 Digital Storag•i! Scope 
10 MHz bw, 10 MS/s dual digitizers 100 ns 
glitch capture, auto setup/ save setup/ recall, 
auto trigger, handheld and battery cperation. 

$1800.00 

Tektronix P6022 Current l'robe 
935 Hz to 120 MHz, passive termination is 
switchable from 1 mAl mV to 10 m!V mV. 

$120.00 New Packag1!d 

Takeda TR4172 Spectrum Jl.nalyzer 
50 Hz to 1800 MHz frequency range, tracking 
generator, wide dynamic range of 50 dB at 
-40 dBm input level. Spectrum, am 1>litude, 
phase and group delay measuremont 
capability at resolutions of down to 10 Hz, 0.1 
dB/ div, 0.2 deg./ div, and 0.1 ns/ div 
respectively. 

$10,000.00 

Tektronix 492P Spectrum J1nalyzer 
50 kHz to 21 GHz, expandable to ~!20 GHz 
with waveguide mixers (not suppliEid), 
amplitude comparison in 0.25 dB steps, 80 
dynamic range, GPIB. Options 01, internal 
preselection, 02, digital storage, and 03, 
frequency stabilization. 

$14,000.00 

Hewlett-Packard 21~18 
Pulse Generator, 200 Watt, 10Hz to 10 MHz 
in 6 cycles, 15 ns risetime, 100 Vat 2A 
constant duty cycle. 

$1800.00 

OUR 1995 CATALOG WILL BE 
OUT IN MARCHI 

Write In 39 on Reader Service Card. 

TEKTRONIC: XP18 computer work sta­
tion; 17" X terminal. OPT: 24. Condition, 
new, $1,200. Ty Miller, South Coast Sur­
plus, 714-830-9170; Fax 714-454-9841. 

FTP FTP.TELEPORT.COM/vendors/gee. 

COMPUTERS, ACCESSORIES, BELOW 
WHOLESALE! EXCELLENT BUSINESS 
OPPORTUNITY! Direct from foreign man­
ufacturers. Anyone can! Large quantities 
not required. Complete step-by-step 
guides, addresses, tips, etc. $12 post­
paid. SMI, Box 5500-N, Lakeland, FL 
33807. 

UNION JACK'S © , AMPS CELLULAR, DI­
RECT PROGRAMMING SYSTEM, FOR 
MOTOROLA BRICK, FLIP & BAG 
PHONES. Program firmware to 9122s 
without a loader phone, with loader 
phone firmware to 9340s. (Loader phone, 
Flip-Brick or Bag requires firmwares be­
low 9122.) UNION JACK'S© complete 
AMPS program includes backup service 
& yearly updates UJMP-1 SOFTWARE 
$199.95. COMBINATION OFFER: (SAVE 
$29.95) COMPLETE REPROGRAMMING 
SYSTEM *$399. Nothing extra to pur­
chase. Includes UNION JACK'S© AMPS 
SOFTWARE PROGRAM UJMP-1 $199, 3 
TYPES LESS BUSTER'S, MOTOROLA 
COMPATIBLE, COMPUTER PROGRAM­
MING CABLE HARDWARE SETS, 1·6PC­
CSFF FOR FLIP PHONES $99.95, 1·3PC­
CS689 FOR BRICK PHONE $99.95 and 
2PC-CS2-3BF FOR BAG PHONES $29.95. 
*PRICES: Computer & Cellular loader 
phone not included. UPS, COD, Cash, 
2nd DAY AIR $12.00. Additional details, 
Cable Sets, etc., SEE OUR ADVERTISE­
MENT (LESS BUSTER'S ELECTRONICS) 
N&V AD CLASSIFICATION 115. TELE­
PHONE/FAX. CATALOG FREE. 702·642· 
0325. 

SOUND CARD 16 bit stereo, CD-ROM 
interface, versatile. GCS, 1-800-386-0577. 

Z8 SINGLE BOARD COMPUTER. Fully 
assembled & tested 4x5" double-sided 
PCB. Plated through holes, silk screen, 
and solder mask. Socketed ICs. 560 hole 
prototype area. Zilog Z86C91 processor 
running at 12.288MHz. Low power CMOS 
design. 32K static RAM installed. Uses 8, 
16, or 32K EPROMs. Eight pre-decoded 
110 chip selects. 14 available 1/0 pins. 
Full 40 pin expansion bus. Built-in RS232 
interface. Software: MSDOS Z8 cross 
assembler. Z8 C compiler with support 
for mixed C/assembly, direct coding of Z8 
interrupts in C. Z8 debug/monitor sup­
plied on EPROM. Load and test C and 
assembler programs in onboard RAM via 
RS232 port. Order# SBCZ8-01AC (all fea­
tures including C compiler) $125 + $5 
S&H. Check or MO to: VERSACOM, 145 
S. Livernois #133, Rochester, Ml 48307. 
810-652-6266. 

PCs CUSTOM designed and built, special 
features incorpora ted to your require­
ments. We can bu ild them small, wall 
mount, anti-vibration, sealed, super 
cooled, or whatever your needs. Quanti­
ties as low as 10. Fax requirements to 
Fujimi Ltd., Hong Kong, + 852 8340463. 



MEMBER OF CALL 

1-800-327-3407 ~~~ V 1 D E 0 FOR ALL YOUR CABLE TV NEEDS 
A CONVERTER FROM K.D. VIDEO IS CHANNEL SURFING AT ITS FINEST 

~ --•" .-. ~ .. 
' ' 

* PLEASE HAVE THE MAKE AND MODEL 
NUMBER OF THE UNIT USED IN YOUR AREA 
WHEN CALLING FOR INFORMATION 1·800·327·3407 

* WE SPECIALIZE IN DEALER PRICING! 
10 AND 20 LOTI 

* FOR A FREE CATALOG WRITE TO: 
P.O. BOX 29538 • MPLS., MN 55429 

Write In 37 on Reader Service Card. 

HEWLETT PACKARD, printers, plotters, 
peripherals, computers, accessories, buy 
and sell, large and small quantities. 
Computer Business Mart, Inc., 619-449-
9041, FAX: 619-449-7929, E-Mail: 
71221 .1515@ compuserve.com. 

INTEL SDK86 Microprocessor Develop­
ment Systems, $45. 386SX-16 Mother­
boards, w/cpu, $55. Wanted rechargeable 
laser printer and copier cartridges. Call 
612·884-0026, 7pm-9pm CST and week­
ends. 

COMMODORE, IBM, hardware, software. 
misc. parts, new & used; monitors wyse 
terminal repairs, IBM shareware, 79</ 
disk. 25 best shareware p'rograms, only 
$19.95 incl S/H, send 3 stamps for disk­
ette catalog. CES, 110 Lakeside Lp, ere­
sent City, CA 95531. 

NOTEBOOKS 386/486 from $650, 486 
desktop systems 240HD, $495. Brother 
word processor with floppy, built-in print­
er $150. Gateway 2000 486DX2/50, 340 
HD system new w/warranty $1095. CCI, 
1-800-825-5042. 

PC SYSTEMS, and parts. Best options 
and prices around. Ask for trade-in at 
NAMETECHS lnt'l. 708-789-0668 or fax: 
708-789-1045. 

BUILD COMPUTERS! Handy book "How 
to Build an IBM Compatible and Save a 
Bundle!" 224 pgs.; 67 illustrations. Learn 
to build a powerful system using compo­
nents available from stores, mail order 
vendors and swapmeets . ($23.95 
shipped .) Prompt delivery. Jacomm 
Books, Dept-PK,' Box 142, Wharton, NJ 
07885-0142. 

UNUX Operating System On CD-ROM 
A UNIX System with extra features for a lot less!!! 

Slackware Professional Linux v2.1 $57.95 
3 CDR OM Set * 570 page Manual * Ready to run from CD ROM * X Window 

CIC++ compiler* Emacs* Internet Tools * Complete Source Code 

SWiM Motif v2.0 NEW RELEASE $179.95 
A 100% OSF/Motif compatible ~raphical user interface 

X Window Manager for PC s running Linux. 

The Linux Bible 2nd Edition $34.95 
II 00 pages of Linux documentation * Includes Installation and Getting Started guides. 

A Wide Variety of Products Available from Yggdrasil, Walnut Creek, 
lnfoMagic, O'Reilly & Associates, and others ... 

Just Computers! (800) 800-1648 Int'l (707) 769-1648 FAX (707) 765-2447 
E-mail: sales@justcomp.com 

P.O. Box 751414 Petaluma, CA 94975-1414 C.O.D. & Visa/MasterCard Gladly Accepted 
For further info about products. send e-mail to: info@justcomp.com (include word "help" in message) 

Please inquire about shipping and handling charges 

Write In 35 on Reader Service Card. 

212·219·8999 
GAMES PARTNERS, INC. 

Write In 36 on Reader Service Card. 

Dealer welcome. 

I VISA ~~-~ COD welcome. 
Enhancement is our business. All features compatible with SNES and SNES 
games. SNES is a trademarlc: of N1ntendo of Amenca, Inc. 
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was in the mood to build a new robot 
frame. Max, discussed in several previ­
ous columns, makes a great platform for 
large experiments, but Max is, well, 
large. 

I needed a smaller, lighter frame to serve as a 
base for some sensor experiments I had in mind. 
Much of this need was driven, as always, by devel­
opments within the Seattle Robotics Society (SRS). 

The SRS members have shown renewed inter­
est in line-following robots, and we held a dub-wide 
competition recently. My venerable CBE-1, built 
nearly three years ago, did manage to win the con­
test. But the gleam in the eyes of the other . contes­
tants made it clear that CBE-1's days as champion 
were numbered. 

CBE-1 

I'll briefly describe CBE-1, so you ·get an idea of 
how I put it together. This is mostly historical infor­
mation, as I don't intend to build a CBE-2. 
Incidentally, CBE stands for Crude But Effective, a 
comment made about my machine's design shortly 
before it went on to win the first of many line-follow­
ing contests. 

I built CBE-1 around a skeleton made of three • 
pieces of bookshelf frame. You've probably seen 
this frame material in the larger hardware stores. It 
usually comes in three- or four-foot long sections, 
and has pre~drilled holes spaced at about 3/4" 
intervals along its length. The material is made of 
U-shaped aluminum or soft steel stock about 1 /2" 

ROB 
behind the front caster. 

But CBE-1 was one of a kind. I can't get any 
more of the motors, I don't want to build another 
complex 68hc11 computer, and I can't find the 
Forth compiler or source I used to create CBE-1's 
code. 

Dancer 

So I decided to completely start over. The new 
machine, called Dancer, uses several construction 
methods I've tried out in recent designs. 

Dancer's design features an open frame made 
of stout brass rod and double-sided copper-clad 
printed circuit board (PCB) stock. These materials 
are cheap, easy to find, and can be machined with 
simple tools such as drills, files, and wire cutters. 

My earlier robots all had a large horizontal plat­
form, which supported the electronics and batter­
ies. Dancer's frame has only one small vertical ele­
ment, set at the back and holding the batteries and 
modified R/C servo motors. Refer to the accompa­
nying top and side views of Dancer's wire-frame 
design. 

Begin by bending two lengths of 3/32" brass 
rod to the indicated shape. You can find this rod at 

rod around the upper horizontal element, approxi­
mately as shown. Crimp this wrap down securely, 
then coat the junction with solder flux paste, heat 
with a solder gun (100 watts or more), and flow 
rosin-core solder into the junction. 

You can find the paste and the solder gun at 
most hardware stores. Most soldering irons suitable 
for electronics work don't generate enough heat for 
this type of soldering, and do a lousy job. 

After the junction has cooled, wrap the other 
end of the thinner rod around the lower horizontal 

• element. The two horizontal elements should be 
spaced about 2-1 /2" apart by the vertical element. 
Crimp the wrap, coat it with paste, then solder the 
junction. Trim the excess thin brass rod from both 
ends. 

Repeat the above steps to add a vertical ele­
ment to the other frame section. 

The frame sections are designed to hold a cir­
cuit board built on a Radio Shack experimenter 
board (276-158A). lr'you choose to build your 
frame for the same size board, you need to space 
the two frame sections properly. Refer to the 
accompanying details of additional hardware. 

The brass screws for holding the circuit board 
must be soldered onto the frame elements such 

wide. r---------------------------------------------------------------------------------, that the screws form a rectan­
gle 2.5" wide by 3-11/32" long. 
The simplest way to align 
these screws properly is to use 
a blank experimenter board as 
a guide. 

I started by cutting one 
piece, about 12" long, to serve 
as the central brace for the 
robot. I then bolted two other 
pieces, each about 10" long, to 
this brace. I mounted the two 
shorter pieces to the main 
brace at their centers, cross-
wise to the main brace, so the 
unit formed a plus-sign with 
two horizontal lines instead of 
just one. 

I then bolted two Maxon 
gearhead motors, one at either 
end of the two-piece central 
brace. The motors fit between 
the two braces, held in place 
with circular clamps. 

Above the motors, I added 
two four-cell D-size battery 
holders. I also added two furni­
ture knob casters, one in front 
and one in the rear, from the 
single main brace. 

I used a plastic flower pot 
as the cover, held in place with 
spacers and hardware to the 
main brace. Additional hard-

Rear servo 
mounting plate 

ware held the electronics to the 1...---------------­
top of the flower pot. 

The electronics consist of a motor controller 
board_ and a 68hc 11 computer board. The motor 
controller uses two DPDT relays and two power 
MOSFETs to provide direction and pulse-width 
modulation (PWM) speed control of the motors. 
The computer board contains 32K of EPROM and 
32K of battery-backed static RAM. 

Finally, I mounted a line detector pod, consist­
ing of three cadmium-sulfide (CdS) photocells and 
three LEDs, to the front underside of the robot, just 
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3/32" double-sided 
copper-clad 
(2 places) 

~ 
1/16" brass rod 

(2 places) 

mounting 
plate 

3/32" brass rod 
/ (i places) 

Place the two frame pieces 
side by side, locate a point 
near the rear edge of the 
frame, and mark that location 
on both frame pieces. Using 
the blank board as a guide, 
make a second mark near the 
front bend of each frame for 
the second set of mounting 
hardware. The first and second 
marks on each frame element 
should now be 3-11 /32" apart. 

Now you need to attach 1" 
long brass 4-40 scr~ws, avail­
able at most hardware stores, 
to each of the frame elements 
at the marked locations. Start 
by stripping the insulation 
from a piece of solid copper 
wire about 2" long. 

Wrap the wire around both 
the screw and the frame ele-

Top and side views of Dancer's wire-frame design ment, so the screw is held 
---------------------------------------------------------------- snugly against the inside edge 

most large hobby stores; price is about 89 cents for of the frame at one of the marks. Carefully check 
a three-foot length. that the screw is vertically aligned, relative to the 

Trim the rod to length using heavy steel-jawed rest of the frame element. 
nippers or stout wire cutters. The brass is soft, but it Coat the junction between the screw and the 
will probably damage fine diagonal cutters normal- frame element with flux paste, then solder the 
ly used for cutting wire. screw to the frame. Repeat this operation to solder 

Next, cut two pieces of 1/16" brass rod, each a second brass screw at the other marked location 
3-1/4" long. I'll describe how to connect one of on this frame element. Then solder two screws to 
these pieces to one of the heavier frame sections; the other frame element. Make sure you solder all 
follow the same steps for the other piece. screws to the inside edge of the frame elements. 

Using heavy pliers, wrap one end of the thinner Now you should be able to mount the experi-



menter board to the four screws, using nylon spac­
ers and 4-40 nuts. Double check the screw loca­
tions to ensure they are vertical and that the ends 
of the frame match up. Leave this circuit board 
mounted to the frame elements for the remainder 
of the frame construction; this ensures that your 
frame will stay aligned. 

If a screw isn't positioned properly, reheat the 
junction and realign the screw. If necessary, you 
can also rebend parts of the frame elements, 
though the brass will fatigue easily and may break 
after repeated bending. 

Make the rear servo plate from a piece of dou­
ble-sided PCB stock; cut to a rectangle 3-1/4" by 2-
1/2". Position the plate as shown in the details, so 
the longer side lies horizontally between the frame 
elements. Mark the mounting locations, then solder 
one frame element to the plate. Solder the second 
frame element in place, then reheat the first junc­
tion, if necessary. 

Cut a second piece of double-sided PCB stock 
to a rectangle 2-1 /2" by 1 ". This will serve as a 
mounting plate for the front caster. Drill into this 
plate whatever holes you need for your selected 
caster. Since I usually use a plastic furniture knob 
as a caster, I just drilled a single hole in the center 
of the plate. 

I also drilled two holes, each 1/8" in diameter, 
in the rear edge of this plate. I positioned the holes 
properly so I could later attach one half of a Radio 

• • • ROBOTICS ... ROBOT~ -
sheet metal screws are available at any hobby 
store. 

Dancer's frame design makes a light, stylish 
robot. Since the large wheels help hide the batteries 
and motors, the robot appears to consist of a cir­
cuit board, wheels, and some brass rod. 

And the open frame design is amazingly strong 
and rugged. Best of all, you can modify the design 
at any time, with nothing more than some brass 
hardware, solder, and a soldering gun. 

I built Dancer's 68hc11 computer board by 
wiring a CGN 1001 68hc11 module into a Radio 
Shack experimenter's board. I have reviewed a cou- ' 
pie of CGN boards in previous columns. If you 
haven't tried a CGN module before, I strongly rec­
ommE:md you give the company a call and ask 
about their products. I have been impressed with 
the quality and design of all their products that I 
have tried so far. 

I also added a handful of male MT A connectors 
to the experimenter's board, to support various 
robotic sub-systems. A pair of three-pin connectors 
let me plug in the Futaba J-connectors from the 
servo motors. 

I used a two-pin connector for the wiring from 
the AA-battery holder. I used a four-pin connector 
for the serial data hookup to my PC, needed when I 
download any programs into the 68hc 11. 

I also added three four-pin connectors to ana­
log ports ANO, AN 1, and AN2 on the 68hc 11. 

We generally apply some strips of wide mask­
ing tape on the edges of the paper, to keep it flat 
on the floor during the event. 

All that remains is drawing the line to follow. 
We use a set of guidelines drawn up for a previous 
event that helps insure all robots will face a high­
quality layout. 

The line will be at least 1/4" wide along its 
entire length. The line will contain no intersections 
or branches. The line may contain 90-degree turns, 
either as a rounded arc or as a sharp angle. Turns 
made of an arc will use a radius no smaller than 6". 

Wherever any segment of the line passes near 
to another segment, the two segments must be 
separated by at least 6" of white space. 

The starting point of the line must consist of a 
straight line segment no less than 12" long. The 
starting line will be marked by a faint pencil line, 
drawn perpendicular to the contest line, 6" from the 
end of the contest line. The contestant's robot must 
be placed so no part of its body lies past the start­
ing line before the contest begins. 

The contest run is started when the time-keeper 
signals. Note that some robots might have a built-in 
delay after power-up before they actually begin 
moving. In such cases, the time-keeper will start the 
clock when the robot begins moving. 

The contest run ends any of several ways. A 
robot that leaves the maze paper will be flagged as 
did-not-finish (DNF) and given a time for that run of 

Shack experimenter board 
(276-148). This board's small 
size makes it an ideal develop­
ment platform for sensor pods 
and other experiments. 

r---------~-------------------------------------------------------------------, 
the maximum allowable time, usu­
ally 10 minutes. A robot that 
leaves the line, then rejoins the line 
at a point significantly farther 
along the line than where it left, 
will also be declared DNF. After you have drilled the 

needed holes, position the cast­
er plate as shown and solder it 
to the underside of the frame. 
Finally, attach your caster. 

This completes the con­
struction of Dancer's frame. 
Now all you have to do is add 
the motors, batteries, and elec­
tronics. 

Dancer is built to use modi­
fied Futaba S148 R/C servos. 
You can buy these servos at 

I 
I 
I 
I 
I 
I 
I 

4-cell AA 
battery holder, 
mounted with 

foam tape 

""' 

circuit board 

Sl48 servo, 
mounted with 

foam tape 
(2 places) 

4-40 brass screw 
soldered to frame, 

with nut and nylon spacer 
(4 places) A robot that is touched during 

the run by the builder or anyone 
else, in an effort to correct or 
improve the robot's performance, 
will be declared DNF. 

A robot that travels the length of 
the maze line will be timed at the 
instant the front point of its body 
reaches the end point. The time-
keeper will announce the running 
time, ideally to a tenth of a second. 

Note that sometimes a robot will 
most hobby stores. You can 
also order them from Tower 
Hobbies, usually at prices well 
below most stores. Tower sells 

Details of additional hardware mounted to Dancer's frame 
(front caster and rear wheels not shown) 

get turned around and head back 
to the starting point. This is not 
cause for disqualification or penal-
ty, other than the extra running 

these servos for about $15.00 L----------------
each. 

I gave full instructions for modifying the S 148 
servos in my July '93 column; refer to that issue for 
details. 

After modifyihg the motors, mount them to the 
inside face of the servo plate, using double-sided 
foam tape. You can find this tape at most hobby 
stores and large hardware stores. It holds the 
motors firmly in place, yet you can (with effort!) 
remove the motors to replace or realign them, if 
necessary. 

Be sure to clean the plate's surface with alco­
hol, then dry it thoroughly, before putting the tape 
in place. 

The outside face of the servo plate holds a four­
cell AA-size battery holder (270-391 ). Mount this 
battery holder in place, also using double-sided 
foam tape. Be sure to clean the surface of the servo 
plate before sticking the tape in place. 

I made wheels for Dancer by fastening a five­
point Futaba control horn to each of two 3-3/4" 
Dave Brown Lite-Fiite wheels. You can get the 
wheels at any large hobby store, or through the 
mail from Tower Hobbies. The control horns are 
supplied with the Futaba servo motors, and the tiny 

------------------------------------------------------------ time such a move creates. Often, 
These let me quickly add custom analog sources to such a robot will travel to the starting point, turn 
Dancer for experimentation. around, and restart the contest run. Its time contin-

Finally, I added a special five-pin connector, ues to run, and is not restarted simply because the 
wired to +5 VDC, ground, and analog ports AN4, robot crossed the starting line a second time. 
AN5, and AN6. This connector supports a simple This type of line event requires very little 
three-element robotic eye I am currently develop- sophistication, so far as robot design is concerned. 
ing. In fact, the only difficult part of the line event 

I also added the obligatory power switch, reset described above is the right-angle turn. 
switch, power-on LED and dropping resistor, and a A robot can successfully make its way from 
large electrolytic filter capacitor. And I still have one end of this line layout to the other, using noth-
enough room on the board to add a considerable ing more than two light/dark sensors. Mind you, it 
amount of circuitry. won't necessarily be fast or efficient, but it will get 

Line-following 

The SRS members have renewed their interest 
in line-following for several reasons. First, it is a 
cheap event to hold. You just need a roll of white 
paper, such as butcher paper, about 3' or 4' wide. 
You also need a black marking pen that can draw a 
1/4" wide line. 

Just roll out a suitable length of paper onto a 
hard, flat surface such as a tile floor. Most of our 
events use a strip of paper 1 0' to 12' long, though 
you can certainly run longer if you like. 

through. 
A robot using this type of sensor pod often 

employs a bang-bang type of line-following algo­
rithm. This means that the robot goes forward until 
one of the sensors, spaced about three line-widths 
apart at the front end of the robot, runs over the 
line. 

The robot then immediately turns in that direc­
tion, until the same sensor sees, then doesn't see 
the line. This means the line is again between the 
two sensors, and the robot switches to moving for­
ward. 

I call this a bang-bang algorithm because the 
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I often mention previous 
articles when describing some 
of my projects. The following 

INI>E:X 68hc 11 MCU module; using a 
68hc11 MCU in expanded 
mode; the 68hc 11 reset prob­

between nodes so it can weed out loops and deter­
mine the shortest distance to the finish line. 

Line-following contests make super club 
events. You can build a line-following robot easily 
and, at least for the first type of line layout, the soft­
ware is very simple. These events are fun to watch, 
and even more fun when you have a machine run­
ning in them. 

' 

index lists major items of interest in previous 
columns, 

October 1992 First column; philoso'phy; 
sources for parts and tools; introduction ·to 8051 
MCU; Suncoast Technologies 8051 single-board 
computer; introduction to BAS051 8051 BASlC 
compiler. 

November 1992 Adding A/D and RAM to the 
8051 single-board computer; A/D connector wiring; 
two-channel DC motor driver; +5 VDC power supply 
using 7805 regulator; selecting motors for a line-fol­
lowing robot 

December 1992 Tooter, an 8051-based line­
following robot; frame construction; wheel selec­
tion; controlling electrical noise from motors; 
change to motor controller board; builcling the sen­
sor pod; light shielding. 

January 1993 An 8051-based Robo-Pet; 
bumper switches; pulse-width modulation. 

February 1993 Starting an 8051-based Sumo 
robot; rules; designing a belt drive system; ideas for 
a frame; problems burning an EPROM for the 8051 
board; Robix Robotics Construction Set. 

March 1993 More Sumo robot; starting the 
base; 567 used as IR object detector. 

April 1993 More Sumo robot; LED dropping 
resistors; mounting the drive wheels; front casters; 
review of 1992 All..Japan Sumo Tournament. 

May t 993 Windup of Sumo series; Radio 
Shack IR detector module; 567 tone decoder; 556 
tone generator; LM317 voltage regulator. 

June 1993 Review of Moblle Robots book; 
parts list for basic 68hc 11 robot computer; introduc­
tion to 68hc 11 MCO; source for PCBUG 11 manual. 

J•dy 1993 Schematic for basic 68hc11 robot 
computer; pinout of 68hc11 PLCC socket; 
schematic for RS-232 converter; moclifying hobby 
R/C servo motors; using PCBUG 11. 

August 1993 Huey, a 68hc11-based Robo­
Pet; frame construction; mountjng hobby R/C 
motors; mounting R/C control horns on the wheels; 
using the Radio Shack IR detector module; sources 
for the software. 

September 1993 Review of the CGN 1001 
68hc11 MCU module; the Rapid Deployment Maze 
(ROM); construction of switch boxes; building the 
power unit; ROM rules; making a 68hc11-based 
ROM robot; building the ping-pong ball grabber; 
sources for the software. 

October 1993 Muscle Wires; report on 
Robothon Northwest; . description of several robots 
at the contest; subsumption architecture. 

November 1993 Review of the CGN 1101 

robot is continually hitting the line with first one 
sensor, then the other, as if it were banging off a 
wall. 

This algorithm, while useable, suffers from a 
serious flaw. The robot's computer never knows for 
sure when the robot is actually on-course; it only 
knows for sure when the robot has strayed off­
course. 

This weakness can lead to tacking, where the 
robot moves down a straight section of line by alter­
nately hitting the line with first the right, then the 
left sensor. This tacking motion can cost valuable 
time in a contest run. In fact, each line layout 
should have at least one very long straight stretch 
in it, to put such designs to a test. 

CBE-1 used left and right sensors, as well as an 
on-course line sensor. This latter sensor detected 
when the line was directly below the robot. In such 
cases, CBE-1 went full-speed ahead, knowing that it 
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lem; introduction to Forth. 
December 1993 Introduction to tiny4th; tok­

enizing compilers; using tiny4th; renewable alkaline 
batteries; sidebar on lithium batteries. 

January 1994 Using IR LEOs; the IR Robo­
Tool; review of Marvin Green's BOTBoard. 

February 1994 Controlling small DC gear­
head motors; the TSC4427 MOSFET H-bridge IC; 
BOTBoard mods; first look at the Pacific Science 
Center robot project. 

March 1994 1994 MIT Lego Robot Design 
contest (6.270). 

April 1994 Detailed look at all facets of the 
Pacific Science Center robots. 

May 1994 Gel-cell batteries; a simple gel-cell 
charger; getting more voltage from a Radio Shack 
supply; playing with the Hallmark talking cards; 
using SMD LEOs for show-bots. 

June 1994 Discussion of the 68hc 11 SPI sub­
system; using the 74hc595 IC with the SPI; con· 
nectlng a liquid-crystal display (LCD) to the SPI; 
version 2.1 of tiny4th; mods to Pacific Science 
Center circuits from April 1994 column. 

July 1994 Expanding your 68hc11 system; 
designing chip-select and write-enable circuits; 
adding an 82c55 1/0 chip; making static RAM non­
volatile; turning on the external busses from 
PCBUGll; the Philips DS-750 design kit. 

August 1994 Review of Network Cybernetics 
AI CD-ROM; review of Step Motor Design 
Handbook, by Leenhouts; tiny4th and the SCI. 

September 1994 4th GEAR, the SRS' robot 
campout; designing elements of a large robot 
motor base; Panasonic's Sunceram II solar cells; 
Marvin Green's small robot kit; the ant as robot; 
builcling a large robot base. 

October 1994 More details on Max, the large 
robot; adding a second platform to Max; PWM in 
assembly language and tiny4th; a review of 
TopDraw, a Windows-based drawing package. 

November 1994 Decoding the pulse train of 
a surplus TV remote control; the B-BOT robot 
frame kit; foam tape; the Mobile Robots Rug 
Warrior kit. 

December 1994 Tlmeline's surplus 9600-
baud spread-spectrum RF modem; putting a 
modem into two different chassis; adding an RS­
.232 level shifter; adding a wall-wart power supply; 
determining antenna length. 

January 1995 Adding a third platform to 
Max; adding a miniature video camera; modifying 
the Gemini Rabbit video system; using the Maxim 
MAX642 switching power supply IC; getting sample 
parts and free journals. 

wouldn't have to slow down and turn immediately. 
Often, CBE-1 would be out-maneuvered by 

other robots in the turns and arcs, only to gain 
back all the lost time in the straight sections. 

The next step up in line-following complexity 
uses a line layout that contains branches and inter­
sections. Such a layout would usually have the fin­
ish line at the end of a branching line. This 
means a robot would have to use some type of 
a "wall-following" algorithm to explore the 
maze. Robots that could explore the maze, 
then determine the solution and run it properly 
would have a big advantage. 

Super-Tool 

I am writing this on the day after Christmas. My 
wife, Linda, never knows what robotics-related gifts 
to give me, even though I try to provide specific 
details on my gift list. I guess the technology is just 
too daunting. 

This year, however, she came up with the per­
fect gift. She gave me a Leatherman Super-Tool. 

The Super-Tool is sort of the ultimate Swiss 
Army knife. I have the larger version, which mea­
sures 4-1/4" inches long and a little over 1" wide. It 
consists of two halves, hinged at one end, that 
open up into a pair of needle-nosed pliers. The pli­
ers contain a wire-cutting edge and a larger, open 
section for gripping large nuts and bolts. 

The handles of the pliers contain fold-out tools 
of all types. One handle sports a file, a razor-sharp 
knife, large and medium flat-blade screwdrivers, 
and an awl/punch. The other handle contains a ser­
rated knife, a can and bottle opener, a PhillipsT"' 
screwdriver, a wood saw, and a small flat-blade 
screwdriver. 

Other parts of the Super-Tool serve as a 9" 
ruler and an electrical connection crimper. The 
whole thing folds up into a small tool that fits into a 
leather sheath attached to my belt. 

I'll be honest with you. When I first opened this 
gift, I was somewhat disappointed. After all, I am a 
software-type, and I usually view tools as simply 
another means of removing blood from my body. 

But our CD player had gone belly-up a few 
weeks ago, and I had bought a new unit for 
Christmas, which meant the old one was now a 
source of robo-parts. Just for grins, I set the old 
player on the dining room table, opened up the 
Super-Tool, and started in. 

What a blast! I had the defunct player torn 
down in a matter of minutes. And I had all the 
screwdrivers, pliers, and knives I needed, right there 
in the Super-Tool. 

This experience made me think back on all the 
times I had been at a competition or an SRS meet­
ing, when some robot-related gizmo broke down. 
My tools were at home, and no one had the screw­
driver or pliers I needed. Boy, I sure could have 
used something like the Super-Tool then. 

Bottom line: Take a trip to your nearest cutlery 
store and check out a Super-Tool. Linda says these 
come in at least two different sizes, and they are 
highly prized by electricians and engineers who do 
field work. I haven't had the guts yet to ask how 
much it cost. 

Every part of this tool is made of very high-grade, 
corrosion-resistant steel. The Leatherman company 
guarantees the Super-Tool for 25 years, and I have no 
doubt this device will easily last that long. NV 

"Tower Hobbles 
P.O. Box. 9078, Champaign, IL 618~9078 

(800) 637-4989 
Leatherman Tool Group. Inc. 

12106 N.E. Ainsworth Circle 
P.O. Box 20595, Portland, OR 97220..0595 

(503) 253-7826 
CGN 

The most complex maze includes branch­
es that loop back onto themselves or onto the 
main line. Solving this kind of maze requires 
both mapping and measuring. A robot must 
not only determine where each intersection 
occurs, it must also know the distance 

1000 Cbula VIsta Terrace, Sunnyvale, CA 94086 
(408) 720.1814 



LOWEST SCOPE PRICES 
GUARANTEED!!! 

KENWOOD 

__ :: ~-=-· _-:. 
--~-- .::.-- _-:-- -- . -. . . 
----

Model2120 
REG. $549.00 
SALE $CALL Model CS-4025 

REG. $559.00 
SALE $389.95 

NEW 84 PAGE CATALOG!!! 
Products International 
8931 Brookville Rd. Silver Spring. MD 20910 
800-638-2020 * 301-587-7824 * FAX 800-545-0058 

Call Today For Your FREE Copy 
Of The 1994 Print Test 

Equipment Catalog! 

I#SO COMPUTER HARDWARE cont. 

SINGLE BOARD COMPUTER Basic 
Stamp (TM Parallax) Sized PC board. Use 
any 18 pin PIC CHIP. Board has 99 holes 
for prototypes plus holes for the PIC 
CHIP, EEPROM, 5V regulator, crystal, 
caps, resistors, and battery clips. Add a 
Basic Stamp chip from Parallax and 
create a Basic Stamp clone! Bare board, 
$12 + $3 shipping. Prototype kit (re­
quires PIC or Stamp chip), $18 + $4 
shipping. Another Bach Board! Gary 
Bach, PO Box 751454, Dayton, OH 45475. 

MACINTOSH/APPLE Repairs, Parts and 
Peripherals. Low prices on Macintosh, 
Apple II and peripheral repairs. Re:pairs of 
whole units or repair or exchange of 
parts. Sales of new third party peripher­
als. Used equipment available. Mac 
Shack 716-377-9230, FAX 716-377-9573. 

PROTOQUICK Z8 AND 8051 Complete 
single board computer systems with 
large prototype area, serial port, operat­
ing system in EPROM, cross assembler, 
documentation and application notes, 
$99 ea. Call for technical flyer. Software 
Science, 3750 Roundbottom Rd. , Cincin­
nati , OH 45244. 513-561-2060. 

CANNON APPLEWRITER INK JET RE· 
FILL KIT. Complete kit with instructions 
and enough ink for 10 refills , $29.95. 
LOALCO, PO Box 7117, Delray Beach, FL 
33484. 407-241-9990. 

ZENITH COMPUTER parts, hard drives, 
disk drives, laptops, boards, keyboards, 
new and used computers. Please call Les 
or Mike at: Surplus Trading Corp., Benton 
Harbor, Ml 616-849-1800. 

HP COLOR CARTRIDGES. Refill kit for 
HP DeskJet 500C Color Cartridges, supe­
rior fade resistant ink requires easily 
modified cartridge. All instructions in­
cluded and sufficient ink for 10 complete 
refills , applicator included, kit $44.95. 
LOALCO, PO Box 7117, Delray Beach, FL 
33484. 407-?41-9990. 

PLOTTER HOUSTON INSTRUMENTS 
model DMP29 8 pen 11 " x17" $150. AI 
Hooper, 207 Self St., Warner Robins, GA 
31088. 912-923-5235. 

ZENITH COMPUTERS. We have Zen ith 
laptops and desktop computers in used 
working condition. Also, we have replace­
ment boards, drives, power supplies, bat­
teries, etc. for Zenith computers. Please 
call for quotes. Surplus Trading Corp. , 
Benton Harbor, MI. 616-849-1800. 

WANTED: DEAD or alive, IBM color moni­
tors, keyboards, printers, circuit boards, 
etc. Computer Classics, At. 1, Box 11 7, 
Cabool, MO 65689. 417-469-4571 . 

DEALERS, TECHNICIANS: Do you throw 
away bad power computer switch ing 
power supplies? I can show you how to 
fix 9 out of 10 in less than a half for under 
$10. I'm selling a schematic, extensive 
theory of operation , and a comp lete 
troubleshooting guide. The price? $40, 
the cost of one supply. It will pay for itself 
with the first repair. · Jim, 602-623-8994. 
PO Box 5123, Tucson, AZ 85703. 

1-800-458-6778 FLOPPY DRIVE REPAIRS 
$1·$15. Consistently reliable since 1983. 2 
day avg. turnaround, 6 mo. warranty. ISR, 
2217 Downing, Ln., Leander, TX 78641. 

Write In 32 on Reeder Service Card. 

~Hitachi 

Model V-212 
REG. $560.00 
SALE $409.95 

WE HAKE ORDERING SH1PLE! 

-~==rll "";'" ~~ VISA 
• - , ____ !1 l'lt " 

LISTEN TO NATURE 
NOT YOUR GENERATOR 

CLEAN QUIET DEPENDABLE 

TOTALRVINDEPENDENCE 
KITS STARTING AT *269°0 

SOLO 
POWER 

SOLAR ELECTRIC SYSTEMS 
A DIVISION OF ZOMEWORKS CORPORATION 

THREE LOCATIONS TO SERVE YOU 

1011 A Sawmill Rd NW 
Albuquerque, NM 87104 

1-800-279-SOLO 

1810 Second St 
Santa Fe, NM 87501 
1-800-279-7697 

6801 Commerce A-3 
El Paso, TX 79915 
1-800-489-9191 

Write In 33 on Reeder Service Card. 25 



SteaHh 1000 $50 
SteaHh P-80 $65 
1VT-3G $42 
Mini TVT -3G $42 
1NT $59 
M-OO $60 
PIO+ $65 
Refurbished SB-3 $15 

SSA-TV86 $159 
ST-1600 $239 

~--------,...-------~~ DPV-7XXX $219 

• 
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BA-6310 $319 
BA-6150 $299 
400-3 DIC $69 
450-3 DIC $79 
BOSS I $200 
(Replaces all SCIENTIFIC ATLANTA and PIONEER equipment) 

BOSS II $210 
(Replaces all TOCOM equipment, including wireless) 

MERLIN I $220 
(Replaces all JERROLD baseband equipment) 
MERLIN II $245 
(Replaces all ZENITH PZ/PM equipment) 

All prices are for 10 pieces, subject 
to change without notice. Some 
quantities may be limited. 30-Day 
Money Back Guarantee. One year 
parts and labor warranty. 



Timeless Produ.cts $59 1 

TPI-550 PC 
Parental Lockout 
STD/H RC Switch able 
Channel 3 Output 

' l 

A i le with Built-in Stealth $125 

The Novavision offers video pass-through technology and a host 
of advanced features including parental control , favorite channel 
memory, last channel recall , volume control , sleep timer, and 
channeiiD, all controlled by a simple, user-friendly, menu-driven, 
on-screen display system. While others talk about the future, we 

TZ-PC 1453-G2 
Parental Lockout 
Channel 3 Output 
STD/H RC Switchable 
Sleep Timer 

deliver it. .. now! Only with Novavision! ~~-f.i~ifllli!tl! 

0 
Pioneer compatible. 
Replaces all models 5000-6310. 

Jerrold/GI compatible. 
Replaces all models except baseband. 

MB 
Scientific Atlanta compatible. 
Replaces all models except baseband. 

Parental Lockout 
STD/HRC Switchable 
Channel3/4 Switchable Output 

ith Volume Control $89 
Wi h Any Built-in e crambler $C LL 
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l#50 COMPUTER HARDWARE cont. 

FOR SALE: IBM XT cases $10. DOS 3.30 
kit $5. Assorted IBM Network programs 
$3. Call or write Stephen Bonczek, 23 
Alexander Ave., Farmingdale, NY 11735. 
516·293-5082. 

HP PLOTTERS. 7475A from $295 tested 
with 30 day warranty. COMPUTER KEY· 
WAYS, 513-847-2300. 

HOT BOOK! "How to Troubleshoot & 
Repair Personal Computers." (544 pgs., 
450 illustrations) IBM, Commodore, Ami· 
ga, Apple, etc. CPUs, supplies, monitors, 
drives & more! Prompt delivery, $25.95. 
Jacomm-M, Box 142, Wharton, NJ 07885· 
0142. 

WANTED: HARDWARE/software/devel· 
opment kits, etc. for Tl's TMS9900 proc­
essor. Dean Chandler, 817-778-7892, any­
time. 

VGA MONITOR, $125; EGA monitor, $75; 
286 computer with monitor, $150; Epson 
printer, $50; CGA monitor, $50; HP Vee· 
tora 286 computer, $100; HP 7440 plotter, 
$100; HP 7470 plotter, $50; HP 9190A 
scanner, $150; XT computer, $45; Macin· 
tosh compatible monitor, $125; HP 85,86 
computer, $100; HP Quiet Jet printer, $90; 
HP Think Jet printer, $95; HP Laser 
printer 2686A, $125; Macintosh Plus, 
$175; HP 2277A Desk Jet Plus, $175. 
Much more. Future Systems Tech, PO 
Box 5661, Buena Park, CA 90622-5661. 
714-827.7345. 

MONITOR ADAPTERS. Convert O.E.M. 
(incl. PGA) 31.5KHz & above monitors 
with BNC connectors to PC use. Model 
VA10 VGA to RGB+ Sync $45. Model 
VA 11 VGA to RG/Sync-B $55. VA 12 VGA 
to PGA (DB9) $45. Rich, Pikul & Assoc., 
101 Glenfield Dr., Festus, MO 63028. 
314·937 -0335. 

"HOW TO start your own computer 
monitor servicing business in 1995" prov· 
en results. Brochure, long SASE. In· 
eludes safety probe & Lifetester. In· 
eludes steps to success. Get paid some­
thing for each job, repaired or not. Tips of 
the trade revealed. $77 mo. we ship UPS 
in 3 days. Courses are custom made & 
not refundable. Jack Emery, 25453 Wise· 
man, Roseville, Ml 48066. 

' 

ALFA ELECTRONICS 11/(i/l{!l 1/./IT T/:ST F{!UP.\11:' \T 

W .ST /'/(/( '/:· 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81.4 dBm with 40-12000 
20 reference impedances 

True RMS 
Frequency counter. 0.01Hz-10MHz 
Capacitance: 1 pF-50,000111' 
Measure AC volt to 20kHz 
5000 counts, 0.1 'Mo accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 1310 
$229.95 

Most Advanced LCR 
Dual display:UQ or C/D 
Inductance: 0.1j1H-1000H 
Capacitance:0.1 pF-10,000111' 
lmpedaAce:1 mCl-1 OMCl 
0. 7'Mo basic accuracy 
Dissipation factor & a factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitics 
statistics, tolerance, 
Best for design, incoming 
testing & production 
SMD and chip component 
test probe $25.00 

DC Power Supply 

Inductance: 1j1H-40H 
Capacitance: 1 pF-40111' 
Frequency: 1Hz • 4M~ 
Temperature: -40-302 F 
TTL Logic Test 20M Hz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 
Ruggerdized case. 
Rubber Holster $8.00 
Temperature probe $7.00 

LCR Meter 814 
$189.95 

Inductance: 0.1 j1H-200H 
Capacitance: 0.1 pF-20,000pF 
Resistance: 1 mCl-20MO 
1 'Mo basic accuracy 
Dissipation factor indicates leakage 
in capacitor and a factor in inductor 
Zero adjustment to reduce parasi­
tics from test fixture 
Bestfor high frequency RF 
and surface mount components. 
SMO and chip component test probe 
$25.00, Deluxe canying 
case$5.00 

20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 
Dual Trace, Component test, 6'' CRT, X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1 ,x1 0 switch. Best price with delay sweep. 
PS-200 20 MHz DUAL TRACE $339.95 
PS-400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $569.95 
PS-605 60 MHz DELAY SWEEP $789.95 

SCope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22 

PS-303 $159.00 
0-30 VDC , 0-JA output 
Cons1anii/Oitage & cons1anl anent mode 
0.02% + 2mV 1ne ~tion 
0.02% + 31nV load r~tion 
1 mVrms noise •nd 11pple 
Short dretit and over1oad proteetad , + t( 
PS-8200wi1h<ls;talvcftmeter $179.00 
Also available: 3(JIII5A, 6Wf3A, 6Wf5A 

16VI10A. 3(JII/10A 

AUDIO GENERATOR 

DMM 21 
$74.95 

Inductance: 1j1H-40H 
Capacitance: 1 pF-20011f' 
Frequency: 1Hz-1MHz 
Volt, amp, ohm, diode, 
continuity 
3999 count display 
TTL . HFE 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C-10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 7511 $129 
Holster C-70 $16 
Fluke 7711 $149 
Fluke 7911 $169 
Fluke 29 II $169 

Fluke 83 $225 
Fluke 85 $259 
Fluke 87 $287 

Fluke 97 
Scope Meter$1785 

20 MHz Digital Storage 
Oscilloscope DS-203 $729.95 
SWitchable between digital and analog modes 
2 K word per channel storage 
Sampling rate: 10 M sample /sec 
8 bit vertical resolution (25 Lerelldiv) 
Expanded Timebase 1 Oms/div • 0.5 s/div 
Refresh, Roll, Save all, Save CH2, Pre-Trig 
Plotter Control 
250MHz x1, x1 0 $29, 250M Hz x1 00 $39 

DC Power Supply Triple Output 
PS-8202 $499.95 
Two G-30 VDC , G-3A ou1puts 
One nxed 5VDC, 3A output 
Cape.ble of Independent or 1racking operation 
Cons1anii/Oitage and constant et.n'ent mode 
FOil' <lgltal meters for I/Oit and et.n'ent <I splay 
Excelent reg.Mtion and low ripple 
Short ciretit and over1oed protected 
Also available: 3(JIIf5A triple output $549.95 
Dual1raddng 3(JIIf3A, 3(111/SA. 6Wf3A. 60Vf5A 

FUNCTION GENERATOR RF SIGNAL 
GENERATOR AG-2601A $119.00 FG-2100A $169.95 
SG-41608 $119.00 
100 kHz-150MHz sinewave in 6 
ranges 
RF Output 100mVrms to 35 MHz 
lntemal1 kHz, External 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN./COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG-41609 
Frequency counter 1Hz • 150 MHz 
for internal and external source 
Sensitivity<50mV 

10Hz ·1MHz in 5 ranges 
Output 0-8Vrms sinewave 

0-10Vp-p squarewave 
Synchronization: ;t3'Mo of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz • 50kHz 
0.5 "' 50Hz • 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN./COUNTER 
AG-2603AD $229.95 
Generates audio signal same as 
AG-2601A 
Frequency counter 1 Hz-150MHz 
for internal and external sources 
Sensitivity<50mV 

0.2 Hz -2 MHZ in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1'Mo distortion, DC offset :t 10V 
VCF: 0-10V control frequency to 1000:1 

FUNCTION GEN/COUNTER 
FG-2102AD $229.95 
Generates signal same as FG-21 OOA 
Frequency counter 4 dis its 
Feature TTL and CMOS output 

SWEEP FUNCTION 
GEN./COUNTER $329.95 
0.5Hz to 5 MHz in 7 ranges 
SWeep: Linear 10:1/Log 10:1 20ms to 2s 
AM Modulation 
Gated Burst, Voltage Control Generator 
Generator Control Voltage & 6 digit counter 
1Hz-10MHz for internal & external sources 

ALFA ELECTRONICS (800) 526-2532/(609) 520-2002 15DAYMONEY BACKGUARANTEE 1 YEAR WARRANTY 

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER 
741 Alexander Rd. Princeton NJ 08540 . 

' ' V1sa, Master Card, Amencan Express. COD. Purchase Order Welcome 
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PLOTTERS: HP 7580B 8-pen drafting plot· 
ter (up to 24" x 48"), $1,475. ColorPro HP 
7440A (8-pen, 8-1/2" x 11"), $275. HP 
7475A (6-pen, up to 11" x 17"), $275. 
Excellent condition, with warranty. Pep· 
per Systems, 214·353·0257. 

WE BUY transistors, diodes, semicon· 
ductors, integrated circuits. Electronic 
Material Industries, 818·842-5953, FAX 
818-845·3613. Immediate offers. 

DATA ACQUISITION & Control Board 
with 8, 10, or 12 bit A/D Conversion. 
Via a simple 3-wire RS-232 interface to 
any computer you are able to control3 
stepper motors, 3x8 bit digital ports, 
10 analog channels, PWM, R/C meas­
urement; Uses simple English com­
mands controllable from any commu­
nication/terminal program. Prices (as· 
sembled): 8bit $89, 10bit $109, 12bit 
$119 plus $10 S&H ($10/less for kits). 
lTC Microcomponets Inc., Unit #206, 
814 West 15th, N. Vancouver BC, 
Canada V7P 1M6 Tel: 604-985-6461, 
Fax: 604-985-6417. 

J.E.T. ENTERPRISES. Buy, sell, scrap 
electronics, obsolete computers, main· 
frames, phqne systems, drives, circuit 
boards, memory, gold chips, etc. Expert ­
repair on all Wyse terminals, including 
Logic, Monitor and power supply boards. 
Ask for Jim. Pick-up service. 909-982· 
8441, FAX: 909-982·5833. 

BUILD YOUR OWN IBM COMPATIBLE 
COMPUTER from parts for as little as 
$399 with the help of an easy to view 63 
Minute Video Tape that shows you how. 
This easy to view award winning Tape 
will show you how to save money by 
assembling any compatible 286, 386, 486 
or Pentium Computer in a step by step 
easy to follow procedure. It also shows 
the common pitfalls that you might run 
into if you try to assemble a computer by 
yourself and gives you secrets on how to 
overcome problems that might occur 
during assembly. When complete, you 
will have gained the confidence and 
experience to maintain your very own 
computer for years to come and even 
service it if necessary. Don't let this 
opportunity pass you by, order your Vid· 
eo Tape today while supplies last for only 
$29 (reg. $59.95) plus $2.95 P&H. Send 
check to: EVP, PO Box 2201, Northlake, 
IL 60164-0201 or call: 708·344-5006 Now! 

EPROM EMULATOR. No unplugging or 
disconnecting during 11 second transfer 
thru parallel printer port. Includes cables, 
IBM disk. Supports Intel Hex, Motorola S 
and binary files. Multiple emulators sup­
port 16/32 bit/buss. 2764-27256 Emulator, 
$109. Upgradable anytime to 2764-27512 
for additional $24. 100 ns access. 4.5 x 
3.25 x 0.9" plastic case. $5 shipping. 
Texans add 8.25% tax. LOGICAL DE· 
SIGN TOOLS, 5403 Everhart, Box 55, 
Corpus Christi, TX 512-888-4535. 

MODEM CARD 2400 BPS, card only, $12. 
1/0 card, $6; Mono card, $6. Servo-Track. 
408-378-1374. 



5-100 SUPPORT for IMSAI, Altair, Com· 
pupro, Cromemco, more! "Dr." S-100 
from The Computer Journal, details in 
"Computer Hardware." Contact me for 
help and list of S-100 cards, docs! Herb 
Johnson, CN5256 #105, Princeton, NJ 
08543 609-771-1503, hjohn· 
son@ pluto.njcc.com. 

SONY MULTISCANS 0.26DP 15.7 thru 
36KHz $175. Monitors SVGA 800x600 
$145. Loop 286·12 PC's 1M, MFM EGA, 
1/0 keyboard $145. Western Digital 
WD1003V FD/HD cont. $25. Hercules 
Monographic $15. CGA color $10 refur· 
bished. Guaranteed. Rich, Pikul & Assoc., 
101 Glenfield Dr., Festus, MO 63028. 
314·937-0335. 

19" RACK Mount PC Chassis: standard 
eight slots, one hidden 3.5" and two front 
door accessible 5.25" drive bays, front 
panel filtered fan. Power supply not in· 
eluded (most popular PS/2 style). $229 
UPS Ground, COD, cashier's check. Com­
putronics Technology, 214·242·8087. 

ZENITH LAPTOP BAITERIES. For Zenith 
SupersPort Laptop Computers. New. 4 
Amp hour $25 each. Quantity discount 
available. STC-Surplus Trading Corpora· 
tion, Benton Harbor, MI. 616-849-1800, 
616-849-2995 FAX. We ship UPS/COD. 

ATARI SUPER Sketch graphics tablet 
with paint cart. $12 ppd. For our Atari and 
other systems flyer, send #10 SASE: 
More Than Games, 8207 Briarwood Lane, 
Austin, TX 78757-7642. 

Designers· 
PrograJDJDers 

Engineers 
Teehnieians 

and/or 

Hackers 
Are you an expert in any of these areas? 

• IR Control • PCB Design • C++ • Machine Code • Windows 
Development Code • Lasers • Spread Spectrum • ISO 9000 • 
FCC Certification Part B • Networks • X-10 • PIC16C55 • Fiber 
Optics • Plastic Molding • Tool & Die • CAD/CAM. 

We are a multi-million dollar electronics corporation looking for a few 
good independent subcontractors who can work at home to help us 
design new products on a fast track. 

If you have special skills in any of these areas, we would like to hear 
from you. Please send your complete resume, technical qualifications, 
and/or a list of your abilities and achievements to: 

CDRBYI-
Department111 
1501 East Pennsytvama Street 
Allentown, PA 18103 
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CABLE TV 
DESCRAMBLERS 
NOBODY 

BEATS OUR 
PRICE! 

SAVE MONEY-DON'T RENT 
COMPATIBLE SYSTEMS FOR: 

OAK • SCIENTIFIC ATLANTA • HAMLIN 
JERROLD • PIONEER • ZENITH 

QUANTITY DISCOUNTS! 24 HOUR SHIPPING 
CALL VIDEO CONNECTION, INC. 

1-800-677-0321 
Anyone tmplytng theft of servtce wtll be denied asststance. 

rJU > c OHIDA SAlt:'~ 
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MAXTOR 2.5" 250MB IDE, $125; Quan· 
tum G040s 2.5" SCSI, $49. Servo-Track. 
408-378-1374. 

8088 COMPUTERS: Two 5·1/4 floppy 
drives, color card, keyboard, $75 each. 
334-889-4637. 

TEKTRONIX 4693D Color Image Printer 
300 DPI, new $8,995, asking $995 with 
supplies. DEXIS, 612·944-7670. 

CHAFFIN ELECTRONICS INC. Call us 
for all your IC needs. Let us save you 
$$$$. Call Cindy or Lawrence, Sales 
614-574·4456, Sales 614-574-6906, FAX 
614-574·2124. 

TANDY/RADIO SHACK Model 1/3/4,1000 
Support. Monthly magazine, software, 
parts, repair. Computer News, POB 680, 
Casper, WY 82602. 307·265-6483. 

COMPUTER PARTS External 2400 baud 
modems (no power supply), $6; XT power 
supplies, $25; XT case and power supply, 
$35. 334-889-4637. 

PANASONIC 
AG 1000 

COMMODORE ·ELECTRONIC 
VIC 20 AND OTHER or 

AG 10008 
PLAYERS 

NEW • USED • REFURBS 
MANY NEEDED 

KEYBOARDS 
·NEW 

·USED 
• REFURBS 

MISCELLANEOUS 
ITEMS FOR SALE 
CALL OR FAX FOR LIST 

VGR S TEMS CORP. 
PH. 216-671-69oo FAX· 216-671-5565 

, ASK FOR MIKE , ATTN: MIKE 

Write In 26 on Reeder Service Card. Nuts & Volts Magar.ine/February 1995 29 



only 
the 
into 

ou 
ur .,, <the ~ad Old tJays 

The early electric car chargers were simple, 
often to the point of being crude. Their output 
was tempered only by a timer or by manual 
adjustments periodically throughout the charge. 
Either method was based on guesswork. If the 
guess was too low, the batteries took too long to 
charge, or never reached full charge. If the guess 
was too high, the batteries were overcharged. 
Overcharging caused them to bubble and gas, 
making a mess of the battery tops. It also short­
ened their lifespan. 

In addition, these chargers were bulky and 
heavy. While commercial units were sturdy and 
safe, home-built models often lacked any safety 
features, and were potentially dangerous. 

Modem 'l'imes 

Fortunately, there are now much more 
· sophisticated chargers available. These chargers 
can sense the level ~harge in the battery pack 
and adjust their output accordingly. As the charge. 
in the battery pack comes up, the charger output 
tapers off. This reduces gassing and extends bat­
tery life. 

There are several factors you want to consid­
er when matching a charger to your car's system. 
There is no one right answer for all applications. 

Size l Weight 

This aspect of chargers is changing rapidly. 
Ten years ago, the only chargers available were 
the size of a breadbox, and weighed 70 lbs. or 

by Shari t'range 

more. In the past few years, 110-volt input charg­
ers have become available in a package the size 
of a toaster, and weighing under 1 0 lbs. These 
have been enormously popular. Now, there are 
also 220-volt input chargers coming available in 
the same small size. Although these are too new 
to have a track record yet, they are expected to 
experience the same good performance and pop­
ularity as the 11 0-volt models. 

Size and weight determine whether your 
charger will be carried onboard or left in the 
garage. This decision is related to what facilities 
for charging are available to you, and how quick­
ly you need to recharge. 

Input 'Voltage t Current 
Until recently, 11 0-volt input and 220-volt 

input chargers were entirely different animals. 
Now, there are compact chargers that can be 
either one. It's not as simple as flipping a switch. 
To change the input voltage, you have to open 
the charger and physically change some connec­
tions. However, it does offer you the choice of 
inputs in one charger. . 

The 11 0-volt input chargers have been over­
whelmingly the most popular, and only in part 
because they were the first to be available in the 
compact size. Outlets for 11 0 volts are much 
more common than for 220 volts. Also, they are 
universal in format, while there are many different 
styles of 220-volt plugs and outlets. Racers who 
use 220-volt chargers and travel to different 
tracks quickly collect a set of adaptors to match 
their charger's plug to the outlets available. 

The trade-off is speed of charging. A 11 0-volt 
compact charger usually requires a 20-amp 
household circuit. It will charge a typical fully­
depleted battery pack in 1 0-12 hours. This works 
fine for most peo'ple, since they charge their cars 
overnight. 

A compact 220-volt charger may require a 
20- or 30-amp circuit, and will charge the same 
battery pack in about half the time. A large off­
board charger may reql}ire up to 50 amps input, 
but can charge the car in one third the time of the 
11 0 charger. 

For fleet vehicles that always return to the 
same charging station, 220 chargers are com­
mon. The high voltage/high current circuit is no 
problem for the fleet facility to provide, and rela­
tively quick charging may be important 

For the average private car owner, the com­
pact 11 0-volt charger is the most popular. If you 
want te charge at work or at a friend's house, a 
11 0-volt outlet is more readily available. 



Ideally, you would 
be charging from a dedi­
cated circuit with no 

A DC/DC converter installed in a 
VW Rabbit conversion to keep 
the 12-volt accessory battery. 

other draws on it. However, this isn't always pos­
sible. The charger may also have a knob allowing 
you to adjust the current level. This way, you can 
charge at a lower (and slower) rate without over­
loading the circuit and tripping the breaker. 

Output f>oltage 

Some chargers are set at the factory for a 
specific size battery pack. You have to specify 
the voltage of your system when you order them. 
If you decide to change your system later, you 
will need to get a new charger, or at the very 
least a new transformer. This is most often true 
for the large off-board chargers. 

The compact chargers are generally good 
over a range of output voltages. The charger will 
come pre-set for a typical battery pack, but will 
include a selection of resistors and instructions 
for installin!iJ the proper resistor for other system 
sizes. 

The output of the charger must be higher 
than the voltage of the battery pack for the charg­
er to work. This means that a 11 0-volt input 
charger has a problem when used to charge a 
battery pack of 120 or more volts. The solution is 
a second booster unit that transforms the 11 0-volt 
input to a higher voltage. 

'1' apering Output Cu"ent 

It is critical that the output current of the 
charger taper off as the battery pack comes up to 
charge. An "empty" battery can accept more cur­
rent than a nearly full battery. Too much current 
will cause heat, which causes the batteries to 
bubble and gas, and can damage the plates, 
shortening the life of the battery. 

Modern chargers are designed to recognize 
the level of charge in the battery pack, and taper 
their output current accordingly. They will typically 
begin charging at a rate between 17 and 35 
amps, depending on the charger. As the batteries 
near full charge, this will drop off to between 2 
and 5 amps. 

The final low-amperage portion of the charge 
cycle is the equalizing charge that brings up bat­
teries that are slightly lower in charge until they 
match the rest of the pack. 

~attery '1' ype 

The chargers we have been discussing are 
suitable for traditional flooded lead acid batteries, 
which are used in most electric cars. 

If you venture into other types of batteries, 
such as gel cells, you will have to search harder 
for your charger. The commonly available' charg­
ers may not offer the charging profile required by 
other types of batteries. This mismatch can 
cause the batteries not to receive a full charge, 
or it might even damage them so they are unus­
able. 

Safety Jleatures 

Because of the voltage and current involved, 
and because it is usually left unattended while 
operating, a charger must incorporate certain 

safety fea­
tures. 

Typically, 
these include 
internal fuses 
and circuit 
breakers, in 
addition to the 
fuses and 
breakers in the 
house and in 
the car. If 
these blow, it 
is important to 
find out why 
and correct the 
problem. 

Another 
crucial safety 
feature is isolation. It is imperative that the elec­
trical current does not reach the metal chassis of 
the car, where it could cause a dangerous shock. 

Part of the isolation is achieved in the car 
itself. The battery pack is "floating," which means 
it does not ground to the chassis like the 12-volt 
system for the accessories. 

The other part of the isolation is in the charg­
er itself. A transformer-type charger isolates the 
AC input from the DC output internally. While this 
is desirable, these chargers have traditionally 
been bulky and heavy because of the transform­
ers. 

The compact transformerless chargers have 
a ground fault interrupter. If it senses any current 
path to the chassis, it shuts down the charger 
instantly. It is very sensitive, and a trail of mois­
ture that conducts only milliamps from the batter­
ies to the chassis will cause it to shut down. 

The new compact chargers use small, light­
weight high-frequency transformers and again 
achieve isolation internally. 

J.foise Jliltering 

The better chargers also incorporate filters to 
reduce electrical noise from the charger. This is 
important when so many of us have other sensi­
tive electronic equipment online. 

.l.9w f>oltageJ(lccessory System 

The electric car still maintains a separate 12-
volt system for the headlights, horn, wipers, etc., 
but there is no longer an alternator to charge this 
battery. Although you can install an alternator, 
using a belt from a second motor shaft, there 
may not be enough room under the hood for this. 
Also, you will be sacrificing some horsepower to 
drive the alternator. 

In the early days, most electric cars ran a 
"total loss" system. This meant the owner 
installed the biggest 12-volt battery he could fit 
into the car, and recharged it when he recharged 
the main pack. 

There are many problems with this system. 
Since most of the chargers do not provide a 12-
volt output, a separate charger is needed. Also, if 
you are driving at night or in the rain, the 12-volt 
battery will fall off quickly. Then your lights will 

grow dim and your wipers and turn signals will 
become sluggish. If the battery gets too low, it 
will not be able to provide the 12-volt control cur­
rent needed for some of the components. 

It is not advisable to tap 12 volts from the 
main battery pack for the accessories. One rea­
son is that this will cause uneven discharge of 
the battery pack and shorten its life. Another is 
that this would destroy the isolation of the high­
voltage system from the accessory system and 
the chassis. . 

Most cars today use a DC/DC converter. This 
device taps the total voltage of the main battery 
pack and chops it down to a regulated 13.5 volts 
output to provide a constant charge to the auxil­
iary battery. The drain on the pack is only about 6 
amps, not enough to affect performance. The 
converter isolates the high-voltage system from 
the low-voltage system internally. 

The DC/DC converter allows you to use a 
very small 12-volt battery, but it is not a replace­
ment for the battery. If pack voltage falls too low, 
the DC/DC will cut out. This could happen as you 
are nearing home at the end of your trip with low 
batteries, and you draw down the pack by climb­
ing a hill. If it is night, and the DC/DC cuts out, 
you will be instantly without lights. 

It is important that the DC/DC converter is 
designed for use in a vehicle. A unit designed for 
countertop use in a computer or other stationary 
electronic gear will not withstand the vibrations, 
temperature extremes, dust, and moisture of life 
under the hood. 

, ~oday and f'omo"ow 
These are the 

options that are avail­
able to the hobbyist for 
electric cars today. 
Next issue, we•u talk 
about some of the 
exciting possibilities for 
the near future. J(f> 
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~ Test Equipment Sales 
Tek 7A1BN- $69 
Tek 7A26 --$149 

Tek 7B53AN - $ 99 

Tek 465 $449 
Tek 475 $625 
Tek 2215 $489 

Tek 2215A $569 

Tek 2336 $850 

$100 off any new 
Tek TDS 300 
series scope wl 3 
year mfg. 
warranty, many 
options available, 
call for quote 

Customer Satisfaction is our #1 Priority. 
We accept 
M/C & Visa 

Phone (603)434-2544 
Fax (603)425-2945 

We buy surplus 
equipment 

Write In 25 on Reader Service Card. 

Everquest • Panasonic 
Zenith • Pioneer • Scientific Atlanta 

Oak • Eagle • Hamlin 

Great service, too! 

MD 
875 S. 72 Street • Omaha, NE 68114 

Call today for a free catalog! 

800 624-1150 

Member of 
National Consumer 
Cable Association 

~JERROLD, STARCOM, PANASONIC, ZENITH, 
PIONEER, OAK. SOENTIFIC ATLANTA. EAGLE. 
HAMLIN, and TOCOM are all registered 
tn.demarks. All references to the above mentioned 
equipment is for identification purposes only. We 
are in no way implying that any of the products in 

~ec:,::i=~~~ ~:~wj~~~~.::::; ~~~ 
mentioned companies or corporations. 

NV SOl 
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l#50 COMPUTER HARDWARE cont. 

RECORD EARTHQUAKES AT HOME! 
Seismic recording system interfaces di· 
rectly to your PC. Record and analyze 
earthquakes thousands of miles away. 
The Amateur Seismologist, 2155 Verdugo 
Blvd #528N, Montrose, CA 91020. 

MAC PLUS/SE ACCELERATOR: Brain· 
storm, boosts speed by 2.5x. $99. 617· 
266-6488. 

MIDI CADET CPM (MPM) wanted. Need 
CP/M or MP/M for the Midi Cadet Com­
puter. Have 1.2meg floppy/hard drive. 
Also hardware manuals. KB6ZBD, Route 
2, Box 195, Woonsocket, SD 57385. 

JVFAXIHAMCOMM, ETC. Connect short· 
wave radio to PC-compatible serial port. 
Satellite photos, Weatherfax charts, Tele· 
type & Morse code & packet info send $1 
or SASE. (25 pin) or (9 pin) serial interface 
$49, U-build kit only $24. Howard Olsen, 
KD4ML, 5411 Atlantic View, St. Augus­
tine, FL 32084. 

DON'T REPLACE YOUR CAR-RECYCLE IT! 
CONVERT FROM GAS TO ELECTRICITY 

ELECTRO AUTOMOTIVE 
SHOWS YOU HOW: 
BOOKS: Including the new third edition of 
the definitive how-to manual, Contlfltt It 
Greatly expanded & updated, with im~roved 
printing quality. Now $24.95, + $3.50 
postage. (In California, add sales tax.) 

VIDEOS: From introductory information to 
technical instruction, including: EVs-FIICt, 
Fiction, & Fanlllsy; The EV COm_JI!IIIfll'ts PrimeT; 
Women in EVs; The VoltsnlbbifR' Compt~~Jtmts 
PM:iulging Tour; and many more! Coming soon­
Contlfltf It-The Yldeo. 

GIVES YOU THE MEANS: 
COMPONENTS: Complete line of components 
for gas-to-electric conversions. All are in current 
production-no used or obsolete parts. Full tech 
support & warranty. 

KITS: The easy, economical wav to a reliable and 
safe conversion. Deluxe Kit fits any compact car 
or light truck (manual transmission). Voltsnlbbif"' 
Kit is a bolt-in kit for a VW Rabbit-no design, 
fabrication, or weldi!l.9 needed. Coming soon-
the Voltsporst;htiTM KiL a complete bolt-in kit for 
a Porsche 914. 

Conversion Components Since 1979 
For Catalog, Send $5.00 To: 
ELECTRO AUTOMOTIVE 
POB 1113-NV 
FELTON, CA 95018 
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PUT COMPUTER POWER IN YOUR PRO· 
JECTS with The Microcontroller Idea 
Book. Practical designs for use in data 
loggers, controllers, and other small· 
computer applications. Featuring the 
8052-BASIC microcontroller with on-chip 
BASIC programming language. Includes 
essential microcontroller circuits, plus 
how to add sensors, displays, clock/ca­
lendars, keypads, wireless links, relays, 
motor controls, and more. Complete with 
schematics, example programs, and de· 
sign theory. Use the described develop­
ment system for easy, inexpensive test· 
ing and EPROM programming. 273 pag­
es. Satisfaction guaranteed. $31.95 + $3 
shipping from Lakeview Research, 2209 
Winnebago St., Madison, WI 53704. 608· 
241-5824. WI residents please add sales 
tax. 

CRTs CHEAP. Buy direct from the manu· 
facturer, save money. Mfg. all CRT types 
over 45 years. 3 Year Warranty. 19 inch 
tubes $60, 25 inch $90. We specialize in 
Hi Resolution computer/video CRT's and 
complete repair of all monitors. T.M .C. 
215·226-07 49/223-0388 9:00am-1 O:OOpm 
EST. 

ARCNET ASTONISHMENT! Tiara 8 bit 
co-ax card (SMC chip), brand new. Just 
$25 each or 10 for $200. Get networked 
for practically nothing. Complete setup 
for 4 computers including cables and 
hub, $100. COMPTEK, 6714 1/2 Olympic 
Boulevard, Los Angeles, CA 90048. 213· 
852-1792. 

EVERYTHING NEW with warranty! Mo· 
therboards 486, 256K Cache, INTEL CPU 
DX4/1 00 $550. DX2/66 $295. IBM 
486SLC2166 $195. 486SLC·33 $95. SLC5/ 
50 $110. 386SX40 $65. Memory $40/Meg. 
1.2 and 1.44 Meg floppy drives $65/pair. 
DOS 5.016.1/6.2 $20/$20/$45. FAX/mod· 
ems 14,400 BPS $79. CD-ROMS, moni· 
tors, printers, IDE, SCSI hard drives 
120Meg-1.7Gig. $95-$750. Notebook hard 
drives 120-540 Meg available. 360K floppy 
drives $10. Call for items not listed. CCI, 
714·778-0450. Orders only 1·800-825-5042. 

MOTHERBOARD, UNIVERSAL 386/486 
ISA $71. PCI cards, sound cards, fax/ 
modems 14.4 $58. Send for other list· 
ings/prices. Call or Fax GCS F/M, 
1·800-386-0577. 
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Bargain Sale 
35,000 sq. ft. of Bargains 

your order shipped In lour business 
days II data Is received by 7:00 1111 

• Test Equipment • Lab Equipment • 

• Microwave Equipment • Connectors • 
• Timers • Synchros • RF Cable • for =lite hlfornlatlon 

down Old .. UIIf.lll 
tra.GW'2411ri8S 

(483) 211·1342 (811) 
• Misc. Computer Equipment • Modems • 

• M·uxes ·• Phone Equipment • 

Write In 102 on Reader Service Card. • And much more • 
HP PLOTTER, 7475A, 6 pen, A & B Size 
paper, with cables. Serial or HP-IB inter­
face available, $395. DEXIS, 612·944-7670. 

COMPUTER REPAIRS for Atari, Commo­
dore, Coleco, SinclairfTimex, Osborne, Tl, 
TRS-80 and IBM compatibles. Reason­
able flat rate plus parts and shipping. 
Buy, sell, trade, upgrade. SASE appreci­
ated. Computer Classics, RT-1, Box 117, 
Cabool, MO 65689. 417-469-4571. 

COMPUTER SYSTEM: "Daisy" Megalogi­
cian system, complete with over 100 
boxes new software, $10,000. Call Tech 
Systems, 1-800-435-1516, Bill or Susan. 

DEC 486DX33 PC Pizza box workstation, 
DEC barebones closeout special case. 
PS. 2M VRAM SVG; 2S, 1P, & MP;: IDE, H 
& F cont.; Token Ring, ext SCSI-2P. You 
supply CPU 486 to 2-66. Monitor Mag 15" 
or equal, 1 or 4meg Simms mem; 1.44M 
FD; Notebook HD; Keybd; Mouse; for a 
$4,999.95 system. New bulk packed with 
manual & software. Size: 15" x 15" x 2.5". 
Use as a portable or workstat. Only $149. 
19" SVGA monitors 1280 x 1028 .31DP, I, 
$349. Many parts & CPUs available to 
complete these fantastic systems! Corp. 
& OEM. Accounts Welcome. Send SASE 
or Call for cat'l. BNFE, 119 Foster St, 
Peabody, MA 01960, T: 508-523-2323, F: 
508-532-1040. 

8031/51 BASED SBC with 128 byte mem­
ory, 8 1/0 Ports, RS232. With pre­
programmed bootstrap software that al­
lows loading of .OBJ files to EEPROM 
through Serial Port of PC. Run programs 
without burning EPROMs. IBM PC DOS 
compatible Utility disk included (3.5 or 
5.25 in. floppy, specify). Only $62. Sun­
coast Te-chnologies, PO Box 5835NV, 
Spring Hill, FL 34606. 904-596-7599. V/MC 
Accepted. 

HP DESKJET CARTRIDGES, refill up to 
10 times! Simple process, specially for­
mulated ink, complete kit, $29.95. Loalco, 
Inc., PO Box 7117, Delray Beach, FL 
33484. 407-241-9990. 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MA­
CHINE II tells how. We now have auto­
graphed copies of the Guru's under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
602-428-4073. VISA/MG. 

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 Com­
puter Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
COMPUTER KEYWAYS, 513-847-2300 or 
FAX: 513-847-2350. 

68HC11A1 MICROCONTROLLER. The 
SBC-2 lets you develop your own proces­
sor projects. 512 bytes EEPROM. 256 
bytes RAM. Programs via RS-232 port 
from any PC. $59.95 plus $5 shipping. 
Phone/Fax 410-586-2177. LDG Electron­
ics, 1445 Parran Road, St. Leonard, MD 
20685. 

COMPUTER PARTS at discount. Mini 
Tower, $34; IDE w/10, $12; VLB IDE w/10, 
$19; Keyboard, $12; 1.44 Floppy, $34; 
14,400 Modem, $68; 14" SVGA Monitor, 
$160; 486SLC-33/50 Motherboards, $69/ 
89; Microsoft Mouse, $29; CPU Cooling 
fan, $9. Call for other items, mother­
boards, memory, hard drives CD ROMs. 
MasterCard & Visa accepted. Menifee 
Computer, 909-679-2142. 

Check out these specials: 
HP 432A Power Meter ................................ $295.00 
HP 478A Power Sensor .............................. $295.00 
HP 141T Spectrum Analyzer Mainframe .... $750.00 
HP 8552A IF Section Plug-in ........................ $495.00 
HP 8553A RF Section Plug-in ...................... $650.00 
HP 8410A Network Analyzer Mainframe ...... $525.00 
HP 8411A Frequency Converter ................... $995.00 
HP 8412A Display Plug-in ............................ $595.00 
TEK 7104 1 GHZ Oscilloscope .................. $5,995.00 
TEK 7A26 Dual Trace Plug-in ....................... $175.00 
Rockland 75308 Spectrum Analyzer Plug-in .......... $395.00 

Call, fax, or visit today!!! 
Lectronic Research Labs 800-358-8378 

Fax: 609-541-7852 
~ 

Write In 100 on Reader Service Card. 

B~ ATT~DIES REPLACEMENT 
Jl1 1 ~ n ~~l!E~t~~ USA) 

I COM 
7$13.2v 1200 mah 
as 9.6v 1200 mah 
BP7 13.2v 600 mah 

SA/SAT 

$54.00 
$52.00 
$59.00 

• BP82 7.2v@300 mah 1 %'' $84.00 
BP83A 7.2v 750 mah CALL 
BP84 7.2v 1000 mah 3" $40.00 
BP85B 12v 600 mah 3" $69.00 

YAESU 
FNB-2 ® 600 mah $19.00 
FNB-412v ®750 mah (4") $39.00 
FNB-4A 12v 1000 mah $55.00 
FNB-17 7.2v 600 mah $30.00 
FNB-10S 7.2v 1000 mah $42.00 

FNB-12S 12v 600 mah $45.00 
290charger $65.00 
(For FNB 17, 10S, 12S) 

KENWOOD 

PB112v 1000 mah $59.00 
KNB4 7.2v 2200 mah $59.00 
PBS 7.2v@ 750 mah $46.00 
PB7 7.2v 1500 mah $55.00 
PBa12v aoo mah $49.00 

Write In 101 on Reader Service Card. 

NEW CHARGERS 
FAST AND STANDARD DESK CHARGERS FOR YAESU, 
KENWOOD, ICOM, ALINCO AND MOTOROLA. THESE 
"SMART" CHARGERS WILL RAPID CHARGE 6 VOLT TO 12 
VOLT BATTERIES IN 1/2 HOUR TO TWO HOURS (DEPEND· 
lNG ON BATTERY CAPACITY). 

MANY ADVANCED FEATURES NOT AVAILABLE ON ANY 
OTHER CHARGER. 

SPECIAL INTRODUCTORY PRICES. MADE IN USA. 

INSERTS CAMCORDER 
CANON 

CALL FOR LOWEST PRICES 8mm2000mah $36.00 
ALINCO 10N, 12N Digital A 1 $45.00 

AZDEN 3000, 4000 JVC 
TypeC $36.00 ICOM BP-2, 3, 5, 7, a, 7S, as PANASONIC 

KENWOOD PB-21 , 21H, 25, 26 PVBP80/8812v 2.3 amps• $36.00 
REGENCY MT1000, HX1200 RCAIHITACHI/MINOL TA 
SANTEC 142, 144 Full size $42.00 
STANDARD BP-1 Bmm @ 2000 mah $36.00 
TEMPO S-1 , 2, 4, 5, BP-15, S-15 SONY 
TEN TEC 2991, 2591 NP-22 $25.00 
UNIDEN (BEARCAT) NP-77H @ 2400 mah $42.00 
YAESU 10S, 12S, 17 ALL BRANDS AVAILABLE 
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SIMM 1,2,4,16,32 Meg: Brand New 1 Meg 
30pin 70ns/60ns $39/$41. 4 Meg 30 pin 
70ns/60ns $125/$130. 4 Meg 72 pin 70ns/ 
60ns $130/$140. 8 Meg 72 pin 70ns/60ns 
$265/$280. 6 Meg 72 pin 70ns/60ns $490/ 
$520. 32 Meg 72 pin 70ns/60ns $950/ 
$1,100. All SIMM modules available. 1 yr. 
warranty. Call Yub Sung, 603-893-5866. 
Salem. NH for current price/availability. 

FOR SALE Tandy model100 laptop. Will 
swap for IBM compatible XT or just about 
anything of use. Antennas, rotors, scan­
ners, cellular phone, etc. Rick Thompson, 
15720 Ferret St., Ramsey, MN 55303. 

SUREWRIT 9 PLUS DEVELOPMENT SYS­
TEM for Hackers only who like to study 
the VCII Plus and old VCII. Send SASE for 
flyer of SW9 + features. TRIANGLE 
PRODUCT DISTRIBUTORS USA, 5750 
Lakeshore Dr., Holland, Ml 49424. USA. 
616-399-6390. M-F 9am to 2pm. EST. 

PANASONIC KX-1180 dot matrix printer; 
new condition, very low time, with serial 
interface option and manual. $89, shipp­
ing included. Thirty day warranty. W/M 
Communications, 4700 Loyola Lane 
Suite 119, Austin, Tx 78723. Fax 512-926-
0940. 

LAPTOP LOSING POWER? Have your 
power pack rebuilt with NEW cells at a 
50% savings over the cost of a new pack! 
Increase your usage time with HIGH 
CAPACITY CELLS! Fully Guaranteed! 
The NiCad Lady, PO Box 654, Wildomar, 
CA 92595. 909-698-1901. 

NEW 1995 catalog. Large selection of RF 
chokes and inductors, ferrite cores and 
beads, powdered iron cores, capacitor 
and resistors, semiconductors, more. 
Please include two stamps. Johnson 
Shop Products, Box 160113, Cupertino, 
CA 95016. 

QUALITY PARTS • DISCOUNT PRICES • FAST SERVICE • HUGE SELECTION 

JUMBO LEOs 
Liton # LTL 327C- 8MM w~ 
Ideal for eye-catching indicators and 
displays. A recent quantity purchase of 
these BIG, 8mm diameter,red diffused 
LEOs enables us to provide some very 
special pricing. The leads on these devices are 
0.325', long with plenty of room for soldering. 

5 1 00 CAT# LED-23 
for$ - 100 for$ 1s.oo 

1000 for$ 120.00 

GREAT DEAL! 

SURFACE MOUNT 
SPEAKERS 

These surface mount speakers 
were designed for use with car 

stereo, but they will work as 
well, or better as intercom 

speakers in your 
home or workshop. 4', 4 
ohm, speakers mounted in an unbreakable 
black plastic, slant-faced enclosure, they are 
rated 5 watts. Enclosure measures 4.82' X 
4.5' X 2.45' h. Each pair is boxed and 
includes two short 315 
pieces of hook-up wire. $ per pair 

CAT# SK-411 

"HI-8" VIDEO 
CASSETTE (USED) 

8 mm Video Camcorder Users!. 

SONYHi-8 IE Top quality, metal particle 120 
minute video cassettes. Used ....., • 
for a short time, then bulk-
erased, each cassette has its 
own plastic storage box. New, 
these high qualfty cassettes sell 

3 
OO 

for considerably more. $ 
Satisfaction Guaranteed. each 

CAT# VCU-8 

10 for $28.00 •100 for $250.00 

MINIATURE TOGGLE 

' 

D.P.D.T. {ON-ON} 
ALCOSWITCH # MTM206NPC 
Short bat handle,0.25' long. 

PC terminals $1 25 
CAT # MTS-82PC each 

I 25 for $25.00 •100 for $90.00 I 

ALUMINUM KNOBS 
6 FLUTE DESIGN W/INDICATOIR 
LINE Alcoknob # KA700B1/4 
0.75' diameter X 0.63'. 
6-32 set screw. CAT # KNB-73 

$1.00 each • 25 for$ 18.75 
3 FLUTE DESIGN W/SKIRT & 
AND INDICATOR LINE 
Alcoknob # KS 50081/4 
0.5" dia. knob with 0.75" dia. 
skirt. 0.63" high. 6-32 set screw. 
CAT# KNB-75 . 
$1.00 each • 25 for $ 18.75 

7 Vdc MOTOR & 
tt 

Matsushita 
# MMX-7AC 0 SA 
1.25' diameter x 1.25' high 
motor. Prepped with 1.61' 
diameter flywheel, pulley 
and fiberglass mounting 

board. $1 00 
CAT# DCM-54 

1 00 for $80.00 I 

2 1/2" 8 ohm SPEAKER 

Special purchase of these 8 ohm, 
1 watt speakers allows us to sell 
quantities at very special low 
prices. Mounting frame is 2.6' 
square. Overall depth, 0.75. • 

1 0 for $10.00 
1 00 for $75.00 

1 000 for $ 600.00 

9 VOLT 60 MA 
SOLAR PANEL 

These 6' X 6" glass enclosed 
photovottaic panels produce 
9 Vdc at 60 ma. Ideal for 
charging batteries and pow­
ering small devices. Put two 
or more together for more 
current and voltage. Includes 
hook-up instructions. 

$525 
CAT # SPL-960 each 

LASER POINTER 

The 'lnfiniter'TM # QPON-670-210 
Projects a bright red spot up to 100 meters. An excel­
lent business or educational aid. Settings for continu­
ous or flashing beam. LED indicator. Low battery indi­
cator. Includes 2 AAA batteries. Hi-tech ergonomic 
gun-metal gray and black case. 6 995 

CAT# LP-210 $ --h 
eac 

480 X 128 DOT 
LCD ASSEMBLY 

Hitachi II LM215B 
Originally built for Federal Express, these 
brand-new assemblies consist of a 
heavy-duty plastic display hous­
ing with a metal mounting 
bracket. Housing size: 
13.18' X 4.93" X 

graphic and 
alphanumeric 
display with built-in drivers. Requires an external 
controller (HD61830 or equiv.). Display area is 9' X 
2.71.' Module.size is 10.6' $

32
QQ 

X 4.33'. Includes spec. 
and hook-up sheet. --h 

CAT # LCD-24 eac 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-Q567 

FAX (818J 781-2653 
INFO (818) 904-0524 

Minimum Order $10.00 • All Orders Can Be Charged to Visa, Mastercard 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 il 
• Shipping and Handling $4.00 for the 48 Continental United States -ALL OTHERS including Alaska, Hawaii, P.R. and · 
Canada Must Pay Full Shipping • Quant~ies Limited • Prices Subject to change wfthout notice. ' 
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FREE CATALOG Used mono monitors, 
$20; CGA, $45; EGA, $75; VGA, $125. XT 
keyboards, $5 -dirty, $25 clean. 9 pin 
printers, $25 & up. PC case, power supply 
256K motherboard, $10. XT case, power 
supply & 256K motherboard, $15; 640K, 
$20; AT case, power supply & 640K 
motherboard, $25. Video cards: IBM 
mono, $5; mono/graphics, $10; long CGA, 
$10; short CGA, $15; long EGA, $20; short 
EGA, $25; 360K HH floppy, $10; 1.2MB 
floppy, $25; 20MB MFM drive, $20; 30MB 
RLL, $30. MFM controllers: 8 bit, $20; 16 
bit, $15. Oasis Techonologies, 10·6 Pacif­
ic, Tuesday-Saturday. 360-373-3818, BBS 
360-613-1737. PO Box 267, Tracyton, WA 
98393. 

DESIGNED FOR MULTIMEDIA applica­
tions. 120W STEREO AMPLIFIER for CD­
ROM digital sound. Internal, external, 
and rack mount models. Prices start at 
$475. Logosol Electronic Engineering. 
Tel: 310-838-8199, Fax: 310-273-1486. 

INTERACTIVE MEMOREX VIS CD-ROM 
system, $169 + $20 shipping. No com­
puter required! Connects to television, 
stereo, and/or video input. Plays interac­
tive multimedia educational CO-ROMs, 
games, and regular music disks. Has 
remote and encyclopedia! Same unit 
sold at Radio Shack for $400 during 1994 
with only 2 disks! We are including 30 
titles free! Many children's educational 
included. Incredible offer! Like new. 30 
day guarantee. Limited quantity. Act im­
mediately. Extra titles available. Extra 
remote, $20. Computer Bargain Store, 
3366 South 2300 East, Salt Lake City, UT 
84109. 801-466-8084, Fax 801-486-9128. 

MOTOROLA UDS-202T LOOKING TO 
BUY THIS MODEM, SERVICE AND IN· 
STRUCTION MANUALS FOR UDS-202T 
AND UDS-202TIS MODEM. JIM VINE. 
PLEASE CALL COLLECT TO 602·757· 
5457. . 

NEW YEAR CLEARANCE SALE. We are 
clearing our excess inventory. PCs, 
SVGA, Hard Drives, RAM, CD-ROM, Fax, 
Modem, etc. Wholesale prices, some are 
even below cost. For listing, Fax request 
to 818·855-1848 or send SASE to OPTI­
MA, PO BOX 1366, COVINA, CA 91722. 

DATA ACQUISITION BOARD/SOFT· 
WARE 12 Bit resolution ±0-40 Volts 
programmable Input Amplifier External, 
ideal for Laptops. 9 Volt adapter, RS-232 
Interface. Send $95. Check/money order. 
Call/fax order for COD (no COD cost). 
Kaltek Engrg., 1285 Main St., Santa Clara, 
CA 95050. Tel/Fax: 408-246-2280. 

COMPUTER SOFTWARE 
60 

ATARI 800/XUXE software catalog. Atari 
ST/STe software catalog. IBM, PC/clone 
entertainment, hints, cheats, and editor's 
catalog. Send for your system's Free 
catalog to: Lotsa Bytes, Box 1756, Win­
ton, CA 95388. 



Franchised* 
Philips ECG 
Distributor 

WE BUY 
ELECTRONIC PARTS 

1 N & 2N DIODES AND 
TRANSISTORS 

Stocking Distributor 
Japanese and 

American Semis, 
Transistors, and Passives 

*2SA- 2SK* 

AN, BA, BX, CX, OM, FT, GL, 
HA, IRF, IX, KA, LA, LM, M5, 
MA, MB, MC, MJ, NJM, ON, PA, 
PC, PS, RB, AD, AU, Sl, STA, 
STK, TA, TC, TDA, UPC 

LJ ENTERPRISES. 
(302) 378-3334 
FAX (302) 378-3558 

An Elec-Cetera, Inc. Company 
68 Railroad Avenue 

Valley Stream, NY 11580 TOLL FREE : (800) 627-8755 
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THE ULTIMATE LINUX DISTRIBUTION. 
SLACKWARE PROFESSIONAL LINUX 
2.1. Linux, a UNIX operating system, now 
available on this 3 CD-ROM set, includes 
GNU C/C + + compiler, X Windows, 
TCP/IP, sound card support and much, 
much more. A wide selection of CD-ROM 
drives supported. Complete with 570 
page manual and 30 days technical sup­
port. Only $57.95. ALSO available LINUX 
STARTER BUNDLE which includes 
Slackware Professional or the Linux 2.1, 
UNIX in a Nutshell handbook, and the 
Essential System Administration hand­
book. All for only $84.95. To receive 
Slackware Professional or the Linux Star­
ter Bundle, call and order with your 
charge card or send $57.95 plus $8 S/H 
for the Slackware Professional or $84.95 
plus $10 S/H for the Linux Starter Bundle, 
(CA residents add 7.5% tax) to: JUST 
COMPUTERS! PO Box 751414, Petaluma, 
CA 94975-1414. VISA/MC. Ph: 1-800-800-
1648. 

SOFTWARE: IBM shareware, public do­
main 51/4. Some 3-1/2, 50<: each. Quantity 
available. Jim, 213-870-4456. 

PLOT DATA with redwood draw's versa­
tile utility, unlimited formats $19. GCS, 
1-800-386-0577. 

E:MATH 
PRO 'VERSI O N' 

----j f--------1 f----' 
EMATH PRO electronic calculator utility. 
Contains over 325 formulas for all fields 
of electronic engineering. Solves for all 
variables with unique solutions. Exten­
sive on-line help for every formula, includ­
ing text, data tables, diagrams, and refer­
ences. Units conversion and hardcopy 
capability. IBM PC/XT/AT and hard disk 
with 1.3M free space required. $29 plus 
tax for CA residents. Specify disk size. 
Send check to PROTOTECH, 5074 Pine 
Tree Terrace, Campbell, CA 95008. 

C64/128 HUNDREDS of public domain 
shareware programs, ham radio, utilities, 
games. Send SASE for catalog. RJR, 94 
Hancock St., Malden, MA 02148. 

SELECTED SHAREWARE (MSDOS): All 
good. No disappointments. Many unique 
& unusual programs. Lots of electronics 
stuff. $1 disk. FREE CATALOG on disk. 
Includes catalog of restricted books on 
electronic surveillance, locksmithing, 
weapons, cable phreaking, hacking, and 
more: Mentor, Box 1549-N, Asbury Park, 
NJ 07712. 

SHAREWARE: DOWNLOAD thousands 
of files via modem. 615-837-0342. 

PUBLISH IT! V1.2 is being liquidated at 
$10 each (originally $199.95)! This is the 
#1 Desktop Publisher for DOS! Easily 
create your own newsletters, brochures, 
etc. Send your address and $10 + $5 
shipping to: PowerDisk, 6813 Lotus Way, 
West Jordan, UT 84084. 

SIMPLY THE FINEST IBM SHAREWARE! 
LATEST VERSIONS! PROMPT DELl· 
VERY! DOLLAR SPECIALS! Free disk 
catalog! Specify disk size. Kathleen Lew­
is, c/o PDUG, Box 720396N, San Diego, 
CA 92172-0396. 

CD-ROM software. No Junk. Compton's 
Encyc., $24; SimCity 2000, $27; Wolfen­
stein, $14; Return to Zork, $18; Corel 
Draw 3.0, $43; Iron Helix, $18; Virtual 
Vegas, $25; Mario is Missing, $19; US & 
World Atlas, $16; Monkey Island, $16; 
Grandma & Me, $16; F15 Eagle, $15. 
Many more titles. Call for list. Menifee 
Computer, 909-679-2142. 

LOW PRICES On CD-ROM Titles for IBM 
and MAC! The best of the latest share­
ware programs for IBM at low disk pric­
es! For catalog, write or call: Disk Con­
nected, PO Box 18106, Asheville, NC 
28814. Telephone: 1-800-673-3240. 

DSP TUTORIAL Software for Windows. 
Learn and experiment with digital proc­
essing techniques the graphical way 
using actual sound files. Application 
Module features: real time spectrum ana­
lyzer and scope, digital filtering, many 
digital effects, derive your own wave­
forms using equations (simple example: 
sinewave) or mix them with any other 
sound file. View and then listen to your 
results using any soundcard or PC 
speaker. Tutorial Module covers sam­
pling, aliasing, spectra, digital filtering, 
windowing, and much more in a clear, 
concise manner that anyone can under­
stand. All for only $35. (386SX or better 
required). Send check, MO, or cash to: 
Mike Krosnick, PO Box 26585, Akron, OH 
44319-2685. 

DOS 4.0 manual needed. 1307 Shaw, 
Moseslake, WA 509-762-9294. 

C THOMAS CD-ROM DUPLICATION 
SALES AND SERVICE. SAVE$$$ BACK­
UP YOUR DATA ON CD-ROM. LOW 
RATES. RECORDABLE 74 MIN CD FOR 
SALE, $9.50 EACH. MICROSOFT EN­
CARTA 95, $43; DRAGON'S LORE, $18; 
MORE TITLES COMING. 9-5 ONLY 
PLEASE. 310-925·8248. 

SEND $3 for Game Disk or Archive Disk 
with catalog. (Specify DOS or Windows 
and disk size). Photos scanned to disk, 
$2.50/photo, (Viewer included, Specify 
DOS or Windows and disk size.) Hal· 
penny Sales, PO Box 543, Aubrey, TX 
76227-0543, 817-440-2995. 

80C31 - based Small INTELLIGENT TERMINAL 
CIRQ.E READER SERVK:E NUMBER 10 RECEJVEOUR NEXT CATALOG OF HUNDREDS OF UNUSUAL AND UNIQUE DEVICES AND COMPONENTS 

Telephone & Modem Magnetic Card Reader 40 x 2 -line LCD QWERTY Keyboard 
The MED-100 l<rminal. based oo tlle popular 8051 micn><oolrollcr family coolains 1 80C31 processor wilb inltrnal socket for 1 64K EPROM. Tn writ< 
customized application code for Ibis package, a soun:e program wrinen in "C", for example, must be compiled using a compiler for 8051-family devices and 
tllen progr1IIIUII<d into an EPROM. Or, an 8052-BASIC micn><oolroller can be substituted for tlle 803 I and tlle on-board BASIC commands ac<essed via tlle 
device serial port. 

The lOIII hardware in tlle MED-100 package ~ hard to beat for low-cost nexibitity. There is up to 56K nf RAM space. a battery backed real-time clock. a 
ttlqolme intafoce complete with a tough modem capable of working oo viltually any pl1one line. The keyboords and oWX2 LCD display provide excellent 
pen~ purpose 110. The pri- port while wired ..,..standard, is compalible with common PC printtrs. 
While II will IIU 1 tinle effon and ingenuity to mate 1 w0ftin8 piea: nf hardware out of one of these devices, tlle 2nd unit will be very easy and cheop. These 
uni~ cost ovu $300 to manufaclwt and tlle abundance nf available uniu creat<s an ideal spare parts situatioo. 

• • • • Introductory SALE • • • • 
TESTED O.K. with 12VDC wall adaplef power supply. R & D #159 TERMINAL ON SALE! $39.00 
Comprehensive 35 page manual. R & D H159-M S 5.95 
Teslcd and software showed some problem, all componeniS inlaCI. No P/Supply. R & D #161 TERMINAL AS IS $25.00 
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Stealth 1000 ...................................... $49.00 
Stealtlt l?-~{} .................•....•................ ~!5~.00 
']l~'Jl-~<:1 ...................•••....................... ~~9.00 
Mini TVT .. · .......•......•....••......•••.......... ~39.00 
Tl'lT.................. ~···········$49.00 
1\l.l-~{} •.••••••••••••••••• . . .. , ....•........ ~~~.()() 
Jr-JllJur(>le! ........................................... $49.00 
l?io-+ w/s ..................•........................ ~60.00 
J>i()-<=freen .......................................... ~Ci!5.00 
J>i()-<=J()lcl ............................................ ~~9.00 
J>anas()nic C()nverters ........................ ~64.00 

51756 Van Dyke, Suite 330, Shelby Twp., MI 48316 

All prices are for 10 pieces, subject to change without notice. 
Some quantities may be limited. 

30-Day Money-back guarantee, 6-month warranty. 
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OSCILLOSCOPES & ACCESSORIES 

T0100MHz 
TEl< 5440 50 MHz 4-Trace Oscilloscope System, .. . ........ ...... ....... $650.00 

w(2)5A48, 5842 
TEl< 51\13N Differential Comparator ..... .. ... ... ... ..... ....... ...... ..... ............. $300.00 
TEl< 51\18N 2 MHz Dual Trace Amplifier ... ...... ... .. ... .... .... .. .......... ....... $125.00 
TEK 51\19N 2 MHz Differential Amplifier. ................ . ..... $175.00 
TEl< 5810N 2 MHz lime Base I AmpiWier ................ .. ... .. .... .. ...... ...... ... $100.00 
TEl< 7A13100 MHz Differential Comparator Amp., LED display ......... $400.00 
TEK7A18 75MHzDual Trace Amplifier .............................................. $100.00 
TEl< 7A22 1 MHz High CMRR Differential Amplifier .... ............ ... ... .... . $400.00 
TEl< 7B53A 100 MHz Dual Time Base ................................................. $200.00 
TEl< R7704 100 MHz Quad Trace Rack ..................... . $600.00 

O'scopeSystem, w(2)7A26,7B53A 
TEl< SC502 15 MHz Dual Trace Oscilloscope plug~n . TM500 series .. $375.00 

ABOVE 100 MHz 
TEK 7904 500 MHz 4-slot frame .. . .. ..................... . ..... ........... $500.00 
TEl< 7904 500 MHz System, w~h 7A24, 7A26, 7B92A .................... $1,100.00 
TEK 7904 500 MHz system, ~h 7A24, 7A26, 7680, 7685 ..... ·.·.·.·.·.·.·.· ... $ .. ~ 1 o

50
o._o

00
o 

TEK 7A24 400 MHz Dual Trace Amplifier .... ... ................. ... ... ~ 

TEK 7A26 200 MHz Dual Trace Amplifier . .. .. ..... .. ... ....... .. . . $250.00 
TEK 7A291 GHz Single Channel Am pi Wier .. ............. ........ . ..... $850.00 
TEK7B10 1 GHz lime Base ...... $500.00 
TEK 7B151 GHz Delaying Time Base ... .. ...... ....... ....... . ........ $600.00 
TEK 7680 400 MHz Delayed Time Base ... . ........ $200.00 
TEK 7685 400 MHz Delta Delaying Time Base. .. .... $250.00 
TEK 7687 400 MHz Time Base, ~h pretrigger acquire clock (7854) .. $250.00 
TEK 7B92A 500 MHz Dual Time Base .......... .. ......... . . ....... $450.00 

STORAGE 
TEl< 5441 50 MHz 4-Trace Oscilloscope System, w/(2)51\48, 5842 .... $850.00 
TEK SC503 10 MHz Dual Trace Storage . $700.00 

Oscilloscope, TM500 series 

DIGITAL 
HP54100D 1 GHz Repetitiv&'40 M&'s Dig~al Oscilloscope .. .......... $3,250.00 
TEl< 2201 20 MHzAnalog & Dig~al Oscilloscope, 20 M&'s .. ........ $1,300.00 
TEK 468100 MHz Analog /10 MS/s Digital Oscilloscope .. $1,500.00 
TEK 7D20/R7603 Programmable Digitizer w/frame, . . .... .... $1,300.00 

10MHz 1-shot/70MHz rep 

SAMPLING 
TEK 7854 400 MHz Waveform Processing frame, GPIB ............. $1,500.00 
TEK 7S11 Sampling Unit .... ......... ............... .................. .. . .. $450.00 
TEK 7S14 1 GHz Dual Channel Sampling Unit ............. $700.00 
TEl< 7T11 Sampling &.veep Unit ......... . ........ ... ............ $950.00 
TEK R76031 GHz Dual Trace Sampling system, w/7S14 . . .. . $750.00 

PROBES 
TEK 11 01A Active Probe Power Supply ..... .... . 
TEK N3902 Voltage Isolator, dual channel, 

1.5kV/chan., DC-15MHz 
TEl< P6021 AC Current Probe, w/termination, ... 

120Hz-60MHz, 15Apk 
TEK P6046100 MHz 1X/10X Differential FET Probe 
TEK P6201900MHz FETProbe, 1X/10X/100X ..... 

CALIBRATION 
TEK SG503 Levelled Sine Wave Generator, .. 

0.25-250 MHz, TM500 series 

. .... .. ..... $225.00 
... . $650.00 

.... $275.00 

... $750.00 
.. $400.00 

TEK TG501 Time Mark Generator, 1nS-5S, TM500 series 

$850.00 

$750.00 

WAVEFORM GENERATORS 

FUNCTION 
HP3310A5MHz Function Generator. $325.00 
HP3310B 5 MHz Function Generator, monocycle & burst operation $425.00 
SYNTESTSI-102TTLCiockSynthesizer, .......................... $150.00 

0.1 Hz-16 MHz, 6 decade resol. 
TEK DD501 Dig~al Delay & Burst Gen., for function & pulse gen 's ... .. $375.00 
TEK FG502 11 MHz Function Generator, TM500 series .. . ............. $325.00 
TEK FG504 40 MHz Function Generator, TM500 series . . ............. $875.00 
TEK RG501 Ramp Generator, TM500 series .. . ................ $225.00 
WAVETEK 132 2 MHzVCG /Noise Generator ................................ $600.00 
WAVETEK 135 2 MHz Lin/Log Sweep/Function . . ........... $275.00 

' Generator, tone burst 
WAVETEK 148 20 MHz Function Generator, . $700.00 

AM/FMIPM modulation 
WAVETEK 166 50 MHz Pulse/FunctiOn Generator $1,250.00 

PULSE 
HP214B 10 MHz Pulse Generator, 50V/50 Ohms, auto duty cycle . $2,250.00 
HP8004A 10 MHz Pulse Generator, double pulse & offset $250.00 
HP8005B 20 MHz Dual Output Pulse Generator .. $400.00 
HP8012B50 MHz Pulse Generator .. . . $600.00 
HP8080A/81A/82A/83A 300 MHz Word Generator . . . ... $900.00 
HP8080A/91A/92A/2x93A 1 GHz Dual Channel Pulse Generator .... $1,650.00 
HP8080A/91AI92A/93A 1 GHz Single Channel Pulse Generator .... $1 ,400.00 
HP8080AI91A/93A 1 GHz Clock Generator . ... . ...... $900.00 
HP8082A 250 MHz Dual Output Pulse Generator . . ... $1,400.00 
PHILIPS PM5785B 125MHz Dual Output Pulse Gen.,. . .. $1,100.00 

burst mode, 1 nS Tr 
TEK PG501 50 MHz Pulse Generator, TM500 series .. .. $300.00 · 
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TEKPG502250MHzPulseGenerator, Tr<1nS, TM500series ........ $700.00 
TEK PG505100 kHz Pulse Generator, 80V, TM500 series .... $275.00 
WAVETEK 801 50 MHz Pulse Generator . . .. $550.00 

PROGRAMMABLE 
HP81651\ProgrammableSignaiSource, 1 mHz-50MHz . . $2,600.00 
TEKAWG51 OS Arbitrary Waveform Generator, 50 MS/s, 12 bits .... $3,000.00 
TEK AWG51 05-opt.02 Arbitrary Waveform . ...... .... ... .... ... ...... $4,250.00 

Generator, dual channel option 
TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ... $1,275.00 
WAVETEK 278-opt. 02 12 MHz Programmable .. $1,500.00 

Synthesized Function Gen., GPIB 

VOLTAGE & CURRENT 

VOLTMETERS 
HP3457A 7-1/2dig~Voltrneter .... . . ........ $2,000.00 
KEITHLEY 181 6-112 dig~ Nanovo~meter, 10 nV sensitivity, GPIB ... $1 ,500.00 
KEITHLEY 195A/1950 5-112 dig~ Mu~imeter,. . ... $800.00 

100uV/100pA/0.0001 ohmsens 
SOLARTRON 7150 5-112/6-112 digit Multimeter, GPIB 
TEK DM511-opt02 4-112 DigitDMM, w/P6602Temp ... 

Probe; TM500 (NEW/BOXED) 

VOLTAGE SOURCES 
HP6114A Precision Dual Range Power Supply, . 

20V2A/40V1A 
HP61151\ Precision Dual Range PC>Ner ... 

Supply, 50V 0 8A /100/ 0.4A 

CURRENT METERS & SOURCES 
HP428B DC Cli~on M111iameter, 1 mA-1 0 A f.s ............. ..... .. .. 
HP6177C DC Current Source, to 50V, 500mA ... . 
HP6181C DC Current Source, to 100V, 250mA .. 

.. $550.00 

.. $395.00 

.. $875.00 

$875.00 

$350.00 
$600.00 
$675.00 

HP6186C DC Current Source, to300\l, 100mA . 
KEITHLEY 224 Programmable Current Source, 

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

$450.00 
SnA-101 rnA, GPIBoption 

KEITHLEY 225 Current Source, t nA-99.9 rnA, 
10-100V compliance 

KEITHLEY 414APicoammeter, 0.1 nA-10 rnA, analog scale .. $375.00 
KEITHLEY 642 Electrometer . $3,900.00 
LEEDS & NORTHRUP 4360 Prec1sion $650.00 

Current Shunts, 15-500 Amp 
TEKCT-5 High CurrentTransformerfor P60211N3302, to 1000A ..... $650.00 
VALHALLA 2575AAC/DC WidebandActive Shunt, 20 mA-100A $1,200.00 

IMPEDANCE & COMPONENT TEST 

IMPEDANCE 
HP4800A Vector Impedance Meter, 5Hz-500kHz . ..... $550.00 

L.C.R. 
BALLANTINE 32051\4 digit Micro-Ohmmeter ... $875.00 
BOONTON 62AO 1 MHz Inductance Meter, 2-2000 uH .... . ....... $700.00 
BOONTON 72BD 1 MHz Digital Capacitance Meter, 2-2000 pF ........ $700.00 
E.S I. 2160LCR Bridge, 20Hz-150kHz ...... . .. $2.1.000.00 
E.S.I. 2961/4-1/2 D1git LCR Bridge, 120 Hz & 1kHz . . ...... ~850.00 
GR 1666 DC Resistance Bndge, 1 micro-ohm- 100 k1lohms . . .. $1 ,000.00 
HP4326A-001 Milliohmeter, 0.001-100 ohms f s , battery option .... $1 ,350.00 
HP4329A High Resistance Meter, $1,350.00 

500Kohm-2x10E16ohm, 10-1000V 
HP4342AQ Meter, 22 kHz-70MHz, 0=5-1000 .. 
MEGURO M0-171 VHF Q Meter. 20-230 MHz, .. 

0=10-500, freq. readout 100Hz 

STANDARDS 

$2,250.00 
$1,100.00 

E S. I. RS-925 9-0ecade Res1stor, 0 01 ohm-1 .2 Megohm . $2.l000.00 
E.S I SR 1010 Resistance Transfer Standards. 1 ohm-100 Klstep ..... ~800.00 
FLUKE 5450A Pnogrammable Resistance Standard, 2 & 4 wire . $2 750.00 
GR 1409-SERIES Standard M1ca Capacrtors, 0 05% accuracy .... $150.00 
GR 1432-N 5-Decade Res1stor, to 11,111 ohms, 01 ohm res $275.00 
GR 1432-U 4-Decade Res1stor, 0-111 10ohms, 0 01 ohm resolution $175.00 
GR 1433-X 6-Decade Resistor, to 111,111 0 ohms, 0.1·ohm res $550.00 
HP 164708 Stable Inductors, set of 4 $500.00 
LEEDS & NORTHRUP 4220-SERIES M1lliohm Standards .. $650.00 

HI POT 
ROD-L M500AV 5000VoltAC HIPOT Tester 

CURVE TRACERS 
TEK 576 Curve Tracer, to 220W 
TEK 577D1/177 Storage Curve Tracer, w1th standard testf1xture 
TEK 7CT1 N Curve Tracer, to0.5W, 7000senes 

TOR 
TEK 1502-opt.04 Time Domain Reflectometer, 

0-2 ,000 feet, chart recorder 
TEK 1503-opt.04 Time Doma1n Reflectometer. 

0-50,000 feet, chart recorder 

POWER SUPPLIES 

SINGLE OUTPUT 
GLASSMAN PSIEG-05R06 5kV CV/CL Power Supply, to 6mA 

Write In 95 on Reader Service Card . 

$700.00 

$2,350.00 
$2,250.00 

$500.00 

$2,250.00 

$2,000.00 

$500.00 

HP6002A-001 Pnogrammable PC>Ner Supply, . . . ...... $875.00 
0-50V /0-10A/200Watts 

HP6023AAutorangingPowerSupply, ....................................... $1,150.00 
to 20V /30A/240Watts 

HP6206BDual Range Power Supply, $250.00 
30Vat 1 A/60Vat0.5A 

HP6259B-02610V at 50ACV/CC Power Supply ........................ $500.00 
HP6260B-02710Vat 100A CV/CC Power Supply ............................ $675.00 
HP6261 B-027 20V at 50 A CV/CC PC>Ner Supply .. . ............ $675.00 
HP6263B20Vat 10ACV/CC Power Supply .. . ............................ $400.00 
HP6264B-01120Vat20ACV/CC Power ........................................ $500.00 

Supply, w/overvoltage crowbar 
HP6265B 40 Vat 3 A CV/CC Power Supply . . ...... $350.00 
HP6265B 40V at 5A CV/CC Power Supply . $400.00 
HP6267B40Vat 10ACV/CC Power Supply .. . .............. $550.00 
HP6268B40Vat30ACV/CC Power Supply ................................ .... $850.00 
HP6289A40Vat 1.5ACV/CC Power Supply .. $250.00 
HP6296A 60V at 3A CV/CC Power Supply . ...... . ...... $400.00 
HP6299A 100 Vat 750 mA CV/CC PC>Ner Supply $250.00 
HP6438B 60V at 5A CV/CC Power Supply . . . . ... . .. $375.00 
KEPCOATE-100-1M 100Vat 1 ACV/CC Power Supply ... .. $300.00 
KEPCO JQE-36-15M 36Vat 15ACV/CC Power Supply ..... . ............. $375.00 

MULTIPLE OUTPUT 
HP6253A Dual Output 20 V 3 A CV/CC Power Supply .... . ................. $500.00 
HP6255A Dual Output 40V 1.5 A CV/CC Power Supply .. . . ....... $500.00 

MISCELLANEOUS 
ACME PS2L-1000 Programmable Load, . . ............... $450.00 

to75V/150A/1000Watts 
ELGAR 121B/401VAC Power Source, 0-135\/, . . ......... $650.00 

120W, 45Hz-10kHz 
HP59501A HPIB Isolated DAC/Power Supply Programmer ... $175.00 
HP6827A Bipolar Power Supply/Amplifier. to 100 V, 500 mA .. $800.00 
KEPCO BOP 100-1M BipolarOpAm~Power .. . .............. $500.00 

Supply, to 100 V, 1 A 
KEPCO BOP 1000M BipolarOpAmp/Power Supply,.. . ........ $600.00 

to1000\/,40mA 
KEPCO BOP 36-5M BipolarOpAmpiPowerSupply, to36V, 5A ...... $550.00 
KJKUSUIPLZ-nW Programmable Load, .................. . ......... $200.00 

4-110\/, 0-12A, 70W max 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
HP5314A 100 MHz1100 nS Universal Counter .. 
HP5315A 100 MHz/100 nS Reciprocal Counter, high res. aud10 .. 
HP53151\-001100 MHz/100 nS Universal Counter, .................... . 

.. $225.00 
... $550.00 

$650.00 
TCXO reference 

HP5316A 100MHz/100nS Universal Counter, HPIB 
HP5316A-003100MHz/100 nS Universal Counter, . 

HPIB, 1.0GHzC-chan . 
HP5370B-001100MHz Univ. Time Int. Counter, . 

20 pS single shot, OCXO 

.... $750.00 
$1,000.00 

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

HPE142G<>..010,030VXI card 200 MHz/2 nS Univ ................. . ..... $1,500.00 
Counter, TCXO& 2.5 GHz C-ch 

RACAL-DANA 1992-04E,55100MHz/10nS .. . ............. $950.00 
Univ. Counter, 1.3GHzC-ch., OCXO, GPIB 

TEK 7D15 225 MHz Universal Counter/Timer, 7000 series .. 
TEK DC5004 Pnogrammable 100MHz/100nS 

s Counter/Timer, TM5000 serie 
TEK DC5009-opt.01 Programmable 135 MHz . 

Univ Counter/Timer, TCXO, TM5000 
TEK DC5010 350 MHz/3.125 nS Univ. Counter,. 

TM5000 series 
TEK DC503A 125 MHz Universal Counter/Timer, TM500 series 
TEK DC509 135 MHz H1gh Resolution 

Universal Counter/Timer, TM500 

FREQUENCY COUNTERS 
EIP 545-opt.05,0818 GHz Frequency Counter, 

OCXO and GPIB 
FLUKE722G<>.-opt.1111 .3GHz 

Cornmumcat1ons Counter. TCXO option 
HP5305B/5300B-0011 3GHz Counter Package .. 

w/TCXO ref , high res audio 
HP534Q<>.-001 ,00618GHz Frequency . 

Counter, OCXO, +39 dBm lim~e· 
HP5340A.Q01 ,01118 GHz Frequen Counter, 

OCXO reference. HPIB 
HP5342A-01 ,04,05, 11 24 GHz Freq"~ncy Counter, 

OCXO, DAC, and HPIB 
HP53451535515356A.Q06 Pulsed/CW Frequency 

Counter, 0.4-18 OGHz, 75nS pulse 
SYSTRON-DONNER 60548 24 GHz Frequency Counter . 
SYSTRON-OONNER 6054B-opt.05,26 . 

26 5 GHz Frequency Counter, GPIB 
TEK 7D14 525 MHz Frequency Counter, 7000 ser~es 
TEK DC502 550 MHz Frequency Counter, TM51)() senes 
TEK DC504 80 MHz Frequency Counter . 

STANDARDS 
AUSTRON 1250A Crystal Frequency Standard, . 

0 1/1 .0/5.0MHz, AC/batt. 

..... $275.00 
....... $475.00 

$750.00 

. $1 ,200.00 

$500.00 
$700.00 

$1 ,875.00 

$650.00 

...... $450.00 

. $1,900.00 

$1,900.00 

$3,900.00 

$3,500.00 

.. $1,875.00 
$2,400.00 

$175.00 
$400.00 

.... $125.00 

. $900.00 

HP5087A-031 DistnbutionAmp., ... 
0.1/1 .0/5.0MHz x 4 channels each 

. .. $1,800.00 
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90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS 

AUDIO & BASEBAND 

SPECTRUM ANAL VZERS 
HP358ClA-002SpectrumAnalyzer, ..... . .................. .... ....... $1,850.00 

5 Hz-50 kHz, 1 Hz res., bal. input 
HP3581AWaveAnalyzer, 15Hz-50kHz... . .... $900.00 
HP3586C Selective Level Meter, 50 Hz-32.5 MHz, 50 & 75 ohms ... $~ 750.00 
HP8556A LF Section, 20Hz-300kHz .. .. ..... . .... ... ........ . ...... ~500.00 
TEK 7L5-opt.2517603 Spectrum Analyzer, .... ... .. .... ... .... ....... ... . . . . $2,250.00 

20 Hz-5 MHz, w/tracking gen.,display 

DISTORTION ANAL VZERS 
HP334A Distortion Analyzer, 5Hz-600kHz, -60 dB, auto null ing .... ..... $550.00 
HP339A Distortion Analyzer, bui~-in low distortion osc.. . .... $2,400.00 
TEK DA4084 Programmable Distortion Analyzer, . $1,500.00 

0.0025% THO, wlframe 

RMS VOLTMETERS 
FLUKE89201\TrueRMSV~meter, 1BOuV-700V, 10Hz-20MHz ..... $700.00 
HP3400ARMSVo~meter, 10 Hz-10MHz ... .................... . ... $250.00 
HP400FLAC~eter, 100 uV-300Vf.s., 20 Hz-4 MHz ...... ... . .... . $200.00 

OSCILLATORS 
HP3335A Synthesizer/Level Generator, 200 Hz-80 MHz ................ $3.z250.00 
HP4204ASynthesizer, 10Hz-1 MHz, 1 mV-30V/6000hms ..... ~350.00 
ROCKLAND 5100 Synthesizer, 1 mHz-1 .999999999 MHz . . . ......... ... $400.00 

FILTERS, MISCELLANEOUS 
KROHN-HITE3202 Dual High-Pass/Lew-Pass 

Fi~er. 20 Hz-2 MHz, 24 dB/oct 
............... $600.00 

KROHN-HITE 3342 Dual HP/LP Fi~er, ... $1,100.00 
0.001 Hz-99.9 kHz. 48 dB/octave 

KROHN-HITE 3343 Dual HP/LP Fi~er, ... $950.00 
O.D1 Hz-99. 9kHz, 48 dB/octave 

PA.R. 189 Fi~er/Amplifier, 0.1 Hz-110 kHz, variable Q & gain .. . ... $400.00 
TEKAM502 OifferentiaiAmplif~er, 0.1 Hz-1 MHz, TMSOO series .... $575.00 
WAVETEKIROCKLANO 752A-002 Dual Lew .. ... . .... $1,100.00 

Pass Fi~er, 1Hz-100kHz, 115dB/octave, GPIB 

RF & MICROWAVE 

SPECTRUM ANAL VZERS 
HP11517N18A/19A/20AHarmonicMixer, 12.4-40.0GHz, .... $700.00 

for 8555A, 8565A 
HP5371A Modulation Domain Analyzer, 125 mHz-500 MHz $5,900.00 
HP8406ACombGenerator, 1/1CY100MHzincrements, to5GHz ........ $450.00 
HP8443A Tracking Generator, 0.1-110 MHz, LED display .................. $700.00 
HP8444A Tracking Generator. 0.1-1300 MHz, for 8554B .... ... ... . .. .. $800.00 
HP8444A-059TrackingGenerator, 0.5-1500MHz .... $1,500.00 

for 8554,8568,etc. 
HP8552B IF Section ............. ......... ............ . 
HP8553BRF Section, 1 kHz-110MHz 
HP8554B RF Section, 0.1-1250MHz ... ................. . . 
HP8554BI8552BI141T Spectrum Analyzer, ..... ......... ... .... .... ..... . 

... $750.00 

... $500.00 
....... . $800.00 

$2,000.00 
100kHz-1250MHz, 100Hz resolution 

HP8555A RF Section, 0.01-18 GHz ..... 
HP8555N8552BI141T Spectrum Analyzer System, .. 

10MHz-18GHz, 100Hz res. 
HP8558BI181TR Spectrum Analyzer, 

0.1-1500MHz, 1kHz res., w/display 
HP8559A/181 TR Spectrum Analyzer, 0.01-21 GHz, 

1 kHz res., w/display 

.......... $950.00 

...... $2,250.00 

··········· $2,250.00 

..... $4,500.00 

TEK 496P Spectrum Analyzer, 1 kHz-1.8 GHz, 30Hz res., GPIB $5,500.00 
TEK7L1&'7603SpectrumAnalyzer, .. ................... . $3,400.00 

1.5-18.0 GHz, 30Hz res., w/display 
TEK TR503 Tracking Generator, 0. 1-1800 MHz, for 492/4/516 .. . $1,750.00 

NETWORK ANALVZERS 
HP11665BModulator, 0.15-18.0GHz, for use with 875516/7 .............. $375.00 
HP8407N8412N8601ANetworkAnalyzer, ................................ $1,250.00 

100 kHz-110 MHz, with sweep generator 
HP850201\ Directional Bridge, 0.01-4.3GHz, N(f) , for 875516/7 .......... $750.00 
HP85021A Directional Bridge, 0.01-18.0 GHz, ............................. $1,200.00 

APC7, for 8755/ffl 
HP85021C Directional Bridge, 0.01 -18.0GHz, N(f), for875516/7 $1,200.00 
HP85050DAPC7Calibration Kit, for8510series .......................... $1,100.00 
HP8505A-<l0518503A/8501 Netv.orkAn.,. ........ .... .... .... . ...... $6,000.00 

0.5-1300 MHz, $-parameters, storage norm 
HP8755C/11666A-021181T ScalarNei'MlrkAn. ......................... .. $1,750.00 

w/dir. bridge, 10MHz-18GHz&frame 
NARDA 7000AJ720217206MicrowaveMu~imeter ............... $1,950.00 

System: scalar analysis 0.1-18 GHz 
WILTRON 560/3x-7S50Scalar Network $2,000.00 

Analyzer, w/3 detectors, 0.01 -18.5 GHz 
WILTRON 560/ 560-98K50 Scalar Nei'Mlrk Analyzer, ................... $2,950.00 

wNSWR Autotester 0.01 -40 G Hz 

SIGNAL GENERATORS 
BOONTON 1020 Synthesized Signal Gen., 0.15-540 MHz, GPIB 
BOONTON 1 02C Signal Generator, 0.45-520 MHz, AM, FM . 
COMSTRON FS-2000-4 Synthesizer, 

10 MHz-4 GHz, 1 uS speed, -140 dBc noise 
FLUKE 6060A Synthesized Signal Generator, . 

0.1-1050MHz, 10Hz res. 
FLUKE 6060AIAN Synthesized Signal Gen , . 

10 kHz-520 MHz, 10Hz res. 
GIGATRONICS 875186 Level led Mu~iplier, 

26.5-40.0 & 50.0.75.0 GHz outputs 
HP117201\ Pulse Modulator, 2-18GHz, Tr<10nS, >BOdB 
HP851!X1V Frequency Mu~ .. .......................................... . 

10.15 GHz in/50-75 GHz out>O dBm 
HP8614ASignaiGenerator, 0.8-2.4GHz,AM, FM, Pulse .... 

$1 ,850.00 
. $850.00 

$15,000.00 

$3,750.00 

$2,000.00 

$8,000.00 

$1,200.00 
$4,250.00 

... $550.00 

HP8616A.Signa1Generator, 1.8-4.5GHz, AM, FM, Pulse . . ..... $450.00 
HP8640B-003 Signal Generator, 0.5-512 MHz, .................. . ...... $1,500.00 

reverse power protection 
HP8640B-004Avionics Signal Gen., 

0.5-512 MHz, precision at1enuator 
HP8654A Signal Generator, 10.520 MHz, . 

metered AM/ unmetered FM 

....... $1,900.00 

..... $650.00 

HP86601A RF Plug-in, 10 kHz-110 MHz, for 8660 series .. .. $650.00 
HP8660C/86602BI86633BSynthesized Signal ............ $2,750.00 

Generator, 1-1300MHz,AM, FM, HPIB 
HP8660C/86603A-002/34A Synthesized Sig. Gen., .. . ...... .. $4,500.00 

1-2600 MHz, phase mod. to 10 MHz 
HP8683B Signal Generator, 2.3-6.5 GHz, AM, WBFM, Pulse . $5,000.00 
HP8684B Signal Generator, 5.4-125 GHz, AM, WBFM, Pulse .. $5,000.00 
WILTRON 67 42A Synthesizer/SWeep Generator, .................... ....... $9,000.00 

18.0.26.5 & 2Ei.5-40 0 GHz 

SWEEP GENERATORS 
EIP928-<lpt.9201 SNeepGen., .. . .................... $4,000.00 

1.0.18.6GHz, stepatten., powersweep, GPIB 
HP8601AGenerator/Sweeper, 0.1-110MHz, +20 dBm levelled .......... $500.00 
HP8620C Sweep Oscillator Frame ..... ............................................. $550.00 
HP8620C-011 Sweep Oscillator Frame, HPIB programmable ............. $675.00 
HP86210ARF Plug-In, 3-350MHz, +13dBm levelled ................. .... .... $450.00 
HP86222A RF Plug-In, 0.01-2.4 GHz, +13 dBm levelled ........... ...... $1,400.00 
HP86222A-002 RF Plug-in, 10.2400 MHz, 70 dB step at1enuator .... $1 ,750.00 
HP86222B-002 RF Plug-In, 10.2400 MHz, ................................... $1,950.00 

crystal markers, 0.70 dB at1en 
HP86235ARFP1ug-in, 1.7-4.3GHz,+1 6dBm unlevelled .... . ........ $600.00 
HP86240A RF Plug-in, 2.0.8.4 GHz, + 16 dBm unlevelled ...... ............. $950.00 
HP86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ................ $500.00 
HP86242D-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled ......... $500.00 
HP86260ARFPiug-in, 12.0.18.0GHz, +10dBmunlevelled ... ........ $1,000.00 
HP86290ARF Plug-in, 2.0.18.0GHz, +7dBm levelled ................. $1,750.00 
HP86290B RF Plug-In, 2.0.18.6 G Hz, + 10 dBm levelled ...... ........... $2,000.00 
HUGHES47723H IMPATISweeper, 40.60GHz, ... . ........... $4,500.00 

5 mW unlevelled, w/HP 8620C 
WAVETEK 1067 Sweep Generator, 1-400 M Hz, +1 0dBm, 75ohms .. $500.00 
WAVETEK 2001 S.Veep Generator, ........................ . . .. $850.00 

1-1400MHz in three overlapping bands 
WAVETEK 954 Signal/Sweep Generator, ............ $2,000.00 

3.7-7.6GHz, +7 dBm unlevelled 
WAVETEK 962 Sweep Generator, ........... $2,500.00 

1.0.4.0GHz, markers, +12 dBm unlvld 
WAVETEKIMARCONI8910 Prog rammable $5,500.00 

Sweep Generator, 2-20GHz, +10 dBm, GPIB 

POWER METERS 
BOONTON 42B/41-4BAnalog Pcwer Meter, . ..... . $475.00 

with 1 MHz-12.4 GHz sensor 
BOONTON 42B/41-4EAnalog Pc:wer Meter, . . ......... $650.00 

with 1 MHz-18 GHz sensor 
BOONTON 42BI42A-S3 Analog PoY.er Meter, . . ... $375.00 

with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICROWAVE 47614240A . .... .. . ............ .......... $375.00 

PowerMeter&Sensor, 0.01 -18GHz, -35 to +10dBm 
HP11683A Range Calibrator, for 4351617/8 power meters . . .............. $750.00 
HP432N478APowerMeter, 0.01-10GHz, . .. . ................. $375.00 

-20dBm to+10dBm F.S 
HP432C Power Meter, 10 uW-1 0 mW, autoranging, digital display ..... $325.00 
HP435A/8481APcwerMeter, 10 MHz-1 8GHz, -30 to+20dBm ...... $1,000.00 
HP435A/8482APcwerMeter, 0.1-4200MHz, -30to +20dBm ......... $1,000.00 
HP435A/8482H PowerMeter, 0 .1-4200MHz, -15to+34dBm ......... $1,150.00 
HP435A/8484APowerMeter, 10MHz-1 8GHz, -70to -20dBm ....... $1,000.00 
HPK486A WR42 Thermistor Mount, 18.0.26.5 GHz, for 432 series ..... $400.00 
HPQ8486A Power Sensor, 33 0-50 0 GHz, WR22 waveguide ......... $1,500.00 
HPR486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series ..... $400.00 
WAVETEK 1034APortableAnalog Power Meter, 1 MHz-18GHz ........ $375.00 

RF MILL/VOLTMETERS 
BOONTON920CII\-01 RFMi lhvo~meter, 10kHz-1.2 GHz, GPIB ...... $950.00 
MILLIVAC MV-723BBRS RF Millivoltmeter, .. $375.00 

10 kHz-1.2 GHz, 1 mV-30V 
RACAL 9303 TRMS Level Meter, ... $875.00 

10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
AIL TECH 7615 Noise Source, 10.1300 MHz, N(m), 15 dB ENR . .. . . $350.00 
AIL TECH 7616 No1seSource, 1.0-12 4 GHz, N(m), 15dBENR ......... $375.00 
AIL TECH 7618E Noise Source, . . .... $675.00 

10 MHz-18 GHz, SMA(m), 15 dB ENR 
BOONTON 82AD FMIAM Modulation Meter, 10-1 300MHz ............ $1,000.00 
ENI 600LAmplifier, 24dB, 0.8-1020 MHz, 150mW.... . .................. $450.00 
ENI A150Amplifier, 55 dB, 0. 3-35.0MHz, 150Wat1s .............. $2,000.00 
ENI A300Amplifier, 55 dB, 0.3-35.0MHz, 300Wat1s .. . ....... $3,500.00 
HP11715AModulationSource . $1,250.00 
HP8447F-H64 Dual Amp , 9 kHz-50 MHz/ $1,100.00 

28 dBG & 0. 1-1300MHz/25 dBG 
LOGIMETRICSA3001L TWT Ampl1fier, 20Wat1s, . . ........ $2,200.00 

1.0.2 0 GHz, ga1n >30dB 
M P.D LAB2-1 020-2AAmpllfier 34 dB 1 0-2 0 GHz, 2 Watts ....... $1,000.00 
M PD. LAB2-110-1 EAmpllfier, 30dB, 100.1000 MHz, 1 Wat1 . $700.00 
M.P.O. LAB2-714-3AAmplifier, 34 dB, 0.7-1 4 GHz, 3 Watts .. $1,000.00 
MAURY MICROWAVE MT7118A Cryogenic Noise Source, ... $750.00 

lquid nitrogen, DC-18 GHz,APC7 
MICROWAVE SEMI. CORP MC5112 Noise Source, ...................... $325.00 

25.5dB ENR, 1.0-12.4GHz, N(m), +28VDC 

COAXIAL & WAVEGUIDE 

ANZAC MDC-1 71 MIXer, RF/L0=4-18 GHz, 
LO + 7 dBm. IF=DC-4 GHz, SMA 

FXRIMICROLAB U164AFWR28 Direct Read ing 
Attenuator, 0.50 dB, 26.5-40.0 GHz 

Write In 95 on Reader Servlca Card. 

$135.00 

.. $1,000.00 

GR 874-LTL Constant Impedance Trombone .. .......... ······ ...... $450.00 
Line, 0-44 em, DC-2 GHz 

GR 900-LB Precision Slotted Line, 0.3-8.5 GHz, .. 
50 Ohms 0 .1% tol. 

GR 900-0 G R900 14mm lnterseries Adapters 
HITACHI K461 0 WR42 Direct Reading .............. . 

Phase Shifter,0-360 deg., 18-26.5GHz 

H • $450.00 

.... $125.00 
$1,400.00 

HP11691D Directional Coupler, 22 dB, 2-18 GHz ....... $500.00 
HP11692D Dual D~rectional Coupler, 22 dB, 2-18GHz ......... $900.00 
HP333300 Detector, 0.01 -33.0 GHz, APC3.5(m)/SMC(f) ........ . ......... $275.00 
HP764D Dual Directional Coupler, 20 dB, 215-450 MHz .. . ...... .... $150.00 
HP7670 Dual Directional Coupler, 20 dB, 1.9-4. 1 GHz ........................ $150.00 
HP778D-011 Dual Directional Coupler, 20 dB, 100.2000 MHz ......... .. $400.00 
HP7790Directiona1Coupler, 20dB, 1.7-12.4GHz ............................. $375.00 
HP8472ACrystal Detector, 10MHz-18GHz, neg. pol., SMA(m) ......... $150.00 
HP84950 StepAttenuator, 0-70 dB, DC-26.5 GHz, APC3.5(f/f) $550.00 
HP8497K-004 Programmable Attenuator, .. . ... $600.00 

0-90 dB, DC-26.5 GHz, APC3. 5 
HP905A Coax1al Sliding Load, 1.8-18.0GHz,APC7/N(m)/N(f) .......... $300.00 
HP909C-013PrecisionTermination, .......................... . ....... $150.00 

DC-2 GHz, SWR<1 .01 , N(f) 
HPK532A WR42 Frequency Meter, 18.0.26.5GHz . . ........... $500.00 
HPK752D WR42 Directional Coupler, 20 dB, 18.0.26.5 GHz .............. $400.00 
HP0532A WR22 Frequency Meter, 33.0.50.0 GHz .. . ....... $1,500.00 
HPR532A WR28 Frequency Meter, 26.5-40.0 GHz . $500.00 
HUGHES45321H-2306Directiona1Coupler, 6dB, 26.5-40.0GHz .... $400.00 
KRYTAR202020016 Directional Det., 2-20GHz, .. . ............ . . $200.00 

SMA(f/m)/SMC(f), 10 uV/uW 
NARDA26298 20dBAitenuator, 150Watts, DC-1 GHz, N(flf) . $200.00 
NARDA 3000-SERIES Directional Couplers $150.00 
NARDA 3090-SERIES Precision High Directivity Couplers ...... $225.00 
NARDA4000-SERJES SMA Miniature Directional Couplers .................. $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(flf/1) ....... .. $225.00 
NARDA 4428-4 4-Way Pewer Divider, 0.5-18 GHz, SMA(!) .. . .... $225.00 
NARDA 5070-SERIES Precision Reflectometer Couplers ...... ............ $300.00 
NARDA 765-2020dBAitenuator, 50 Watts, DC-5GHz, N(mlf) ......... $125.00 
NARDA 768-3030dBAttenuator, 20Watts, DC-11 GHz, N(mlf) ....... $125.00 
NARDA 792FFVariableAttenuator, 0-20dB, 2.0-12.4GHz .. . ..... $375.00 
OMNI-SPECTRA202~20 Direct1onal .. $450.00 

Coupler, 20 dB, 10.40 GHz, 3mm 
PASSIVE MW. RHG-1 003 WR28 Isolator, .. . ... . . ......................... $250.00 

20dB, 26.5-40.0GHz, loss<1 dB 
RLC AV-70124-R Level SetAttenuator, 0-20 dB, 

7.0.12.4GHz, SMA(flf) 
.. $75.00 

TRGA510WR28Precision RaaryVaneAtten , . $1,000.00 
0-50 dB, 26.5-40 GHz 

TRG 8551 WR22 Frequency Meter, 33.0.50.0 GHz ... . ....... .. $550.00 
TRGV551 WR15 Frequency Meter, 50.0.75.0GHz ........................... $600.00 
TRGV561-20WR15 Directional Coupler,....... . .... $300.00 

20 dB, SO. 75 GHz, 20 dB dir. 
WATKINS-JOHNSON FD93HC Frequency .............. . .......... $125.00 

Doubler, 4-18 GHzoutput, conv.loss <14 dB 
WEINSCHEL 1515Power Divider, DC-18GHz, SMA(f/f/1) . 
WEINSCHEL 1579 Power Divider, DC-26. 5 GHz, 

APC3.5(f/flf) •NEW 
WEINSCHEL 3200-1 Programmable Step Allen., 

... $125.00 
. $275.00 

........ $200.00 
0-127 dB, DC-2 GHz, SMA ·NEW 

WILTRON 97SF50-1 Directional Bridge, . 
10MHz-18GHz, SMA(!), 38dBdir . 

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

LOGIC 
HP5004A Signature Analyzer .. . .... $150.00 
HP5005ASignatureMultimeter .... ... ........... .................... . $350.00 
HP5005BSignatureMultimeter, TIVCMOSIECL, HPIB .... .. $750.00 
HP817QII.-002 Logic Pat1ern Generator, .......... ........ . ...................... $1,400.00 

2 MB/s, address driver option 
TEK 1240/(2x)D2 Logic Analyzer, w/(36) 50MHz channels .............. $1,500.00 

COMMUNICATIONS 

HP28687A LAN Wire Test Instrument, for 25 pair cable 
HP3551A Transmission Test Set ..... . 
HP4935A Transmission Test Set, 20Hz-110kHz . 
HP59401AHP1BBusAnalyzer .... 
TEK 1410R-opt.04 NTSCTestSignaiGen. w/ 

············ $750.00 
...... $750.00 

...... S1.z675.oo 

. ........ ~700.00 

SPG2,TSG1,TSP1 ,TSG3,TSG5,TSG6 .. . .. $2,750.00 
TEK1411R-opt.04PAL Test Gen.. . ......... ... •.. .... $2,750.00 

w/SPG12,TSG11 ,TSP11 ,TSG13,TSG15,TSG16 
TEK 144 NTSC Test Signal Generator .... 
TEK 147A NTSC Test S1gnal Generator, with noise test s1gnal 
TEK 1485R Dual Standard Waveform Monitor, NTSC & PAL 
TEK 521A PAL Vectorscope . 
WANDEL & GOLTERMANN RM-4 

Rad1olink Measunng Set, 70 MHz 

MISCELLANEOUS 

. $675.00 

. $950.00 
$1,850.00 

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

FLUKE 2180A RTD Thermometer .. .H •• $500.00 
FLUKE 2190N2300A/1 120A 10-Chan. Scann1ng . 

Thermometer, types J,K, T,R,C, GPIB 
FLUKE2190AIY20031Y2001 Temperature 

Calibration System 
HP59307A HPIB VHF SNitch . 
P.A.R. 5205-94,95,96,98 Lock-In Amp, 

20Hz-20kHz, int osc , lin/log, GPIB 
P.AR. 5206 Two-Phase Lock-lnAmpllf~er, 2Hz-200kHz 
TEK J16/J6523 Phaometer, With Spot Luminance Probe 
TEK TM5006 5000-senes 6-slot Programmable Pcwer Module 
TEK TM503 500-series 3-sla Pcwer Module 
TEK TM504 500-series 4-sla Pc:wer Module 
TEK TM506 500-series 8-sla Power Module . 
TEK TM515 500-series 5-sla Traveller Power Module .. 

....... $875.00 

$950.00 

. ......... $200.00 
. .... $2,750.00 

$3,000.00 
$900.00 
$600.00 
$175.00 
$175.00 

.... $250.00 
$275.00 
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Radio From The "Twilight Zone" 

There's no mystery about shortwave radio 
broadcasters like the BBC, Voice of America, the 
Voice of Russia (the new post-communist name for 
Radio Moscow), and Radio Japan. The organiza­
tions (either governmental or commercial) behind 
such stations are well-known, and the actual loca­
tion of the stations is no secret. At the other 
extreme, we have the various pirate broadcasters 
often heard above and below the 40-meter (7000 
to 7300 KHz) band on weekend and holiday nights. 
These stations keep the identities of their operators 
and station location a close secret, but that's 
because the operators face severe penalties if 
caught by the FCC. 

However, there are some stations located in 
the "twilight zone" between mainstream shortwave 
broadcasters and kids playing at pirate radio. 
These stations are every bit as professional and 
powerful as conventional shortwave outlets, but 
they keep secret - or outright lie - about who is 
actually sponsoring them or where they are locat­
ed. Unlike both "legitimate" broadcasters and 
pirates, these stations are not on the air to enter­
tain or educate; instead, their purpose is to 
advance some political end for their true sponsors. 
These stations are the clandestine broadcasters, 
and listening to them can give you a front row seat 
to tomorrow's headlines! 

Sandinistas in 1990, 
most of these stations 
soon left the air. 

While some "legiti­
mate" international sta­
tions distort news events 
or even lie about them 
on occasion, clandestine 
broadcasters take 
deceptiveness to an 
entirely new level. Many 
clandestines claim to be 

operating from within their 
target country when they are actually located in a 
neighboring country. Clandestines may attempt to 
incite revolution or other violence within the target 
country. For example, some of the clandestines 
operated by Nicaragua's Sandinista regime broad­
cast instructions on how to make "Molotov cock­
tails" and simple explosive devices for listeners in 
El Salvador. 

The Origins of Clandestine Radio 

Clandestine broadcasting began in a big way 
at the start of World War II. Perhaps the first was 
Radio Espana lndependiente, the voice of the 
exiled Spanish Communist Party. This station first 
took to the air in 1941 from transmitters in the 
Soviet Union, and continued to broadcast from var­
ious locations in Soviet bloc countries until it 
closed in 1977 following the death of Francisco 
Franco. Radio Espana lndependiente was in many 
ways the prototype of all future clandestine broad­
casters. During its years of operation, it called itself 
"the station of the Pyrenees" (the mountains 
between France and Spain) and tried to convince 
listeners it was broadcasting "on the run" within 
Spssin itself. After the death of Franco and the 
resulting sweeping political changes within Spain, 
the station no longer had a mission and left the air. 

Perhaps the most famous clandestine broad­
caster of all time was the now-legendary Radio 

Swan/Radio Americas. In 

LA VOZ DEL CID 
CtdJa lndepemlente y Delmcratica 

May 1990, shortwave lis­
teners (SWLs) in North 
America were startled to 
hear a new station calling 
itself Radio Swan on 

CERTIFICADO DE SINTONIA 11 60 and 6000 KHz. All 
programming was in 
Spanish, with a strong 
anti-Castro slant, and the 
station claimed to be a 
commercial venture oper­
ating from Swan Island, a 
speck of land in the 
southern Gulf of Mexico. 

A~~/La,. 
QUIENNisr:O:~ a DIA._,;..£'-=·:..zt~- ..... 'l~:a.-!::.... ____ _ 

DE LA~GMT. A LAStduL.F.NtiSORk;}f'l~,e>;t?. 
··u YDZ BE LA IESISTUCIA" EN LA BANDA D MTS. FRECUENCIA 4ile.#~ .fL. 

A clandestine 
broadcaster usually 

A QSL card received from La Voz del CID 
for a reception report. Several peculiar aspects 

sounds much like any other shortwave broadcast­
er. However, clandestine stations are overtly politi­
cal creatures; they exist only to bring about some 
sort of political change or situation desired by their 
sponsors. When political conditions in either the 
target or sponsoring country change, a clandestine 
station may go off the air or be replaced by anoth­
er clandestine. 

For example, southeast Asia was a hotbed of 
clandestine radio broadcasting in the late 1960s 
during the height of the Vietnam War, but those 
clandestines vanished within days of the fall of 
Saigon in 1975. More recently, Central America 
was the site of clandestines sponsored by the 
Sandanista government in Nicaragua and other 
stations opposing them operating from neighbor­
ing countries. With the electoral defeat of the 
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about Radio Swan were 
immediately obvious. Swan Island was claimed by 
both the United States and Honduras, and the FCC 
even issued amateur radio licenses for operation 
from there. However, the FCC claimed to know 
nothing whatsoever about Radio Swan. Despite 
such denials, numerous SWLs using loop antennas 
(which can be highly precise on medium wave) 
were able to take multiple direction-finding bear­
ings that indicated that Radio Swan was clearly 
coming from Swan Island. Honduras was very 
vocal in its demands that the United States stop 
operating a radio station on "its" island. 

Radio Swan said it was owned by "Gibraltar 
Steamship Corporation" which, it turned out after 
some investigation, had no ships - steam or other­
wise - registered to it anywhere in the world. The 
president of Gibraltar Steamship was Thomas 

Cabot, a former head of the U. S. State 
Department's Office of International Security 
Affairs (a curious background for the head of a 
supposed maritime shipping company!). 

Radio Swan's few commercials were clearly 
inadequate to support an operation of its size and 
obvious expense. Radio Swan managed to so 
enrage Fidel Castro that he devoted an entire four 
and a half-hour speech at the United Nations in 
September 1960 denouncing it. 

Any pretense that Radio Swan was merely a 
commercial station went out the window with the 
abortive Bay of Pigs invasion in May 1961 . Radio 
Swan transmitted coded messages to the invading 
forces and guerrillas inside Cuba, suspending nor­
mal programming and serving as a communica­
tions link for invaders. Shortly after the failed inva­
sion, the station changed its name to Radio 
Americas. Radio Americas continued to claim it 
was a commercial station, broadcasting plenty of 
English and Spanish pop music with anti-Castro 
speeches. 

Why Radio Americas was closed remains a 
secret, but apparently the CIA decided the station 
was not effective in its mission of underr:nining 
Castro. Just before Radio Americas was closed in 
May 1968, well-known radio writer Tom Kneitel and 
the editor of the now-defunct Electronics 
Illustrated magazine were allowed to visit Swan 
Island under the guise of conducting a ham radio 
"DXpedition." They found Radio Americas in full 
operation, and wrote a feature story about it in 
Electronics Illustrated. That issue hit the news­
stands about the same time Radio Americas left 
the air for good! Some SWLs {like this author) 
believe that the CIA wanted to firmly establish 
Swan Island as the station's location before remov­
ing it from the air, perhaps to protect nations such 
as Mexico in their relations with Cuba. 

Clandestine Radio Today 

With Castro still in charge in Cuba, clandestine 
broadcasters still have him as a target. Today, how­
ever, most activity seems to be mainly sponsored 
by Florida's Cuban exile community rather than 
the CIA, and the transmitter sites seem to be some­
where in Guatemala and/or Costa Rica. 

The big anti-Castro clandestine today Is La Voz 
del Cuba lndependiente y Democnltica (CID). La 
Voz del CID uses a variety of frequencies at differ­
ent times, but it's best heard in the evenings on 
0430 UTC (11:30 p.m. Eastern standard time) on 
9920 KHz and from 0430 to 0700 UTC (2:00 a.m. 
Eastern standard time) on 6305 KHz. Both frequen­
cies may vary a few KHz. Programming consists of 
long political talks, pop music, and sometimes 
even Catholic mass in Spanish. If you hear La Voz 
del CID, you can send a reception report for their 
QSL card to 10021 S.W. 37th Terrace, Miami, FL 
33165. 

Colombia is currently the site of guerrilla and 
insurrectionist activity in the western parts of that 
nation, and Radio Patria Ubre is the voice of those 
rebels . Unlike niost clandestines, Radio Patria Libre 
is apparently just where it claims, namely regions 
of Colombia outside of the control of the central 
government. During mid-1994, the Colombian 
army claimed it had located and destroyed the 
transmitter facilities of this station in Colombia's 
San Lucas Mountains. However, it soon returned to 
the air from another location believed to be in west­
ern Colombia. While its schedule is erratic, Radio 
Patria Libre is often heard from 2100 UTC (4:00 
p.m. Eastern standard time) around 15050 KHz 
using AM or USB. It has also been reported on that 
frequency around 1400 UTC (9:00a.m. Eastern 



standard time). Another common frequency is 
6260 KHz, which is often active around 1130 UTC 
(6:30a.m. Eastern standard time). 

Korea, but claims to be operating from South 
Korea. It operates on 3481 KHz and best reception 
is usually an hour or so before your local sunrise (a 
good receiver and outside antenna will be a big 
help with this one if you're on the east coast). 
South Korea operates a similar station directed to 
North Korea called Voice of the People. It can be 
heard on 3912KHz at about the same time, but 
reception is often complicated by interference from 
amateur radio operators. 

9980, 13670, 15135, 15235, and 15580 KHz from 
1300 to 0100 UTC (8:00a.m. to 8:00p.m. Eastern 
standard time) mainly in Arabic with some Kurdish 
programs. Frequencies for best reception will vary 
throughout the day. 

A relatively new Central American clandestine 
is La Voz Popular, which opposes the current gov­
ernment of Guatemala. This station is believed to 
be operating from somewhere in Guatemala. Its 
normal frequency is around 6995 KHz, but some­
times is as high as 7010 KHz or as low as 6985 
KHz. The frequency may vary or "jump around" 
during a broadcast. It is most often heard from 
about 2330 to 0100 UTC (6:30 to 8:00p.m. 
Eastern standard time), with broadcasts lasting 
from a little over a half-hour to over an hour and a 
half. 

North and South Korea have been waging war 
through cland~stine radio for several years. The 
Voice of National Salvation operates from North 

Perhaps the hottest area at the moment for 
clandestine broadcasting is the Middle East. 
Unfortunately, many of these stations are difficult 
to hear in North America unless you're an experi­
enced SWL with above-average receiving gear. One 
better-heard one is Voice of the Iraqi People, an 
anti-Saddam Hussein station using powerful trans­
mitters in Saudi Arabia. It is heard on 9560, 9670, 

Iraq and Iran operate numerous stations aimed 
at each other. Iraq operates such stations as Voice 
of Iranian Kordestan, Voice of the Mojahed, Voice 
of the Struggle of Iranian Kordestan, and the Voice 
of the Worker. Returning the favor, Iran is the trans­
mitting site for Voice of Rebellious Iraq, Voice of 
Independent Kurdistan, and Voice of the Islamic 
Revolution in Iraq. 

By now you can see why chasing clandestine 
shortwave broadcasters can be so fascinating. 
While hearing these stations is often not easy, they 
do give you the chance to really be there when his­
tory is happening! NV 

l#60 COMPUTER SOFTWARE cont. 

3 '12" & 5 '14" floppy disks, software 
excess. 3 '12" 720K, 20,000 pes & up, $.07 
ea; 50,000 pes & up, $.06 ea; 75,000 pes & 
up, $.05 ea; 5 1/4 1.2M 20,000 pes & up, 
$.07 ea; 50,000 pes & up, $.06 ea; 75,000 
pes & up, $.05 ea. Send SASE/flyer. See 
our other ads. Since 1964. BNFE, 119 
Foster St, Peabody, MA 01960. T508·532· 
2323, F508·532·1040. 

CDs AND VIDEOS. Wholesale prices. 
February Special: Massive Melons only 
$19 postpaid (Must be over 21). No GODs 
please. Categories from educational to 
adult. Free flyers. Message/Fax: 501-223-
9406. Software City, Box 23016, Little 
Rock, AR 72221. 

Panasooic 1'7PC 1003 Converkl" 
with Parmtal Control 

HAC 
available 

Skep Timer 
Last Channel Recall 
Ch2&Ch3 

Jnclwin Panasonic Rmwu w/baturin 
-1- -5- "" 10+ 

68.95 66.95 63.95 

Panasonic Converter 
68-Channelw/rnnote 

USED-REFURBISHED 

1-YR GUARANTEE 
(better warranty than most NEW converters) 

1 5 10 

44.95 43.95 42.95 

CD-ROM BUYERS Club! Now in our 
second year. Don't pay retail! Save $$$ 
with group purchasing power. Send large 
SASE and 52 cent stamp for colorful 
catalog and membership details. Ras­
com, 20220 South Avalon Blvd., Suite 
151, Carson, CA 90746. 

FREE CATALOG. Thousands of quality 
IBM shareware programs at super low 
prices, bonuses, latest releases, CD­
ROMs, fast service. Prestige Distributors, 
PO Box 27, Yaphank, NY 11980. 

COMMODORE 64 Ham Programs. 8 disk 
sides, over 200 Ham programs, $16.95. 
29< stamp gets unusual software catalog 
of utilities, games, adult, British disks. 
Home-Spun Software, Box 1064-H, Es­
tero, FL 33928. 

REMOTE CONTROLS 1'1 

Gemini Un.iftnal 

SHAREWARE SALE. FREE CATALOG. 
Great Prices, bonus disks, CD-ROMS, + 
a free game on every disk catalog. Get 
your copy today! DATA MATE, PO Box 
2811, Ronkonkoma, NY 11779. 

ESTATE PLANNING Software, legal 
forms, power of attorney, etc. IBM PC 
compatible. Send $1 for catalog to GD 
Enterprises, PO Box 292705, Ft. Lauder­
dale, FL 33329-2705. 

ENGINEERING PUBLIC DOMAIN SOFT· 
WARE. For IBM PC's and clones. Printed 
circuit design, logic simulation, signal 
processing, pspice models, and autocad 
electronic symbols. Free catalog. Over 
400 engineering programs. Sector Sys­
tems Company, Inc., 416 Ocean Ave., 
Marblehead, MA 01945. 617-639-2625. 

4-in-1 Remote 9.95 each 

PCB DESIGN software with schematic 
capture, large updateable parts library, 
autorouting; postscript, plotter, photo­
plotter, printer outputs, more; $9. Cross 
assembler for 8051, 8048, and 6502, prom 
compatible output, $4. Both for $12. 
Specify disk size. Charles Santos, PO 
Box 121191, Arlington, TX 76012. 

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. Call 1-800-4-MEMORY now! 
Voice/FAX. 

3Y2 INCH Disk program for IBM and 
clones. Scientific subjects- UFO'S, Crys­
tal Dome Houses, Electron powered Au­
tos. Send $20 each disk. Lakewood Firm­
ware. 4714 Hedda, Lakewood, CA 90712. 

Remotes compatible with these companies: 

Jerrold 
400/450/550 

Scientific Adanta 
075/175 
475 Remoce works w/DMX 

wN ol Control 
8600 On-screen Display 

Zenith 1000 Series 
RD3Z 

Prien for ali of th~ following: 

Panasonic 
PA 120 
PA 140 

Hamlin 
RCPX, CRP-5, 
CRP-6, CRP-7 

Oak 
Sigma Series 

Pioneer 
BR-81, BR-82 

Tocom 
All Models 

CUSTOMER SERVICE 

(909) 483-3848 
ORDERS ONLY 

(800) 233-8431 
pacific time 

Rancho Cucamonga, CA 

1-9 
7.65 

7.65 
8.10 

8.10 

8.35 

8.75 

10-25 
6.40 

6.40 
6.90 

6.90 

7.15 

7.65 

85 CHANNEl 
CONVERTER 

with REMOTE 

Lost Channel Recall 
Favorite Channel Scan 

Parental Control 
Sleep Timer 

includes these 
great fellfures 
antl••r ,,. 

1 s 
64.95 6295 54.95}0+ 
, t.l • These security bits are compatible ._,t,! Jerrold HEX Dnve with the following companies: \' 0 ~ Jerrold Star Bit 9.50 

FLOWER BITS h.i::i Jerrold/Pioneer oval Bit 14.95 
,a.J Pioneer Oval Bic (Original!!) 16.95 

W X 2" 1-9 12.50 ~~'yt 
'A" x 4" 1-9 14.50 Jerrold Flower-head Security Screwdriver-?" 16.50 

Steel-shank magnetic screwdriver or tfex-insert bits 5.35 
TORX BITS 1-9 
17-Tocom 3.95 any 4 TORX bits 

only 

~ 
Zenith T1 0 & T15 3.95 
Scientific Aclanta T20 3.95 K I T 

Includes Screwdriver and 

below I. 9. 95 

Many Other Items 
VOLUME PRICING 

COD (ADD TO ORDER) 

California Sales Tax 7~ o/o 
Prices Subjtctto Change 
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CYCLE ANALYSIS finds patterns in 
scientific, financial data. Performs Four­
ier analysis plus data extrapolation, filter­
ing, congruency, more. For IBM order 
Cycle Analyst $19.50, or Stock Cyclist 
$22.50 (does above plus strategy, pattern 
analysis). Rotch Design, POB 165, Wash· 
ington, ME 04574. 

COMPUTER 

AROGRAMS FOR 

l!!~flY@ 

SEMICONDUCTOR CROSS-REFERENCE 
LIBRARY on disk, for IBM PC with 640 
mem, EGA or better, 13 meg HD space. 
Over 230,000 devices (transistors, diodes, 
ICs, SCRs, etc.), specification, lead and 
case configuration drawings for most. 
Send $49 to Custom Software Creators, 
PO Box 1092, St. Bethlehem, TN 37155. 
615-647-6120. 

OISTRIBUTORS 

JOKER'S WILD, CD-ROM. The Gambler's 
Dream. Over 125 ready-to-run gambling 
programs, with book. Includes Poker, 
Slots, Keno, Lottery, etc. Send $19.95 to: 
Compustuff, 2759 Medina Rd., Medina, 
OH 44256. MCNISA/DISC/AMEX 216-725-
7729. Dealer pricing available. 

AMBIZ-PAK 3.1 IBM. Distributor Order, 
Distributor Bonus, Customer Invoice, 12-
Column Ledger, Mailing List, PV Maxim­
izer, Line Editor, Inventory Worksheet. 
Over 1500 sold. $39. Written by Emerald 
DD. Fred Blechman. VISA/MG. 818-346-
7024 Pacific Time. (Amway Corporat ion 
does not endorse these programs.) 

CP/M SOFTWARE also Amstrad PCW 
software and hardware. 3", 8" and hard 
sectored disks. Send $2 for catalog, 
SASE for free flyer. Specify computer. 
Elliam Associates, PO Box 2664, Atas­
cadero, CA 93423. 805-466-8440. 

Mlcrocontroller 
The Domino-52 microcontroller is a "supercomputer" in less than 
Y. cubic inches. Domino is a plug-and-go module, just attach +5 V 
and a terminal or network. A simple keyed sequence saves it as an 
autostarting program in nonvolatile memory. We've packed the most 
essential elements of a microcontroller into one tiny package, 

making Domino-52 a winning combination. iJIJJ\g at 
Just look at what you get: star1l 

• Processor: 80CS2 with ROM-resident, full 
floating-point BASIC; instant "enter and save" 
command programming; 11.0592-MHz clock 

• Memory: 32K bytes SRAM and 32K bytes EEPROM 
• Serial J/0 (up to 19200 bps): Full-duplex RS-422 and RS-232A, half-duplex 

RS-485, PC bus 
• Parallel 00: 12 bits available, 3 bits shared with AOC and PC 
• AID converter (optional): 2-cbannel, 12-bit, lOk samples/s 
• Intenupts and timm: Two intemlpts and three timers; intenuptlines can be 

PWM outputs, timer inputs can directly read frequency and period 
• Power, size, and connection: +SV@ 30 mA; l.75"xUl62"x0.4" potted; 

connections via 2x10., 0.1" dual-row header, •• ~-~. 
industrial kmperaJun available / 2 '''"") 

~~~~~~~~ 
TELECONTROLLER 

BlackJack-552 is a true "telecontroller" incorporating both micro­
computer and FCC-certified Xecom modem in a single package. 
BlackJack comes preprogrammed with firmware utilities which 
are optimized for assembly language, C, and BASIC programs. 
Like Domino, BlackJack is easy to use. Attach power and a termi­
nal, then upload and store your program. 
But wait, there's more ... 

• Processor: 80C5S2 with fumwu-e monitor, 
14.7456-MHz clock, two three timm, 
watchdog timer 

• Memory: 32K bytes SRAM, 32K bytes ROM, and 128K bytes 
EEPROM (paged) 

• Serial J/0 (up to 38400 bps): Full-duplex serial TIL, PC bus 
• Parallel 00: 20 bits available, 4 bits shared with RTC, two PWM outputs 
• Hardware real-time clock 
• AID converter: 8-clwmel, 1 O-bit, 20it samples/s 
• Modem (optional): 2400-bps data modem (2400-bps data/fax modem optional) 
• Power, size, and connection: +5V@ 55 mA,@ 95 mA (w/modem active) 

2.75"x1.375"x.5" potted; 1.2" dual-row 48-pin DIP header, 
industrial kmperalun awJilable 

/ ................. ~ ........ BlackJack-SS2 (w/o modem) 
BlackJack-552 with 2400-bps modem 

$139.00 
$199.00 

$99.00 
$99.00 Domino-52 

Domino-52 w/12-blt ADC 
BASIC-52 programmer's manual, 128 p. 
Domino PC utilities and development 
Domino screw-terminal proto-connector 

$79.00 
$99.00 
$15.00 
$99.00 
$19.00 

BlackJack demo board (BlackJack module extra) 
BlackJack utilities and development package 

•••••••••••••••••••••••••• 

CALL TO ORDER! 
::: 1-800-635-3355 ::: 

4 Park Street • Vernon, Cf 06066 • (203) 871-6170 • Fax (203) 872-2204 
in Europe: (44) 0285-658122 • in Canada: (514) 336-9426 • in Australia: (3) 467-7194 • Distributor lfUluiries Welcome! 
Domino-52 and Black.!ack-552 logos and trtukmarks are mulually owned by Xecom,/nc . a'Jd Micromint, /nc . 
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CD-ROM COLLECTORS QUEST! If you're 
hooked, take heart. Now there's a way to 
satisfy your addiction without spending 
gargantuan quantities of time and mon­
ey. Join with fellow addicts in a CD-ROM 
Users Group buying consortium that 
even your wife will tolerate. Here's how it 
works: First you order the membership 
starter pack for $99. It contains more 
information about the program plus TEN 
CD-ROM discs (Mention N&V to get 20). 
Then, check out the descriptions of the 
most recent bundles we've done. If you 
like what you see, call and establish a 
standing order for future sampler bun­
dles with your credit card. Our subscrip­
tion service delivers an exciting bundle of 
more than ten new PC discs every six 
weeks for a budget friendly $100 fee. 
We've been doing it for three years, so we 
know the ropes. Every sampler bundle is 
spectacular, guaranteed. Fred, 805-965-
0265, 805-965-5415 FAX. 

UNION JACK'S© , AMPS CELLULAR, DI­
RECT PROGRAMMING SYSTEM, FOR 
MOTOROLA BRICK, FLIP & BAG 
PHONES. Program firmware to 9122s 
without a loader phone, with loader 
phone firmware to 9340s. (Loader phone, 
Flip-Brick or Bag requires firmwares be­
low 9122.) UNION JACK'S© complete 
AMPS program includes backup service 
& yearly updates UJMP-1 SOFTWARE 
$199.95. COMBINATION OFFER: (SAVE 
$29.95) COMPLETE REPROGRAMMING 
SYSTEM *$399. Nothing extra to pur­
chase. Includes UNION JACK'S© AMPS 
SOFTWARE PROGRAM UJMP-1 $199, 3 
TYPES LESS BUSTER'S, MOTOROLA 
COMPATIBLE, COMPUTER PROGRAM· 
MING CABLE HARDWARE SETS, 1-6PC­
CSFF FOR FLIP PHONES $99.95, 1-3PC· 
CS689 FOR BRICK PHONE $99.95 and 
2PC-CS2-3BF FOR BAG PHONES $29.95. 
*PRICES: Computer & Cellular loader 
phone not included. UPS, COD, Cash, 
2nd DAY AIR $12.00. Additional details, 
Cable Sets, etc., SEE OUR ADVERTISE· 
MENT (LESS BUSTER'S ELECTRONICS) 
N&V AD CLASSIFICATION 115. TELE· 
PHONE/FAX. CATALOG FREE. 702-642-
0325. 

HOT DEAL! CD-ROMS with over 1.2 
gigabytes of retail software demos and 
full running versions (needs unlock 
codes. For IBM/MS-DOS/Windows. Send 
$39.95 money order to : ACN, POB 
232673, Anchorage, AK 99523-2673. 907-
349-7116. 

LEARN DOS, Windows, books for begin­
ners. $15 ea. GCS, Voice/FAX: 1-800-386-
0577. 

SHAREWARE SOFTWARE: Write or call 
for a current list of Shareware. 213 Holly 
Ave. , S. Pittsburg, TN 37380. 615-837-
8352. 

COMPUTER EQUIPMENT 
WANTED 

70 

WANTED: SEAGATE ST3283A (260MB) 
non-working drive. $20 + postage. 501-
967-4070. 

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



HEWLETT PACKARD equipment wanted, 
printers, plotters, peripherals, comput­
ers, accessories, large and small quanti­
t ies. Computer Business Mart, Inc., 619-
449-9041 , FAX: 619-449-7929, E-Mail : 
71221 .1515@compuserve.com. 

$100 GOLD.! There is a circuit chip made 
by IBM that contains more than $100 
each in scrap gold, and another worth 
$20. Almost nobody knows this. They are 
just starting to show up in resale outlets 
and junk yards. You can score big with 
this knowledge. Complete info with 
photo $35 to: Jim Sciuto, Box 128, Me­
thuen, MA 01844. 

WANTED: APPLE 1, Mark 8 and early 
microcomputers. Also journals for mu­
seum. PO Box 341 , Floyd, VA 24091. 
703-231-6478, 703-763-2321. 

WANTED: TELEVIDEO 905 terminal. No 
others. Good condition only. Alen Gor­
don MD, 160 NW 176th St. , Miami , FL 
33169. 305-653-8000. 

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. Call 1-800-4-MEMORY now! 
Voice/FAX. 

WANTED TO BUY: IBM and Macintosh 
computers, printers, hard drives, peri­
pherals, CPUs, notebooks any quantity, 
in working condition. Call 714-778-0450. 

LCD COLOR PANELS/PROJECTORS 
WANTED working or not. Fax description 
and price to 610-935-7666 or call 610-983-
0100 ask for Neil. 

PRINTHEADS WANTED. We buy all 
quantities of dot matrix printheads for 
hundreds of printer model types. Working 
or dead units acceptable. Call Mike An­
derson @ 800-969-0009. 

WE BUY transistors, diodes, semicon­
ductors, integrated circuits. Electronic 
Material Industries, 818-842-5953, FAX 
818-845-3613. Immediate offers. 

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 Com­
puter Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
COMPUTER KEYWAYS, 513-847-2300 or 
FAX: 513-847-2350. 

WANTED: TEXAS Instruments model990 
minicomputer or other development 
hardware for TMS 9900 processor. Dean 
Chandler, 817-778-7892. 

NEED 2 inch floppy disks & into on 
Zenith Minisport or accessories, also 
TEN-TEC receivers & etc. Sam Taylor, 
1649 1/2 Veatch, Oroville, CA 95965. 

WANTED HP-25 or HP-25C program­
mable calculator by Hewlett-Packard cir­
ca 1977, in working condition. Make offer: 
Von Wiegand, MIT 36-755, 77 Massachus­
setts Ave, Cambridge, MA 02139. 
tew@cbgrle.mit.edu. 

LAPTOP, NOTEBOOK computers, drives, 
printers, Infrared thermographies view­
ers. Cameras repaired, bought & sold. 
Phone 201-492-8275. 

WE ARE in search of new Windows 
software to publish and distribute. If you 
have a program that you think is good 
enough to be published, drop us a line. 
Shadow Software Solutions, 21816 Whit­
tington, Farmington Hills, Ml 48336. 

WANTED: COMPUTERS, parts to build, 
and software. Excess, used or obsolete 
stock. Any quantity. Anything computer 
related. Laptops, lasers, memory, drives, 
monitors, faxes, etc. 914-738-6830. 

I 

TEST EQUIPMENT 
80 

TEKTRONIX PLUG-INS: AA501 distortion 
analyzer, $1,295; DA 4084 distortion ana­
lyzer (like AA 5001), $1 ,295; AM 503, 
A6302 current probe, amplifier, DC to 
50MHz, $890; OM 502A auto-ranging mul­
timeter, $215; PG 508 50MHz pulse gener­
ator, (variable rise, fall times), $325. PS 
503A power supply, $250. TR 503 .1 to 
1800MHz tracking generator, $1,400. Ex­
cellent condition!! With warranty. Many 
others available; mainframes available. 
Pepper Systems, 214-353-0257. 

TIRED OF paying high prices to get 
Tektronix, Hewlett Packard, Wavetek, 
IFR, etc. repaired, calibrated, certified? 
Give us a call. Free estimates, fast 
service. We also sell and rent test equip­
ment. For information: Feitek 2752 Wal­
ton, St. Louis, MO 63114. 314·423-1770. 

UNITEK WELDERS wanted for cash. Par­
allel heads and power supplies. Call 
608-643-5434, FAX: 608-643-4439. 

ATOMIC FREQUENCY Standards re­
paired/calibrated. Cesium and rubidium 
units expertly refurbished. Cesium ion 
pumps rejuvinated. All makes and mod­
els serviced. Free estimates. Corby Daw­
son, 805-736-0288. 

CoBRA 
C90-05018 

148 GTL 

HP SPECTRUM analyzers. 10MHz-18GHz 
(with mixers 40GHz). HP 141T-8552B-
8555A system with manuals and 30 day 
guarnatee. $1 ,950. Tech-Systems, 1-800-
435-1516. 

SALE! TEST equipment. HP 1740A, $500; 
HP 3466A, $350; HP 3311A, $225; TEK 
R7063, $250; 6 month warranty. Call 
Richard at Metric 1-800-432-3424. 

HP 8620A/ 8621B 8-12.4GHz $350, HP 
5345A option 12 $525, Varian FC-12WE 
ion pumped bell jar/chamber 200 US with 
extras $2,500, HP 331A $175, Tektronix 
7A16A $100, also cesium and rubidium 
standards for sale, inquire. Corby Daw­
son, 805-736-0288. 

Emperor TS 5010 Ranger RCI 2950 
C 0 

# E00-0000 I 
• . D. 

# Rl 0-1 000<4 

$219.99 

RCI 2970 (100 WATT) 5349.99 C.O.D. 

~tJr()ll ~-~~ ••••••••••••• •• •••• ••• ••• • ••••••• ~«;!;-()()()()~ •••••••••••••••••• :J~.99 
Wilson 1000 Magnet Mt • •••••••••••••• W30-05004 •••••••••••••••• • 69.99 

lt<J() ~tt!lllliL •••••••••••••••••• •• ••••••••••• ~()-()f)()()~ •••••••••••••••••• ~~-91 
Unlden BCT2 ••••••••••••••••••••••••••••••• 840-05002 •••••••••••••••• • 119.99 

Cobra 29 LTD •••••••••••••••••••••••••••••• C90-05014 ••••••••••••••••• * 99.99 

IF YOU LIKE THESE PRICES CALL 1-80Q-626-6343 FOR FREE CATALOG ON HUNDREDS Of ITEMS 

TOLL FREE HOURS 9 • 9 Monday· Friday 

CoBRA 
UNIDEN 
VALOR 

RANGER 

SOLARCON 

WILSON 

ANTENNA SPEC. 

K40 
ETC. 

COPPER ELECTRONICS, INC. 

3315 GILMORE INDUSTRIAL BOULEVARD • LOUISVILLE, KY 40213 • 502-968-8500 
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QUESTIONS 
My CD player doesn't have a 

record mode. What do I have to do to 
get it to record. Any ideas? 
2951 PauiRecupero 

Portsmouth, Rl 

I have an Epson LQ 51 D printer. 
Any time it has had the power off or 
had the paper removed, it does not 
print properly for the next 1 0 lines. For 
example, it prints the first line. then 
returns to the middle where it stops 
for a short while, then goes back 
where it just came from and prints the 

· next line. 
After 1 0 lines it prints normally 

until the next paper removal or power 
down. It also always thinks the bottom 
of the page is about two lines into the 
next page. 

When I first got it, I complained. 
The vendor insisted that I had defective 
software. Now that it is out of warran­
ty, I have a new computer and better 
software. It still does the same thing. 
No one I've found has any idea on 
either problem. What can I do, other 
than live with it as I have so far? 
2952 Gordon Simkin 

Eustis, FL 

The lamp in the switch of my multi­
socket 11 0 volt AC strip flickers in the 
dark. When I shine my flashlight on the 
lamp, it stops flickering and shines 
steadily. What's going on? 

The input 11 0 voltage (AC) mea­
sures a constant steady voltage, 
regardless of the flickering lamp. I 
don't know whether the lamp is a neon 
bulb or an incandescent bulb. 
2953 M.Ash 

Santa Monica, CA 

I need the DIP switch settings for 
a TTX 1 014 printer, manufactured by 
Telex Communication Corp. 
2954 Eugene Herbstreit 

Hartwell, GA 

I would like to modify some of the 
functions of my Kenwood R-5000 
receiver. It's controlled by a NEC, 
upd7800, 8 bit microcontroller. Is 
there a program like DEBUG that 
would allow me to disassemble the 
code written for the upd7800 micro­
controller on a PC. If I had a complete 
instruction set for this device I could 
even write my own if it weren't already 
done. 
2955 Peter Trapp 

Longwood, FL 

My question concerns the elec­
tronic security bars (at exits) that 
department stores, drug stores, etc., 
use to alert them to shoplifters when a 
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small tag moves between t hem. The 
cashier usually places your merchan­
dise on an electronic pad to "de-sensi­
tize" this small tag. Upon opening 
these small 1-1 I 4" x 3/ 8" x 1 / 8" soft 
plastic tags, a paper-thin film is embed­
ded. 

Several tests conducted provide 
no clue as to what makes this tag alert 
the secur~y bars when passed 
through. What does the pad do to "kill" 
the merchandise tag? These tags cost 
only pennies and include a fake UPC#. 
What are they? Do any circuits exist to 
duplicate this process? 

What frequency does the tag 
operate on? What frequency/ other 
kills the tag? Why is this permanent? 
Why doesn't something on ypur per­
son actually make the bars go off. 
instead of a tag? 
2956 Parker Mott 

Ellaville, GA 

I need a simple NE-555 circuit to 
give me 1 00 VDC at 20-30 mA. (It 
doesn't have to be 555, but something 
cheap, small, and simple.) 
2957 Dave Nadeau 

San Marcos, CA 

I have a Motorola desktop MICOM 
1 00 watts HF SS8 transceiver, 2 MHz 
to 18 MHz model L70SCG-11 808M 
SP3, s/ n 312CGA0001, with auto­
matic antenna tuner, but no manual. I 
would like to use this for amateur 
PACKET or AMTOR communication. 
Can you help? 
2958 Rene Matthussen 

AB, Canada 

I need to change my heat press 
from the present dial thermometer 
and mechanical thermostat to a self­
adjusting LED readout setup. I would 
like to be able to pick a temperature 
and have the controller cycle on and off . 
the heaters to keep this temperature 
set. The temperature range is 200-
5000 F. Heater is 1500 watts, 120 
VDC. 
2959 C. Castle 

Redondo Beach, CA 

I need information, schematics, 
etc., to convert a 6 volt automotive 
voltage regulator to an electronic volt­
age regulator. I need to keep the origi­
nal case for appearance reasons. The 
original is rated at 1 50 watts. 
29510 · Paul Bernardo 

Riverside, CA 

I am installing N.D. heat sensors to 
the fire alarm loop in my house. Is 
there an easy way to also connect the 
9 volt battery powered smoke detec­
tors to the fire loop, so that if one trips, 
they all sound? Dr that in addition to 
the individual detector sounding, some 

type of relay can close and sound the 
fire loop siren? 
29511 Anonymous 

For a home project, I need a 90 
MHz single phase RF signal divided into 
three phase 30 MHz very precision 
sinewave. This 30 MHz three phase 
can be a small signal strength. Please 
give me a wiring diagram and parts I 
will need to do this. 
29512 Dale Goodwin 

Midway, GA 

Thumb-wheel switches provide an 
eight-decade BCD output (32 bits) 
whose maximum value will be 
14,300,000 representing 14.3 MHz. I 
want to multipy the number by 1 00, 
yielding up to 14.3E8, and then con­
vert to a 32-bit binary number for use 
in a direct digital synthesizer, such as 
the Analog Devices AD7008. 

The output may be serial (MS8 
first), or parallel, 8 or 16 bits at a time 
(MSGroup first). Speed is not a con­
cern. The standard devices (' 184, 
'484) require about 50 packages for 
eight decades. Is this a job for a 
PIC ~C? 

Note: Choosing a clock frequency 
of approximately 42.95 MHz 
(.01 * 2"32] 'yields a frequency resolu­
tion of .01 Hz, so the factor of 1 00 
used earlier gives an output frequency 
resolution of 1 Hz. Of course, this res­
olution is not needed, but it comes 
almost free, so why not have fun? 

This clock frequency also satisfies 
the NYquist sampling criteria, and is 
within t he capability of the AD7008. 
29513 R.W. Thorpe 

San Luis Obispo, CA 

Is there a way of automatically 
muting a television only during com­
mercials? Also, I looking for some 
source of information on the basics of 
how CATV works. 
29514 Dan Kinateder 

Wilmington, NC 

I have a Marsteic M-800+ hand 
scanner. The interface card went bad. 
The scanner itself tested okay with 
someone else's card. The company is 
no longer around. Is there any way to 
interface this scanner another way? 
256 Grey, 64 shades, BOO DPI7. black 
& white. 
29515 Kevin Cramer 

White Lake, Ml 

I have a 1 3.8 VDC 1 0 amp power 
supply. The supply failed high, i.e., 24 
VDC at the output. After replacing the 
precision regulator chip and installing 
the new one in a socket (for subse­
quent failures), the supply is once again 
giving me 13.8V. I would like to add a 
"crowbar" circuit using an SCR as 

added protection against the type of 
over-voltage failure. 

Does anyone have a simple add-on 
circuit for small DC supplies that will do 
this? 
29516 Ronnie Smith 

Baton Rouge, LA 

need an audio signal generator 
(oscillator sinewave) that will fit in a 
small package (1" x 1" x 4") and pro­
duce a .775 volt RMS signal anywhere 
between 500 Hz-1 .5 KHz. Also, does 
anyone know where to find a power 
transformer for a Heathkit digital mul-



• ••-== *• .. -•*• IMI==Ial • • .__.w., ......,_ 
timeter (Bell & Howell Schools 9550) 
part #54-B66? 
29517 Michael Grass 

Monterey, CA 

I need to be able to transmit and 
receive on the AF MARS frequencies of 
4 .577 and 7 .313.5 with my Kenwood 
TS5305, transceiver. Their later mod­
els, allow this but not with my 5305, all 
that had to be done was cut out or 
jumper across. Has anyone made a 
similar conversion to their 5305? 
29518 James Mulhall 

Fayetteville, NC 

I have a Burroughs A/B 
9249/37 line printer. It's a standard 7 
data bit ascline printer and in excellent 
condition. Is there a cable or a pin-out 
diagram available to convert this to PC 
Centronic? It is a 37 pin cabre. 
29519 Cliff Curtis 

Canyon Lake, TX 

What is required (parts) or modifi­
cation to receive any BOO MHz thru to 
any satellite coverage frequencies. I 
want to receive all of these BOO MHz 
scanner frequencies and beyond. I do 
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have many of the TV-UHF tuners and 
TV sets (variable tuners). 
29520 DT 

Newark, NJ 

In reference to the new DSS direct 
TV service, video noise is obvious on 
some channels, would a one-or two­
meter dish eliminate most or all of the 
video noise over the 1B" dish? 
29521 Broadcasting Systems, Inc. 

Phoenix, AZ 

How does a pager vibrate? Is 
there a circuit, and readily available 
parts for adding this option to pocket­
sized electronic projects? 
29522 Anonymous 

How can one make an instrument 
that measures the difference in phase 
of two 60 Hz signals to an accuracy of 
.0001 o (one ten thousandth of a 
degree)? 
29523 Laurence Pickup 
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ANS. TO #1959 ·JAN. 1995 
One of the advertisers in N& II, AP 

Circuits, maintains a BBS which has 
several files which describe the Gerber 
formats, and the CNC (Drill) formats. 
Their BBS #is (403) 291-9342 (BN1) 
and the files are: NEWUSER.ZIP and 
GERBVIEW.ZIP.NEWUSER contains 
several DOC files on the formats. GER­
BVIEW is a complete GERBER viewer 
and also contains several DOC files on 
the formats of Gerber and several CNC 
(Drill) files. AP Circuits is located in 
Canada, which will cost a little more to 
call. 

The NEWUSER.zip is a 16K file, 
and GERBVIEW is 544K. 

Gary Drummond 
Omaha, NE 

ANS. TO # 1953 • JANUARY 1995 
In order to sync a movie camera 

(Bmm, 16mm, 35, or 70 are all the 
same) to video, it must have a sync out­
put, to tell the computer when to 
advance to the next frame. Since you 
do not mention what make and model 
of camera you plan to use, I have no 
idea what type of sync, if any, you will 
have to deal with. 

NOTE: 
CIRCUIT PATENT PENDING. 

NOTE: 
CAPACITORS C8 THRU Cl2 ARF. .01 mid. 

1 ce 
I " 

I L-l + BATTERY (REO) 
+COIL (WHITE) 

~ 1 ]c~ 

i "i~io 

In any event, it is easier to supply 
the sync signal to the computer via 
another route, usually the serial or 
printer port, and use a short software 
routine to tell the graphic program 
when the signal arrives. 

Since you say you only have 4B 
frames of video to transfer. and since 
you may not have access to a camera 
with external sync, let me suggest an 
alternate method of recording them to 
film. The first thing, is to locate a cam­
era with the ability to take a single 
frame at a time. (More cameras have 
single frame than have sync output, 
some have both.) Whatever animation 
and/ or graphics program you are run­
ning, it probably has a way to cycle 
through each frame, one at a time. You 
may need to press a key on the key­
board or click a mouse button, but 
most will let you do it, one way or 
another. 

With the camera set up to film the 
monitor, and set to single frame mode, 
display the first frame of your anima­
tion on the monitor and expose one 
frame. Next step to the second frame 
of the animation and expose another 
film frame. Continue this on through to 
the end Since it is hard to estimate 
correct exposure, I recommend you 
run through this same sequence three 
or four times at different f stops. 

One closing hint, if you don't 
already have your animation files done, 
it usually isn't necessary to do a new 
frame of video for each frame of film. 
Many professional animators, both 
past and present, film "on twos," mean­
ing two frames of film for every "eel." 
Few people are able to tell the 
difference. 

John R. Cantral 
Hereford, AZ 
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POINTS (GREEN) 

- COIL (GREY) 

MOTE: 
SWITCH CONTACTS ARE 
DOUBLE fOR RELIABII.ITY. 

Here is the schematic and parts list for a 
capactive discharge ignition kit which I have 
been using on my 1975 Ford Courier truck 
since about 1977. This unit is an Archer 
unit sold by Radio Shack. but produced by 
Delta Products, Inc. Later called Delta Mark 
Ten. My unit has had no service whatsoever 
and still functions fine. The complete con­
struction manual is 2B pages long. 

"*' GROUND 

PARTS LIST 
Archer Kit Part No. Description Schematic Ret. Archer Kit Part No. Description 
B520-1CXXJ ohm Resistor, 1CXXJ ohm 1/ 2W (brown-black-red·silver)* R1 A65B-1 04 Diode BOOV 
8530-15 ohm Resistor. 15 ohm 1W (brown-green-black-silver) * R2 A65B-104 Diode BOOV 
B530-47D ohm Resistor, 47D ohm 1W (yellow-violet-brown-silver) * R3 A65B·104 Diode BOOV 
B530-15 ohm Resistor, 15 ohm 1 W (brown-green-black-silver)* R4 A65B-1 04 Diode BOOV 
B658-100 Resistor, 4D ohm 1DW R5 A65B-104 Diode BOOV 
B520-1D Meg ohm Resistor, 1D Meg ohm 1/ 2W (brown-black-blue-silver)* R6 A65B-1D7 Transistor 2N3414 or 127D 
B520-1500 ohm Resistor, 1500 ohm 1/ 2W (brown-green-red-silver)* R7 P65B-1D1 RF Choke Special 
B52D-1500 ohm Resistor, 1500 ohm 1 / 2W (brown-green-red-silver)* RB A65B-1 D6 Special Power Transistor (factory installed on heats ink) 
B520-1500 ohm Resistor, 1500 ohm 1 / 2W (brown-green-red-silver)* R9 A65B-1 06 Special Power Transistor (factory installed on heatsink) 
B520-27D ohm Resistor, 27D ohm 1/ 2W (red-violet-brown-silver) * R10 A65B-10B Special SCR (mounted on foil side of C-1007 PCB) 
B520-120 ohm Resistor, 120 ohm 1/ 2W (brown-red-brown-silver)* R1 1 E65B-100 Switch (B pole double throw push button) 
B520-10 ohm Resistor, 10 ohm 1/ 2W (brown-black-black·silver)* R12 G65B-100 Knob (red rectangular sw1tch knob) 
D65B-104 Capacitor 400 mfd or 470 mfd 40V elect. C1 T65B-106 Printed Circuit Board & Transformer Assy. C-1007 
D658-1 05 Capacitor 1.5 mfd C2 T658-1 D7 Printed Circuit Board C-1 OOB 
D65B-107 Capacitor .47 mfd 250V C3 K65B-103 4 Conductor Cable with Attached Terminal Boards 

Robert 0. Smith 
Jackaon,MS 

Schematic Ref. 
D1 
D2 
D3 
D4 
D5 
Q3 
L1 
Q1 
Q2 
SCR 
S1 

T1 

D65B-107 Capacitor .47 mfd 250V C4 F65B-106 Top Portion of heatsink with Transistor Sockets Riveted in Place 
D65B-10B Capacitor .1 mfd 250V C5 F65B·107 Lower Portion of Heatsink 
D65B-1 DB Capacitor .1 mfd 250V C6 F65B·1 DB Plastic End Plate with Switch Slot 
D65B-108 Capacitor .1 mfd 250V C7 F658-1 10 Plastic End Plate 
D65B-109 Capacitor .01 mfd 250V CB V658-102 lndentification Label 
D65B·1D9 Capacitor .D1 mfd 250V C9 V65B-1D3 Switch Operation Label 
D65B-109 Capacitor .01 mfd 250V C10 F65B·109 Strain Relief (black plastic) 
D65B-109 Capacitor .01 mfd 250V C11 W500-100 Solder 60/ 40 
D658-109 Capacitor .01 mfd 250V C12 K658-104 Hook·up Wires. Gaskets. SCR Clip, and Misc. Hardware 
*NOTE: Last band on resistors may be gold representing 5% tolerance, rather than Sliver repre· K658·1 05 Switch Spacer (small ptece of PC board material) 
sentlng 10% tolerance. V658·104 Instruction Manual 
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Specifications 
Low Cost Size: 5.75" x 3.5" x 1.2", 8 OL 

Easy to Use Input: IOV to SOmV/Div. DC- 22kHz (-3d8) 

Assembled & Tested 5 169.95 
Kit(without use) ...... St 19.95 
Shipping .. $7.50 (air Sl 1.50) 

Sweep: lOsee to 500 usedDiv. (plus expansions)* 
Sample rate: 100,000 Samples/sec• 
Accuracy: 3% typical 
Power: 12VDC < 100 rna. 
Uses standa rd xl, xlO scope probe 
Works with EGA, VGA, MGA displays 

Advanced Features 
0-Scope I is a digital storage oscilloscope • 128 point frequency spectrum mode DC-SOkHz* 
module that connects via the printer port and • Print Screen and data logging to disk 

turns a PC AT compatible computer into a • Calculates waveform frequency and period 
• Voltage displays- Min, Max, Ave, and RMS 

smart digital storage oscilloscope, spectrum •on most AT compatible computers 
analyzer, frequency counter, and volt meter. ______ _;. __ _;. _____ of 

Uses include 
Automotive Otagnosttcs 
Power Supplies 
Production Testing 
Techmcal Sales 
Education & Training 

Audio/Stereo Equ1pment 
lndustnallnstrumentallon 
Field Service 
Sound System Setup 
Analyt1cal Instrumentation 

Allison Technology Corporation 
8343 Carvel Houston, TX 77036 

Orders & Inquiries: 1-800-980-9806 or FAX 

Technical: 1-713-777-0401, FAXIBBS 1-713-777-4741> 

Write In 91 on Reader Service Card. 

I#SO TEST EQUIPMENT cont. 

PULSE GENERATOR. BK Precision mod­
el 3300, trigger, TIL, 6000, soon outputs. 
Manual included. $80, best offer. 803-542-
6392, Spartanburg, SC. 

TEST EQUIPMENT: We buy and sell late 
model HP, TEK, Fluke, Wavetek, GR, etc. 
All equipment we sell is calibrated and 
guaranteed to meet manufacturers spec­
ifications. KANDEL ELECTRONICS, Inc., 
PO Box 204, Oreland, PA 19075. Toll Free 
1·800·582·TEST (8378), 215-233-6100, FAX 
215-886-7017. 

PORTABLE SCOPES TEK 465B/DM44 
(100MHz), $645. TEK 475 (200MHz), $595. 
TEK 475/DM44 (200M Hz), $670. TEK 475A 
(250MHz), $695. TEK 475A/DM44 
(250MHz), $770. TEK 485 (350MHz), $795. 
HP 1727A (275MHz, storage), $945. TEK 
466 (100MHz, storage), $845. All with 
BRIGHT CRTs, excellent condition, war­
ranty. Pepper Systems, 214-353-0257. 

TEKTRONIX TM506 mainframe $250; 
Tektronix 5110 scope with 5D10 wave­
form digitizer $500. AI Ross, 8022 27th 
NE, Seattle, WA 98115. 206-525-4624. 

IFR 500/500A WANTED. Must be in excel­
lent physical and operating condition. 
Ask for Spence Porter, Communications 
Specialists, 1-800-854-0547. 

TEST EQUIPMENT Manuals, mostly 
Hewlett Packard and Tektronix. Buy, sell, 
trade. Send us your want list. Ed Matsu· 
da, PO Box 390613, San Diego, CA 92149. 
Phone: 619-479-0225, FAX: 619-479-1670. 

TEKTRONIX 7000 SERIES: Sale: 7704A 
200MHz mainframe with 7A26, 7B71, 
7B70, two P6106A probes, manual set, 
with warranty and calibrated, $750; 7854 
400MHz oscilloscope mainframe with 
GPIB, digital storage, waveform meas· 
urement capability, $975; 7633 100MHz 
storage mainframe, $475; 7904 or R7903 
500MHz mainframe, $435; 7B53A 100M Hz 
dual time base, $190; 7B92A 500MHz 
dual time base, $325; 7CT1N curve tracer, 
$475; 7D15 225MHz counter/timer, $275; 
7D20 digital storage plug-in featuring 
cursor measurements min/max envelop­
ing, signal averaging, $825; Sale 7L5/L3 
spectrum analyzer, 20Hz-5MHz, digital 
storage, $1,500, with trackiing generator, 
$2,000; 7S12 time domain reflectometer 
with S-6, S-52, can measure cable length 
to resolution of .1" (20 psec) per division, 
$1 ,600; 7S14 1GHz dual trace delayed 
sweep sampler, $675. Excellent condi­
tion!! Other plug-ins, mainframes, pack­
age discounts available. All with warran­
ty. Pepper Systems, 214-353-0257. 

ATLANTIC RESEARCH interview 20R 
data recorder RS232 to 1/4" tape $425, 
HP 3478A $600, Tektronix, 7A18 $55. 
7 A 13 differential comparator $200. 7 A22 
differential amp $225, 7A24 $200, 7B80 
$150, 7885 $150, 7B92 $175. 7D15 $100, 
7904$225, 7603 mainframe $200. 714-495-
6979. 

OSCILLOSCOPE. PHILLIPS model PM-
3055 50MHz, 2 channel w/1 Simpson 
probe, 1 ECG 200MHz probe, no manual, 
$100, best offer. 803-542-6392, Spartan­
burg, SC. 

WE BUY NEW OR USED CABLE EQUIPMENT!! 

~ 
~ 

* ~~ 
lvoL+ I~ 
I VOL .. I 

_.-<!J 
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• ANY QUANTITY 

• WORKING OR NOT 

• IMMEDIATE CASH AVAILABLE 

(702J 262-9278 

44 February 1995/ Nuts & Volts Magazine Write In 88 on Reader Service Card. 
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Substantial SAVING$ on New & Pre-Owned Fluke, 
Hewlett Packard, Goldstar, Leader, Tektronix, and more ... 

SUPER SALE.~ 
TE~TRONIX 465 100 MHZ Osci loscope 
• Professionally Refurbished to Original Manufacturer's Specifications. 

• Dual Channel, Calibrated Delayed Sweep. A 
•90 Day Warranty . FQTRQNIC 

Full line of Oscilloscopes, Video & Audio Test Equipment, 
Power Supplies, Meters, Probes and Accessories. CORPORATION 

P.O.BOX708 

!Z] [•:;:::;) FMExiiC.O.D.I TOLL JREE 1·800·99·METER ~~'~;:~ ~5-~~~!5 
Write In 90 on Reader Service Card. 

TEKTRONIX FRAMES 7904 TESTED 
WORKING AND GUARANTEED, $345, 
7A26, $75; 7A92B, $145; 7A24, $195; 7S14, 
$295; 7S12, $255; 465M/DM44, $495. 
Others available, call for details. 491 
Spectrum Analyzer to 40Ghz, $850. Psi­
tech Plus, 707-745-4804, fax 707-747-5277. 

METERS: HP 3455A 6-1/2 digit multimet­
er, $550; Tek DM 501A 4-1/2 digit multi­
meter, $250; Tek DM 502A auto-ranging 
mulitmeter, $215. Pepper Systems, 214-
353-0257. 

TEST EQUIPMENT: Mica C-Master V Lor­
an C navigation receiver, $200; Austron 
2000C Loran C receiver, $250; Photodyne 
1950XR fiber optic attenuator, $250; 
Quest CA-12 permissable sound calibrat­
or, $75; Fluke 2240C data logger, $800; -
A-Comm Electronic, 303-290-8012. 

OLDIES/GOODIES, HEWLETT PACKARD 
500MHz Frequency Counter, 5245L, with 
52538, $50;HP 310A, Waver Analyzer, 
$75; FLUKE 893A Differential Voltmeter, 
$75; Mil by FLUKE, ME 202D/U, $45; ME 
26 DIU Multimeter w/probes, $25; Fluke 
8100A multimeter, 2 for $19; AS NEW 
FLUKE 1900 Frequency Counter, $65; HP 
410C, all probes, $70. Wavetek 110 Func­
tion Generator, $75; GR 1390B, Noise 
Generator, $65. Offers accepted, quantity 
discounts. Check/MO to Psitech Plus, 
531 Gordon Ct Room A, Benicia, CA 
94510, 707-745-4804, fax 707-747-5277. 

POWER SUPPLY. Electronic Measure­
ment SCR-6-600-10100 $600. Others avail­
able. DEXIS, 612-944-7670. 

WANTED: TWT Amps bad/good, new/ 
used, and TWT tubes. We buy all types of 
test equipment. Call/Fax Richard .at: 
MHz Electronics, 602-265-0731. FAX: 
602-285-9066. 

EQUIPMENT MANUALS & OSCILLO­
SCOPE PROBES. Equipment Manuals, 
we have 1000's of service and operators 
manuals for all types of test and meas­
urement equipment from 1950 to present. 
All test equipment manufacturers are 
represented . Oscilloscope Probes, new 
replacement probes. Call , write, or FAX 
your want list. Please include mfg.'s 
manual P/N & unit serial no's if known. 
Manuals Plus, Box 937, Spanaway, WA 
98387.206-531-8031 or FAX: 206-536-1121. 

WANTED: MERCURY batteries, type 
RM42R. Ph: 719-630-1030, 7am-5pm MST 
Tue-Fri. 

POWER SUPPLY: Sorenson DCR-20-250A 
$950. Others available. DEXIS 612-944-
7970. 

FEITEK HAS the test equipment you 
want at reasonable prices. We buy, sell, 
and trade HP, Tek, G.R., etc. Call or Fax 
Monday thru Friday 9 to 5, 314-423-1770, 
or write us at Box 3423, St. Louis, MO 
63143. 

TEST & MEASUREMENT INSTRUMENTS 
Refurbished Scopes, Analyzers, Generators, Counters 

from HP, TEKTRONIX, FLUKE, ANRITSU and manv more! . . 
* 
* 
* 
* 

SELL, RENT & LEASE 
OVER 7,000 MODELS 
6-MONTH WARRANTY 
BIG SAVINGS 

Yes, we J1!i1l buy your quality surplus equipment! 

Metric Equipment Sales, Inc. 
tel: 800-432-3424 fax: 415-341-8874 

351A Foster City Blvd. Foster City, CA 94401 

Write In 89 on Reader Service Card . 



INVENTORY 
REDUCTION SALE!!! 
Stealth 1000 ...................................... $49.00 
Stealth P-80 ........................................ $58.00 
~~~-:3<:1 ............................................. $~~.00 
1\llilli ~~~ .......................................... $~9.()() 
~NT ............... _.~ ....... , .. ~·· .. ~· ..... ~ ........... S49·.oo 
M -80 ........ ··· ·~ ...•........• , .......................... $58.00 

p _- :::[;. ::%~: .=%=~~-: 

J-Purple ................................. , ........... $4~.00 
Pio-+ w/s ...................••...................... $60.00 
Pi()-<=Jreei) .................••.•..................... Sei:i.O() 
Pi()-<=J()lcl .................•..•••.•................... $8~.00 
Panasonic Converters ........................ $64.00 

B & S SALES 
51756 Van Dyke, Suite 330, Shelby Twp., MI 48316 

(810) 566-7248 • FAX (810) 566-7258 
All prices are for 10 pieces, subject to change without notice. 

Some quantities may be limited. 
30-Day Money-back guarantee, 6-month warranty. 

ABC ELECTRONICS 
(612) 332-2378 FAX (612) 332-8481 

Tektronix 
ALL 7000 SERIES AS IS UNLESS STATED 

7A18 75MHZ Dual Trace Amp. $50.00 
7A26 200MHZ Dual Trace Amp. $75.00 
7A24 400MHZ Dual Trace Amp. $200.00 
7853 IOOMHZ Dual Time Base. $75.00 
7880 400MHZ Delayed Time Base. $100.00 
7B85 400MHZ Delaying Time Base. $125.00 
7B92A 500MHZ Delaying Time Base. $125.00 
AM501 OPERATIONAL AMP $50.00 
7904 500MHZ 4 Slot Frame. $225.00 
BDMI250/851 MULTI TESTER $100.00 
475 200MHZ OSCILLOSCOPE $600.00 
7104 IGHZ FRAME WITH 7A79,7A29 OPT 4-
7B 1 O,AND 7B 15 WITH MANUALS $9250.00 

HEWLETT PACKARD 
7470A PLOTTER RS232 $200.00 
7470A PLOTTER HPIB $250.00 
7475A PLOTTER RS232 $300.00 
7475A PLOTTER HPIB $350.00 
7550A PLOTTER $500.00 

5370A IOOMHZ TIME INT. COUNTER $1500.00 
53708 IOOMHZ TIME INT. COUNTER $2000.00 

201C AUDIO OSCILLATOR $200.00 
3455A DVM $400.00 
3570A TRACKrNG RECEIVER $500.00 

MISCELLANEOUS 
LAMBDA LK352-FMOV 0-60VDC 0-15A IIOVAC $400.00 
LAMBDA LT-804 0-60VDC 0-21.5A 220VAC $700.00 

WAVETEK I 57 PROG. WAVEFORM SYNTHESIZER $400.00 
FLUKE 8000A 3.5 DIG. DVM $60.00 
FLUKE 8520A 5.5 DIG. DVM $400.00 

90 DAY WARRANTY 
We buy and sell test equipment and electronic parts. 

Write In 85 on Reader Service Card. 
Offer limited to quantities on hand. 

Please call for shipping cost. MN residents please 
add 7% sales tax. ABC ELECTRONICS 

315 7th Avenue No. Minneapolis, MN 55401 

TEK 7A11 $150, Tek DL2 $100, Tek 2901 
$150, Tek P6032 $65, HP 10529A $75, HP 
5011T $100, HP 10269A $75, HP 1640B 
$500, HP 493A $400, HP 495A $400, HP 
1611A $250, HP 8006A $100, HP 8620C/ 
86290A $1750, HP 86242C $300, HP 
86235A $350, HP 3581A $500, HP 5329A 
$300; EF Electronics, PO Box 326, Aurora, 
IL 60507. 708-897·1950. 

TEST EQUIPMENT, ETC: HP 75808 8-pen 
drafting plotter, sizes A·D, $1,475; Fluke 
5408 thermal transfer standard, $1,500; 
Tek 1105 portable battery-operated inver· 
ter, for 465, 475, etc. scopes, and TM 500 
series mainframes, $195; HP 59401A bus 
system analyzer for GPIB, $675; Tek 
390AD dual-channel waveform digitizer, 
$600; HP 2148 high-power pulse generat· 
or, $1,750; HP 3575A gain-phase meter 
(dual display), $700; HP 6002A autorang· 
ing 200 watt power supply, $750; HP 
62278 0·25V 0-2.0A dual tracking lab 
power supply, $475; HP 64438 0-120V 
0·2.5A power supply, $450. Kikusui PLZ 
300W electronic load, $600; HP 8405A 
vector voltmeter, $395; HP 8015A 50MHz 
pulse generator, $425; GR 1689 LCR 
meter, $2,400; 8MI 4800 and Dranetz 606, 
626 printing power line disturbance moni· 
tors. Call, excellent condition! All with 
warranty. Pepper Systems, 214·353.0257. 

SIGNAL GENERATORS, HP 3320C 1KHz· 
13MHz, $250; HP 3330B, $500; HP 8614A 
800-2400 MHz, $450; HP 8616A 1.8·4.5 
GHz, $450; Ailtech 360DE 1 MHz-1800 
MHz AM FM phase, $1,200; HP 612A, 
$200; H P 6208 7-11 G Hz, $250; H P 628A 
15·21 GHz, $250; HP 8690A, $200; HP 
86998, $400; HP 8693B, $200; HP 8690B, 
$250; Wavetek 907 7-11 GHz, $800; HP 
204C, $150; HP 2040, $150; HP 651A, 
$200; HP 6518, $250; HP 653A, $150; HP 
654A, $250; HP 675A .1·32 MHz sweeper, 
$300; A-Comm Electronics, 303-290-8012. 

OSCILLOSCOPES: TEK, HP, Nicolet, 
LeCroy, Hitachi; Meters: Beckman, 
Fluke, HP; Service Monitors: Cushman, 
Motorola, Singer, IFR; and much more. 
Call Advanced Test Equipment Corp. for 
a free brochure, 1-800-404-ATEC ext. 8. 
Visa & M/C accepted. 

Order Desk: 

Write In 86 on Reader Service Card. 

1-800-752-3571 
Tech Info: 404-252-3340 

#DC-750 

"The Beretta's" 
High Res. CCD in Diecast 
Case. 9V Batt. OptiDna.L 

• Selection of Color & B/W Monitors. 
• Selection of Lens & Options. 

With "C" Mount 

Introductory Price 

$119.95 
W/0 Lens 

• Swltchers/Multiplexers/Monitors 
Mounts/Optics. 

• Full Selection of B/W & Color CCD 
Cameras with Many Options to Fit Your 

#DC-750CX .-----------------------------------------------~ 

~"1!::>.::::>.::::>.:::>..::;?_ ~~ A/V Transfer 
Application. Svstem Comes Complete With: 

• 1 CCD Transmitter Pod • 1 Monitor/Receiver 

• 900 MHz For Best Picture Quality 
• Monitor In Darkness with IR LEDs 
• Monitor has Dual Channel Mode 
• Battery or AC Operation 
• Plug & Play Quick Installation 
• Mobile Security /No Installation Hassle 

Optional Transmitter For 
Second Channel 

$339.95 
#V-Pack-101 

D~n:.l~••~ IMI'f••~t'••es Pri:esooNotllclldeSlpp.n9 . 
r o;. .......... .., • • ....... .., • • Prices Subject to Change Without Notice. 

141 West Wieuca Road • 300-B • Atlanta GA 30342-3219 • PH: Soo-752-3571 • PH: 404-252-3340 • FAX: 404-252-8929 
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CABLE TV 
Descrambler Kits 

&&NEW & IMPROVED UNIVERSAL KIT' 

Universal Kit ................... $69.00 
Includes all the original parts plus the improvements and a 
silk-screened PC Board. 

Enclosure Package ............. $39.95 
Includes all the switches, hardware, AC Adaptor, and a 
black silk-screened box for above Universal kit. 

Tri-Mode Kit .................... $49.00 
Includes all the parts (with a SAW filter), a silk-screened PC 
Board, and AC Adaptor. Not included is the enclosure. 

SB-3 Kit ....................... $39.00 
Includes all the parts, a silk-screened PC Board, and AC 
Adaptor. Not included is the enclosure. 

Universal Tutorial ............... $1 0.00 
An in-depth study of the technology used & DC Voltage 
Chart. 

Tri-Mode Tutorial ............... $1 0.00 
A gate-by-gate study of the circuits with troubleshooting 
hints. 

CALL TOLL FREE 1-800-886-8699 
Visa, MasterCard, or COD 

Add $5.00 Shipping and Handling. 

Northeast Electronics, Inc. 
PO Box 3310-N, North Attleboro, MA 02761 

Write In 84 on Reader Service Card. 

COMPUTER PARTS 
MEMORY UPGRADES 

1Mx9-70 (3-chip) SIMM ............ ...... $37 HP 11/111 
1Mx9-70 SIMM ............................... $39 2 MEG RAM CARD ............ $791$95 
4Mx9-70 SIMM ............................. $135 PANASONIC 4410/4420 
1 Mx36-70 72-pin SIMM (4MB) ..... $155 2 MEG CARD ...................... $951$99 
1Mxl-70 DRAM ........................... $4.90 PANASONIC/CITIZEN 
256Kx4-70 DRAM ...................... .. $5.25 · 32K BUFFER ............. $10.501$19.50 
1Mx4-70 ZIP DRAM .................... ... $22 14.4 FAX MODEM .......... ... ....... ..... .. $98 

PB-10 EPROM 
PROGRAMMER ..... ............ ... ... $135 NEW ITEM 

SERIAL CARD 
W/16550 UART ...................... $27.50 

110 CARD W/16550 UART ............... $34 

256Kx16 ZIP (CAS/WE) 
FOR VIDEO UPGRADE ... .. ........ .. .. $39 
(Packard Bell. Genoa. ATI. and others) 

EZ-EP DEVICE PROGRAMMER- $149.95 
INEXPENSIVE - Best programmer under $200. 

FAST- Programs 27C010 in 23 seconds. 

PORTABLE- Attaches to PC parallel port. 

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. 

ADAPTERS for microcontrollers (8742, 48, 49, 8751 & 
68HC11) 16 bit EPROMs and PLDs (18V8, 20G10 & 
22V10) available, priced from $40 to $60. 

SERVICE - Info and software updates via BBS or 
voice. 30 day money back guarantee. 

M2L ELECTRONICS 
3526 Jasmine; Suite #4 
Los Angeles, CA 90034 

310/837-7818 
Voice: 9AM - 1 PM M-S 

BBS: other hours 

Write In 83 on Reader Service Card. 

FACTORY NEW Lambda LXS-B-6-R, $29. 
FACTORY NEW PS-400-4B-30/3 POWER 
SUPPLY by ICDA, $125. Quantity dis­
count. Psitech Plus, 707-745-4804 fax 
707-747-5277. 

TEST EQUIPMENT FOR AUDIO, BROAD­
CAST, VIDEO: Tek A6302 & AM 503 
current probe & amplifier, DC to 50MHz, 
$890; Tek PG 508 50MHz pulse generator 
(variable rise, fall times), $325; Tek DM 
502A auto-ranging multimeter, $215; HP 
3455A 6-1/2 digit multimeter, $550; Tek 
AA 501 distortion analyzer, $1 ,295; Tek 
DA 4084 distortion analyzer (like AA 
5001), $1 ,295; HP 334A distortion analyzer 
(older color), $275; HP 334A distortion 
analyzer, $375; Tek 466 100MHz portable 
storage oscilloscope, $845; Tek 485 
350MHz portable oscilloscope, $795; Tek 
7633 100MHz storage mainframe, $475; 
Tek 7A22 super high-sensitivity differenti­
al amplifier, $395; Tek 7854 400MHz 
oscilloscope mainframe: digital storage, 
waveform processing, GPIB, $975; Tek 
7020 digital storage plug-in: cursor 
measurements, min/max enveloping, sig­
nal averaging, $825. Excellent condition, 
with warranty. Pepper Systems, 214-353-
0257. 

unday, 8am-2pm 

Mar 261
h 

REE Admission & Parking 
Shop 1 DO's of Sellers 

TEKTRONICS 465M 100MHz dual chan­
nel scope. Good condition, $325. ISA, PO 
Box 6955, Laguna Niguel, CA 92656. 
714-495-5566. Fax 714-495-4742. Call or 
write for catalog of surplus RF and test 
equipment. 

WAVEFORM ANALYZER Analogic Data 
Precision 6000. Two units, one with mod­
el 620 plug-in, another with model 630 
plug-in. With manuals, $1,500 each. 
505-898-2094 

... 
• s 35 138.0~ 3 

•• 
NO MATTER HOW YOU SAY IT .. 0003 
PPM; 3 parts per 10 billion; 00000003%; 
3Hz at 10 gigahertz; .003Hz at 10MHz. 
You won't find a frequency counter (and 
timer) with more accuracy tor $500! Gold 
plated circuit boards, large bright LED 
9-digit readout, 500MHz (and higher) 
range, 15 millivolt sensitivity, variable 
trigger level and slope, 3 input channels, 
1MHz and 10MHz frequency standard 
outputs. Hewlett Packard solid state 
quality, nearly new condition. Give me a 
break, it doesn't get any better than this! 
Be nice to yourself and get a piece of 
equipment you can be proud of, while 
they last! Call Gary, N6ZD at 408-385-
0301. 

BOONTON 82AD Modulation Meter, 
$650. HP 652A Test Oscillator, $125. 
Fluke 8000A DMM, $75. Bob Morgan, 
Test Equipment Sales. Ph/Fx 717-842-
1534. 

TEKTRONIX 2235, 100MHz, like new, 
$800; 485 300MHz, $800; 475 250MHz 
scope, $650; 4658 100MHz, $550; 465, 
$450; 466 100MHz storage, $800; AM502, 
$250; PS501-1 Power Supply, $100; 
DM502, $150. 30 day warranty. Call Bob, 
214-436-2503. 

PROCESSORS & 
MATH-CO 

SUPER IDE 1/0 W/16550 ................ $69 
CPU COOLING FAN .................... $9.50 

OTHER CHIPS 
in ACP's Giant Parking Lot 

BAREBONES BASIC HP 5328A COUN­
TER/TIMER, $200; Add 520MHz and 
.00,000,003 percent stability options, 
$450. Add DVM option, $500; Gary, Tech­
nical Services & Material 408-385-0301 , 
FAX 408-385-0261. 

386DX-161NTEL ....................... $19.50 16550AFN UARTW/FIF0 .... .. ....... . $12 
486DX-33/DX2-661NTEL .... $1251$188 32Kx8-20ns CACHE SRAM ............. $4 
H86 DX2 OVERDRIVE INTEL.. .... $195 27128A-2 EPROM ........... .. ... ....... $3.50 
80387SX-25/SX-33 ......................... $45 27C256-150 EPROM ................... $3.95 
80387DX-33/DX-40 ........................ $49 27C512-150 EPROM ................... $4.95 

• OTHER PARTS AVAILABLE. CALL FOR QUOTE • VOLUME DISCOUNTS OFFERED 
• PRICES SUBJECT TO CHANGE WITHOUT NOTICE • TERMS: COD (CASH). VISA/MC 

• MINIMUM ORDER: $20 • FREIGHT: $5.00 MIN. 

LA PAZ ELECTRONICS INT'L 
P.O. Box 261095, San Diego, CA 92196 

TEL (800) 586-4199 FAX (619) 586-1482 

4& February 1995 Write In 82 on Reader Service Card. 

Advanced Computer Products, Inc. 

KIKUSUI MODEL COS6100M 5 channel 
100MHz portable scope. Good condition, 
$325. ISA, PO Box 6955, Laguna Niguel , 
CA 92656. 714-495-5566. Fax 714-495-
4742. Call or write for catalog of surplus 
RF and test equipment. 

HP 3581 C Selective voltmeter, clean, 
guaranteed, $695. Tek 466 and 475 
scopes, $495 each. Technologies West, 
503-267-6064. 



AMPLIFIED 
SPEAKER PAIR 

SonyDXF-1820, op­
erates on 12 VDC 
and has mono­
chrome composite 
video input. With 
pinout sheet. 
(95V001) 

$49.95 each 

These units have excellent audio for their small 
size (approx. 3" x.3" x 5") and are loud enough, 
too. A 3.5mm stereo plug brings the audio in, 
and each speaker has its own volume control. 
They run on 6VDC (four "C" batteries) or an 
external 6VDC wall transformer. (94V007) 

$9.95/pair 
Soundb{aster 

SOUND CARD Comyatib{e! 
Features include: Ad lib "'-compatible 11-Voice 
FM music; digitized voice input and output; 
DMA and hardware decompression; full duplex 
MIDI interface; joystick port; stereo audio 110; 
microphone and line-in jacks; and power ampli­
fier and volume control. Windows software in­
cluded. (94C038) $49.95 each 

HAND-HELD 
SCANNER 
New units with PC­
compatible "Inter­
preter" OCR soft­
ware, with imaging 
capability, 1 OQ.400 

DPI resolution , 
LED and audible scanning speed indicators. 8-
bit 1/0 card included. 100% PC-compatible. 

(SC04-1) $59.95 each 

POWER CENTER ! 
Individually lighted control switches. Lighted 
master on/off switch. Five heavy duty grounded 
power outlets controlled individually by front 
panel switches (Computer, Monitor, Printer, 
Aux1, Aux2). 15A circuit breaker. Info P/N SP­
PC1 . (94C006) $14.95 each 

~ 
LOW PROFILE GENDER CHANGER 
0825 Male-Male. (94C034) 

99¢ each -10 for $7.95 

DYNAMIC ......_.___ 
MICROPHONE~ 
Use with tape recorder, multimedia computers. 
Includes on/off switch and 8-ft. cord with 3.5mm 
plug. (95V002) $4.95 each 

12VAC, 1.25A 
WALL WART 

(94E023) 
$4.95 each 

BRICK POWER 
SUPPLY 
Input: 115VAC through 
EIA male plug. Outputs: 
+5VDC @ 2A, +12VDC 
@ 1.5A, -12VDC@ 0.3A. 

(95E007) $9.95 each 

~"!~.~~~ ... ~· .. ~ .... 

~ ~;::~~~~tw;.;.:::i~x=~ ~ 
' 

COLLINS MECHANICAL FILTER 
455KHz center frequency. Band width: nomi­
nal, 2.2 KHz; minimum, 1.9 KHz; actual, approx. 
+3 KHz. Measures 330 pF across input and 
output. 2K termination. (94A023) 

$25.00 each 
•KHP• SIZE 
RELAYS 
•DPDT, 12VDCcoii,5A 
contacts. (958001) 

$1.49 each 
10 for $12.00 

• DPDT, 24VDC coil, 
1 OA contacts. (948013) 

$2.00 each 

IR/UHF REMOTE CONTROL 
Used in applications which allowed con­
trol of devices beyond IR range by also 
broadcasting information on 418 MHz 
UHF. Used, with schematics. (94A001) 

$9.95 each 

Build Your Own 
MORSE CODE KEVER/TRAINER! 
Our 8049 IC has all the code buiilt in. Bread­
board as a morse code character generator for 
learning the code. The completed unit also . 
functions as a keyer. (941020) 

IC & Instructions - $9.95 each 

SUPER MAGNETS 
Two of these trapezoid-shaped magnets are 
cemented to a single substrate. Each magnet is 
approx. 1. 75" x 0.375", and is approx. 1 000 
Gauss. By far the most powerful magnets we've 
seen for their size. (92N006) 

One set of two magnets - $14.95 
SPECIAL - Two sets - $25.00 

ADJUSTABLE VOLTAGE REGULATOR 
LM350K, 3-37VDC@ 3A. (941019) 

$3.25 each 

FUSES 
• 10 Amp 250 Volt 3AG fast blow. (948011 ) 

100 for $9.95 
• 1 .25 Amp 125 Volt 30mm glass. (948012) 

100 for $9.95 

STEPPER MOTOR ASSORTMENT 
Includes various types such as unipolar, bipo­
lar, various voltages, current ratings. (92M001 ) 

10 for $16.95 

GENUINE 
JEWELER'S LOUPE 
If you spend time away from home searching for 
goodies, this little gem could pay for itself in a 
single outing. It's made of real metal, has a 
18mm dia. 10X doublet lens, and comes in a 
leather pouch. This is not a toy! Use it to read 
part numbers on RAMs and RF devices, check 
calibraton stickers on test equipment for a bet­
ter estimate of how old it really is. (MJ2723) 

"THE BOXN 
There's not much in­
side this well-made box 
except for a 54 VCT 
transformer fused at 
5Amps on the second­

$16.00 each 

ary. Plenty of room to add rectifiers and regula­
tors. 5Y." x 3" x 6Y.". (94U029) 

$12.95 each 

DOS 3.3 
5Y." disks, 3-disk set. ·No manuals. (95C001) 

$3.95 each 

Plugs into ~our cigarette lighter socket and 
provides regulated 8VDC greater than 300 rnA. 
Has 6-foot cord and coaxial power plug. 

GEAR MOTOR 
WITH 
MAGNETIC 
BRAKE 

(95E001) $3.95 each 

25RPM nom. Torque 11 foot pounds start, 13 
foot pounds run. Shaded pole 115VAC induc­
tion@ 0.75A. Size2.75" x3"sq. with5/16''x13/ 
16" shaft and 3/16" x 9/16" motor shaft. Com­
pare at $35.00. (95M001) $26.00 each 

BLACK 
TELEPHONE 
HANDSET 
Electret condenser mike, 600 Ohm impedance 
earphone, 1' curly cord. (94U022) 

$3.95 each 

EXTRA BRIGHT LE~ 
• Red lens, clear, 1000 mcd. (SE5012H) 

59¢ each 
o Flashing, 750mcd. (SE5012G) 69¢ each 

WALL WART ASSORTMENT 
A random selection of assorted voltages and 
current ratings. (94E004) 10 for $14.95 

~ALLTRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

(408) 943-9773 - Fax (408) 943-9776 
BBS (408) 943-0622 • 9600-N-8-1 • 24 Hrs. 

Write In 81 on Reader Service Card . 

SEALED 
LEAD-ACID 
BATTERIES 
Five different new, rechargeable units operate 
in any position. Charge at 10% of .AH capacity 
for 14 hours, less if partially discharged. (Limit 
charge voltage to 14.5V for 12V units, 7 .25V for 
6V units.) Sizes given are approximate. 
• 12V, 7AH, 2.5" X 3.75" X 5.875". (95E002) 

$9.95 each 
• 12V, 4AH, 2.75" X 4.25" x 3.5". (95E003) 

$6.95 eacj 
• 6V, 10AH, 1/875" X 3.75" 5.875". (95E004) 

$7.95 each 
o 6V, 6.5AH, 1.875"x3.75" x5.875". (95E005) 

- $4.95 each 
• 6V, 3AH, 1.875" X 2.375" X 5.25". (95E006) 

$2.95 each 

Mini Circuits Labs. 
#ZSC2-1W-1 . 1-
650 MHz "BNC" 
connectors . 
(92J052) 

$29.95 each 

FLASHING 
LED KIT 

12\IDC MINI FAN 
60mm (2.375") square. 

(94F004) 
$4.95 each 

Three extra-bright LEOs flash in unison on this 
9V battery powered board. Use as safety warn· 
ing for auto or bicycle, party gimmick, sea buoy, 
etc. Kits may be used in series to form an array. 

(95K001) Kit $3.95 

TELEPHONE 
LINE TEST 
MODULE 
When hooked up to 
your phone line, this 
unit will Answer the 
lineafterthefirstring 
- then hang up! 
Originally used for testing. Can be used to 
thwart prank phone callers. Two alligator clips 
make hookup easy. (95Z002) $2.49 each 

PLASTIC SPEEDY BOXES 
Slotted walls to accept PCBs. ABS black plas­
tic. Screws included. Will not crack or split 
when drilled or punched. 
PB114A -1" x 3" x Z' $2.20 
PB114B- 0.8" X 4.25" X 2.188" $2.50 
PB114C - 1.563" X 3.875" x 2.938" 

$3.00 
PB114D - 2.313" X 5.875" X 3.938" $5.00 

Visa, M/C, Am Ex Accepted. 
Minimum Order $15.00. 

CA & OH Residents Add Sales Tax. 
Shipping Additional on All Orders. 

Store Hours: 
1 0-tl M-F - 9-3 Sat. 

0112&4 
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WESTERN REGION 

FEBRUARY 4 

CA- SANTEE- Ham Radio , Computer&. Electron­
ics Swap Meet. SPONSOR: ARC of El Cajon . 
LOCATION: Santee Drive-In, I 0990 N . Woodside. 
HOURS: 6,30am-?. ADMISSION: SO<. TALK-IN: 
146.520. FEATURES: C - E - F - F/R - H . DEALER INFO: 
$6 vehicle . CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020 . 619-561-0052 . 

FEBRUARY 5 

CA- LIVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: Liver­
more Amateur Radio Klub (LARK) . LOCATION: Los 
Posltas College, N of 1-580 at Airway Blvd. exit . 
HOURS: 7am- llnoon, rain or shine . ADMISSION: 
Free. TALK-IN: 147 .045+ fr west , 145.350-
( I OOHz) fr east. FEATURES: E- H • FP - F/R. DEALER 
INFO: Setup after 6am only . $10 space fee. 
Covered spaces avail. if rain . CQNTACT: Noel 
Anklam KC6QZI<. 5 I 0 -44 7-385 7 eves or 51 0-
783-2803 message days. 

FEBRUARY 18 

CA- SAN DIEGO- Fest West '95. SPONSOR: So . 
Cal. Computer Group. LOCATION: Fabulous Inn , 
2485 Hotel Circle Pl. HOURS: 9am-6pm. ADMIS­
SION: $5. FEATURES: AC- C- DP FP . CONTACT: 
James Lanman, POB 152535, San Diego CA 
92195. 619-270-4864 . 

CA- SANTEE- Ham Radio , Computer&. Ele<;tron­
ics Swap Meet. SPONSOR: ARC of El Cajon . 
LOCATION: Santee Drive-In, I 0990 N . Woodside . 
HOURS: 6,30am-?. ADMISSION: SO<. TALK-IN: 
146.520. FEATURES: C - E - F - F/R - H. DEALER INFO: 
$6 vehicle . CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 619-561-0052 . 

OR - RICKREAL - Salem Hamfair &. Electronic 
Swapmeet. SPONSOR: Salem Repeater Assoc. &. 
Oregon Coast Emergency Repeater , Inc .. LOCA­
TION: Polk County Fairgrounds. HOURS: 9am-4pm. 
HOURS: $6 adv .. $7 door. TALK-IN: 146.86 Re­
peater. FEATURES: CB- DP - FM- F/R - RV/S. DEALER 
INFO: Swap table set up Fri. 2 / 17 6pm9pm. Sat . 
2118 7am . Tables' $13 ea. $15 ea . w /power. 
CONTACT: Evan Burroughs, N71FJ, 503-585-5924 . 

MARCH 4 

CA- SANTEE- Ham Radio, Computer&. Electron­
ics Swap Meet. SPONSOR: ARC of El Cajon. 
LOCATION: Santee Drive-In, I 0990 N . Woodside . 
HOURS: 6,30am-?. ADMISSION: 50<. TALK-IN: 
146.520. FEATURES: C - E- F- F/R- H. DEALER INFO: 
$6 vehicle . CONTACT: Pat, WA6MHZ. ARCEC, Box 
50, El Cajon CA 92020. 619-561-0052 . 

MARCH 5 

CA- LIVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: liver­
more Amateur Radio l<lub (LARK) . LOCATION: Los 
Positas College, N of 1-580 at Airway Blvd. exit . 
HOURS: 7am-llnoon, rain or shine . ADMISSION: 
Free . TALK-IN: 147.045+ (PL 94.8) fr west , 
145.350- (PL I 00) fr east . FEATURES: E- H - FP ­
F/R. DEALER INFO: Setup after 7am only. $10 
space fee. Covered spaces avail. if rain . CON­
TACT: Noel Anklam KC6QZK, 510-447-3857 
eves. or 510-783-2803 message days. 

MARCH 18 

CA- SANTEE- Ham Radio, Computer&. Electron­
ics Swap Meet. SPONSOR: ARC of El Cajon . 
LOCATION: Santee Drive-In, I 0990 N . Woodside . 
HOURS: 6,30am-?. ADMISSION: 50<. TALK-IN: 
146.520 . FEATURES: C - E- F - F/R- H . DEALER INFO: 
$6 vehicle . CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020 . 619-561 -0052. 

MARCH 19 

OR- MILTON FREEWATER- 49th Annual W7DP 
Swapfest . SPONSOR: Walla Walla Valley ARC. 
LOCATION: Milton Freewater Community Center . 
HOURS: 8am-3pm . ADMISSION: Free with sign- in . 
TALK-IN: 147.280 . FEATURES: DP - F/R. DEALER 
INFO: Swap tables, radio gear&. related equipment 
only . CONTACT: David L. Pence, KB7WRT, 810 E. 
Sumach St ., Walla Walla WA 99362- 1348. 509-
525-2529. 

MARCH 27-28-29-30-31 

CA- SANTA CLARA- PCI Bus Industry Conference 
&. Exposition . SPONSOR: Annabooks &. EDN . LO­
CATION: Santa Clar<. Westin Hotel &. Convention 
Center. FEATURES: C - S. CONTACT: Chip Stockton . 
PCI '95 Conference Mgr. , c /o Annabool<s , POB 
2 70708, San Diego CA 92 128-241 7 . 619-67 3 -
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CALENDAR 

The Events Calendar is a free service limited to electronic events such as 
computer shows, hamfests, flea markets, etc. If your organization Is sponsoring an 
event and would like a free listing, contact t.s at least 60 days prior to the event. Include 
your flyer, estimated attendance, name of person to contact and phone number. 

Complimentary issues are available upon request for distribution to your attendees. 
A street address for UPS shipment is required. 

While we strive for accuracy in our calendar, we cannot be responsible for errors or 
cancellations. The information contained in this column Is for the use of the readers of 
Nuts & Volts and may not be republished in any form without the written permission of 
T & L Publications, Inc. 

0870, 61 9-673 -1 432 FAX. Co mpuServe 
73204 ,3405 . 

ArRIL I 

CA- SANTEE- Ham Radio, Computer&. Electron­
ics Swap Meet. SPONSOR: ARC o f El Ca jon . 
LOCATION: Santee Drive-In, I 0 990 N . W oodside. 
HOURS: 6,30am-?. ADMISSION: SO<. TALK-IN: 
146.520 . FEATURES: C - E - F- F/R - H . DEALER INFO: 
$6 veh icl e . CONTACT: Pat, WA6MHZ, ARCEC. Box 
50, El Cajon CA 92020 . 619-561 -0052 . 

WA - SPOKANE - Hamfest &. Computer Show. 
SPONSOR: Inland Empire Hamfest Associ ation. 
LOCATION: Spokane Interstate Fairg rounds. 
HOURS: 9am-5pm . ADMISSION: $6 adv., $7 door, 
12 &. under free. FEATURES: CB - EX - S. DEALER 
INFO: Swap tables $13 . Dealer tabl es $13 + 
dealer&.. one person free . Set-up Fri. March 3 1st 
9am-6pm . CONTACT: Warren Kelsey. S. 1405 
Crestline. Spokane WA 99203 . 

ArRIL 2 

CA- LIVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: Liver­
more Amateur Radio Klub (LARK) . LOCATION: Los 
Positas College, N of 1-580 at A irway Blvd . exit. 
HOURS: 7am-llnoon , rain or shine. ADMISSION: 
Free. TALK-IN: 14 7 .045 + (PL 94.8 ) fr west, 
145.350- (PL I 00) f r east. FEATURES: E - H - FP ­
F/R. DEALER INFO: Setup after 7am only . $10 
space fee . Covered spaces avail. i f ra in . CON­
TACT: Noel Anklam KC6QZK, 510-447-3857 
eves. or 510-783-2803 message days. 

APRIL 15 

CA - SANTEE- Ham Radio, Computer&. Elec t ron­
ics Swap Meet. SPONSOR: ARC o f Ei Cajon . 
LOCATION: Santee Drive-In, I 0990 N. Woodside . 
HOURS: 6 ,30am-? . ADMISSION: 50<. TALK-IN: 
146.520 . FEATURES: C - E - F- F/R - H. DEALER INFO: 
$6 vehicle . CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020 . 619-561 -0052 . 

ArRIL30 

CA - SACRAMENTO- Ham Radio/Computer Swa p­
meet . SPONSOR: CSUS Student ARC. LOCATION: 
California State Un iv . at Sacramento, US 50 &. 
Howe Ave. HOURS: 7am- llpm. ADMISSION: Free. 
TALK-IN: 145.230 (-dup PL 162.2 ). FEATURES: FP­
F/R. DEALER INFO: Sellers $10. CONTACT: Gary 
Webbenhurst , I<C6URB, 916-381 -6602 evenings. 

CENTRAL REGION 

FEBRUARY 4 

OH - TOLEDO - Toledo Giant Used Co mputer &. 
Camera Show. LOCATION: Meadowbrook Place, 
4480 Heatherdowns Blvd, ac ross road from M aso­
nic Temple at Reynolds Rd . HOURS: 9 am - 3pm . 
ADMISSION: $4 . FEATURES: C. DEALER INFO: 150 
8 -ft . tables $45 ea . CONTACT: Photorama USA , 
202 19 Mack Ave , Grosse Pointe W oods Ml 
48236. 31 3-884-2242 . 

FEBRUARY 5 

Ml- GRAND RAPIDS- Computer Trade Show . 
LOCATION: Holiday Inn Crown Plaza, 5700 28th 
St . SE, a t 1-96 Exit 43A. HOURS: I Oam-4pm . 
ADMISSION: Adults $4; Seniors &. students wilD 
$3 ; under 12 free w /adult . FEATURES: C - DP. 
CONTACT: Computers&. You . 313-283- 17 54 . 

OH - COLUMBUS- Columbus Computer Festi val. 
SPONSOR: Co mputer Suppor t Servic es. LOCA­
TION: Aladdin Temple , 3850 Stelzer Rd . HOURS: 
I Oam-4pm . ADMISSION: $4 , sen io rs/students $ 3, 
under 12 free . FEATURES: C - DP - F/R. DEALER 
INFO: 8 ' tables draped&. c overed . 1-4 tab les $35 

ea., 5 + tables $30 ea. CONTACT: Computer 
Support Services , POB 1350, Taylor Ml 48180 . 
313-29 5-2237 . 

FEBRUARY II 

IN - NOBLESVILLE - Giant Noblesville Computer 
Fa i r. LOCATION: Hami lt o n Co unty 4 -H Grounds, 
off SR3 7 . HOURS: 10am-3pm. ADMISSION: $5 , 
und er 12 free . FEATURES: C - DP. CONTACT: Ben 
Yanto, A G I Computer Fairs. • 

MN - BLAINE - Midwinter Madness. SPONSOR: 
Ro bbinsdale ARC. LOCATION: National Sports 
Center. HOURS: 7 ,30am-2,30pm . FEATURES: CB ­
DP - FM. CONTACT: Robbinsdale ARC. Inc ., POB 

. 22613 , Robbinsdale MN 55422 . 

FEBRUARY 11 

Ml - SOUTHGATE- Computer Trade Show. LOCA­
TION: Crystal Gardens, 16703 Fort St . HOURS: 
I Oa m-4pm . ADMISSION: Adults $4; Seniors &. 
students w /10 $3 ; under 12 free w /adult . FEA­
TURES: C - DP. CONTACT: Computers&. You , 
31 3 -283- 1 754 . 

OH - DAYTON- Computer Blowout Sale . SPON­
SOR: MBE Co mputers. LOCATION: Hara Arena . 
HOURS: I Oam -4pm . FEATURES: C - DP - FP - F/R. 
DEALER INFO: Setup 7 ,30am-9 ,30am . 200 + 
tables. $60 per table , 4 or more tables $55 ea . Fax 
inquiries t o 517 -646-9885 . CONTACT: For more 
info rmat ion call 517 -646-9895 or 313-572-0038 . 

OH - MANSFIELD - Mansfield Mid-Winter Ham­
fest/Co m p uter Sho w . LOCATION: Rich land County 

AC 
B 
c 
CB 
DP 
E 
EX 
F 
FM 
FP 
F/R 
H 
RV-H 
RV-S 
s 
T 

FEATURES KEY 

- Air-conditioned 
-Banquet 
-Computers 
- Commercial Booths 
- Door Prizes 
- Electronics 
-FCC exams 
-Forums 
- Flea Market 
- Free Parking 
- Food & Refreshments 
- Amateur Radio 
- RV Parking w/hookups 
- RV Parking Self-contained 
-Seminars 
-Tailgating 

All listing Information should be sent to: 

Nuts & Volts Magazine 
EVENTS CALENDAR 
430 Princeland Court 

Corona, CA 91719 
Phone 909·371·8497 
FAX 909·371·3052 

Fairgrounds. HOURS: 7am-?. ADMISSION: $4 adv .. 
$5 door. TALK-IN: 146.34/94 . FEATURES: DP - FM. 
DEALER INFO: Tables $9 adv., $12 door. CON­
TACT: Send SASE to , Pat Ackerman, N8YOB, 63 N. 
Illinois Ave ., Mansfield OH 44905 or phone 
419-589-7 I 33 after 4pm EST. 

FEBRUARY 18 

IN -INDIANAPOLIS- indianapolis Computer Fair . 
LOCATION: I< nights of Columbus, 2100 E. 71 st St. 
HOURS: I Oam-3pm . ADMISSION: $4 , under 12 
free . FEATURES: C- DP . CONTACT: Ben Yanto , AGI 
Computer Fairs . • 

Ml - LIVONIA - Computer Trade Show. LOCA­
TION: Ell<s Lodge Hall , 31 I 17 Plymouth Rd .. I 
block E of Merriman. HOURS: I Oam-3pm . ADMIS­
SION: Adults $4, Seniors&. students w / ID $3 ; 
under 12 free w /adult . FEATURES: C - DP. CON­
TACT: Computers&. You, 313-283-1754 . 

FEBRUARY 19 

IL - ROCK ISLAND - 24th Annual Davenport 
Hamfest. SPONSOR: Davenport Radio Amateur 
Club. LOCATION: QCCA Expo Center, 262 I 4th 
Ave . HOURS: 7,30am-3,30pm. ADMISSION: $4 
adv., $5 door. TALK-IN: 146.28/ .88, 146.04/.64. 
FEATURES: CB- DP - EX - FM - F/R. DEALER INFO: 
Commercial Booth $20 , Tables $10 before 211 / 
95 . CONTACT: Kent Williams, 1<9UQI , 309-796-
07 18 voice 4pm- l Opm or send SASE to, 4245 
I Oth St .. East Moline IL 61244 . FAX I Opm-4pm 
309-796-0629. Info on VE Exams. send SASE to , 
Roger Franke, 1<9AYK, 2506 E. 29th Ct .. Davenport 

COMPUTER SHOW 
PROMOTER INFO 

AGI Computer Fair- 317-299-8827 

CMA Computer Shows - 804-272-1570 

KGP Computer Shows- 908-297-2526 

MarketPro Computer Shows- 415-388-8893 

NARISAAM Computer Shows - 404-663-0983 
800-436-6707 

Northern Computer Shows- 508-744-8440 



lA 52803 . 

IN- SOUTH BEND- Camera/Computer Swap Meet. 
LOCATION: Centruy Center, downtoun south Bend, 
IN. HOURS: 1 Oam-3pm. ADMISSION: Adults 
$5 .00, under 12 free. DEALER INFO: 8 ' tables $50 
ea. CONTACT: Roger L. Smith , 8863 E. Black Point 
Rd .. Syracuse, IN 4656 7. 2 19-856-3863 voice or 
FAX. 

Ml- MADISON HEIGHTS- Computer Trade Show. 
LOCATION: UF &. CW Hall, 876 Horace Brown Dr., 
I block E of 1-75. HOURS: 10am-4pm. ADMIS­
SION: Adults $4; Seniors &. students w i lD $3 ; 
under 12 free w fadult. FEATURES: C - Dr. CON­
TACT: Computers&. You, 313-283-1754. 

Ml- FLINT- Computer Trade Show. SPONSOR: 5 
Star Productions. LOCATION: Flint Holiday Inn, 
Gateway Centre. US-23 at Hill Rd. Exit 2 miles S. of 
1-69. HOURS: I Oam-4pm. ADMISSION: $4, $3 
wfthls ad. FEATURES: AC -C - CB - Dr - FP - FIR. 
CONTACT: Five Star Productions. 2436 Nerredla 
St .. Flint Ml 48532 . 810-768-6058 (pager), 810-
230-0988 (after 4pm). 

Ml- NOVI- Great Lakes Computer Expo&. Sale. 
SPONSOR: Progressive Computer Productions. LO­
CATION: Sheraton Oaks Hotel, 1-96 &. Novl Rd . 
Across from Twelve Oaks Shopping Center. 
HOURS: I Oam-4pm. ADMISSION: Adults $4, Seni­
ors/ Students $3 , under 12 free w fadult . FEATURES: 
C - DP - FP - FIR. DEALER INFO: Covered 8 ' $35 ea. 
CONTACT: Progressive Computer Productions, 
23814 Michigan Ave., Ste 237, Dearborn Ml 
48124. 313-425-9276. 

FEBRUARY 25 

IN - LAPORTE - Laporte Cabin Fever Hamfest. 
SPONSOR: Laporte ARC. LOCATION: Laporte Civic 
Auditorium, 50 mi. E of Chicago. HOURS: 8am-
2pm. ADMISSION: $4. TALK-IN: 146.610 (- 131.8 
PL), 146.520. FEATURES: FIR. DEALER INFO: Tables 
$5 ea. CONTACT: TX john, 219-362-1 121 or SASE 
to : POB 30, Laporte IN 46351. 

Ml- TAYLOR- Computer Trade Show. LOCATION: 
Democratic Club of Taylor, 23400 Wick Rd., 4 
blocks E of Telegraph. HOURS: 1 Oam-3pm. AD­
MISSION: Adults $4; Seniors&. students w i lD $3; 
under 12 free w /adult. FEATURES: C- DP. CON­
TACT: Computers&. You, 313-283-1754. 

Ml- WESTLAND- Great Lakes Computer Expo&. 
Sale . SPONSOR: Progressive Computer Produc­
tions. LOCATION: Wayne-Ford Civic League, 1645 
Wayne Rd , 1 blk 5 of Ford Rd. HOURS: 1 Oam-4pm. 
ADMISSION: Adults $4 , Seniors/Students $3, un­
der 12 free w/adult. FEATURES: C- DP - FP- FIR. 
DEALER INFO: Covered 8 ' $35 ea. CONTACT: 
Progressive Computer Productions, 23814 Michi ­
gan Ave., Ste 23 7, Dearborn M1 48124 . 313-425-
9276. 

ND - BISMARK - 5th Annual CDARC Hamfest. 
SPONSOR: Central Dakota Amateur Radio Club. 
LOCATION: Radisson Inn , 800 S 3rd St. HOURS: 
Sam-?. ADMISSION: $4 adv, $5 door. TALK-IN: 
146.85/ I 46. 94. FEATURES: C - CB - H. DEALER 
INFO: $5 table . CONTACT: Central Dakota Ama­
teur Radio Club, POB 7162 , Bismark ND 58507-
7162 . 

TX- ORANGE- Ham fest . SPONSOR: Orange ARC. 
LOCATION: VFW Hall , Hwy 87N. HOURS: 8am-
5pm. ADMISSION: Free. TALK-IN: 147.48/. 18. 
FEATURES: CB- EX- FP- FIR. DEALER INFO: Tables 
$5 . Dealers S 15. CONTACT: Paul Tullier, 409-769-
1231 ; Irene Thomas, 409-745-3061; Fay Metz 
409-768- 1255. Or write : OARC, POB 232 , Orange 
:rx 77630. 

FEBRUARY 2 5-26 

OH - CINCINNATI - ARRL Great Lakes Division 
Convention 1995. LOCATION: Cincinnati Gardens 
Exhibition Center, 2250 Seymour Ave. at Langdon 
Farm Rd. HOURS: 8:30am-5pm both days. ADMIS­
SION: $6 adv., $8 door. FEATURES: CB- DP - EX - F ­
FM - FP. DEALER INFO: 8'x9 ' commercial $55, 
8'x4.5' commercial $30, 8 'x4 .5 ' flea market $20 . 
CONTACT: Stan Cohen, Chairman, WDSQDQ, 513-
531-10 I I. 

FEBRUARY 26 

IL- GLEN ELLYN- Computer Central. LOCATION: 
College of DuPage, Physical Education Bldg. Main 
Arena , Park Blvd. &. College Rd. HOURS: 9:30am -
3pm. ADMISSION: Adults $6, 8-12 $2. under 8 
free . $1 off reg. adult admission w / thls ad. 
FEATURES: AC - C - FP. CONTACT: Computer 
Central , Jay B. Robinson . 708-940-7547 . 

KY - LOUISVILLE - Computer Fair South. SPON­
SOR: MEKA Enterprises, Inc. LOCATION: Executive 
West Hotel, 1-65 &. 264 Freedom Way at the 
Fairgrounds. HOURS: 1 Oam-3pm. CONTACT: Willi ­
am Ibarra, Meka Enterprises, 2656 E. 2nd St., 
Bloomington IN 47401. 812-333-4484, FAX: 812-
333-4650. 

Ml- ANN ARBOR- Great Lakes Computer Expo&. 
Sale . SPONSOR: Progressive Computer Produc­
tions. LOCATION: Holiday Inn, US-23 &. Plymouth 
Rd. HOURS: I Oam-4pm. ADMISSION: Adults $4, 

Seniors/Students $3, under 12 free w /adult. FEA­
TURES: C - DP - FP- FI R. DEALER INfO: Covered 8 ' 
$35 ea. CONTACT: Progressive Computer Produc­
tions, 23814 Michigan Ave., Ste 23 7 . Dearborn Ml 
48124. 313-425-9276. 

Ml - BRIGHTON - Computer Trade Show. LOCA­
TION: Brighton High School , 7878 Brighton Rd. , 
Exit# 145 off 1-96 S. to Main, turn right, go to 7th 
St .. turn left. HOURS: I Oam-4pm. ADMISSION: $2. 
FEATURES: C- DP. CONTACT: Computers&. You , 
3 I 3 -283- 1 7 54. 

Ml - DEARBORN - 25th "Sliver Anniversary" 
Swap 'N Shop. SPONSOR: Livonia ARC. LOCA­
TION: Dearborn Civic Center. HOURS: 8am-3pm. 
ADMISSION: $5 door. TALK-IN: 145.350 Rptr., 
146.52 Simplex. FEATURES: EX. DEALER INFO: 
Tables : $15 plus adv. adm. $4 . CONTACT: Send 
4x9 SASE cfo Neil Coffin , WA8GWL, Livonia ARC, 
POB 21 I I , Livonia Ml 481 51 or phone 313-261-
5486. 

OH- CUYAHOGA fALLS- 41st Annual Hamfest. 
Computer Show &. Flea Market. SPONSOR: Cuya­
hoga Falls ARC, Inc. LOCATION: Emldio &. Sons, 48 
Bath Rd . CONTACT: Carl Hervol , N8JLQ, or Betti 
Hervol , KB8PXS, 216-497-7047 . 

WI - NEW BERLIN - Swapfest &. Computer Fair. 
SPONSOR: So uth East Wisconsin FM ARS, Inc. 
LOCATION: l<uglitsch's Entertainment Center , 
16000 W. Cleveland Ave .. Exit 57 &.1-43. HOURS: 
8am-2pm. ADMISSION: $3 adv., $4 door. TALK­
IN: 146.820 Repeater . fEATURES: AC - C - CB - DP­
E - EX- F- FM - FP - FIR- H - RV-S - S-T. DEALER 
INfO: Setup 6am $ 1 per foot table space plus 
admission ticket. CONTACT: Send SASE to: Sew­
fars/Mace Swapfest, POB I 02 , Delafield WI 53018 
or phone: 414-771-1250, FAX: 414-542-7474 . 
E-Mail : cralgc @execpc.com . 

MARCH 4 

lA • CEDAR RAPIDS- 12th Annual Eastern Iowa 
Computer Fair. SPONSOR: Commo-Hawk Comput­
er Users Group. LOCATION: Teamsters Union Hall , 
5000 J St. SW. HOURS: 8am-6pm. ADMISSION: $2 
donation. CONTACT: Leland Hosford at 319-393-
4631 (voice, evening) , 319-393-4852 (FAX). le­
land@lns.infonet.net (Internet). 

Ml- WATERfORD- Computer Trade Show. LOCA­
TION: NOCC CAl Building, 5640 Williams Lake 
Rd ., Exit 89 off 1-75, go W 3 .5 m i. to Walton Blvd. , 
turn r ight. HOURS: I Oam-3pm. ADMISSION: 
Adults $4: Seniors &. students w i lD $3 : under 12 
free w fadult. FEATURES: C - Dr. CONTACT: Com­
puters&. You , 313-283- 1754. 

OK - ELK CITY - Hamfest . SPONSOR: W . Central 
OK ARC. LOCATION: Civic Center, Exit 41 off 1-40. 
HOURS: 9am-5pm. ADMISSION: $5 adv., $8 door. 
TALK-IN: 146.16/.76. CONTACT: WCOARC. POB 
2023, Elk City OK 73648. 405-472-3442 days or 
405-473-2572 eves. 

MARCH 10 

MO-ST. LOUIS- 35th Annual Ham Radio 
Auction. SPO!'~SOR: Jefferson Barracks Amateur 
Radio Club. LOCATION: Concordia Turners Hall , 
6432 Gravois Ave. HOURS: 7:30pm-?. ADMIS­
SION: Free . TALK-IN: 146.34/94 , 144.61 / 145.21 . 
FEATURES: FI R. CONTACT: Carl H . Hohenberger, 
WBOBZP, 5266 Parker Ave .. St . Louis MO 63139-
1340. 314-351-7084 . 

MARCH 10-11-12 

LA -LAfAYETTE- Ham fest . SPONSOR: Acadlana 
ARA. LOCATION: Holiday Inn Holldrome. E. Ser­
vice Rd . off 1-49 . HOURS: Fri. 5pm-7pm, Sat . 
8am-4pm, Sun. 8am- 12pm. ADMISSION: $3 adv., 
$5 door. TALK-IN: 147.63/ .03 , 146.221.82, 
144.73/ 145.33 , 147.81 /. 21 . FEATURES: EX- F. 
CONTACT: Carolyn Oubre, 601 Sugar M ill Rd., 
New Iberia LA 70560. 318-364-2857 . 

MARCH II 

IN -INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Quality Inn East , 3525 N Shadeland, 
near Pendleton Pike. HOURS: I Oam-3pm. ADMIS­
SION: $4, under 12 free. FEATURES: C- DP. 
CONTACT: Ben Yanto , AGI Computer Fairs. • 

ND - fARGO - Amateur Radio &. Computer Fair. 
SPONSOR: Red River Radio Amateurs. LOCATION: 
West Fargo Fair Ground. HOURS: 8am-3pm. AD­
MISSION: $6, 12 and under free. TALK-IN: 146.76 
WOILO. FEATURES: C- H- S. CONTACT: ARCEF '95, 
POB 321 5 , Fargo NO 58108-32 I 5. 

MARCH 12 

IN - INDIANAPOLIS- Indiana Ham fest&. Comput­
er Show. SPONSOR: Morgan County Repeater 
Assn. LOCATION: Indiana State fairgrounds. Pavil­
ion bldg. HOURS: Sam-?. ADMISSION: $7. TALK­
IN: 14 7 .06. FEATURES: C - FM. DEALER INfO: 8 ' 
table $15 . Setup 3111 3pm-9pm , 3112 6am-8am . 
CONTACT: Deanne Martin, N9TEJ , 39 Lake Shore 
Dr. # 14, Martinsville IN 46151 . 317 -342-4307 . 

OH- CIRCLEVILLE- Hamfest. SPONSOR: Teays 
ARC. LOCATION: Pickaway County Fairgrounds, 

4-H Bldg .. St. Rt. 22 . HOURS: Sam-?. ADMISSION: 
$4 adv., $5 door. TALK-IN: 147.180 + . FEATURES: 
C- DP- FM- FP - FI R - H. DEALER INfO: Tables: $5 
adv., $6 door. CONTACT: Dan Grant, WSUCF, 
22 ISO Smlth-Hulse Rd ., Circleville OH 431 13. 
614-4 77-3026. 

OH- CONNEAUT- 9th Annual Ham fest&. Comput­
erfest. SPONSOR: Conneaut Amateur Radio Club. 
LOCATION: Conneaut Human Resource Center, 
327 Mill St. HOURS: 8am-3pm. ADMISSION: $4 
adv, $5 door. TALK-IN: 147 .39. FEATURES: C- EX ­
FIR. DEALER INfO: Tables SS, Setup 6am. CON­
TACT: Clarence Baugher, WSFAS, I 09 Daniels 
Ave., Conneaut , OH 44030-2315 . 216-593-3038. 

MARCH 18 

KS - COLBY - Hamfest. SPONSOR: Trojan ARC. 
LOCATION: Colby National Guard Armory on 1<-25. 
HOURS: 8am-2pm. ADMISSION: $2. TALK-IN: 
146.82. fEATURES: EX - F - FI R. DEALER INfO: 
Tables $5 . CONTACT: TARC, POB DX. Colby. I<S 
67701-0983. 

MARCH 18-19 

TX - MIDLAND - St . Patrick's Day Swapfest. 
SPONSOR: Midland Amateur Radio Club. LOCA­
TION: Midland County Exhibit Bldg. HOURS: Sat : 
9am-5pm, Sun: Sam-2 :30pm. ADMISSION: S7 adv, 
S8 door. fEATURES: DP - FM. DEALER INfO: Tables: 
1-2 S I 0 ea., 3 + $ I 5 ea. CONTACT: Midland 
Amateur Radio Club, POB 440 I , Midland TX 
79704. 

MARCH 19 

IL- STERLING- 35th Annual Ham fest. SPONSOR: 
Sterling Rock Falls Amateur Radio Society. LOCA­
TION: Sterling High School Field House, 1608 4th 
Ave. HOURS: 7:30am-?. ADMISSION: $3 adv, $4 
door. TALK-IN: 146.25/ 146.85 W9MEP Repeater. 
FEATURES: C - E- FM - FP - FIR- H- RV-S. DEALER 
INfO: Tables $5, w felectrlclty $6. Set up Sat . 
6pm-9pm, Sun 6 :30am. CONTACT: Lloyd Sher­
man, KB9APW, POB 52 I Sterling IL 61081-052 I. 
815-336-2434. 

WI- JEffERSON- Ham fest . SPONSOR: Trl County 
Amateur Radio Club. LOCATION: ]effer~on County 
Fairgrounds. HOURS: Sam-?. ADMISSION: $4. 
DEALER INfO: 6 ' tables $5. Set up 7am. CONTACT: 
W9MQB, 213 Frederick St ., Ft . Atkinson WI 
53538. 414-563-6381 eves. 

MARCH 25 

IN- MICHIGAN CITY- Ham fest&. Computer Flea 
market. SPONSOR: Michigan City Amateur Rad io 
Club. LOCATION: Rogers High School. 8466 Pahs 
Rd. HOURS: 8am-2pm. ADMISSION: $4. TALK-IN: 
146.3 7197 ( 13 I .8 Hz PI) . fEATURES: CB - FM - H. 
DEALER INfO: 6' tables $6, elec. hook-ups $2 . 
Early set up for vendors. CONTACT: Ron Stahovl ­
ak, N9TPC, 2 I 3 So. Dickson St., Michigan City IN 
46360. 219-872-6594. 

MARCH 26 

IL- GRAYSLAKE- 16th Annual Lamarsfest '95. 
SPONSOR: Libertyville &. Mundelein ARS. LOCA­
TION: Lake County Fairgrounds, Rts. IL-1 20 &. 
US-45. HOURS: 8am-2pm. ADMISSION: $4 adv. 
w /SASE, $5 door. TALK-IN: 147 .945/.345 , 
146.52 . FEATURES: C - CB - E - FP - FI R- H . DEALER 
INFO: Commercial tables $25 , wall tables $1 5 , 
swapfest table $10. Setup 6am. CONTACT: La­
marsfest '95, 650 Green Bay Rd., Lake Bluff IL 
60044. Frank Avellone, W9GLO, 708-234-4124 
before I Opm. 

KY - LOUISVILLE - Computer Fair South. SPON­
SOR: MEKA Enterprises, Inc. LOCATION: Executive 
West Hotel , 1-65 &. 264 Freedom Way at the 
Fairgrounds. HOURS: I Oam-3pm. CONTACT: Willi ­
am Ibarra, Meka Enterprises, 2656 E. 2nd St ., 
Bloomington IN 4740 I. 812-333-4484 , FAX: 812-
333-4650. 

Ml - ANN ARBOR - Colossal Computer Sale . 
SPONSOR: Jewish Community Center . LOCATION: 
Washtenaw Community College 's Morris Lawrence 
Bldg. HOURS: 9:30am-4pm. ADMISSION: $4 . FEA­
TURES: C - FIR. DEALER INFO: Tables $30. CON­
TACT: Merle Goldman, 313-971-0990. 

Ml- fliNT- Computer Trade Show. SPONSOR: 5 
Star Productions. LOCATION: Flint Holiday Inn, 
Gateway Centre , US-23 at Hill Rd. Exit 2 miles S. of 
1-69. HOURS: 10am-4pm. ADMISSION: $4, S3 
w/thls ad. FEATURES: AC -C- CB - DP - FP - FIR. 
CONTACT: five Star Productions. 2436 Nerredla 
St., flint Ml 48532 . 810-768-6058 (pager). 810-
230-0988 (a fter 4pm). 

MARCH 3 I-APRIL I 

AR- LITTLE ROCK- Little Rock Ham fest&. ARRL 
State Convention. LOCATION: Little Rock Expo 
Center. HOURS: frl : 4pm-9pm. Sat: 8am-5pm. 
FEATURES: AC- CB - F - FM- T. CONTACT: Jim 
Blackmon, KBSIFV, I 008 Pine St .. Arkadelphia AR 
71923-4919.501 -246-6734 or 501 -246-7833 . 

APRIL I 

CO - LONGMONT - LARCFEST. SPONSOR: Long­
mont ARC. LOCATION: Boulder County fair­
grounds, Hover&. Nelson Rds. HOURS: 8am-3pm. 
ADMISSION: $4. TALK-IN: 147.27/87 146.52 . 
FEATURES: CB- EX - FP- FIR- RV-H. DEALER INFO: 
Tables $8 + admission. CONTACT: Send SASE: 
Randy Stevens, NONMD, 5280 Cypress Dr., Bould­
er CO 80303. 303-499- 1 I 06. 

IN- COLUMBUS- Hamfest. SPONSOR: Columbus 
ARC. LOCATION: Bartholomew County 4-H fair­
ground. Family Arts Bldg. , State Road I I . HOURS: 
8am-2pm. ADMISSION: $3.50 adv .. $4 door. 
TALK-IN: 146.7901146. 190. DEALER INfO: Tables : 
a· $6, 6 ' $4.50. Set-up: Fri. 6pm-1 Opm, Sat. 6am. 
CONTACT: Marion Winterberg, WD9HTN, I 1941 
W . Sawmill Rd ., Columbus IN 4 7201 . 812-342-
4670. 

APRIL 2 

WI- MADISON- 23rd Annual Madison Swapfest . 
SPONSOR: Madison Area Repeater Assoc . LOCA­
TION: Dane County Exposition Center Forum Bldg. 
HOURS: Sam. ADMISSION: $4 adv., $5 door. 
TALK-IN: 147.75/ 15. FEATURES: C - CB - E - FM ­
FI R. DEALER INFO: Tables: $10 + admission. Adv. 
only. CONTACT: MARA. POB 8890, Madison WI 
53 708-8890. 

APRIL 8 

MN- FERGUS fALLS- 8th Annual ARRL Affiliated 
Hamfest. SPONSOR: Lake Region ARC. LOCATION: 
Ottertail County fairgrounds , Hockey Arena , Hwy. 
59 S. HOURS: 8am-3pm. TALK-IN: 146.040/ 
146.640. FEATURES: EX - FI R. CONTACT: Wm. 
Morgan, Rt. 6 Box 43 , Fergus Falls MN 5653 7 . 

MO - JOPLIN - ]ARC Hamfest '95. SPONSOR: 
joplin ARC. LOCATION: john Q . Hammons Conven­
tion Center, 3615 Rangeline . HOURS: 8am-3pm. 
ADMISSION: $6, under 12 free. TALK-IN: 
147.21 + . FEATURES: DP - EX. DEALER INfO: 
Tables $7 .50. Setup 6:30am-Sam Northside. CON­
TACT: ]ARC, POB 2983, Joplin MO 64803 . 417-
782-5848 evenings, or 417-673-8371 Andy Gab­
bert , KAOTUD. 

OK -LAWTON- 49th Annual Ham fest . SPONSOR: 
Lawton Ft. Sill ARC. LOCATION: Comanche County 
fairgrounds . HOURS: 8am-5pm. ADMISSION: $4 
adv. , $5 door. TALK-IN: 146.91 /31. FEATURES: DP 
- EX- f . DEALER INfO: Tables: $8 adv., $10 door. 
CONTACT: Bob Morford, I<ASYED, 1415 NW 33rd 
St. , Lawton OK 73505. 405-355-6 120. 

WI- GREEN BAY- Swapfest . SPONSOR: A shwall­
benon High School Tech Club &. Brown County 
ARES. LOCATION: AshwaUbenon High School , 
2391 South Ridge Rd . HOURS: 8am- 12pm. ADMIS­
SION: $3 adv .. $4 door. TALK-IN: 147.075+ . 
FEATURES: C- EX- FM - FP - FIR - H. DEALER INfO: 
Tables: Adv . 4' $4, Door 4 ' $5. Setup Fri. 7- 1 Opm. 
CONTACT: Chad Stiles, N9PAY, 2171 Barberry Ln ., 
Green Bay WI 54304. 414-494-2936. Lisa Kol­
busz , N9VJL, 520A Columbia Ave .. Green Bay WI 
54303 , 414-497-1807 . 

APRIL 15 

IN -INDIANAPOLIS- fndlanapolls Computer Fair. 
LOCATION: Quality Inn East. 3525 N . Shadeland 
Ave . HOURS: I Oam-3pm. ADMISSION: $4, under 
12 free . FEATURES: C - DP. CONTACT: Ben Yanto , 
AGI Computer fairs. • 

APRIL 23 

IL- ARTHUR - 33rd Annual Hamfest. SPONSOR: 
Moultrie ARK. LOCATION: Moultrie/Douglas Falr­
gmunds. ADMISSION: $4 , 14 &. under free. TALK­
IN: 449.275/444 .275 146.055/ 146.655. FEA­
TURES: EX - FM. DEALER INFO: Inside tables $8, 
outside flea market setup free , Indoor setup Sat. 
12pm-4pm, Sun. 6am-8am. CONTACT: M.A.R.I<. , 
POB 91, Lovington IL 6193 7 . Or Ralph Zancha, 
WC9V, 217-873-5287. 

APRIL 28-29-30 

OH- DAYTON- 44th Annual Dayton Hamventlon. 
SPONSOR: Dayton Amateur Radio Association . 
LOCATION: Hara Arena. ADMISSION: $12 adv., 
$15 door, good all 3 days. FEATURES: B - C - DP- E ­
EX- f - FM- H. DEALER INFO: Flea Market: 3 spaces 
max. (Must purd>ase admission ticket .) $35/space, 
$70/ 2 , $ 160/ 3 . Electricity $40 per space. Covered 
tent: $230 ea. Exhibit Info: 513-276-6931 , FAX 
513-324-2159. Flea Market Info: 513-276-6932 . 
CONTACT: General info: 513-276-6930. 

EASTERN REGION 

FEBRUARY 4 - 5 

FL - MIAMI - 35th Annual Tropical Hamboree 
Amateur Radio &. Computer Show. SPONSOR: 

Continued on page 124 
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l#SO TEST EQUIPMENT cont. 

LARGE COMPANY IN NEED OF TEST 
EQ., OPTICAL, SEMI-CONDUCTOR MFG. 
EQUIPT. SETTING UP FACILITIES 
ABROAD. BILL, 1·800·435·1516. 

B&K 830 cap meter, $165. Ballantine 
3028A DMM, $75. Fluke 8010M DMM, 
$105. General Radio 1568A wave analyz. 
er, $325. HP 1645A data error analyzer, 
w/manual, $625. HP 3311A function gen., 
$175. HP 3400A RMS voltmeter, $225. HP 
3555B, transmission & noise measuring 
set, $375. Northern Telecom TTS-44 
transmission test set, $675. Alaska· 
Omega Electronics, 907-474-8958. 

HP 35868 Selective level meter $600, HP 
37768 PCM terminal test set $500, Fluke 
1911A OPT-03 $200. Wilcom 367·02 opti· 
cal fiber indentifier $200, Alcoa fiber 
optic cables Quad & Dual head pigtail 
style $10/$5. South Coast Surplus, 714· 
830-9170, Fax 714·454-9841. 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, Microwave, Video and Fiber Optic. 
Cable TV, Broadcast TV, Satellite and 
related industries. Wavetek, Tektronix, 
Hewlett Packard and other manufactur· 
ers. Spectrum Analyzers, Signal Level 
Meters, Sweep Systems, TORs, OTDRs, 
and much more. PTL Cable Service. 
Phone 407-747·3647, FAX 407·575·4635. 

KEITHLEY 590 CapacitanceNoltage Ana· 
lyzer. 100KHz/1 MHz frequencies. Kontron 
LA-32 logic analyzer with disk. Pulse 
Instruments Pl-702 dual variable ± 25V 
50mA bias supplies $89 (TM-500). PI· 
451A, Pl-454 programmable line drivers. 
HP 8405A Vector Voltmeter, 1 MHz-1GHz. 
Nicolet 2090 2M Hz Digital Oscilloscopes 
with GPIB. 619-439·1345, 1·800-TO-BUY· 
T.E. 

RF TEST EQUIPMENT in good working 
order. HP 8601A Signal/sweep Generator, 
$500; HP 1411/85538/85528 Spectrum 
Analyzer, $1,800; Wavetek 146 Dual func· 
tion Generator, $550. Trades welcome, 
contact Dave. 513-738·0880 aft/eves. 

500 MHz SI1E 'f u LYZE $895 

6" X 12" X 16" (H X W X D) 
(only 16 LB) 

SA1800C SHOWN 
S229S.OO 

1-1300 MHz In ne Sweep $1895 DE 1 THE usA 
ALLNEW SPECTRUM DISPLAY MONITOR s FULL FUNCTION SPECTRUM ANALYZER 
ET SA!OOASPOT DE GN 

The SASOOA easily attaches to any receiver IF output jack. Providing 
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz 
scanner or communication receiver. The SASOOA is a Professional 
Spectnun Surveillance Technology Monitor. A Full Function Spectnun 
Analyzer with +/- 5KHz Narrow Band Filter, Center Freq. Display, 50 
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters 
Receivers, Transmitters & Perfonn EMI, RFI, FCC, Testing. SASOOA 
First affordable Professional Spectrum Monitor/Analyzer for all 
serious Ham Radio and Radio Monitoring Operators. just $195 00 

.~ 
Quality & Performance that's what lTC Spectrum Analyzen are 
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency 
Display, +/- 5KHz Narrow Band Filter (for 5KHz resolution band 
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper, 
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation . 
Standard on all ADVANTAGE Spectnun Analyzer specials. The 
SA1300B and SA1800C provide Labomtory Perfonnance at a fraction 
of the normal cost. The SA1300B -SA1800C .2-1.3GHz & 
.8-1.8GHz 

1.3GHz J1Jl ~Q CYCCt .001 ppm 

Laboratory Performance P OCESS R S 
C FC1300: jint truly Accurate 1tM C#ll Frequency Counter. Accumcy is the #1 Frequency Counter 

Requirement The $200 - $800 counters being advertised the past few years are but toys when it comes to accumcy. 
These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's+/- 6,000 -13,000 Hz at 1.3 QHz) 
The 1300is accumte to within +/-13Hz t.3 . Sensitivity is< 5mV 1Hz to 13 GHz, 
50 Ohm & 1 Meg Ohm inputs, LP filter, lx -lOx input Att. Frequency Measurement, Period Averaging, Time 
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times . 01 to 10 Sec. Tired of guess-so-matic 
Counters: Se t c:y. Ready to step up to Laboratory . Call Today & 

GE INSTRUMENTS CORP. CARD -VISA- DISCO -AMX 

3817 S. CARSON ST. # 818 CARSON CITY NV. 89701 
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818- BBS 310-549-0321 

1809002 CERTIFIED 
:;;:"IVE YEAR 

E 
REG. PRICE $599.00 

SAVE $120.0()-

Call800-566-1818 
To Order or Info. 
Free 1995 Catalog 

Carries a full line of 
Scopes - Analyzers 
Frequency Counters 

Generators 
LCR Bridges & DMM'S 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBUGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX. 
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TEKTRONIXS LOGIC Analyzer station w/ 
7603 scope mainframe, DF2 Formatter, 1 
each of interchangeable 7001 and 7002 
analyzer modules. Also includes 1 PM100 
Module, 1 pocket ref, and the 7002 
service and operator manuals. 314·426· 
2260. $575. 

WANTED: CALIBRATION Standards Val· 
hall a 2701 C, 2703, 2724A, 2720GS, Datron 
4800, Wavetek 9000. Tektronix SG504, 
AM503, DP501, PG502, DM502A, SG5010 
plug-ins. HP 86720A, 3457A, 3458A. Sell 
Tektronix 76120 digitizer with plug-ins, 
$350. HP 3455A, $300, Fluke 8520A, $200; 
510·577-7175. 

WANTED: SERVICE monitors dead or 
alive. Motorola, IFR, Cushman, Wavetek. 
Fax your list. Call me last for best cash 
price. 408·929-2244 pager 510·498·6875. 

TEKTRONIX SCOPES. These scopes 
have seen very little use and are consid· 
ered by many as the best portable 
scopes ever made. They include opera· 
tors manuals and accessories. 465 
100MHz $395, 4658 100MHz $450, 475 
200MHz $495, These scopes have spent 
most of their lives in storage cases. They 
are as close to new as you will find, 30 
day guarantee. Service manuals with 
purchase $25, without purchase $35. 
200C scope cart with scope purchase 
$25, without scope purchase $50. Visa 
and MasterCard accepted. FEITEK, INC., 
2752 Walton, St. Louis, MO 63114. 314· 
423·1770. 

HEWLETT PACKARD 5245L counters are 
all gone, but PRETESTED REPAIR 
PARTS ARE STILL AVAILABLE: Readout 
with Nixie, $14.95. A17 card, $14.95. 
Other cards, $9.95. Nixies, $7.50. Xtal 
oven assy, $39. Add $5 shipping. Send 
stamped addressed envelope for quote 
on any other part. Check/MO plus part 
number/description to: TURCOTRONIX, 
1000 E. 14th, Suite 429A, Plano, TX 75074. 

BUY AND SELL late model test equip· 
ment: HP, Fluke, Genrad, Tek and Wavet· 
ek. Call Dennis at G P T E Surplus, 
408·749·9805, FAX 408·749·9806. 

SIGNAL MEMORY Recorder, Soltec mod· 
el SMR·2 4-channel with dual floppy drive 
storage. With manuals. $2,500. 505·898· 
2094 

~ .. -;~·'" ,}··~.~. ·.·· -~···t ·"'. i :',! 
;.,: . - . ~ -- .' ,, a , 1 ,. ~. ~ •· 

f - •• ~ •• ·--·- . ... l~ ,, "" ~. . • 
THE BEST SCOPE YOU CAN BUY FOR 
$375 is this Tektronix solid state, 50MHz, 
Model 453. It has 5 millivolt sensitivity, 
dual trace, delayed sweep, a sharp bright 
trace, and portability. Condition is excel· 
lent. It is small, light, rugged. Gary N6ZD 
at 408·385-0301. 

TEK P6006 X10 Scope probe, $15. Bob 
Morgan, Test Equipment Sales. Ph/Fx 
717·842·1534. 

TEKTRONIX 576 CURVE TRACER, 
$1,100; 7S12, S-52, S·3A, Sampling Sys­
tem, $850; TM5006, $400. Call Bob, 214· 
436-2503. 

TEKTRONIX 453 50M Hz scope, Dual 
trace. Delayed sweep. Very good condi· 
tion , $350; Gary, Technical Services & 
Material 408-385-0301, FAX 408·385·0261. 



TEK SCOPES: 475, $450; 475A, $500; 485, 
$600; 323, minature battery operation, 
$250. Marconi TF 2015/2 RF sig gen, 
10-500 MHz, CW, AM, FM, % mod, level 
adj, $350. HP 5060A cesium beam freq 
standard, $1,000. TEXSCAN SSG2000, 
synthesized sig gen, 10K-2GHz. Call for 
list of others. 909-279-7347. 

GENERAL RADIO RF Bridge 1606H Man­
ual Carrying Case, $550. Boonton 260A 
Q-Meter manual, $350. General Radio 
2116A unit Oscillator 900-2000 Megacy­
cles, $250. General Radio Tone Burst 
Generator 1396-A, $250. Micom 8100-w 
Flutter Meter, $200 080 all. Frank's 
Service, 813-763-2906. 

FREQUENCY COUNTERS! HP 5381A, 
80MHz, 7 digit LED, 0.1 Hz resolution, 
$55. HP 5383A Opt 01, 520MHz, 9 digit 
LED, 0.1Hz resolution, Opt 01 adds <0.1 
ppm/month TCXO. Tektronix DC503 plug­
in, 100MHz, 7 digit LED $225. Fluke 
1925A, 125M Hz, 9 digit LED, 0.1 Hz resolu­
tion, $75. HP 5327C, 550MHz, optional 8 
digit Nixie, $75. HP 53268, 50MHz, 7 digit 
Nixie, also DVM, $65. HP 5316A 100M Hz, 
8 digit LED read-out plus exponent al­
lows 1Hz resolution all the way to 
100MHz. Full universal counter w/all 
measurement modes. Period range 10 
nsec to 105 sec. $495. HP 5300A/5301A, 
10MHz, 6 digit LED $20. HP 5325B 
20MHz, 7 digit Nixie, $35. Racai-Dana 
9921 Opt 048, 80 3GHz, 9 digit LED, 0.1 Hz 
resolution. Option 04B adds ovenized 
oscillator rated ± 5 parts in 101o days 
Option 60 adds rack mount $495. HP 
5323A 0.25Hz to 20MHz. Very quick rea­
dout of low frequency phenomena by 
measuring period and automatically con­
verting to frequency. 7 digit Nixie $35. 
Please add shipping. Visa/MG. Lehman 
Scientific. 717-252-4211, Fax 717-252-
4266. 

RF EQUIPMENT: HP 5342A 18GHz micro­
wave counter, $1,900; HP 5342A/118GHz 
microwave counter {oven time base), 
$2,200; Tek 492/1,2,3 spectrum analyzer, 
50KHz through 21GHz, 100Hz resolution 
bandwidth, digital storage, internal pre­
selector, CRT readout, calibrated, $8,000; 
Tek TR 503.1 to 1800MHz tracking gener­
ator, calibrated, $1,400; Tek SW 50311 
400MHz sweep generator, $325; HP 
3403C/3,6 true RMS digital voltmeter {DC 
- 100MHz, autoranging, remote control , 
dB display), $375; HP 8660C/005,100 syn­
thesized signal generator mainframe, 
$1,700; HP 862228 .01 to 2.4GHz sweep 
oscillator plug-in, $1,600; HP 8505A RF 
network analyzer- .5 to 1300MHz, 100 dB 
dynamic range, with phase-lock option 
005 and HP 8501A storage normalizer. 
Bright CRT, $3,700. Excellent condition, 
with warranty. Pepper Systems, 214-353-
0257. 

SELL: HP 4815A, $700; HP 8405A, $500; 
HP 4265B RLC Bridge, $250; GR1568A 
Wave ANA, $150; GR1602B admittance 
meter, $75; A-Comm Electronics, 303-290-
8012. 

MANUALS, MANUALS, manuals, man­
uals. Fax us your wish list and we'll fax 
back the price. Please specify qty. and 
operators or service. Bi II, 908-280-0111 
FAX or 1-800-435-1516 phone. 

TEKTRONIX OSCILLOSCOPES: CALI­
BRATED 475 200MHz $625, 454 150MHz 
$345. 7A11 FET PROBE Plugin $190. 
619-439-1345. 

LOGIC PROBES I have two Textronix 
P-6460 Data Acquisition probes for DAS-
9100 logic analyzer that I will trade for 
two Textronix P-6452 Data Acquisition 
probes, also used on DAS-9100. Y-COR, 
238 Circle View Dr., Pipe Creek, TX 78063. 
210-535-4343. 

Whether you order 1 part or 
all 50,388 ... MOUSER stocks 

and ... ships same day!! 

CALL. .. 
(800) 992·9943 

for your 
FREE 

CATALOG 

2401 Hwy 287 N. 
Mansfield, TX 76063 

MOUSER. 
ELECTRONICS 

Sales & Stocking Locations Nationwide 

Write In 79 on Reader Service Card. 

Write In 177 on Reader Service Card. 

As Seen On 'Good Mornmg America" 

EASILY DISARM 
MOST AUTO ALARMS 

in less than 10 minutes with the 

Alarm Dominator Jr! 

Ill> Portable, remote device needs no 
access to auto. 

.,_Easy to use, just flip a switch and 
wait for the 'Chirp, Chirp.' 

Ill> Perfect for locksmiths, law 
enforcement, alarm installers, repo 
pros, tow truck operators, etc ... 

Ill> Battery operated PC board measures 
just 2 1/2' X 4 1/2' and comes 
complete with easy to use 
instructions. 

Sales to qualified buyers ONLY. Prepaid 
orders, C.O.D.s, and the American 
Express Card are gladly accepted. 

Easy to Build Kit : $69.95 
Assembled & Tested: $99.95 

Enclosure: $10.00 
Standard Shipping: $5.00 

Dominator Technologies, Inc. 
12062 SW 117 Ct., Suite132 

Miami, Fl33186 
(305) 271c-2737 

Write In 78 on Reader Service Card. 
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Co~PUTER PARTS- SuRPLUS ELECTRONICS -SERVICE PARTS- AccESSORIES- SeHooL/UNIVERSIT\' P.O.s AccEPTED! 
QT\'. DISCOUNTS AVAILABLE" MACINTOSH POWER SUPPL\' REPAIRS, MAC PARTS AVAILABLE ALSO. 

Fullsizelliktop Case . .$49.00 
300W • 5 I-ll-1 Bays • Built for Wang 

Fullsize Tower Case 

•230W PIS 
•6HH Bays 
•LED's & Rst 
• Fits Fullsize bd. 

Great for 
servers & BBS's! 

$49.00 

External Floppy Drive Case 
Made for PS/2 but modifiable for others. 
Power Supply & DB37 Cable included! 
Fits one HH 5.25" or 3.5" Drive 

Made by IBM 

$24.95 

$19- $65.00 
Power Supplies FLOPPY & CD DRIVES External Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 

Mini Tower Case Power Supply. 
145 Watts. Refurbished ....... $20.00 
New ....................................... $29.00 
XT Power Supply. 135W ... $25.00 
IBM XT 65Watt PI 5 ............. $5.00 
300W. Tower or AT Type .... $39.00 
AT Power Supply. 200W 
Refurb .......................... ......... $29.00 
External 'Brick' type 5 Pin din 
+5@ 1.3A, +12 & -12@ .33A $9.95 

Used 360K 5.25" Drive ............ $9.95 
Used 1.2 Meg 5.25" HH ...... $25.00 
Used 720K 3.5'' Drive ........... $15.00 
IBM PS/2 720K Drive OEM $29.00 
5.25 -> 3.5 Floppy Adapter .... $2.95 

CD ROM Drives 
Apple Ext. CD 150 SCSI 1x$149.00 
Panasonic Int. CD SCSI 1X.$74.00 
Panasonic Ext. CD SCSI 1X$9_9.00 

External Floppy Drive Case 1 FH/2HH .... $19.00 
SCSI Case: Uses Apple 19 Pin floppy port for 
power. Quantum EPS type drive only! ...... $19.00 
Open Face HH SCSI Case. Use for a SyQuest, 
Bemouli, CD-ROM, etc .. .............................. $45.00 
"Lunch Box" SCSI Case & P /S 3.5" Only .. $35.00 
Closed Face HH SCSI Case for 5.25/3.5" Drive. 
30 Watt P /S .. .................. .. .............................. $45.00 

Notebook Carry Case 
1 0.5" X 8.5" X 1. 75" 

Notebook Cany Case 
12.25" X 10" X 1.75" 

Fujitsu Cash Drawer 
Hooks to 
Receipt 
printer 
w/RJ45 
cable, or 
S e r 1 a I 
Port Till 
included! 

$14.95 
Exterior pocket 13" x g· x 1.5". 
Simulated leather exterioror 
Padded case. Black with lt. 
blue pinstripe, adjustable 
shoulder strap. Side flat pock­
et for papers, thin books. 
Originally for~ 

$14.95 
Exterior pocket 12"x 6"x 1.75" 
Brow Vynil exterior. Inside 
pocket holds a small stack of 
papers. Batteries and other 
accessories fit outside. 
Shoulder strap only. 
No handle. 

Cables & Connectors 

...._ ____________ ___. ...._ ____________ ___. IDE or Floppy (Flatribbon) ...... $1. ea. 

Mini Tower Cany Case 
16" X 16" X 7" 

$14.95 

Laptop Carry Case 
12" X 15" X 2.75" 

$19.95 

MFM/RLL/ESDI Cable Set.. ... .$2.00 
Int. Tapedrive cable Gumbo) ... .$4.00 
Power Y Cable. 4 Pin type ........ .$1.00 
Power Extension 16". 4 Pin ....... $1.00 

Serial link Cable 
To link two computers for data trans­
fer. Ends. Can be DB9 to DB9 or DB9 
to 0825 .......................................... .$9.95 

FH Close Face SCSI Case & P /S for 1 Full 
Height 5.25" drive or two HH drives ........ $65.00 
External CD ROM Drive case. 36 or 40 Pin. 
Specify CD Drive type. P /Sand Fan ......... $45.00 
Desktop XT I AT Case & PS (150W). Reset & 
Turbo Switch, LED, 2 Exposed HH bays .. $29.00 
Desktop PC Case (No P/S) ......................... $14.00 
External MFM/RLL Case & P /S ................ $19.95 

Peripheral Cards I Accessories 
101 Keyboard (NEW) .......................................... $29.00 
5 Pin kybd to PS/2 adapter ................................. . $2.95 

AT Floppy, Serial & Par Controller ................ ... .. $9.95 
AT MFM HD & Floppy Controller .................... $14.95 
AT IDE HD Controller .......................................... $4.95 
AT IDE HD & Floppy Controller ......................... $7.00 
1/0 Card 2 Serial & 1 Parallel .............................. $4.95 
Mono/Parallel Port ............................. ... ...... ... ....... $9.95 
CGA/EGA Video Card ....................................... $29.00 
256K upgradable to 5121< VGA Card $25 .... w512K .$35.00 
8 or 16 Bit VGA Card (Specify) .. ........ ... .. ..... ..... $19.00 
Full Length CGA w /RCA out.. .......................... $14.95 
16 Bit Backplane board ....................................... . $10.00 
Microsoft lnPort Mouse Card (only) ................... $9.00 
32 Bit Mem Exp. (9 Meg/ OK) Silicon Valley .... $20.00 
AT 2 Meg Mem. Exp Card w/2 Meg ................ $35.00 
101 XT I AT Keyboard .......................................... $29.00 
101 AT Keyboard ................................................ $25.00 
Keyboard Wrist Pad .............................................. $1.95 
Slot Expanders (3,4 & 5 Slot, vertical) ................. $9.95 
XT Multi 1/0 Card: Clock, Serial, Parallel, Game, 
Floppy ...................................................................... $7.95 
2400 Baud Int .. Compaq Modem COM1-4 & 
IRQ 3,4,5,7 Selectable w/FAX (No software).$19.95 

Carry case. Can be 
many different 

Apple I /e. 
& most Mini 

Sturdy construction, 
heavy fabric, snoul<ler strap & 
handle. Blue color only. 

Ziopered Exterior pocket 
12~ X 12" X 1". C han­
dles & Should~tra_p. 
Gre~h color. Originally 
for ~~"Ubjsbi, 

Transfer data between two computers 
at a high speed between two parallel 

XT Motherboard w /640K ..................................... $9.95 
AT Motherboard ........................ ... ................... .. .. $24.95 
386 Passive backplane CPU board. Has 8 SIMM 
sockets. Uses 1 or 4 Meg SIMMS. 386DX/33.$59.00 

Alltech Electronics Co. 
ports .... Data Trans ........ ........ .... $59.00 

2618 Tef!~P~e Heights Oceanside. CA 92056 
(Stores) 9-6 PM Mon.-fri. - 9-5 PM Sat. 

Phone Orders : -VIs.\ 3 Southern California Locations! 

Power upplies 
JVlonitors • 

Cables • Parts 
POS Systems 

61 9/7 24-2404 ~3a0~ t :. ~d~:ger. ~~nO:ai tina -
07~:~~~3~~0dl~ Apple][ 

l------------------f2018 W. Lomita BLVD. Lomita- 310/539-2260 Service&...Upgrades 
FSahx: 1 & G P0619A1724-880d8 1401 El Camino Real. Oceanside - 619/721-0093 Mac&... IBM 

c oo overnment s ccepte ! . 
Phone Order Hours 9AM _5:30PM Mon- Fri We Buy Surplus and unwanted computer tnentory. **$10Mn0der* 

Monitors 
9P.en frame composite 9". B&W Monitor assembly. 
BUild your own monitor -·-·-·-.. -·----.. -·--·---19.00 

9" B&W Security Monitor. "Box" type with 75 .Q 
input .. -··-··-··-··-.. -·-·----·-.. --.. -·-·-.. -·--·-·$59.00 

9'' Composite "Box" type cabinet Green screen. Good 
for security monitor. lilput for 75.Q (standard) or 
High impedance ............................................................ .$35.00 

Cola-Com~ite MoniU. Notsuit<tlleb-!llcdumn IE!xt 
butcanbet.Ea:lb-~~ Nintendo,asavidro 
IOCI"itrr. Smlel-averilrrlirp.rt alro. ~· __ $69.00 

Usorl/Rffurl,:Jmrl Mro. DIJ) $2900 

Olivetti 9" Refurb. 9" Mono VGA 
with new tube installed. 
Mono VGA Monitor. 
Excellent for small places, 
where color is not needed. 
Makes a ~at POS termi­
nal. Use tor word P,r<>eesS­
ing, accounting ana more! 
Standard VCA 640x480 
resolution Windows looks 
really good! Excellent 

~~~~ ...... r..~.~·t·~·r·~:.$~~&1 
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Monthly Specials 
** NEW ** 386DX/33 ** NEW ** , : 

386DX/33 "Bare bones". Passive backplane type. 
Zero K. 8 SIMM sockets uses 1 or 4M simms. 
386 in Wang Full Size Desktop Case 300W P /5 .. $1 0 9. 0 0 
386 in Mini-Tower Case 230W P /5 .......... $109.00 
386 in 6 Bay Full Size Tower Case 230W P /5 ...... $119. 0 0 
NEWVGA256K ............. $25.00 Upgradedto512K .. $35.00 
80387 -33 Math Coprocessor ..... $25.00 

Refurbished Svstems 
IBM XT Refurbished • Mono Monitor 
!0-bd • 2 360K 5.25"Drives .......................... $59 .00 
Tandem 286 Passive Backplane Type • Midsize 
Desktop Case • Mono Monitor • Kybd 
8 Mhz • 1024K • 1.2M Drive ....................... $109.00 

CHIPs&ROMs 
80287-8 ............................................................... $19.00 
803B7-33 ............................................................. $25.00 
V2Q..8 .......... $2.00 V2Q..10 ................................... $6.00 
16550 (Enh.serial port chip) ............................ $13.00 
82450 ........... $2.00 8250 ...................................... $1.00 

RAM 
4116, 4164 or short lead 41256 -12 or -15 ........ 50~ 
41024 (1 Meg x 1) .............................................. $3.00 
256x8 -15 SIMM .. $3.00 /-12 ........................... $4.95 
256x9 SIP -12 ........................................... .......... $5.95 
256x9 SIMM -80 ............................................... $10.00 

Batteries 
1/2 AA size, 3.6V lithium ................................. $4.95 
AT type "plug in" 3.6V or 6V ............ ............ .. $6.95 

EPROMs & Microcontrollers 
2716 or 2732 ............................... .. ............. 75~t 
2764/27128/27256 ........... ....... .. ............... $1.50 
27512 ....................... ............. ...... . .............. $2.00 
271000 (32 Pin) ........................ .... ............ $4.00 
27010 ....................................... " ... .............. $6.00 
8748 ............................................ .... ............ $4.00 
8749 ............................................. ........... .... $6.00 
8751 ............................................................ $9.00 

CA Residents p&eas.e add 7.75% Sales talc".• ~tinimum shippi.ng &: handling charg~s $5.00. (This coven most ade.rs) • Warranty. Used/~furbis~ produ::ts have • OOday warranty • ALL Returns m~ hiJVe an RMA f, 
call bdCft shipping back to us. • No Rdutru \vithout an invma. Shipping &: Handhng: chuges art non-refundable • 20% Restocking cha.r&e, a~ to proch.cb purchased in error & ltiCompatibility problems. 

School & University Purd\as.e Ordel5 .a:qxed. odv:n m AOC only. • Pn:es and availability Slil_iect to change at an} 'time without any notifil:ati.on whatsoever. • Some Products are rdwbis~d product. 
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ELECTII8 1VICS BIIOKERS 
FAX ( 303) 665-::1..::1.6.1 Phone (303) 444 8858 
Mail to: P.O. Box 19169 co 80 1 Shi to:4 7 4 7 Peart Street #2 Boulde~ C 80 1 
HEWLETT-PACKARD TEKTRONIX MISCELLANEOUS 

TMS006, PROGRAMMABLE 6 SLOT FRAME.......... .. . ...... ..... ..... ...$600 00 
116910, DlREcnONAL COUPLER, 22 dB, 2-18 GH%...... .~00.00 
11720A. PULSE MODUI...ATOR, 2-18 Olh.. ...... ............................. . ........... $1200.00 
1197.5A. AMP .. 2-8 GHz.. WI DIODE BIAS for HARMONIC MIXERS ... .S9SO.OO 
141T, DISPLAY ... ····-···········-···-··--·-·-······-····-······-··········-- .... . .$550.00 
141T/U.S2AIS5.53, SPEClltUM ANAL VZER, 1 Ub.· llO MHL ... _ ................ $1800.00 
141T/8SS2A/85.54, SPECTRUM ANAL .. 100 Ufr...I .2S GHL... . ............. .$2000 00 
141TI&S.52A/83.5.S,SPEC11HJM ANAL Y'ZER. 10 MHz.-18 OHL .. - .. ---····· .. ·······- .. --.S22SO.OO 
HIT~S2A/8SS6, SPECTRUM ANAL Y7ER. 20 lb.-300 ltHz ................................... $1700.00 
170?8, BATT PWRD. DUAL CIIANN. O'SCOPE. 7SMHz. ............................... .$700 00 
1722A, 100 MHz PORTABLE O'SCOPE ................................................................ .$700.00 
17228. 27S MHz PORTABLE O'SCOPE ................................................................... $900.00 
1740A. 100 MHz PORTABLE O'SCOPE....... ..... . ............ ._ .•........... $600.00 
1141A, IOOMIU PORTABLE O'SCOPE ·······-······-·-·-····--··-··········.$80000 
lilT, DlSPLAY SECllON... ....... ............................ . .......... , ........ $650 .00 
204C, AUDIO OSOLLATOR . .S H%-1.2M'IU............ . ... .$~000 
lilA. TilACKING GENERATOR, 10 kHI.-22 MH.t....... . ...... .$2..50.00 
l300A. FUNcrlON GENERATOR . .oJH.z:. JOMth ........ . $300 .00 
330.5, SWEEP PLUG-IN . . 1Ht-100KH&..... ........... ..... . ..... .$50 .00 
3312A. 13 MHz FUNcnON GENERATOR ............................................................ .$800.00 
331A. DISTORTION ANAL Y7J!R ............................. .. . ......... .$225.00 
3310A. FUNTION GENERATOR, .OOSHz • SMHz. ............................................. .S32.S .OO 
333, DISTORTION ANAL Y7l!R .............................................................................. .$425.00 
334, DISTORTION ANAL YZER ............................................................................. $625.00 
339, DISTORTION ANALVZER ........................................................ - ................. .$2000.00 
3400, RMS VOLTMETER ...................... ..... ........................................................... .$300.00 
340JC. TRMS DMM. 3.S DIGIT,IOklh-1 .6 Hz................................. . ...... .$4SO.OO 
3406A. BROADBAND SAMPUNG VOL'JMETE.R ................................................... $800.00 

37A. HIGH SPEED SYSTEM DMM 1000 RJSEC HPlB ................ .. .... $3.50.00 
344013444A. DIGITAL MULTIMETBR................ .. ....... ..... .$7.5 .00 
3"..5.5A.. 6 - tn DIGIT DMM ........... .............. .................................. -.. .. ............. .$700.00 
3467A. LOOOING MUL'J'lMElER, 4...5 ...... ...... - ............. _. __ .............................. .SIOOO.OO 
346911. MULTIMETER. ANALOG/DIGITAL READOUT....... .............. . ........ .S27S.OO 
3490A. DMM, S DIGIT .......................................................................................... S27S .OO 
3SSSB. TRANSMISSION .t NOISE MEASUilEMENr SET .. __ ........................... .$200.00 
35JIA. WfVE ANALY7ER. IS Hz.SO kHz......................................... . ....... $1200.00 
3SIIC, SELECTIVE VOLTMETER. ISHZ-SOKHZ ........................... .. $1500.00 
3SI2A. SPECTRUM ANAL \'ZER, .o2 Hz.25.S99 KHz. ........................................ ~.00 
3SIQI, SELEcnVE LEVEL METER ..................................................................... $1 000.00 
3702A. lfl/88 RECEIVER ...................... ...................................................... - ........... $2000 .00 
4001!. AC VOL'IMET"ER .............................. -........................................ .. .......... ..sl.S .OO 
41 0C. V()J.."t~TER ......................... - ....... - ................... ... .................................... .$ 1.50.00 
-41.58, SWR METER ............................................... - .. - .. _ .................. - .. $150.00 

19, llC Ntn.J.. METER .............. - ............ _ .. _______ ,,_ .... ,_ ............................... ..$7.5 .00 
-431 , POWER METER ............................. - .... - ... ............... - .................... _ .... $15.00 
43J8, POWER MP:Jl!Jl ......................... _______ ,,_ ................ - ......................... ..SIOO.OO 
431C, POWER METER ......................................................................................... $150.00 
432A/478A. POWER METER. 0.01-10 GHz. -20 elBa~ TO ·10 dBID. ....................... .$300.00 
43SA. POWER METER ............... .. ........................................................................... $450.00 
43SA/1411B. PWII METER W/SENSOR, I a1W-2S W, 0.01-18 GHz. ..................... .$1325.00 
436-022 IIPIB. PROG. DIGITAL POWER MEtliR .................................................. .$900.00 

61 A,AMPLIFIER . ......... . ................ ............... ..... .... .... . ................. $200.00 
4800A/4801A. VECI'OR IMPEDANCE METER. S 111-SOO tHz. ............................ ~SO.OO 
491C.AMPUFIER.. TWT. 2_. GH.&.. IW 30dB OAIN .... - ......................................... .$2000.00 
493..SA1003, lltANSMISSION 'reST SET, AC A-: BAIT. PWRD ....... - ................ ..St2SO.OO 
S004A. SICiNA~E ANAL. WIPROBBS .... _________ .......... _ ................ - ...... .$150.00 

2538, fREQUENCY CONVER.T'ER. 18 GHL..................... .. ..................... $3.50.00 
530:581530081001 . 13 Olh (."()UNN"ER WTTH TCXO REP .... - .... -~.-................... .$4.50.00 
.S314A. 100 MHr/100 .S UNIV. COUNTER. PORTABLE..................... .. ..... $2..50.00 
.S326C. UNIVERSAL COtJNT'ER. SOMHz... .. ...... $100.00 
S328A. TIMERICOUNrell. SOOMHz. DUAL CHANNEL ...................................... .$250.00 
6033A.. AtJT'OA.RRANGE SYSTEM PWR SUPP .. 200W-::!0Vfl0A. HPIB ............ .$1250.00 
611 OA. 3000V AT 6111A DUAL POLARITY POWER SUP ...................... - ............. .S27S 00 
6111A. PRECISION POWER SUPPLY. 0-20V, O-IL ........................................... .S27S.OO 
61308, BIPOLAR DIGITAL PROG. PWII . SUPPLY. • 1-SOOA .... ....................... .$600.00 
6131B.CVCC PROG .• •i· IOO.SA. ...................................... . ....... SISOO 00 
6186B,DC CURRENT SOURCE. TO 300V, IOOIIIA. ........................ _ .................. .$600.00 
62008. 40VI20V AT O.lAJ0.6A CVCC POWER SUPPL Y ...... - .......... N ..................... SZOO.OO 
6201 . 0 -20VW 0-13, (11-IREE UNITS). .. ..... ....................... $17.5 .00 
6201A. 20V • 2A POWER SUPPLY .................. .............................. .$200.00 
62068, 60V .5A/30V lA, POWER SUPPLY.......................... .. .... $200.00 
6Z18A.. 60V. 2..50 MA. POWER SUPPLY......................... .. ....... .SI.SO.OO 
6223A. 20V .6A.. l-OWER SUPPLY................................... .. ........ - ......... .S7S .OO 
6253A. DUAL OUTPUT SUPPLY. 20V AT 3A........................................ . .... .$4SO.OO 
62SSA. DUAL OUTPUT SUPPLY. 40V AT I .SA .................... .$450.00 
6264B, 20V AT 20A CVCC POWER SUPPLY ............... - .................................. ~00.00 
6267B,O TO 400 OIOA CVCC POWER SUPPLY ..................................................... .$700.00 
62678/011 , 40V AT lOA CVCC POWER SUPPLY. W/OVP ...................................... ~SO.OO 

6282A. IOV AT lOA CVCC POWER SUPPLY ................................ - .................... .S27S.OO 
6284A. 0-20V DC 0 3A DC POWER SUPPLY............................ . ............... .S27S.OO 
6291A. 40V AT SA CVCC POWER SUPPLY ......... ................................................ .$375.00 
6299A. IOOV AT 7SOmA CVCC POWER SUPPLY ................................................... S27S.OO 
64398,0..60V OC OISA OC .................. - ............... . -.......................... .. ............... .$600.00 
64-448, 600V AT 1..SA CVCC POWER SUPPLY ................................. , .... _ ............... _.$700.00 
6!52A. AUDIO OSCULA TOR, 10Hz...IOMHL ............ - ................... - ... - ............ .S27S .OO 
6.SlA, AUDIO OSCILLATOR, 1oth-10MHz:. ......... _ .............. - ............ _., ............... $1SO.OO 
6824A. POWER SUPPLYJAMPLlFIER, SOV IA .................................................. _ .. .$300.00 
69408, MULTIPROGRAMMER .................................. ....................... - ............... .$500.00 
6942A,MULTIP'ItOGRAMMER ......................... _ .... _ ........... - .............. _ .................. .SISOO.O 
102B. 40V 1.8A ........................................................................................................... s1oo.oo 
8080A/1091AI8093A. I GHz O.OCK GENERATOR...... . ...... .S9SO.OO 
809B/1068/444A. SLOTTED UNE SYSTEM, 2·12.4 GHz.............. . ..... .SIJS.OO 
840SA. VEcrOR VOLTMETER. 1-1000 MHz. ................................................... .$600.00 
840? A. Nl!lWORK ANAL Y7J!R, 0 1-110 MHz. ................................................... .$}00.00 
8410BI8413111411A/018, NIWK ANALY .. II · I80Hz wiPHASE GAIN DISP ......... S7SO.oo 
8411A. FREQ. CONVERTER FOR 8410, 110 Mlh-12.4 GHz.... . ........ ~00 00 
8411A/018, FREQ. CONY. FOR 841 0, 110 Mlh-18 MHz.. ........... - ..................... .$725 .00 
&412A. PHASE MAG . DISPLAY ........ ......... -............... . .............. - ....... ..$400.00 
8413A. PHASE GAIN INDICATOR FOR 8410...................... ...... . .... .SISO.OO 
8414A. POLAR DISPLAY ........... . ........... ___ , ................... ................. - ........ $27S .OO 
8418A. AIJX DISPLAY HOLDER ........................ . . .$200.00 
&443A. TRACKING GENERA TOR/COUNTER, LED DISP ......... $700 00 
1444A. TRACKING GENERATOR, O.S-1300 MHz.............. . ....... $800 00 
&«SB, AUTOMATIC PRESELECTOR... . .... $700.00 
&447A. AMPUFIER, 0.1-400 MHz........... .. .. .$300.00 
8478B, rnERMISTOR MOUNr, .01 · 180Hz... ......... . .. .$250.00 
8SOIA. STORAGE NORMALIZER FOR 8SOSA187S4A. .......................................... .S3SO.OO 
85028, REFLECTION-TRANSMISSION TEST SET, .S -1300MHz. 7S OHMS ........ .$425.00 
8S03A. S·PARAMI!TER TEST SET, .S-1300MHZ-........... - ................................. .S9SO.OO 
ISB,COMPUTER............................ ........................ ............ ........ .... . .. .$3SO.OO 
8SS2A.IF SECTION............................ ....................... . ... SSOO.OO 
8SS2B, IF SEcnON, SWITCH DISP. MODES... . ............. ..S7SO.OO 
&S.S3B. RP SECTION, 0 -110 MHL.. ............................ .. ........ $500.00 
&SS4B, RP SECTION, 0 .1· 12SO MHz............................. .. ................ .$800.00 
&SS.SA. RF SEcnON, 10 MJ-h-18 GHL ......................................................... - ........ .$800.00 

8SS6A. l.P SI!CI10N, 20 Hz-300 tHz.-···----·--·····-·-··-···-·· ......................... ~00.00 
MOIA. SIGNAUSWI!EP GENERATOR, .1-IIOMHL. .......................................... .SSOO.OO 
8614A. SIGNAL GENERATOR. 0.&.2.4 GHL-··-----·-·-·-·-···· .. --·-······-S37S.OO 
8620A SWEEP/SIGNAL GEN ............ - __ ._ ....................... _ ................... SJSO.OO 
1620C/011, SWEEP 050Ll.ATOR MA1NF1tAME. HPIB ......................................... $550.00 
8621A RF PLUG-IN, 0.1-4 .2 GHz. ......... - ............................................................ ..$500.00 
862308, RF PLUG IN, 1.8-4.2 GH>. ......... - ............................................................. .$400.00 
862408, 2-8.4 GHz PLUG....................... .................................... . .... .$200.00 
116241A/OOI, RF PLUG IN, 3.2-6.5 GHz. ................................................................. .$400.00 
862908, RF PLUG-IN, 2.0-18.6 GHz. ................................................................. .$2250.00 
16408, SIGNAL OEN ............... .. .......... ....... - . ........... - ......................... ................... $1400.00 
16138, SIGNAl: GENERATOR, 2.3-6...5 OHL-----·--.. ·---· ............... ___ ,, .. .S-4000.00 
1740AIHII. TRANSMISSION TEST UNIT. DC-18 GHz. ........... ···-· -··· ........ .SIOO.OO 
1742A. RI!I'LECTION TEST SET ........... _ ........ - ................................... ........ .... ~00.00 

1743BIOII. REFLEcnON-TRANSMISSION TES SET, 2·180Hz.. ..................... ..S37S.OO 
174SA. S-PARAMI!TER TEST SET •. 1-20Hz. ......................... _ ......................... S67S.OO 
174611, S-PARAMETER TEST SET, .S-12.4 GHz. ................................................... .$4SO.OO 
881A. IOOV 1.2A .......................................................................................................... SI7S .OO 

CALL FOR MORE! 

1240 LOGIC ANALVZER ,w/ TWO D2 CARDS, 36 CHANNEL ........ rtduc.td! .... $1000.00 
1241. COl .JR LOGIC ANALY, w/ lWO D2 CAR DS. 36 CHANNEL .rtlllucedl .S2000 00 
144, NTS •" TEST SIGNAL GENERATOR .... $700.00 
1401AI321 , BAIT PWRD SPEC ANALYZER, 1-500 MHZ ...... . ...$1000.00 
184 , TIME MARK GENERATOR .... .. .... S..SO.OO 
221 3 , 60 MHt. DUAL VERTffiM E. ... . ......... $700.00 
326. 1.5 MHz MINI PORTABLE .. .. . .$400 00 
434 , I SO MHz STORAGE O'SCOPE........ . . ... $.500 .00 
46.5 OR 46SM , 100 MHt. DUAL VERT mME O'SCOPE .... ...... $S.SO .OO 
46S8 , IOOMH• DUAL VERT.mM E O'SCOPE .. S67S .OO 
466. 100 MHz VERT.mMB STORAGE. O'SCOPE .... rtdu«d! .. $1100 .00 
47S. 200 MH< DUAL CHANNEL O'SCOPE ............................ $7SO.OO 
4 7~A . 2SO MHz DUAL CHANNEL O'SCOPE ... S82S .OO 
485 . 3SO MH< DUAL VERT mME O 'SCOPE . S9SO.OO 
491. SPECTRUM ANALYZER , 10 MHt.-1::!.4 GHz .... $9.50.00 
492. SPECTRUM ANALYZER , SO lliz-2 1 GHz ............. reduced! .. $5950 .00 
496 SPECTRUM ANALYZER , .01· 1 8 GHz ... $4000 .00 
SA22N, DIFfERENTIAL AMPLI FIER..... . .......... $400 .00 
S28. TELEVISION WAVEFORM MONITOR .......... $.500 .00 
S440/040, SO MHt. THREE SLOT FRAM E .. $27.5 .00 
576 , CURVE. TRACER ..... .. ....... $1.500.00 
S77102,CURVE TRACER , NEW .. .......... reduudt .. $1000 .00 
1Al3, DIFFERENTIAL COM PARATOR, LED DIS PLAY. .. ... redu«dl 5"00.00 
7AI3, DIFFERENTIAL COMPARATOR. MECH DISPLAY ... .. .... $300.00 
7AI4, CURRENT PROBE AMPLIFIER , 120 MH<.. . ... $17S.OO 
7AI8, 7S MH• DUAL TRACE AMPLIFIER ......................... $100.00 
7A19 , 600 MHz. AMPLIFIER .. . ... ........... ...$2.50 .00 
7A22 , DIFFEREN11AL AMPLIFIER ..... . ....................... r.-duc.edl .... $SOO .OO 
7A24 , 400 MHt. DUAL TRACE AMPLIFI ER .... $4..50 .00 
7A26. 200 MHz DUAL TRACE AMPLIFIER .... reduced! .... $200.00 
7A29. 1 GHz. VERT. PLUG ....... $800.00 
7A42 , 4 CHANNEL LOOIC TRIG VERT AM P, 3.50 MH~ ....... - ............. $1500.00 
7810, DELAY TIME 2•s/.211DELTA TIME. .............. .. ............... SlSO .OO 
7815 , DELAY TIME 2 .. ' .2s... .... .................. .. .$400.00 
7BS3A, IOOMHz DUAL TIME BASE............. ....... .. ...... <tduced!... .. $200 00 
7B80. 400MH• DELA YEO TIME BASE......... .............. . ..... ...... ....................... $200.00 
7B8S, 400MH< DELTA TIME DELAYING TIME BASE ...... .. ............. S2SO.OO 
7B92A. SOOMH< DUAL TIME BASE. . .............................. .. S4SO.OO 
7001, LOGIC ANALYZER PLUG.......... ............ ........ . ................ $200.00 
7D02/PM111. LOGIC ANALYZER W/6809 POD..... . ...... $-4.50 .00 
7D10. DIGITAL EVENT DELAY. ...................... . .................. $::!00 .00 
7D13. 3 .5 DIGIT DMM .. ... .... .. ..... ....... S12S .OO 
7DIS . 2'25MHz. UNIVERSAL COUNTERmMER ....... $300 .00 
7D20T. PROGRAMMABLE DIOmZER.. . ............... , ............... $2500 .00 
7Lt2n623A. SPEClltUM ANAL YZE.R SYSTEM ......... reducdl.. .. $17.50.00 
7Lt317623A. SPEC'IllUM ANALY2ER SYSTEM lOkHz-tSOOMHz .redu.dt ... $21.50 .00 
7L18, SPECTRUM ANAL VZER D1SPLA Y.. ..recl•ced L .. $3000.00 
?Mil. DELAY LINE...... . ..... .... .... ......... $150.00 
7S II , SAMPLING UNIT ...................................................... ......... ............. ....... $400.00 
7SI2/S6/SS2n603, TDR SAMPLING SYSTEM W/S6/SS2 .......................... . .. ... .... SI9SO.OO 
7TII. SAMPLING SWEEP UNIT ...................................... ... ... ..... ...... ................ $900 .00 
7623A. MULTIMODE STORAGE O"SCOPE, IOOMIU........... . ......... rtductdl... .. $37.5 .00 
76}3, 100 MH• STORAGE, IOOO<on/uS WRITING ... ............ .rtduco<ll... .. $600 00 
7704, ISO MH< FOUR SLOT FRAME.. ..rtdaco41 ..... S2SO 00 
7704A. 2$0 MHz. FOUR SLOT FRAME .. .recluct11l ..... S32.S .OO 
7834, 400 MHz STORAGE. 2500 c llll'uS WRmNO .... .......... . ... $7SO 00 
1834, 400 MHz SYSTEM , W/( 1 )7A~4.C. I )7A26,( 1 )7B80.( 1 }7B85 ....... rMueedl ... $11.50 .00 
7844 , 400 MHz DUAL BEAM FRAME ..... .. ..................... ... reducedl.. ... $900 .00 
"7904, SOO MHz SYSTEM. W/(ll"JA19 ,Cl)7A 26.CI )7B80,0 )788S .... . ........ $1000 .00 
7904 . SOO MHz FOUR SLOT FRAME ....... reduced!. ... $4.50.00 
AMSOI. OPERATIONAL AMP ... . ........ $100.00 
DCS004, COUN"'CRffiM ER .. . .... $47.5 .00 
DCS009/0I. PROG . 13~ MH< UNIVERSAL COUNTER. TCXO .. $150.00 
DCSOIO. PROG. 3SO MH< UNIV. COUNTER .. SDSO.OO 
DCS03, DIGITAL COUNTER PLUG-IN, 100 MH < .. . ......... S3SO .OO 
DCSOJA. IZS MH< UNIVERSAL COUNTE R.. . .. SSOO .OO 
DC~04. COUNTERffiMER •• IH<-80MH<.... . ............ SIU .OO 
DCSOSA. 22S MH< UNIVERSAL COUNTER ..........•... $2SO .OO 
DCS09. 13S MHz UNIVERSAL CO VN"nRmMER ... .. ..... ..... $700 .00 
DDSOl. DIGITAL DELAY .............. ...... recluc:-edi.. ... $3SO .OO 
DM5010. PROGRAMMABLE 4.5 DIGIT DMM .. ..reduced!. . $350 .00 
DMSOIA. MULTIMERR. 4 .5 DI GJT ... .. .... .. $300 .00 
DM.S01. DMM MODULE, 4 . .5 DI GIT DISPLAY $275 .00 
DM.S02 , MULTIMETER. 3...5 DIGIT. .. .................... .... SI7S .OO 
DMS02A, MUL TIMETER, 3.5 S22S.OO 
FG..SOI. I MHz FUNCTION GENERATOR ........ reduced! ... $2.50 .00 
FGS02, II MHz FUNCTION GENERATOR ...... .................... ....... reduced! .. $250 .00 
FGSOJ. 3 MH1. FUNCTION GENERATOR .............. rtducedl.. ... $250 .00 
FGS04, 40 MIU FUNcnON GENERATOR ............... . ...... rtdactdl ..... $900 .00 
P601S. PROBE. IOOOX, 40kV, AC/DC...... . .. $300 00 
PGSOI , SO MH< PULSE GEN. ............ ..................... .. . .$300.00 
PO.S08, SO MHr. PULSE GEN ............. .. .. .................................. ..SSOO.OO 
PSS01.2 , POWER SUPPLY ....... .. ..... $100 .00 
PSSOI · I , 0 -20V PRECISION POWER SUPPLY . .. ................ $1SO .OO 
PSSOIO, PROGRAMMABLE TRIPLE POWER S UPPLY ..... reduc-ed! $7..50 00 
PSS03A, DUAL POWER SUPPLY........ .. ...... ... $2.50 .00 
R.Sl03N. RACK MOUNT O'SCOPE ...... $200.00 
SCS02 , DUAL TRACPJO'S COPE PLUO, lS MHz.. Th4: ..500/.SOOO SERIES .... S-47..5 .00 
SCS04. 80 MH• O'SCOPE PLUG ...... ..... .. ... S47S.OO 
SGS02, AUDIO OSCILLATOR.... .. ............... ..... . . .................... ... $300.00 
SGS03 . LEVELLED SINE WAVE GENE RATOR .... . ........................ $800.00 
SISOIO, PROGRAMMABLE SCANNER...... . ....................... ..... . .. $200 .00 
T932A. PORTABLE DUAL CHANNEL 3S MH• O'SCOPE.. ..$27S .OO 
T93SA. PORTABLE DUAL CHANNEL 3SMH< O'SCOPE.. ..$325.00 
TGSOI , TIME MARK GENERATOR ... $6SO.OO 
TR.S01 , TRACKJNG GENERATOR, I 1800 MHz. FOR 7 Ll2/ 13 . ....... rtductdl. ... $1.50 .00 
TR.S03, TRACKINO GEN . 1 1800 MHz. FOR 492,494,49.5 ,496 ......... nduc:edl .. $16.50 .00 

MISCELLANEOUS 
AILTECH 36002, W/3 602. .. ........ $800 .00 
AILTECH 7370, SYSTEM NOI SE MONITOR, 60MHz, IF GPIB . .. ..... SJSO.OO 
AMBITROL, lWSOO.S ...... P.U.R 
ANRJTSU ML422B/31. SELEcri VE LEVEL METER ..... ..$1100.00 
B&:K PRECIS ION IBS OA , FREQ COUNTER ..512 MHz.. .. .............. $17..5 .00 
BAFCO 920A, FREQUENCY RESPONS E ANALYZER .......... . S?SO 00 
BIOMAION, KDIOI -D, LOGIC ANALYZER .... $400.00 
BLUE M, PR-336E-MPI , ENV CIIAMBERwl CONTROLLER SERVOCORDER .. $3000.00 
BOONTON 9280, DIGITAL RF MILJVOLT METER , tOKH!.-1.2GHz .... .. .......... $100.00 
BOONTON 93A. TRMS VOLTMETER, 10 H< -20 MH• . . ..... SI2S.OO 
CLIMET Cl -3 100, OPTICAL PARTICLE TRANSDUCER . . .... S2SO.OO 
DANA 9000, MICROPROCESSING TIMER/COUNTER ................... SSOO.OO 
DATA 1/0 121A, GANO PROORAMMER ............. $1200 .00 
DATA 110298 GANO PROGRAMMER... ....................... .. ... $600.00 
OELTRON SP, CVCC, 40V, SA, POWER SUPPLY ......... ...... Sl.SO.OO 
DELTRON SP. CVCC, IOV, SA, POWER SUPPLY ..... . .............. $7S.OO 
DELTRON SP. 40V S AMP POWER SUPPLY............... . .............. . ............... .$225 .00 
DELTRON SP, IOV S AMP POWER SUPPLY.. . ......................................... SISO.OO 
DELTRON SP, 0-ISV 0-IA. POWER SUPPLY ...................................... . ..... .......... .$150.00 
E.l.P . .S4S . lOHz.-20GHz COUNTER .............. SlSOO .OO 
ELEC. MEAS. HCRI50·2 · 100. ISOV 3 A........ . ..... .. ............... S3SO.OO 
ELEC. MEAS. SCRPS, 40V ISA... ................ . .................................................. $300.00 
ELEC. MEAS . TR036· 0.S , 40V .7SN................ . ........ $12S .OO 
E.SJ. SP-lS34, 4-112 DIGIT LCR METER. GPIB. ... . ... ............. $1000.00 
FLUKE, 1722, IEEE 411 CONTII.OLLBR... .. . . ....... .. ....... ..... .. $650.00 
FLUKE. 1910A. 12S MHz MULTI -COUNTER ........ SI1S.OO 
PLUK£ 1920A, FREQ. COUNTER, 520MHz.. .............. ... ...................... .. . ... $2.50.00 
PLUKJ! 19528 , COUNTEiliTlMER. TCXO, 2 CH ......... . .. ............. $2.50.00 
FLUKE 19SJA/02. UNIVERSAL TIMER/COUNTER. 2 CH. .................................... .$350.00 
FLUKE 383, SOV • 2AMP. PRECISION POWER SUPPLY .................................. ..SISO.OO 
FLUKE 426SA. BINARY PROO . PRECISION POWER SUPPLY ............ . ........ ..... . S2SO.OO 
FLUKE, 6011A, FREQ. SYNTH. IOHz-IIMHz. . I Hz RES ..................................... $2000.00 
FLUKE 7SOA. REFERENCE DIVIDER ..... ....... ....................... . ............... $900.00 
FLUKE IOOOA. DIGITAL MULTIMETER, 3.S DIGITS, S FUNcnONS ............. ..... .SI?S.OO 
FLUKE 8120A, DMM ....... ......................... ...... ..... ...... . .. .. ......... ... ........... $200.00 
FLUKE 84SAR HIGH IMPEDANCE VOLTMETER ............. $300.00 
FLUKE 1600A, DIGITAL MULTIMETER. 4.S DIGIT, S FUNCTION .............. .......... $200.00 
FLUKE Y2001. ll!ERMOCOUPLE SELEcrOR .. . .. ...... ... .... ........... .............. $200.00 
FLUKE Y2003, THERMOCOUPLE CALIBRATOR.. .... ... . ..... $300.00 

GENERAL MICROWAVE 460B-IO, 3 HEADS .............. .......................................... SJSO.OO 
GENERAL MICROWAVE 476, POWER METER ..................................................... $150.00 
GENERAL RADIO 47614240A. PWII METERIIIEAD. TO 180Hz. SMA INPUT .. ..$400.00 
GENERAL RADIO 476/4240A. PWII METER/HEAD, TO 180Hz. N INPUT ........... .$3SO.OO 
GOULD. 816, DUAL PlN PORT RECORDER. ...... - ...... .$350.00 
OU1LDLINE, 91.540, TRANSVOLT 4890 STANDARD C'ELLS .............. .$750.00 
HARRISON LABS 6206A. POWBR SUPPLY..... . ........... .$40 .00 
HITACHI V- ISIF, PORT. O'SCOPE. .. .................... .. ...... .. .$600 .00 
HITACHI V -212 . PORT. O'SCOPE. ........ - ........... - .. ........ . - ... ................................... .$700.00 
HONEYWELL 185810700, OSCILLOGRAPH ................. ...................... ................. .$2000.00 
IBM. SYSTEM 9000. CONTROI.LER .... ................................................................ $3000.00 
INTERSTATE F31 . 3MH• FUNCTION GENERATOR ........................ ................... .$300.00 
INTERSTATE F72. 20MHz PUUE FUNCllON GENERATOR ............................. .$4SO.OO 
INTERSTATE. P23 . PULSE GENERATOR.. .. . ................... ............................. $200.00 
INTERSTATE, P24, PULSE GENERATOR ......................... ....................................... $300.00 
JERROLD 704B, CALffiRATED FIELD STRENGTH METER...... . .............. .$300.00 
KEilliLEY, 22.5. CURRENT SOURCE ....................... .... .. .. ............................. _____ $3..50.00 
KEilliLEY. 230, PROGRAMMABLE VOLTAGE SOURCE ......................... $87.5 .00 
KEITin.EY. 260, NANOVOLT SOURCE ...... . .... $300.00 
KEJlliLBY, 261. PICOAMPER.E SOURCE .. .. ...... ............... .... .... -- .. - ............. $350.00 
KEITiiLEY, 616, DIGITAL ELECTROMETER .............. _, .... .$400.00 
KErntLBY, 70.SI2a71.S8. LO· CUR.R . SCANNING SYSTEM, GPJB ...... - ................ .$500.00 
KEPCO KS60-2, 60V 2A PO-WER SUPPLY ....................................... ........ ......... _, __ .$JSO.OO 
KEPCO AFH IOOOM, O·IOOOV • 0-20MAPOWER SUPPLY .................. .............. ..P.U.R . 
KEPCO ATE-6 -IOM, ~AT lOA CVCC POWER SUPPI.Y ................................... .... $100.00 
KEPCO ATE 7S-2S-3M, 7SV AT 3A CVCC POWER SUPPI.. Y ................................. .$300.00 
KEPCO BOP 36-UM, 3~ AT I .SA BIPOLAR OP AMP/POWER SUPPLY .......... .S27S.OO 
KEPCO, BOP-72-UM, 72V AT UA BIPOLAR OP AMP/POWER SUPPLY .......... .$400.00 
KEPCO, BOP-72-..SM, 72V AT SA BIPOLAR OP AMP/POWER SUPPLY ..... - ... - .. .$600.00 
KE.PCO BOP- IOOOM, lOOOV AT 401DA BIPOLAR OP AMP/POWER SUPPLY .. .. .. .$600.00 
KEPCO JQE 0 -6V-10A, 6V • 10 A.MP .................................. ................ .. ............ .. ....... $7.5.00 
KEPCO, JQE IS -6MVP, ISV 0 6A. ...... .................................. _ .................................. -JI.SO.OO 
KEPCO JQE 2..5-IOM 2SV AT lOA CVCC POWER SUPPLY ........ - ... ·------... - . .$275.00 
KEPCO. JQE 36-3MVP. 36V AT 3A CVCC METERED SUPPLY ................... - .... .$300.00 
KEPCO JQE l6V-3A. 3~ OJ AMP ............ ................ ............... - ........................... ..$300.00 
KEPCO, JQE SS-IOM. SSV AT lOA CVCC POWER SIJPPI..Y ................................ .$350.00 
KEPCO, IQE 100-2-SMVP. 1000 AT 2.SA CVCC METERED SUPPL Y .................... ~OO.OO 
KEPCO IQE IOOV-2.5, 0-IOOV 0-2 .S AMP .................. ......................... ......... - ........ .$300.00 
KIKUSUI. SS09. O'SCOPE. ISMHz, 4 CH ......... ............ .... ..... .................................. .$2$0.00 
KIKUSUI SSil. O'SCOPE ...... ..................... ..... ...................... ........... ................. ... ...... $300.00 
KlKUSut, COS6100. S-CHANNEL 100 MHz O'SCOPE ..... ... .. .. ............................ _..$.52..5.00 
LAMBDA LHI:!tfiM, 20V 0 3A, REGULATED POWER. SUPPLY .............. ----5185 .00 
LEADER 480-U?I, lV-VlF PLUG IN UNIT .... - ........ ,_ ....................... .. ................... $300.00 
LEADER LDM 170, DISTORTION MBT'ER ...... .. . ____ , .. _ ....................................... ..J,.400 .00 
LEADER LMS-3100, lV SOUND MON'ITOR ................ ..................... - ................... ..JJOO.OO 
LH RESEAROI IJ7A, PULSE GENERATOR. 12..5MHz-10Hz.. .... ...... .... _ .. _____ ,.$300.00 
MAGNA VOX T-23893, CHART PRJNTER ............ ..................... ....... ..................... - $200.00 
MARCONI , 1P2JOOB. AMIFM MOD METER ... .... ........ ......................... ........ .... .... $.500.00 
MARCONI 2}04, MOD. METER.... .............. . .... ..... ......................... ... . .$400.00 
MARCONI 2337A, AUTOMATIC DISTORTION METER ............. _ ...... .. ....... ........ .. $400.00 
MARCONI. TF 2370/TK 2373, SPECTR. ANAL .. 0-12$0 MHz. ............................ J3000.00 
MAYNARD. MAINSTREAM ISO. ISOMB EXT. TAPE DRIVI! FOR PS/2, 

UNUSED A COMPLETB ......... .$300.00 
MEASUREMENTS CORPOliATION 10, SIGNAL GENERATOR ....................... $300.00 
MICRO TECHNICAL INDUSTRIES 3S8, lHERMO PROBE .. .... ..... ....... ............ ..... .$400.00 
MICROTEK SGBOO, SWEEP SIG. OEN_ .101h-180Hz. ................................. - ....... S3000.00 
MILLIVAC 828A ....... ................ - ...... - .................. .. .............. .... ... .... ........................ $300.00 
MlLUVAC. MV -12JB-St. RP MJLUVOLTMETER , 10 k.Hz.-1.2 GHz, lmV-IOV, 

WI ADAPTERS ... ....... .......... .... .... $37.5.00 
NARDA 7000A Wn202 MICROWAVE UNIT, .01 -ZOHZ. ............ .. ............. ..... - ... .St.SOO.OO 
NOBATRON QR36-4AP. 40V SA................ . ................ ........ ....... .$7.50 .00 
PHILUPS 3226, O'SCOPE... .. ...... .. ......... .......... .. .. ....... .. . _ .. .................... $300.00 
PHILUPS S.S12, NTSC TV PATIE.RN GENERATOR - ...... ................... ..... - .............. $2.50.00 
PHILLIPS PM24S4B, AC MILLIVOI..TMETER ........................................................ $200.00 
PHILLIPS PM2SS4, AC MD.UVOI..TMETER ....... ........... .. .................... ....... - ....... ..S2SO.OO 
PHILUPS PM322S. O'SCOPE .................................... ........................................... .$300.00 
PHILUPS PMSI07, LOW DIST l.P GENERATOR....... ........ . ................ ..$"..50.00 
PHILLIPS PM6302. RCL BRIDGE .......... ..... ................... ...... .................................... .$250.00 
PHILLIPS PM6611, UNIVERSAL COUNTER .... ................. .................................... .$250.00 
POWER DESIGNS. 200SA. PRECISION POWER SOURCE. TO 20V, .SOOIDA ...... ~.$200.00 
POWER DESIGNS 2020. 20V 2A ......................... .............. ........... .......... .................. $7S .OO 
POWER DESIGNS. 2K-10.0 -2000V G-IOmA CV POWER SUPPLY ....... -·------ S200.00 
POWBR DESIGNS TW500.5, SOV . .SA ........... . ............ _, .. , .......... - ...... - .......... $7.5.00 
POWER DESIGNS SOlS, SOV 1...SA ............ - ...................................... ........ ........... $100 .00 
POWER DESIGNS. 60SOA, UNIV. DC SOURCE. TO 60V, .SA .. -... . ..... $200 .00 
RACAL-DANA SERIES 6000, MICROPROCESSING DMM ...... SJSO .OO 
RACAL-DANA SERIES 9000, TIMERICOUNrell, 9 DIGIT ................................ S2SO.OO 
RACAL-DANA. 12SO, UNIV. SWITCH CONTROLLER .................................. $300.00 
RACAL-DANA.S004. S-112 DIGIT BENCH MULTIMETER. GPIB ........................ . $2$0.00 
RADIO RESEARCH 41. AM/PM SIGNAL GENERATOR .................... .................... .$200.00 
RADIOMETER COPENHAGEN SMGI, STEREO GENERATOR .......................... .$500.00 
RFL INDUSTRIES 829G, ACIDC CALffiRATION STANDARD ............................ $1700.00 
SHIBASOKU AS9S38, MPX TV SOUND .SIGNAL GEIERATOR ..... ...................... $600.00 
SLAUGKTER. 103-2 .SJ, 2...5 KVAC HIPOT .............. ................................................. $300.00 
SLAUGH'I'ER. 20.5 , MEGOHMETER 20,000 MEG ELEC ... --..... .. .......... .$200.00 
SYSlllON-OONNER, 6244AI011 , 4...5 GHz PORT. C'NT'R, W()IJ PPBIMON'Ilf OXCO 

.... .. $1.500 . 00 
SYSTRON-OONNER , 712-2AJ809-2A.. SPBCTRUM ANAL .......... ......................... $100 .00 
SYSTRON·DONNER MIO?, PRECISION DC VOLT SOURCE, O· lkV • SOmA . ..SISOO.OO 
TAUTRON, MB -IA. PCM ERROR RATE MEASUREMENT REOI!VER..... . .. $300.00 
TAUTRON, MB -302, BERT REC..... ....... . .......... $300.00 
TAUTRON, ME-l, PSEUDO RANDOM DATA RATE MODIPIER..... ..$250.00 
TAUTRON. Ml!-302, DATA RATE I!XTI!NDER ......................................... .......... $300.00 
TAUTRON. MG-S02 , DATA GENERATOR .................................... ..... .. ................ $400.00 
TAUTRON, MN-302, BERT TRANSMITTER ..... .... ....................... ..... , ................... .SSOO.OO 
TAUTRON, MS-2. UHF PUUE SOURCE......................... . .... $600.00 
TAUTRON, MX-302, CRYSTAL CLOCK SOURCE...... . ........... .... $700.00 
TEXSCAN 7271 ...................... - ...... .. ....... S2SO.OO 
TEXSCAN .WB713, 0 -9SOMHz SWEEP GENERATOR ............................. - ......... SSOO 00 
TI . XDS, ........................... . .......• SSOO.OO 
VAUIALLA 4440, OMM. ACIOC, V.tC, 2K-20M OHMS .................. --.-................ .$75 00 
VU-OATA PS93 3 w/97S, MINI O'SCOPB w/ COUN'JC.R. ......................................... .$..500.00 
VU-DATA PS9SO wJ91S. MINI O'SCOPE w/ COUNTE.R................ .. ............. $700.00 
WANT ABE., SR6l12, CHART RECORDER. ..................................................... ...... .$500 .00 
WAVETEK 1002, SWEEP SIGNAL GENERATOR ................................................ .$500.00 
WAVETEK. 116, I MH.z. FUNCTION GENERATOR .......................................... .. .. $225 .00 
WAI(ETElt 134, SWEEP GENERATOR ......... . . ...................................... . .$300.00 
WAVETEK 1402A. VHF SWEEP GENERATOR. foe ute w/IS02. 1-300 MHz. ......... S700.00 
WAVETE.K 1..502, SWEEP O£N'ERATOR., foe 01t w/ 1402, UHP 4..50-9.50 MHz.. ....... .$600.00 
WAVI!TEK 1601C, O'SCOPE .......... ..... ........................ $250.00 
WAVETEK 1701 , UHFNHF SWEEP GENERATOR ............................................ $1SOO.OO 
WAVETEK. 180, 2 MHz SWEEP/FUNcnON GI!NERATOR .................. ................. $250.00 
WAVETEK. ISOlA, SWEEP GEN., 1-9SO MHz. 7S OHMS ....................................... $500.00 
WAVETEk. 182A.. 4 Mfu FUNcrJON GENERATOR ................ - ........................... .$27.5 .00 
WAVETEK.. l84, S M& SWEEP/FUNCTION GENERATOR ... - ..... ........................ .$32..5.00 
WAVEn.K. 18..5, .S MHz LINILOO SWEEPJPUNcrJON OEN ......................... - ....... S37..S.OO 
WAVETEK. 2001A, SWEEP/SIGNAL GEN .. 1-1400 MHL ................ .. ..... _ ............ .$6..50.00 
WAVETEK .Sl . UHF PROORAMMER, toe U1C wll..S02 .......... ...... ..... ............. ............ .S2,0.00 
WAVETEK, 101, SO MH< PULSE GENERATOR .. ... ....... ...... ............. .......... .SSOO.OO 
WBSTON ELECTRICAL INST. 7S9. FOOT-UMBBRTS METER .......................... .$150.00 
WESTON ELECTRICAL INST. 931, FOOT-LAMBERT$ ZERO CORRilCTOR ..... SI50.00 
WIDE BAND ENGINEERING A49R, RF COMPARATOR ... ............................... $300.00 

120 DAY WARRANTY 
ALL EQUIPMENT 100% 

FUNCTIONAL 

NISI CAUIRATION 
ONUQUUI 
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The World"s Classified Ads For Used 
Hi-tech Equipment And Components 

BUY,SELL,RENT,TRADE,WANTED 
Updates Daily • Easy to Use • Fast • Convenient 

All Types Of Used Equipment "FOR SALE" By : 

Dealers 
Corporations 

Universities 
Individuals 

-~ 
You Can Reach Us On The INTERNET : 

Telnet to TECNET.COM 
Email to POSTMASTER@TECNET.COM 

LOGIN FOR FREE DEMO 800.297.2483/407.876.4092 
VOICE 800.774.0996/407.876.6226 FAX 407.876.6339 
TECNET P.O. Box 1509 Windermere Florida 34786 USA 

Write In 75 on Reader Service Card. 

CUNARD ASSOCIATES 
R D 6 Box 1041 BEDFORD, PA 15522 
TEL I FAX 81 4 623 7000 

THE PO liVER PRO 

BATTERY PACKS 

[J ALL MAKE_sl 
&MODt:~ 

FACTORY NEW 
ALl N C 0 IQfseoT /F1T] 
EBP20NX 7 2/1500 $ 42.95 
EBP22S 12/800 $47.95 
EBP16N 7 2/800 $ 37.95 
EBP18N 12J600 $47.95 

I COM I SAT I@] 
BP83 7.2/750 $29.95 
BP8AC S.fN/600 [FOR 2AT I 
WITH CHARGER $ 34.95 

KENWOOD [TB27A74i~ 
PB 13 7.2.1800 S 42.95 
PBl4 12/800 S 48.95 

Y A E S U l23126/411/4101415j 
FNB17 7.2V/600 $ 29.95 
FNB12 12V/600 $ 39.95 
FNB25 7 .2JBOO $ 34.95 
FNB26 7.2/1000 $44.95 
FNB27 121800 $ 44.95 

FNB2 11/600 $19.95 

CELUJLAR BATTERIES 
ALl. BRANDS - CALl. 

BATTERY REBUILD SERVICE 
WE OFFER COMPLETE BATIERY PACK REBUILDING. 
OUR FULL SERVICE INCLUDES: MINOR REPAIRS 
REPLACEMENT OF ALL PROTECTION DEVICES 
SANYO CELLS OF EQUAL OR IMPROVED CAPACITY 
YOUR ORIGINAL PACK IS REBUILT AND RETURNED. 
12 MO. WARRANTY I SATISFACTION GUARANTEED. 

GENERAL ELECTRIC ~~ 

MPD~LS ~~]' 19A704850P(1200mAH) $39.95 1\J 
19A704860P(1800mAH) $44.95 ~ 
MPRIMPS/MPXIMARK V ! 

PL190429763G1/3 $34.95 
PL19D429777G1/3 $39.95 ""-...__1_1 
MOTOROLA BENDIXKING 

P200Jffi'600/MT1000 
NTN5521/4585 
4824/5414 $39.95 

UN/DEN 
APX650 $ 34.95 
APX1200 $ 39.95 

/COM 
BP2 I BP3/22 $18.95 
BP5/CM51BP8 $ 24.95 
BP7 I CM7 $ 34.95 

KR105/E $34.95 
LAA100 $34.95 
LAA0125 S 39.95 

KENWOOD 
PB2 I KNB3 S 32.95 
PB25/H/26 S 22 .95 

YAESU 
FNB314/4N12 $ 32.95 
FNB11/14!10S $29.95 
FNB17 $23.95 

SA 1TERY INSERTS- BEST PRICES I 

MANY OTHERS AVAILABLE WRITE OR CALL 

12 MONTH WARRANTY ON ALL ITEMS 

FREE CATALOG 
ADD$ 4.50 SHIPPING & HAN DUNG PER ORDER 

mmialure loud speaker lor aud10 
ol detected s1gnals 

Write In 76 on Reader Servlca Card . 

I#SO TEST EQUIPMENT cont. 

TEK 7000 series scopes & plug-ins. Every 
imaginable model in stock. Call for pric· 
es. Fax "Wish List." Bill or Susan, Ph: 
1-800-435-1516 or FAX: 908-280-0111 . 
Tech Systems of New Jersey. 

TEK 475A Oscilloscopes, $575; HP 5359A 
time synthesizer, $1,400; HP 8410A Net 
Work analyzer, $250; HP 84128 Phase­
Mag display, $250; HP 495A microwave 
amplifier, $100; Data precision 6000, 
$100; TEK 7844 400MHz oscilloscope, 
$400; HP 6102A power supply, $75; HP 
3500 attenuator set, $200; HP 203A vari· 
able phase function generator, $150; HP 
222A pulse generator, $175; HP 34702A 
multimeter, $175; Hasting vacuum 
gauge, $75; HP 3575A gain phase meter, 
$575; HP 61318 digital voltage source, 
$175; HP 6201 power supply, $80; HP 
580A digital analog convector, $100; 
Fluke 1953AE counter timer, $200; Fluke 
8000 digital multimeter, $60; TEK 7871 , 
$100; TEK P6451 data acquisition, $45; 
GRD 2300 systems development sys­
tems, $250; Preston GMAD·1A analog to 
digital conversion system, $100; H·H 
Scott random noise generator, $50; Phil· 
lips chart recorder PM8236, $125; HP 
102698 a general purpose probe inter­
face, $50; HP 2912A feed scanner, $75; 
HP 85, $75; HP 3453A digital stimulator 
response, $450; H P 3060A board test 
system, $650; Electrohome Electronics 
38-V20NLB-8P, $175. Future Systems 
Tech, 714-827-7345. 

MICROSCOPE: DUAL viewing A/0· 
K1632, $1750/offer. Dexis, 612-944-7670. 

I PAY TOP PRICES FOR LATE MODEL 
TEST EQUIPMENT AND MANUALS. BILL 
CUSA, 1·800·435·1516 OR FAX LIST 908· 
280·0111. 

NORTH ATLANTIC 321A Wideband 
Phase Angle Voltmeter; 5310 Electronic 
Synchro/resolver simulator, GPIB/BCD. 
619-439-1345, 1·800-TO-BUY-T.E. 

SWEEP GENERATOR Krohn-Hite-2000, 
$270. Dexis, 612-944-7670. 

SUPfR SENSfT1VE BIJG OETfCTOR 
l'<llen lhe X80200 1nlercepts a Sl!l'lillln lhe 1 lo 
MHz ~- rt emils a growllflat 1ncreases to a 
p1tdled squeal as lhe SJg<lai slrength 1ncreases 

SCOPEBOOSTER INCREASE the input 
frequency of your cope to 110MHz. It 
converts the high frequency down to 
1 MHz for viewing on the screen and 
provides an exact replica of the original 
signal. It requires no internal connec­
tions. It simply plugs into vertical input 
terminals. Its great for testing CB, ham 
and FM broadcast transmitters for modu­
lation and distortion. Kit $59.95 assem­
bled $79.95. S&H $3.50, Creative Technol­
ogy, PO Box 1401, Torrington, CT 06790-
1401. 

HP 3465A multimeter several in stock 
$295 ea. w/manual. 1-800-435-1516. 

HP 4204 10Hz-1MHz oscillator, $300. HP 
5328A 500MHz universal counter, $475. 
HP 6942A multiprogrammer, $600 (will 
sell two for $1,000). HP 8614A signal 
generator, $795. Singer CSM·1 communi· 
cations monitor, $1,350. Systron Donner 
6152 counter, $325. Tek 465 100MHz 
w/bright CRT, $600. Tek 466 100MHz, 
$800. Tek 7A26 200MHz dual trace (new 
w/manual), $350. Wavetek 2001 sweep 
generator, $825. Alaska-Omega Electron­
ics, 907·474·8958. 

Worlds smallest FM lransmitter. Use with 
broadcast receive1. Easy to assemble. all chip 
ponents are pre-assembled lo the circtJil board. 

XST500 (E·Z) K1l ..................... $44.95 
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XPS1 DOD KIT ........................ $49.95 
XPS·MATCHING CASE SET ........ 13.95 

SEND MAIL ORDERS TO: 
XAIIOI ELECTRDIIICS 
BOX 25647 
TEMPE, AZ 85285-5647 

Write In 157 on Reader Service Card. 

HP SPECTRUM analyzer sale. 1KHz· 
110MHz, HP 141T·8552B·8553B system 
with manuals checked working with a 30 
day guarantee. $1 ,400! 1·800-435-1516 
Tech-Systems. 

WANTED! TEST equipment. We pay top 
dollar for used, scopes, generators, ana­
lyzers from HP, Tektronix and others. Call 
Charles at Metric for immediate quota­
tion. 1-800-432-3424. 

CONVERTERS AND DESCRAMBLERS 
0' Quality merchandise by brand name manufacturers 
0' Satisfaction guaranteed 0' Free gift on first order 
0' Technical support 0 1 year warranty on new descramblers 
0 2 year warranty on new converters 
0 COD shipping & overnight shipping by request 
0 Experience where it counts 0 Volume pricing 
ADD-ON DESCRAMBLERS: SB-3, TVT, FTB·3, STEALTH, SA-3, SA-3DF, 

M-80, PIO.CREEN, DMTBA, KN12, EAGLE Pl)..3, HAMLIN MLI)..1200 
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, SA, 

ZENITH, OAK, EAGLE, HAMLIN 
PLAIN CONVERTERS: PANASONIC, SA, STARGATE, JERROLD 
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 2-4 

FUNCTION UNIVERSAL REMOTES 

WHOLESALE CABLE M·F 11 am-6pm EST • (71 B) 262·0900 • FAX (71 B) 657-4015 • (71 B) 297·9221 

No NY sales. Federal and local laws provide criminal and civil penalties for 
unauthorized use. Check with your cable providers for permission to use 
equipment. Must be paying for all services you receive. Order by model 
number only. Some equipment refurbished as new. 



,and~ 
~. ff sales co. 

1·800·325·9465 
FAX: 818-796-4875 

2176 E. Colorado Blvd., Pasadena, CA 91107 
Mailing Address: P.O. Box 5356, Pasadena, CA 91117-9988 

Ellw= Ee BUY & SELL 
POWER SUPPLIES 

DC POWER SUPPLY 
SWITCHING SYSTEMS INTERNATIONAL 
# SQV402-1444-1 . Four Output - 5 VDC @ 
50 amps. Aux. 1 - 24 VDC @ 10 amps. 
Aux. 2 - 24 VDC @ 5 amps. Aux. 3 - 24 
VDC @ 5 amps. Aux. 2 & 3 can be series 
to produce 48 VDC @ 5 amps. 

Stock #PS9404 . .. . . $99.50 each 
1 0 for $750.00 

Since 1947 

Write In 73 on Reader Service Card. 

:t 15 VDC POWER SUPPLY 
BECKMAN, #MPS-60. Input 120 VAC 60 
Hz @ 1 amp. Dual adjustable outputs 0 to 
± 15 VDC @ 0-2 amps. Resolution 10 mV 
and 100 mA. Accuracy ±20 mV and 100 
mA. Has di9ital display for voltage and cur­
rent. Dim.: 12' wide x 4'/." high x 13'/." 
deep. Weight 16 lbs. New, with manual. 

SPECTRUM ANALYZERS FOR AUDIO, 
BROADCAST, VIDEO: Sale: HP 3580A 
spectrum analyzer, 5Hz through 50KHz, 
1Hz resolution bandwidth, digital stor­
age, adaptive sweep, tracking generator, 
$1,195 to $1,695; Anritsu MS420B power­
ful spectrum/network analyzer, 10Hz 
through 30 MHz, 3Hz resolution band­
width, digital storage, tracking generator, 
$2,700; Wandel & Goltermann SBA·1 sin­
gle sideband analyzer, with TSA-1 and 
SBG-1: powerful spectrum/network ana· 
lyzer, 100Hz to 180MHz, 3Hz resolution 
bandwidth, digital storage, built-in de­
modulator, wideband and selective level, 
tone search, $2,700; Sale: HP 3582A 
dual-channel real-time FFT spectrum an­
alyzer .. 02Hz to 25.5KHz, $2,900; Sale: Tek 
7L5/L3 spectrum analyzer, 20Hz-5MHz, 
digital storage, $1 ,500, with tracking gen­
erator, $2,000. All in excellent condition. 
All with warranty. Pepper Systems, 214-
353-0257. 

SELL: FLUKE 1920 550MHz counter, 
$200; Geotek 6102 horizontal seismomet· 
er, $200; Fluke 710B, RCL bridge, $150; 
Fluke 893 nulling meter, $150; Beckman 
760R line regulator, $100; Biddle 72·318· 
127 temperature potentiometer, $75; Al­
nor veleometer, $75; Behlman engineer­
ing UPS10-1186 1KVA uninterruptible 
supply, $400; Amprobe AA82 ampmeter 
chart recorder, $80. Clark H iess 7 44 
3MHz function generator, $150; Boonton 
92A·S2, 1.2GHz RF VM , $250; Send for 
test equipment sales list. John Ayres -
A-Comm Electronics, 7198 S. Quince St. 
Englewood, CO 80112. 303-290·8012. 

141T COMPUTER INTERFACE. All ca· 
bles, Windows software included, just 
connect to PC parallel port and modern· 
ize your old 141T spectrum analyzer. 
Multiple traces, digital average, markers, 
graph or numeric listing, etc. Print and 
plot to any Windows printer or plotter. 
Save traces and setup to disk. Click and 
drag to alter the screen layout. Export 
graph to word processors, and more. 
$149, requires Windows 3.1. Innovation 
First , PO Box 221 , Mason, OH 45040, 
513·459-7070. 

WANTED: TEST equipment in working 
condition. TEK, HP, FLUKE and others! 
DEXIS. Fax list to 612-942-9712 or voice at 
612·944-7670. 

BUY, SELL, late model test equipment, 
all makes. Buy parts for HP, Tek and 
Fluke. Jim, JCS, Ph: 800-44-TESLA, FAX: 
510·475-0442. 

WANTED: GUILDLINE 95206. Ph: 719-
630-1030, 7am-5pm MST Tue-Fri. 

GR1840A OUTPUT power meter, $300; 
HP: 180A/1801A/1821A 50MHz orr scope, 
$250; 432A/478A power meter/bolometer, 
$350; 331A/204C distortion analyzer/audi­
on oscillator, $300; Tektronix: 130 LC 
meter/delta standard, $150; 321A AC/bat­
tery scope, $150; 561 A/3A 1/384 D/T 
scope, $125; 921 scope, $125; Wavetek, 
142 HF VCG function generator (no man­
ual), $150; All VGC, with manuals, guar­
anteed. Chase Hearn , 104 Glenwood 
Drive, Williamsourg, VA 23185, 804-229· 
7263. 

TEKTRONIX 1503 TOR (Opt 01). Portable, 
very clean, and working, $895. Steve 
503-795-2678 days (pager), or 503·256· 
3495 eves PST. 

TEK 475 200MHz $625. TEK 2213 60MHz 
$500 unused and slightly used. Manuals 
& probes also HP 5301A 10MHz counter, 
Datapulse 101 pulse generator, Al tec 
1130A counter. Call John 714·979·0210. 

VEHICLE COMPUTER Scan Tool OTC· 
2000 w/carts $230. DEXIS, 612·944·7670. 

SWITCHING POWER SUPPLY 
LAMBDA #LUS-8A-12. 12 VDC 1.3 amps. 

Stock #PS93514 ..... $20.00 each 
10 for $175.00 

LINEAR POWER SUPPLY 
POWER ONE #HB28-1-A. 28 VDC @ 
1 amp. 

Stock #PS9400 ..... $20.00 each 
10 for $175.00 

DC TO DC CONVERTER 
INTRONICS #51635-1 . Input: 30 to 60 
VDC. Output: 5 V@ 4 amps ± 15 V@ 
150 mA. 

Stock #PS9405 ... . . $20.00 each 
10 for$150.00 

Stock #PS9410 .. . .. $195.00 

TEST EQUIPMENT 
HEWLETT PACKARD 

#140T. Spectrum Analyzer. 
Mainframe .... ...... .. ........ .. ............. $500.00 
#8555A. Spectrum Analyzer. 
RF Plug-in .... ............................ $1 ,000.00 
#204C. Oscillator .... .. ....... .... ....... $125.00 
#333A. Distortion Analyzer ......... $695.00 
#432C. Power Meter ...... .. .... .... .. $250.00 
#3330B. Automatic Synthesizer . $650.00 
#8614B. Signal Generator. 
0.8·2.4. GC ........................ ......... $695.00 
#216A. Pulse Generator ............. $295.00 
#84459. Automatic Preselector .. $495.00 
#8057. Noise Generator ............. $295.00 
SH our catalog for more model• In atoclr. 

SOLID STATE SCOPE 

HP OSCILLOSCOPE 
#180A. 100 MHz bandwidth. Accepts stan­
dard 1800 series plug-ins. 

Stock #OS8901 ..... $395.00 

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG! 

Write In 74 on Reader Service Card. 

SEMICONDUCTOR Phone (818) 884-8000 ° FAX (818) 704-0100 

HOURS•8•00 to 5•00 
STOCKING DISTRIBUTOR 

OF 

STATIC & STATIC COLUMN RAMS 
DYNAMIC & VIDEO RAMS 
INTEL CPU'S 
MOTOROLA CPU S 
EPROMS 
EEROMS 
PROMS 
PALS 
GALS 
DALLAS BATTERIES 
IBM PROPRIETARY CHIPS 
UARTS 
LINEAR 
VOLTAGE REGULATORS 
CMOS 4000 SERIES 
74 SEREIES TTL 
SURFACE MOUNT TTL 
AMP CONNECTORS 
AMERICAN & JAPANESE TRANISTORS 
VLSI 
WESTERN DIGITAL 
CHIPS & TECHNOLOGY 

All Items In this AD ere e ~Mrtlel listing 
of our Inventory, PleueceiiW/Pert# 
All Items reedy for lmmedlete shipment 
All Items subject to prior s•le 
Prefix, Suffix & Pert speeds ere usu•lly 
lmportent, Ple•selndude This With 
Requirements. 

ALL PRICES SUBJECT TO CHANGE 

EPROMS 
2716 
2732 
2764 
27C64 
27128 
27C128 
27256 
27C256 
27512 
27C512 
27C010 
27020 
68764 
68766 

PROMS 

745 series 
825 

PALS&GALS 
16L8 
16R8 
16V8 
20V8 
22V10 
UARTS 
2651 
2681 
8250 
8251 
1640 
1650 

Write In 72 on Reeder Service Card. 

STATIC RAM 
2016 
2018 
6116 
6264 
62256 

IWNAIIIC 
4116 
4128 
4164 
41464 
41256 
414256 
412642 
421000 
511000 

CONTROLLER CHIPS 
6845 
8275 
D765 
8272 

WESTERN DIGITAL 
WD1010 
WD1014 
WD1015 
WD1100 
WD1200 
WD2293 
WD2010 
WD37C65 
WD90C ... 

8000 SERIES 
8031 
80L31 
8051 
8052 
8085 
8086 
8088 
8155 
8205 
8224 
8226 
8228 
8237 

74SERIES 

7400 
74LS 
74F 
74S 
74ALS 
74C 
74HCT 
74HCOO 
IBM 
17F 
72X . 
73X 
15F 
30F 

280§ERIES 

8243 
8253 
8254 
8255 
8259 
8272 
8274 
8275 
8284 
828A 

JAPANESE TRANSTORS 
25A 

'"8741"'~ 
8742 
8748 
8749 

L8751_, 
82284 
82288 
80286 

f043ft 

25B 
25C 

~g~ 
CHIPS A TECH 

82C200 aer(es 
82C300 

.Ja&, 
82C100 
82C300 

VISA MASTER CARD AMERICAN EXPRESS 
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by ' 
Scott Edwards 

I 
t's a physical reaction, and 
a lot like food poisoning. 
You break out in a cold 
sweat and your stomach 
does a slow roll: Some of 

those 350 printed circuit boards you 
ordered are defective. Worse, the 
defects are hidden and random; 
undetectable by a visual inspection. 
You face the prospect of using a con­
tinuity tester to "buzz out" at least 14 
connections per board times 350 
boards . . . 4900 connections. No 

doubt about it, food poisoning would 
be better. 

It gets worse. You call the circuit 
board manufacturer. Surely they'll 
replace the bad boards once you 
identify them. Nope. Company policy 
is that they're only responsible for 
defects if you sign up for their auto­
mated testing program - at an extra 
cost of 33 percent per board. You did 
read the fine print, didn't you? 

After some negotiation, the 
board house agrees to bend the poli­
cy this once and replace your bad 
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But you still have 
to find those boards, 
and you face the 

prospect of going 
through this again, 
or paying the out­
rageous testing 
fee on the next 
production run. 
That's exactly the 

situation I recently 
found myself in , as 

a flexible piece of programmable test 
equipment. 

Interfacing Test Equipment 

When you test with a meter or 
continuity checker, you make a tem­
porary connection to the circuit with 
probes, alligator clips, or micro 
hooks. The most common of the 
three is definitely the probe - little 
more than a shiny nail, a wire, and a 

contact cycles. 
To use these probes, you must: 

( 1) Identify the points in your cir­
cuit that you want to test, either from 
past failures or knowledge of the 
board/cable layout. Generally, unless 
the circuit is very simple, you can't 
afford to test everything. 

(2) Construct a jig to hold the 
probes in the right positions. I sacri­
ficed a known-bad circuit board and 

Thr ~a~IO ~tamp 
as a Oircuit nrtrctiur 

my little business makes the transi­
tion from primarily kits and services 
to small runs of manufactured prod­
ucts. But you don't have to be a man­
ufacturer to find yourself faced with a 
testing headache. What if you, your 
club, or employer needs a batch of 

circuit boards or complex cables? Or 
if you're called upon to maintain a 
system that's a rat's nest of intercon­
nected wiring? Or if you have to 
reverse-engineer a piece of obsolete 
equipmen_t to modify it? 

Anyone who frequently finds him 
or herself setting the multitester to 
"continuity" and putting in mind­
numbing hours of checking connec­
tions can benefit from the automated 
test techniques discussed in this arti­
cle. If you're a BASI<;:: Stamp user, 
you'll see the Stamp in a new light; as 

handle. 
Getting good contact between a 

probe and a circuit can be tricky. If 
you don't press hard enough, you 
may not make good contact through 
thin layers of oxides and grime. Press 
too hard, and the probe can slip, pos­

sibly nicking delicate traces. 
Clips and hooks can be better, 

provided there's something you 
can clip them to. That's usually not 
the case with an unpopulated cir­
cuit board. Clips and hooks also 
take time and care to attach and 
remove. 

Since we're talking about auto­
mated testing, imagine trying to 
simultaneously make reliable con­
tact with 28 probes at one time, or 
attach 28 clips to various locations 
around a circuit. Not easy. 

Fortunately, big manufacturers 
have created a large and technical­
ly astute market for automated test 
equipment. There is an amazing 
variety of high-reliability test 
probes available at less than a dol­
lar apiece in small quan­
tities. Figure 1 is a chart 
of probe types and their 
applications, courtesy 
of the manufacturer, 
Interconnect Devices 
Inc. (lDl). 

All of the probes -
regardless of tip style -
are spring-loaded, with up 
to 1/4" of travel. This helps 
them make positive con­
tact in spite of small mis­
alignments. Unlike solid 
probes, they maintain 
sure, steady pressure 
against the test point. 
They're gold-plated for 
good conductivity. And, 
with proper care, they're 
designed for half a million 

used it as a template to drill probe 
mounting holes in a scrap of clear 
acrylic plastic. I mounted probe 
sockets into the acrylic jig with 
"super" ( cyanoacrylic or CA) glue, 
then reinforced the assembly with 
hot glue. The· added hot glue pre­
vents side forces from bending and 
possibly damaging the probes and 
sockets. 

(3) Select the correct probe 
types for the desired test points. 
Figure 1 is an excellent guide. I 
picked wrong - using a spherical 
radius tip for. circuit board pads -
and still got good results. Of course, I 
was due for a little good luck. 

(4) Build a wiring harness to con­
nect the probe sockets to your test 
gear. I used ribbon cable, connecting 
the test-equipment end to header 
sockets that plug directly onto the 
stakes of a BASIC Stamp or Stamp 
Stretcher. 

(5) Install the probes in the sock­
ets. They just push into place with a 
fingertip. 



SELECI'ION GUIDE 
Plunger Tip Style Application 

AorG 
Long Leads, Terminals 
and Wire Wrap Posts 

B lands, Pads or Plated 
through Holes 

Cor F 
Gold Edge Fingers - No 
indentations or marks 

D or J 
Gold Edge Fingers - No 
indentations or marks 

E Lands, Pods or Plated 
through Holes 

FX Contaminated Boards or 
Conformal Coatings 

H 
Lands, Pads, Leads or 
Terminals 

K or T Plated throut Holes, 
lands or Po s 

LM 
Plated throut Holes, 
Lands or Po s -
Self-Cleaning 

NT 
Lands, Pods, 
Contaminated Boards -
Self-Cleaning 

TYPICAL APPLICATIONS 

Plunger Tip Style 

p 

s 

SN 

SP 

TN 

u 

UT or 

UST 

V,W 
or Z 

X 

y 

Application 

Long Leads, Terminals 
or Wire Wrap Posts 

Plated through Holes, 
lands or Pods 

Contaminated Boards or 
Conformal Coatings 

Lands, Pads or Vias -
Contaminated Boards 

Lands, Pods, 
Contaminated Boards or 
Conformal Coatings 

Lands, Pads, Leads or 
Wire Wrap Posts -
Self-Cleaning 

londs
1 

Pads, Leads or 
Plated through Holes -
Self-Cleaning 

Lands, Pads, Leads or 
Wire Wrap Posts -
Self-Cieanmg 

FIGURE 1. 
Test probes come in an 

amazing variety of 
styles to match almost 

any application. 
(Reprinted with permission of 

Interconnect Deofces, Inc.) 

shorts. A single-sided 
board with lots of closely 
spaced traces is much 
more likely to have shorts 
than breaks - and the 
shorts may be harder to 
spot by visual inspection. 
My board was double-
sided with lots of vias -
tiny metal-plated holes 
that connect the top and 
bottom sides of the board. 
Shorts were nearly impos­
sible, but failures in the 
plating of vias (resulting in 
broken connections) 
turned out to be nightmar­
ishly common. 

It's simpler to look for 
connections than shorts. 
If you designed the cir­
cuit, you know what all 
the right connections are. 
But you don't necessarily 
know where random 
wrong connections 
(shorts) might crop up. 
So let's look at scanning 
a board or cable for con­
nection continuity first, 
and tackle the stickier 
problem of shorts later. 

INTERCONNECT DEVICES, INC.------------------------

Figure 2 shows several 
possible ways to test a 
group of connections for 
continuity, starting with 
the simplest approach 
first. Each of these meth­
ods has strengths and 

Source List 

The Stamp Stretcher and LCD 
Serial Backpack are available 
from: Scott Edwards Electronics, 

964 Cactus Wren Lane, Sierra Vista, 
AZ 85635; Phone: 602-459-4802; 
FAX: 602-459-0623. Prices are as fol­
lows: 

Stretcher I kit: $30.00. 
Stretcher I assembled: $45.00. 

LCD Serial Backpack kit, no LCD: 
$22.00. 

LCD Serial Backpack assembled, no 
LCD: $29.00. 

LCD Serial Backpack assembled, 
16xl LCD: $40.00. 

(See listing below for other LCDs.) 

All prices postpaid (first-class 
mail) to the U.S . Scott Edwards 
Electronics accepts VISA and 
MasterCard orders by phone, fax, and 
mail. Of course, you can still order by 
mail with your personal check or 
money order. Qualified institutions 
and schools may order with a P.O. for 
net-30 terms. 

The Stretcher and Backpack were 
featured in the Sept. and Oct. '94 
issues. You can order whole-issue 
reprints from NSV, or request copies 
of the articles from Scott Edwards 
(address and phone above). Do you 
have questions about this article? 
Contact the author via E-Mail : 

Compuserve 72037,2612; Internet 
72037.26124 compuserve.com. 

The BASIC Stamp and Stamp 
Stretcher are available in assembled 
form from Parallax, Inc., 3805 
Atherton Road No. 102, Rocklin, CA 
95765; Phone: 916-624-8333. 
Parallax also carries assembled LCD 
Serial Backpacks with a 16xl display. 
Contact them for a catalog and pric­
ing information. 

Spring-loaded probes made by 
Interconnect Devices, Inc., are avail­
able through Newark Electronics. 
Phone their headquarters at 800-281-
4320 for the office serving your area. 
The IDI probes used in this project are 
available from Newark in packages of 
10 for $8.20; the corresponding sol­
der-type sockets are $4.20. Most other 
styles are priced similarly. See their 
catalog for a complete listing. 

Excellent technical data on select­
ing and using spring-loaded test 
probes is available from : Interconnect 
Devices, Inc., 5101 Richland Avenue, 
Kansas City, KS 66106; Phone: 913-
342-5544. Their assistance was 
invaluable in preparing this article. 

Newjsurplus LCDs, including the 
40x2 unit shown here, are available 
from: Marlin P. Jones and Associates, 
Phone: 407-848-8236. Timeline, Inc., 
Phone: 800-233-9977, stocks a wide 
variety of LCDs in most sizes and con­
figurations . 

Once you have a way to make 
reliable, temporary connections to a 
circuit board, everything else is a 
snap. I was able to string together off­
the-shelf items (BASIC Stamp, 
Stamp Stretcher, and LCD Serial 
Backpack) to create a rapid board­
testing system in just a few hours. 
Once my immediate testing crisis 
was over, I started to tinker with the 
system and formulate some testing 
strategies to apply in the future. 

Testing Strategies 

There are many kinds of auto­
mated testing, ranging from simple 
continuity checks to transmission­
line characterization of high-speed 
boards and cables. We're going to 
stay at the shallow end of the pool 
and assume that all you need to do is 
make sure that traces or wires . . . 

connect where they should con­
nect, and 

don't connect (short) where they 
shouldn't. 

Depending on the board or cable 
design, you may even get away with 
checking only for breaks or only for 

weaknesses. All of the 
methods can be automated using a 
simple single-board computer, such 
as the BASIC Stamp. 

Let's take a closer look at these 
methods: 

Wired-AND Maze. 
The probes are wired so that the 

circuit is completed only if all of the 
traces are intact. A beep from the 
continuity checker indicates that all 
of the traces are good. Silence 
means that one or more of the traces 
are broken. Pros: Simple to use. 
Requires only one channel of conti­
nuity testing. Cons: Cannot identify 
which trace is broken. Can be fooled 
by a board that contains both shorts 
and broken traces. 

Simultaneous Continuity Checks. 
Each probe is connected to con­

duct current for a separate continuity 
indicator, such as the LED lamps 
depicted in the drawing. Bad traces 
are indicated by LEDs that don't light 
up when the probes are applied. 
Pros: Identifies broken traces. Cons: 
May require many indicators if a 
large number of traces are to be test­
ed at one time. Can be fooled by 
shorts between traces. 
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USTING 1. SEQUENTIAL TEST USING ONE STAMP STRETCHER 

' Program: EZTEST .BAS 
' This program uses one Stamp Stretcher to test 14 traces on a 
' printed circuit board. The Stretcher's pins 1 through 14 are 
' connected to pads at one end of the traces--the other ends are all 
' grounded. The Stretcher has two lOOk resistor packs installed t o 
' pull up its inputs. Therefore, an intact trace shows up as a 0 
' (because the direct connection to ground overcomes the lOOk 
' (because the direct connection to The program outputs its resul t s 
' via an LCD Serial Backpack display unit connected to a 40x2 LCD 
' module. 

Symbol I = 254 
(Backpack) . 
Symbol ClrLCD = 1 
Symbol prn_top = 137 
Symbol endLine = 160 

Symbol Line = b2 
Symbol breaks = b4 
Symbol pin = b6 

let Line = prn_top 
pause 1000 

serout 2,n2400, ("DB",O,O) 
Gosub SetScreen 
Gosub Hold 

' Instruction toggle command 

' Clear-LCD instruction (Backpack) . 
Display RAM origin, top line. 

' Rightmost persmissible cursor 
' position. 
' Line pointer. 
' Number of broken connections. 
' Pin under test. 

' Set beginning cursor position. 
' Let the LCD wake up. 

' Set all Stretcher pins to input. 
' Set up LCD screen. 
' Wait for button push. 

' Here's the main test loop . Check each pin for a 0 input. If a 1 
' is input instead, print the number of the pin under test to the 
' LCD and increment the "breaks" counter. 
Again: 
let breaks = 0 
for pin = 1 to 14 

serout 2,n2400, ( "B " ,pin) 
serin 2,n2400,bit0 
if bitO = 0 then skipl 
let breaks = breaks+l 
gosub handle_fault 

skipl: 

' Check pins 1 to 14. 
' Test bit state of input pin. 
' Put that state into bitO. 
' If 0, then trace is good. 
' If l , then add to total number of 
' breaks and print pin no. to LCD. 

next pin ' Test the next pin (loop). 

' When all of the pins are tested, if there are no breaks, print 
' "ALL OK!'Then get ready for next test. 
if breaks > 0 then skip2 

serout O,n2400, (!,136,1) 
serout O,n2400, ("ALL OK!") 

skip2: 
let Line = prn_top 
gosub Hold 
gosub SetScreen 
goto Again 

' Subroutine to print the pin number of the broken trace on the LCD . 
' If too many traces are broken for all of the numbers to fit on 
' the display, print "+" to indicate "more." 
handle_fault: 

serout O,n2400, (!,Line, I) ' Position the LCD cursor. 
if Line < endLine then skip' If the cursor is too far right for 

serout O,n2400, ("+") 
return 

skip: 
serout O,n2400, (#pin) 
let Line = Line + 3 
return 

• more 
' pin nos ., then print+ instead. 

' Otherwise, print the pin no. and 
' move the cursor right 3 spaces. 

' Subroutine to wait for the button connected to Stretcher pin 15 
' to be pressed. 
Hold: 

serout 2,n2400, ("B",15) 
serin 2,n2400,bit0 
if bitO = 1 then Hold 

return 

Check the button. 
' Get its bit state . 
' Not pressed? Loop. 
' Else return. 

' Print the fixed label to the LCD screen. 
SetScreen: 

serout O,N2400, (I,ClrLCD,I) ' Clear the LCD. 
serout O,N2400, ("Breaks: ") ' Print the fixed label. 

return 

Sequential Continuity Checks. Sequential Exhaustive Test. - are reported. Pros: Provides 100 standpoint, it worked like this: Place 
the transparent plastic tester over the 
board and align the probes with the 
pads. Press down gently to seat the 
probes, then press the test button. In 
less than a second, the LCD display 
summarizes the board's condition -
"ALL OK!" if all of the traces under 
test are intact, or "Breaks: n 1, n2 ... " 
where nx is the number of a broken 
trace. 

The traces are tested one at a All combinations of the two percent continuity /short-circuit 
time by a rotary switch, or the equiv- rotary-switch settings are checked for checkout of the probed traces. Can 
alent electronic switching. Pros: continuity. The results are compared build its own test database from a 
Identifies broken traces. Cons: Can to a database of correct connections. known-good board, or reverse-engi-
be fooled by shorts between traces. Mismatches - either breaks or shorts neer an existing circuit or cable. 
r---------------------------------------------------------------------------~ Cons: Requires 

Board under test fairly complex 

""' automation, both 

} 
Probes

. Our example circuit board has five traces hardware and soft-

Traces 

connecting 10 pads. Each trace is ware. Depending 
supposed to be separate-not shorted to on the speed of 
its neighbor. the hardware, can 

take noticeably 
longer to perform 
than simpler tests. 

Wired-AND Maze Sequential Continuity Checks 
In my case, I 

was familiar with 
both the board 
and its typical fail­
ure mode; one or 
more open vias on 
a network of 14 

From a hardware standpoint, 
Figure 3 may not be very enlighten­
ing if you haven't been a faithful read­
er of Nuts & Volts lately. I used three 
off-the-shelf items to create my test 
jig: the BASIC Stamp, Stamp 
Stretcher, and LCD Serial Backpack. 
Here are brief descriptions of each: 

Sequential Exhaustive Test 

Simultaneous Continuity Checks 

-~ 

FIGURE 2. 
There's more than one way to test a circuit for continuity. 

Any of these methods can be applied manually or automatically. 
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traces between 
two sets of con­
nector pads. The 
board layout 
made shorts 
between these 
traces nearly 
impossible. So for 
my first, quick 
check of the 
boards, I opted for 
sequential conti­
nuity checks. 

Test 
Procedure 

Figure 3 and 
Listing 1 show 
how I set up my 
original test. From 
the operator's 

BASIC Stamp: An inexpensive 
single-board computer offered by 
Parallax, Inc. You can program it in 
BASIC from your PC, then discon­
nect it for a stand-alone digital con­
troller. It has eight input/output (1/0) 
lines and a surprisingly powerful 
small dialect of BASIC that includes 
digital, serial communication, and 
limited analog capabilities. In my test 
application, the Stamp serves to 
coordinate the operation of addition­
al 1/0 lines (the Stretcher) and a 
user-friendly display (the LCD Serial 
Backpack). 

Stamp Stretcher: My 1/0 
expander for the BASIC Stamp. The 
Stretcher has 16 digital 1/0 lines that 
can be read and written under the 
control of a 2400-baud serial link 
with the BASIC Stamp. For example, 
to make pin 11 of the Stretcher out­
put low (actively outputting a 0), the 
Stamp sends serial data as follows: 

SEROUT O,N2400,("L",11) 



+ 

LCD Serial Backpack with 40-character x 2-llne Dlapla~ gnd 

SEAIALVO 

In the test application, the Stamp 
asks the Stretcher to check its inputs 
one at a time and report its findings. 

LCD Serial Backpack and 
40x2 LCD: My serial adaptor for 
LCD modules fitted to a large display. 
The Backpack receives 2400-baud 
serial data and displays it on an 
alphanumeric LCD screen. It also 
gives the serial host (in this case, the 
Stamp) the ability to issue instruc­
tions directly to the LCD to clear the 
screen, position the cursor, or define 
special characters. 

Stamp Stretcher 
-L press-to-test 

BASIC 100k SIP 
Stamp VO pin resistor pack ' 

~~ ~~ in JS 

-<> ~button 

1s'' -~f=f::f:::f-1m~--+~-+-l-_j -
pln2 1- 14 ----~~~~--~-~--._--~-~----------~ 

~: --------4~+++-t---H§...r---.._--~: ~ - i 
+5V 

I 
J1 

11 : I I i - I ~ , 
10 ----------+-+--+---+-.+:-------i-<1...1 ~ ·c rrcult adard 

Now that you know who the hard­
ware players are, the BASIC Stamp 
software in Usting 1 should be easier 
to understand. 

GND 
plnO I 

" SERIAL 
uo 

..... 9 : I Unde~j~. +. st t $ - (.t~"''td t -
1 +5 JG .=- ~"'--' ~·~ Wl I 

rt=~~~~~ 100k SIP resis-, j I I • 
~~ ~~ tor pack in J4 f 

~ 7 : I~ v}? I 

Resistor packs plugged into 
sockets on the Stretcher put 1 s on all 
of its inputs. Those inputs are con­
nected to the printed circuit board 
with spring probes. At the opposite 
end of the board, each of the traces is 
connected to ground (0). So, for a 
given input, a 1 means that the cor­
responding trace is broken; a 0 
means that the trace is intact. The 
BASIC Stamp commands the 
Stretcher to check inputs 1 through 
14 one at a time. If the result is a 0, 
the trace is okay, and the program 
continues. If the result is a 1, the pro­
gram records a break and sends the 
trace number to the display. 

s : 1 ... ~vi 
s - I e I 

FIGURE 3. 
The automated test 

set-up consists of 
three off-the-shelf 
modules - BASIC 

4 :- I t? I 
: -----+-+++--+: _ _...._._--71"'~ - : l!:=:::ri.~;,~)~~~rii1H - ~~=· ==~··~~~~~~~ L~----~~-J-3~~~-~-:1'_~ ___ =_= ____ ~_~_'~1 

Stamp, Stamp 
Stretcher, and LCD 

Serial Backpack. 

USTING 2. EXHAUSTIVE TEST USING TWO STAMP STRETCHERS 
Program: ALLTEST.BAS 

' This program controls two Stamp Stretchers and an LCD Serial Backpack 
display unit to perform and report results of a comprehensive auto­

' matic continuity test of 14 traces of a printed-circuit board. 
' The Stretchers' I/Os are connected to opposite ends of the traces 

being tested. One Stretcher is always in input mode, examining the 
' state of one input at a time. These inputs are pulled high by 
' resistors, so in the absence of other input, they will always read 

as ls. The other Stretcher has one pin at a time driven output-low 
(0), while its remaining pins are left in input (high impedence) mode. 
Good traces will conduct this 0 output back to the other Stretcher's 

' input. If traces are shorted together , the 0 will appear on more than 
one input. The program displays the pin numbers of any breaks or 

' shorts it discovers during a comprehensive scan of all possible 
combinations (14 x 14 = 196) of connections. The whole process takes 

• about 8 seconds. 

Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 
Symbol 

Symbol 
Symbol 
Symbol 
Symbol 
Symbol 

I = 254 
ClrLCD = 1 
prn_ t op 137 
prn_btm 201 
max_t op 156 
max_btm 221 
TopLine b2 

BtmLine b3 
breaks = b4 
shorts = b5 
pin = b6 
p inScan = b7 

pause 1000 
Gosub SetScreen 
Again: 

serou t 2 , n2400, (" DB " ,O, O) 
s e rou t 3,n2 400, ( "DB' ,O,O ) 
Gosub Hold 
Gosub SetScreen 
let TopLine = prn_top 
let BtmLine = prn_btm 
let breaks = 0 
let shorts = 0 

• Instruction toggle command (Backpack) . 
Clear-LCD instruction (Backpack). 

' Display origin, top line . 
' Display origin , bottom line . 
' Last printing location , top . 
' Last printing location, bottom. 

Line pointer (cursor location), top 
' line . 

Cursor location, bottom line. 
' Number of broken connections. 
' Number of shorted connections. 
' Pin under test--input , pulled high (1). 

Wandering 0 out put pin. 

Let the LCD wake up. 
' Set up the LCD labe l s. 

Set all Stretcher pins' data directions 
' to i nput. 
' Wait for button press . 

Set up LCD labels . 
' Initialize top and bottom line cursor 

counters to 1st printing position. 
' Clear break and short counters. 

' Here's the body of the program. For each of the 14 traces, check to 
see whether it's connected to the corresponding trace (1 to 1; 2 to 

• 2 .. ) or shorted to another trace (1 to any other than 1; 2 to any 
' other than 2 .. ) and report the results on the LCD screen. 

for pin = 1 t o 14 
for pinScan = 1 to 14 

serout 3,n2400, ("L',pinScan) 
serout 2,n2400 , ('B',pin) 
serin 2,n2400 , bit0 
serout 3, n2400 , ( • I • , pinScan) 

' Make pinScan low . 
Get state on corresponding pin 

' in bitO . 
Make pinScan input (disconnect). 

IF pin = pinScan AND bitO <> 0 then Broken 
IF pin <> pinScan AND bitO = 0 then Shorted 

ReenterTesLLoop: 
next pinScan 

next pin 

• Return here from Broken, Shorted . 

• If no breaKs or shorts , print "ALL OK ' to the s c reen, followed by 
' "done." If there are shorts and/or breaks, just display "done . • 

If breaks <> 0 OR shorts <> 0 then skip 
serout O,N2400, ('ALL OK!') Good News. 

skip: 
serout C,N2400, ( • (done)") Test complete. 

goto Again Do another test. 

' Routine to display br oken traces to LCD. If t he number of breaks 
' exceeds tre width of the screen , disp lay + t o indicat e •more.• 
Broken: 

serout 0,112400, (I,TopLine, I) ' Set to t op l i ne . 
Let breaks = breaks + 1 
if TopLine < max_Top then s k ip2 
serout 0, 2400 , ( "+ ' ) 
goto ReenterTestLoop 

skip2: 
serout O, N2400 , (#pin) ' Display pin # . 
Let TopLine = TopLine + 3 

goto ReenterTestLoop 

' Routine to display shorted traces to LCD. If t he number of shorts 
' exceeds the width of t he screen, display + to i ndicate •more . " 
Shorted: 

serout O,N2400 , (I,BtmLine,I) ' Set to t op line. 
Let breaks = breaks + 1 
if BtmLine < max_Btm t hen skip3 
serout O,N24 00, ( ' +' ) 
goto ReenterTes tLoop 

skip3: 
serout 0 N2400, (#pin) ' Display pin # . 
Let BtmLtne = BtmLine + 3 

goto ReenterTestLoop 

' Subroutine to poll the press-to-test but t on. 
Hold: 

serout 2,n2400 , ('B',l5) ' Tes t button bit. 
serin 2,n2400,bit0 Get the bit . 
if bitO = 1 then Hold ' Stay here if no press (1). 

return If press , r e t ur n . 

' Subroutine to print labels to the LCD Backpack screen . 
Set Screen : 

serout C,N2400 , (I,ClrLCD , I) 
serout (,, N2400 , ("Breaks : ') 
serout O, N2400, (I , l92,I) 
serout 0 , N2400 , ( • Shorts : •) 

return 

' Clear the LCD. 
Prin t t op label. 

' Set to second l ine. 
' Prin t bot t om l abel. 
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Are you overpaying ••• 

••• your callle company? 

You are if ••• 

• • • you are leasing tlteir 
equipment. 

• Forest Electronics, Inc. offers a complete line of 
New Cable Decoders and Converters that 

are fully Compatible with your cable system. 

• All systems come with: Remote Control, & 
Parental Guidance Feature. Volume Control 
is also available. 

• All Equipment is fully guaranteed & comes 
with a 30 day money back option. 

For More Information Call Us 24 Hours a Day At: 

800-33.2· I 996 
FAX: 708-860-9048 

WAWASEE ELECTRONICS 

Professional and Hobbyist Radio Accessories 
Model JB2001 Remote Wattmeter 

$74.50 

Our new remote Black Ca~ wattmeter, the 'musr acces­
oory for every operator. The wattmeter n this handsome II· 
tie instrument is a peak rea:ting type with three ranges -
0-20, 0-200, 0-2000 watts and ~covers the 10-80 meter 
bards. Rnish is Black Ca~ black, non-glare. Size of meter 
control is 2WH x 4:}'4W x2WD. The size of remote RF 
ma1oor is 1:¥4'H x S"W x 2WD. Front panel controls are: 3 
positial range s~ch and 2%" indicating meter. Mln~or 
your mobile transmitter performance withmJ the bulk d 
larger devices. This is a compact car must. This new 
remote wattmeter is bull wilh the same experiEJlCe and 
attention to detail that goes into every product of the 
famous Black Ca~ line. Ask for the model JB2001 remote 
wattmeter. 

• Quick and easy to use 
• Non-glare black finish 
• Small size 
• Mobile remote operation 
• Easy to mount and remove, 

time after time 

Call Today- (219) 457-3191 

WAWASEE ELECTRONICS 
P.O. Box 36 • Syracuse, IN 46567 

Phone (219) 457-3191 • Fax (219) 457-7180 

Home of BLACK CAT Products 
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Bigger and Better 

That test was sufficient 
to rapidly sort my boards 
into "good" and "bad" piles. 
Later, I thought it might be 
interesting to program a 
sequential, exhaustive test. I 
connected a second 
Stretcher in place of the 
grounds shown on the right 
side of the board in Figure 3. 
Then I wrote the software in 
Usting 2 to scan every possi­
ble combination of connec­
tions between the circuit 
board pads. This kind of test 
can detect not only breaks in 
traces, but also shorts 
between traces. 

The set-up was wired so 
that Stretcher A's pin 1 con­
nected through a trace to 
Stretcher B's pin 1; pin 2 to 
pin 2; pin 3 to pin 3 ... and so 
on. This simplified the pro­
gram logic tremendously. If a 
connection was not detected 
between two like-numbered 
pins, then the corresponding 
trace was broken. If two 
unlike-numbered pins were 
connected, then there was a 
short. 

Note that with some 
minor changes, this type of 
program could survey a series 
or connections and prepare a 
summary: 'Pin 1 connects to 
pins 1, 4, 5 . . . ' If various 
types of standard sockets 
were substituted for the test 
probes, you'd have an easy 
way to determine how a cable 
was wired. 

This ability to discover 
unknown connections was 
dramatically illustrated when I 
ran the test program. I had for­
gotten that my circuit board 
had one intentional "short;" 
pin 1 and pin 5 were jumpered 
together on the board. So 
when I ran the program on a 
good board, I got the indica­
tion, "Shorts: 1 5." 

This points out a possible 
improvement: For more com­
plex boards, it would be desir­
able to create a small data-
base summarizing the con­
nections. The program could 

2. Construct Jig: 
a. Cut piece of transparent acrylic to 
size and mark with probe locations 

~------­
,,;~_,;;:;:;;, 

b. Drill holes for probe sockets. 

c. Install sockets into holes. Use fast­
setting glue to tack, then hot glue or 
epoxy to secure. 

+ 
d. and e. Attach wires to probe 
sockets. Press probes into sockets. 

3. Wire the Hardware: 
Connect probes to 1/0 lines of 
computer or Stretcher-type 1/0 
extender. 

4. Write and Test the Software: 
Choose the easiest approach that will 
allow you to determine whether or not 
the board is good. Use the software on 
known-good and known-bad samples 
of the board to verify correct operation. 

FIGURE 4. 

check test results against this 
database to determine 
whether any traces were shorted or 
broken. 

A step-by-step approach to 
automated testing. 

riencing a 14-percent failure rate 
with one board maker, I took my cir­
cuit board design to another. The 
new guy has shaved 10 percent off 
the old price. He also replaces 
defective boards with only one 
restriction; the defective boards 
must be returned. This is to prevent 
a surprisingly common scam. 
Shady characters report more 
boards bad than actually are defec­
tive in order to get additional boards 
free. The one-for-one exchange 
thwarts the crooks, and allows the 
board house to troubleshoot their 
process. NV 

Summary and Epilogue 

Figure 4 summarizes the 
process of designing and construct­
ing a test jig like the one described 
in this article. The planning stage is 
definitely the most important. In 
fact, I intend to design test jigs for 
new boards while I design the 
boards themselves. 

By the way, the situation I 
described at the beginning of this 
article turned out okay. After expe-



EPROM & CPU/MPUs SOCKET PULLS 
2516 ....... .. ..... .. $0.65Ea. 27C512 ..... .. .... ... $2.65Ea. 
2532 ......... ....... $0.75 Ea. 27C64 .. .. .. ... .... .. . $1.25 Ea. 
27128 ... .... ... .. .. S1.45Ea. 8087-1 ........ .. ... $19.95Ea. 
27128A ... ..... ... $1 .45 Ea. 8087-2 .. .... ... .. .. $14.95 Ea. 
2716 ..... ... ... ..... $0.65 Ea. 8087-3 ..... ... ... .. $12.95 Ea. 
27256 ...... ..... ... $1.90 Ea. 8088-2 .. ... ..... ..... $3.95 Ea. 
2732 .. ..... .... .. .. . $0.75 Ea. 8741 ... .. .. .. ....... ... $3.95 Ea. 
2732A .. ....... .. .. $0.75 Ea. 8742 ........ .... .. ..... $4.95 Ea. 
27512 .. .. ... ... .... $2.40 Ea. 8748 ... .... ............ $4.95 Ea. 
2764 .... .. .. ....... . $0.95 Ea. 8748H ... ....... .... .. $5.50 Ea. 
2764A ..... ... ..... $0.95 Ea. 8749 ... .... ..... .. ... .. $5.95 Ea. 
27C010 .... .. ..... $3.95 Ea. 8749H ................ $6.50 Ea. 
27C020 .. ......... $4.95 Ea. 8751 .. ........... ...... $8.95 Ea. 
27C100 .. .... .. ... $3.95Ea. 8751H ................ $9.95Ea. 
27C1001 ... ...... $3.95 Ea. 8752 ....... .. ........ $13.95 Ea. 
27C101 .. .... ..... $3.95 Ea. 8755 ... ..... .......... . $6.95 Ea. 
27C1024 .... .. ... $2.95 Ea. ~~~~~~':"'~ 
27C210 ....... ... . $4.95 Ea. selection avc>lable at oddl1on<Jj 

27C256 ...... ... .. $2.25 Ea. chageondsubjecttoav_,.,. 

All DRAMS ore clean socket pulls and have full leads. 
4164-15 ... ... ......... $0.18 Ea. 41256-15 ............. ... $1.00 Ea. 
4164-12 .. ........ .... . $0.25 Ea. 41256-12 .............. .. $1.25 Ea. 

41256-10 ................ $1.35 Ea. 

NEW 1 GIG SCSI HARD DRIVE 
Seagate Sll1200N 3.5· 1 .OSOMB 9ms High Perform­
ance Hard Disk Drive. Interface: SCSI/2 Fast. 

Sll1200N SCSI HD .......... .. .. .. .............. $449.95 Eo. 

USED ADAPTEC 15428 
ISA SCSI-2 CARDS 

OEM VERSION QApTus 
DIAGNOSTIC SOFTWARE 

Great for analyzing system problems & performance. 
Version DEC4.63 for 286 thru 486 systems 

OEM QAPLUS .................... .. .... .. .... .. .......... .. .......... $14.95 Ea. 

BRAND NEW INTEL 
BOXED COPROCESSORS 

NG80387SX-16-25 .. ... ....... .. ..................... $49.95 Ea. 
Used in 386SX systems, speed 16 MHz thru 25MHz 
C80287XL ...... ................ ... ..... .. ................ $24.95 Ea. 
Used In 286 systems. speed 8 MHz thru 12 MHz 

WALL PLUG WALL ADAPTERS 
Input: 117 Voc SD/60 Hz. Outputs Available. 

~ ~y 
Quantity 
Pricing 

9Vdc 300 Ma .. ............. .... $2.00 
8 Vac 1.5 Amp ................. $3.95 
9 Vdc 45D Ma .. .. .... ........... $3.95 
9Vac 500 Ma ................... $2.95 
10 Voc .B Amp ................. $2.5[) 
12Vdc 100Mo .. .. ...... .. .. ... $1.25 
12 Vdc 200 Mo ................. $1.50 
12 Vdc 600 Mo ................. $3.95 
12 Vdc BOO Mo ................. $5.95 
12 Voc BJO Mo ................. $4.95 
14 Vdc 700 Ma ................. $5.95 
16Vdc 1.25Amp ............. $6.95 

Available 
Pulled from working equipment. The industry 1---------------..... 
standard Adoptee 1542B SCSI-21SA BUS 
card includes 2 Device 50 Pin SCSI cable & 
documentation. (No Software.) 3D-Day 
Guarantee. 720K/l .44 Meg Floppy support. 

ADPTEK 1542B ................. .. .. .. ................ $69.95 Ea. 

NEW MITSUMI 
1.2 MEG 5-1/4" FLOPPY DRIVE 

5-1 /4" half height Mitsumi 
Model #D509V2 Whne face plate only. 

Mltsumi 1.2M FDrlve .. .... .. PRICE REDUCED $28.95 Ea. 

NEW IBM ENHANCED 101 KEYBOARDS 
IBM Enhanced 101 Keyboards with PS/2 Style 
Cable (6 pin Mini-Din). Great IBM Click. IBM P/N 
59G7980. Limited quantity available. 

Model #59G79BO ...... .......................... .. . $49.95 Ea. 

NEW VICTOR/HONEYWELL ENHANCED 
101 KEYBOARD 

4ft. coil cord with PS/2 
type 6 PIN MINI DIN 
connector. AT and XT DIP 
switch selectable 

Model #101WN ...... ............ .. ......... .. .... .. $24.95 Ea. 

NEW 80486SX-25 
BABY MOTHERBOARDS 

Supports up to 32MB of RAM on-board. 
256KX9!1 Megx9/4Megx9/(80NS) 30 Pin type SIMM 
Five 16 Bit Slots and One B Bit Slot. AMI BIOS/Supports 
loadable hard drive parameters 720K/1 .2Meg/1.44Meg/ 
2.BBMeg (with proper controller) 8K Internal cache only. 
486SX-25 Baby Motherboard 

(0-K RAM) .. ....................... PRICE REDUCED $B9.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI 
Scan Width: 4.21n. Scan Length: 11 ln. 
Interface: 16 Bn high speed (ISA) card, 64K SRAM 
System Requirements: 2B6/386/486 PC Compatible 

(16MHz) 

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

(Min.) 
Mouse or Other pointing 

device 
Software Included: Picture Publisher LE 3.1 

(Imaging Software) 
Perceive Personal2. 1 
(OCR Software) 

Niscan/GS Plus .. .. .. .. .... .. ............................ $79.95 Ea. 

NEW 160 MEG 2.5" AT 
HARD DISK DRIVE 

Great for Laptop replacement. Logical format 
966 Cyl. 10 Heads, 34 Sect. Check your BIOS. 
17ms/+5VDC 1 Amp Max. 90-Doy Guarantee. 
2 1/2" x 3/4" Height (44 Pin Connector). 

Quantum GRS160 HD .. .... ........ .... .. ...... .. .. $109.95 Eo. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from working equipment 1.44 Meg 3.5 • In 
5-1/4" mounting bracket. 3D-day guarantee. 5-1/4" 
Half Height. off-white color face plate. Interface: 

& 4 pin power. 
MP-F17W-70D .. .................... ... .. ... .. .... $19.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI 
Quantum P/N ProDrive 80S. 3D-day guarantee. 3-
1/2", 1/3 Height (1-5/8"). Interface: SCSI/2. 50 pin. 
Quantum 80S SCSI.. .. .... .... .. .. ...... ............... $49.95 Ea. 

NEW SQUARE EQUIPMENT FANS 
115 Voc 3.1" or 4.7" ......... $7.95 Ea. 

12 Vdc 3.1" or 4.7" ......... $6.00 Eo. 
12 Vdc 2-3/B" ................. $4.95 Eo. 
12 Vdc 2-5/8" .. .. ............. $6.00 Ea. " ~ 

NEW PANASONIC 360K 
5-1/4" FLOPPY DRIVE 

5-1/4" half height Panosonlc M# JU-455 
Block face plates only. 
P/N: JU-455 .......... .. .. .. ...... .. .. .. .. ...... ........... $9.95 Eo. 

NEW 112W BABY SWITCHING 
POWER SUPPLY 

Input: 120-220V, 50Hz/60Hz. UL & CSA 
Output: +12Vdc@ 4Amp .. -12Vdc@ 0.3 Amp. 

+ 5Vdc@ 12.5 Amp. , -5Vdc@ 0.3 Amp. 
Model #PS26B2L Nlchlmen ............. .. .. $14.95 Ea. 

NEW 200W BABY SWITCHING 
POWER SUPPLY 

Input: 120V-220V. 50Hz/60Hz. UL & CSA 
Output: + 12 Vdc@ 8 Amp, +5 Vdc@ 22 Amp 

-5 Vdc @ 0.5 Amp, -12 Vdc@ 0.5 Amp 
Model #SA201 -3440 Astec ................... $24.95 Ea. 

NEW AA HIGH CAPACITY NI-CAD BATTERY 
1.2Vdc 800Ma/Hr. Charge Rote 15 Hours @ SOMa. 
Manufacturer Kenwood/Batteries have nlppled end. 
Kenwood NB-88 (KR-AAl ... .... .... ............. .. ............ $1 .75 Ea. 
Kenwood NB-88 (KR-AA) 4 or more ..................... $ 1.50 Ea. 

NEW 16 BIT VGA VIDEO CARD 
Designed for PC-XT/PC-AT/Compatibles. 256K 
RAM/Chips & Tech B2C451 . Full backward 
compatibility with EGA. CGA, MDA. and Hercules 
display modes. Model I VGA 300 ........ .. . $19.95 Ea. 

USED 150 MEG SCSI 
TAPE BACK-UP DRIVE 

Pulled from working equipment 15D Meg SCSI 
Wangtek P/N 5150 ES. 3D-day guarantee. 5-1/4" 
Half Height. Off-white color face plate. 
Interface: SCSI/l . 50 pin. 

WANGTEK 515DES .................................. $74.95 Ea. 

REFURBISHED GRIDPAD 
PENTOP COMPUTERS 

Model #1910. 30 Day Warranty. V20 CPU@ 
10MHz. 640K Memory, Pen. 20 Meg Hard Drive, 
Serial Port (DB9P), MS DOS 3.3 Built-in to 256 ROM 
with Adapter & Battery Pock. No manuals 
supplied or available 

GrldPod 1910/20 Meg ............ .... .. .. .. .. .. . $99.95 Eo. 

NI-CAD BATTERY 
Varta Cordless phone Ni-Cad battery 
3.6V 2BOMa/H Charge Rate: 14 Hours@ 28Ma 

Model #3N280R .... .................................. $2.75 Eo. 

PADDED LAPTOP NYLON CARRYING CASE 
Features two zippered sections. First for laptop 
and second for charger and/or accessories. 
Includes detachable shoulder strap. Holds most 
laptop computers. Exterior (Fully packed) 
12"H X 12.5"W X 5"D. 

Laptop Case .................... . PRICE REDUCED$ 19.95 Ea. 

NEW EXTERNAL 3-1 /2" 720K 
FLOPPY DISK DRIVE 

Mode by Tandy for 
Tandy 1000EX Computer. 
Unit enclosed with cable 
for hook-up. Drive 
Inside is a Teac Corp. 
Model #FD-35 FN-1D-U. 
Color: White 

Tandy Model #25-1061 ............ ........ ..... $24.95 Ea. 

WIRE TIES 
4" Black Plastic, Packs of 100 .... .. .. ...... ......... $1 .00 

NEW TRACKMAN 
PORTABLE LAPTOP 

TRACK BALL 

Made by Logitech for systems with 
6 pin Mini DIN (P/S 2) connector. 
Model #T-SC3-6MD with Ver. 6.00 
mouse driver software. 

OEM T-SC3-6MD .. .. ...... ................ ......... $24.95 Ea. 

' We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke. 

BLACK FEATHER ELECTRONICS 
3 1/ 2 Digit LCD Panel Meter 

Features: 200mV full scale input 9VDC opera­
tion. Decimal point sele!loble. 13mm digit 
height, auto polarity indication, zero reading 
lor 0 volt input. Measures 2.67" x 1.73' x 
0.28' above panel thickness, 0.57" overall 
thickness. LCD size: 1.83' x 0.8": Has many 
useful opplicoHons and ~ easy to install. 
CAT#PM-1 $17.00 each 

Stepper Motor Controller Kit 

Th~ kn allows you to adjust the speed and direclion 
of o stepper motor. You con move the molar in one 
step incremenn or rotate it ot o constant speed. 
Visual indicotors show the sequence of motion. 
Includes stepper motor, pc board, parts and instnK­
Iions. (12vdc power source not included.) 

CAT#SMK-1 $25.00 each 

Camcorder Video Tape 

- . 1-Ut.l 

Hl-8 120 MINUTE TAPE (used) 
They were recorded on once and played only a 
lew times. Mode by o mojor brond nome monu­
lacturer. Professional series metal tapes. 
Includes plastic jewel box. 
CAT# CCT-1 $ 3.00 each 

1 0 or more - 2.80 each 

1• 8 00 • 52 6 • 3 717 I. Callomia residents must indvde sales tax. ~Black Feather 
645Temple7B .&long Beach .&CaUornio 90814 2. Clte<ksaadmo•eyorderauepted. ~~~~~~ 
.& (3101434-5641 .& fAX (310) 434-9142.& 3. Quaatles &mhed- prices s1bje<t to dtange. ? ..... ~ ..... ~ :0:..~ 

Write In 70 on Reader Service Card. 

DON 'T MISS THIS ONE! 
THE GREATER BALTIMORE 

HAMBOREE AND [DmPlJTERfE!iT 
HOST TO THE 

ARRL MARYLAND STATE CONVENTION 

THE LARGEST AMATEUR RADIO, COMPUTER, AND 
ELECTRONIC SHOW IN THE MID-ATLANTIC AREA! 
ARRL Forum & Programs • Banquet • FCC Exams • 3 Buildings 

10 Acres of Indoor and Outdoor Sales • 1,100 Indoor Spaces 
Indoor Fleamarket • Outdoor Tailgate • Acres of Parking 

All spaces by advance sale/ • Discount weekend passes in advance only! 
Write: G.B.H.& C.; P.O. Box 95; Timonium, MD 21094-0095 

For 24 hour voice or FAX-Bak information, Call: 
In MD dial: 410-HAM-FEST • Outside of MD dial: 800-HAM-FEST 
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j#SO TEST EQUIPMENT cont. 

HEWLETI PACKARD X·Y Recorder. Mod­
el 7044A, with accessories, excellent 
condition, $135. HOUSTON INSTRU· 
MENTS Omniscribe 2 pen recorder, Mod. 
B5217-5, $135. Call for FAX list of surplus 
test equipment. Psitech Plus, 707-745· 
4804, fax 707-747-5277. 

HP 1200A OSCILLOSCOPES; solid state, 
dual trace, differential/balanced input 
jacks, 100uV/div sensitivity, 500KHz. 
Sharp trace. $95-$195. 619-439-1345. 

If! ~OMMUNICATIONS 
.. ELECTRONICS INC. 
Emergency Operations Center 

New Weather Products Available 
Now readers of Nuts & Volts magazine may 
purchase weather forecasting and communlca· 
tions equipment directly from the Weather Bu· 
reau, a division of CEI. Order today and save. 

(Wer.tHetr .~ati~ns ] 
Now you can be your own weather reporter with the 

Davis Weather Monitor II. Our top-of-the·line weather 
station combines the most advanced weather monitor­
ing technologies available into one incredible pack­
age. Glance at the display, and see wind direction and 
wind speed on the compass rose. Check the baromet­
ric trend arrow to see if the pressure is rising or falling. 
Push a button, and read indoor and outdoor tempera· 
ture, wind chill, humidity and barometric pressure. 
Our package deal includes the new ultra high resolu­
tion 1/100 inch rain collector part #7852-K, and the 
external temperature/humidity sensor, part #7859· 
K The package deal is order #DAVl·K for $479.95 
plus $15.00 shipping. If you have a personal com­
puter, when you order the optional Weatherlink 
computer software for $139.95, you'll have a powerful 
computerized weather station at an incredible price. 
For the IBM PC or equivalent order part #7862-K. 
Apple Mac Plus or higher including Power Book, order 
part number 7866-K 
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--2SJ•I-J<Mk, 
,_,. --1/•1-J..W., A.c,.-r.-,-,------J'M· ~~.!=~ ................................................ $334.95 
Davil Wealher Wlwd 111742S.K ................................................ Sl S4.9S 
Davillaooto Display Ulllt 711s-K ................................................ S84.9S 
Davis ltllD Collector II 0.01"7.,H( ............................................. SS9.9S 
Davis ltllD Colloctor II O.l mm 715211·K ...................................... SS9.9S 
1!xtenul TempenCW./I!WIIldlty SeDSOr 7159-K ............................. S99.9S 
Davis Aaemomeler Mist llouat 7190-K ........ ................................. $1 S.9S 
1Vealher11Ak Softwtre Cor IBM PCVenlon 3.0 7162·K .................. $139-95 
1Vetlherllak Softwtre Cor Appl&Vmlon lO 7166-K ..................... SI39.9S 
4-Coaductor 40' (12.2 m) extemlon coble 7176-K .......................... SI7.9S 
6Coaductor 40' (ll.lm) extoDSion coble 7171-K .......................... $21.9S 
SCoaducror 2S' (7.6 m) ~· bo> coble 7110·K ...................... SIMS 
SCoaducror SO" (IS.2 m) ~· bo• coble 7111-K ..................... $24.9S 
SGoadudor 100' (lO.S m) Junction bo• coble 7111-K .................•. $44.9S 
Modem Adaplor 2S.p1A for oommunications port 7170-K ................. S9.9S 
Car/lloaVIV Uabtor Cord 717s-K .................................................. S9.9S 
2400 baud ...fem lOr 1Veatherllok IIEXT-K .................................. S39.9S 
Talklng .... adler sta!lon · Call313-99+9000 for demo ITPR02·K $3,999.95 

. 'I'~ ~.dbb, ~. O..ll<he.l!allaaa. EJpdoh 786)-K 124.9S 
Banndtr,lndocr BJIIO'"d<r A n.m.o.. ...... OoctiCaleodor 1._-K 199.9S 
lndoorOoldoorn..mo-/Barcneler I Byponader by OSIIA21)·K .. 179.9S 
n..n......... with ...._.., calender A dodt display by OSI TCI8fi.K .. 119.9S 

l::'::~e::~.:a'"'tl" ... ~ ~:t;nc: Jlla:::x~·::::::m:rs 

( Bearcat Scanners ) 
Bearcat 9000XLT-K base/mobile .......... $399.95 
Bearcat 8500XLT-K1 CLOSEOUT ••••••• $319.95 
Bearcat 3000XLT-K handheld ............... $379.95 
Bearcat 890XLT-K base/mobile ............ $228.95 
Bearcat 86oXLT·K base .......................... $168.95 
Bearcat 76oXLT-K base/mobile ............ $198.95 
Bearcat 700A-K info mobile .................. $148.95 
Bearcat 56oXIA-K base/mobile .............. $83.95 
Bearcat 220XLT·K1 handheld/SPECIAL $208.95 
Bearcat 178XLT-K base;wx alert ........ $133.95 
Bearcat 148XLT-K base;wx alert... ........ $88.95 
Bearcat SOXLT-K handheld ................... $168.95 
Bearcat 60XLT·K handheld ..................... $88.95 
Bearcat BCI7-K info mobile ................. $168.95 
Bearcat BCT2-K info mobile .......•......... $138.95 
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WANTED: MILLIMETER microwave. I 
need Traveling Wave Tube Amplifiers, 
Mixers, and small antennas for 25GHz to 
40GHz. WR-42 and WR-28 flanges pre­
ferred. Also Hughes TWT units 1077, 
1177 & 1277 series (any band). Ted Hart­
son, 10012 North 77th Street, Scottsdale, 
AZ 85258. 602-483-0842, FAX: 602-596-
0180. 

BOONTON-BOONTON Boonton. We 
have the worlds largest stock of Boonton 
parts, instruments etc. etc. Call 1-800· 
435-1516 or Fax 908-280-0111, Bill or 
Susan. 

Bearcat® 890XLT-K Radio Scanner 
Mfg. suggested Hst price $399.95/CE price $228.95 
zoo Channels • 10 banks • Weather Alert Feature 
Turbo Scan • VFO Control • Priority cb.anne.ls 
Auto Store • Auto ReconUng • Reception counter 
Frequency step resolution 5, U.S &: 25 KHz. 
Size: 10.1/2" Wide x 7-1/2" Deep x H/8" mgh 
F~ CotJetwse: 
29.000 - 54.000 MHz. (NFM), 108.000 - 136.995 MHz. (AM) 
137.000- 173.995 MHz. (NFM), 216.000- 224.995 MHz. (NFM), 
225.000 - 399.995 MHz. (AM) 400.000 - 512.000 MHz. (NFM), 
806.000- 823.9875 MHz (NFM), 84<).0125- 868.9875 MHz (NFM) 
894.0125 - 956.000 MHz. (NFM). 

The new Bearcat 890XLT gives you pure scanning satlsfac· 
Uon wtth amazing features Ute Turbo Scan ID scan and search 
up w· I 00 channels per seoond. This base and moble scanner 
Is Ideal for weather walchers beuuse It has a bullt4n lone 
acdvaled WNiller Alert FMiflrf!. Other features include 
Auto Store - Automatically stores aU active frequencies 
within the speclfted bank(s). Auto R-IIIU.J-Thls feature 
lets you record channel activity from the scanner oniD 1 tape 
recorder. You can even get an opdonal cress Tmu Bt~t~rtl 
(Continuous Tone Control Squelch system) wblch allows the 
squelch ID be broken during scanning only when 1 correct 
CI'CSS lone Is received. For mulmWII scanning enjoyment, 
order the following optional l(USS()ries: PSOOl Clgarelle 
Ugbler power cord for lemporuy operation from your vehicle's 
dgarelle llgbier $14.95; PS002 DC power cord · enables 
permanent operation from your vehicle's fuse box $14.95; 
MBOOl Mob de mounUng bracket $I 4.95; Bm02 cress Tone 
Board $54.95; EX71l External speaterwtth mounting bracket 
&: 10 feet oC cable wtth plug attached $19.95. The BC890XLT 
comes wtth AC adapter, telescopic antenna, owner's manual 
and one year limited warranty from Unklen. 

&cobr;;~• .. ..._ 
lSIJD 1IX ClASSIC 
CBIWIIO 

National Weather Service (NWS) receiver with 
automatic emergency broadcast activation has been 
added to the legendary Cobra 29 CB radio. The 
integrated NWS receiver in the Cobra 29L TDWX will 
automaticaOy activate to receive emergency an· 
nouncements about severe weather and travel condi­
tions. A special tone-alert signal broadcast by the NWS 
activates the weather receiver and overrides any CB 
radio reception for monitoring the warning message. 
Cobra 29LTDWX·K CB/Weather Alert ... $129.95 
Cobra 25LTDWX-K CB/Weather Alert ... $109.95 
Cobra HH40-K CB 40 ch. Handheld ......... $99.95 
Ranger RCI2970.K 100 watt 10 meter .. $369.95 
Ranger RCI2950.K 25 watt 10 meter .... $244.95 
Uniden GMR10().K GMRS Handheld ...... $159.95 
Uniden WASIDNGTON-K SSB CB Base ... $189.95 
Uniden GRANTXL-K SSB CB Mobile ....... $139.95 
Uniden PR0538W-K CB & Weather ......... $59.95 

POWER SUPPLY Blow-out! Call Bill or 
Susan with your requirements today. 
Tech-Systems, 1-800-435-1516 or FAX to 
908-280-0111. 

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 Com­
puter Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell , and trade. 
COMPUTER KEYWAYS, 513-847-2300 or 
FAX: 513-847-2350. 

How your weather stadon a.n talk to callers. Call 313- 9000 for a 
demoastralion. 1bt Talklng Weather Station (T'I'S) from IMovative Tecb 
Worb,lets anyone phone your Davis Weathu Mooltor U and IM•rtbe weather. 

::;~:; :!.:;..~y:th ... "fo :& ~ t~ ~.:: ~=:::ro 
or bier wilh I liB of lAM. Add phone llDes aad your OWll penoaalmessages 
or promotiollalllivenisin&- Callers are auwmatially peeled wilh yow voicl 
gjvlng them the weather and your messap. s.-al times a mlnure, lhe T1VS 
softWare will poU the 1Vearhtrlink and will updale the voice library 61es 10 
make your spot.n report A single line card, order • n"1-K Is only $489.95. A 
two line card Is order #rrl-K for $939.95. A oomplet< IUnlkey sysf<lll for 
ooiiU!Iefdal use Is available, order #ITPROH[ stutlna at S3,999.9S. 

( vae T~;~.osQdiV:e.e: I 
RELM® WHS150-K TransceiVer 
Mfg. suggested list price $481.67fCI! price $339.9S 
Sft'aoe wa&btr spattm ~ oa lbt ULM 1PIISI.SO ttiiiMcdnr for cll:rtct hfi'O..ny 

.,...alcadoiii'OIIb- polcz or 1ft.._ .... cMI.r-"""' or Ia. ndo 

..,... ... n.. ftS1SO ........ popolar,........_lo h--, 16 dlooodllaadbrl<l 
-errbarbal ballr.JoC'ItsS, Wl*hlUfbe--edforiiiJ39111aoiardli.I.IOJioa. 
,_-141.000 .. 174.000 - 11111 .. ...n 14tl10~141.000- olJFdy 
- perfonuaao. ,. fd - ... tma' ....... dblo keypocl alto til ... fer tmiP 
laa:MIC/DeCocltaod.~.ui.Y~oalyl5.So1,tlfealllmdealer~ 

=:u.~.:U~!~~,:;,~..:-.~.!0.:.= 
S..Vl .....u J"'W'a" te.a.., U..W G'J'IUII6pky, cs.e.o.t tt.cr-'11011.-ch ~ 1Pbea. yo. 
........ 'OHS1SO"-""Y"'""'-,....UF'acoooplocep~d<allodaoilcoo 
.. caaa, t.acry, belt dlp aDd D6Cropendat iDitnK'doDI. Odler ICICeUOI'Ia we rra4aWe. J. 
lealher-..,. .... mnl ... loop ... •LCWIII k 14~9S; ,..o4 dlao1e """"' 
c:hqr:r, I*' 'ICWIU t& t69.95; tpeaker/IU::ropbooe, J*',..,... k IS4.9S; extra aJ.ad 
batt~pad:,plrt 'II"'07111".9S. Tbendlotec::baldaa~JOIIrndioiJIIt:amut 
order~ .IDAnlcUOOI p_, IIPilSO for $11.00 to ICifnlt dis radio. PCC lc::tOfot 

~fcru ......... ,.-.. 

=~'rdll~ ·~lilff ·) 
CftocllaSaleiiii7D<>Kporeablo---512.._.,.w:....,....l89.9S 
GNDIIIra Tac:bl.ao,40().Kd.tp.llpan.ble ~readwer- 40a-.oryJ!ft*d' 119995 
CnDI!il.dllloJ230-&:portabletbomrrtef't!Cd\rer S1~.95 

..... 11800-K:JICIIUI*20_,tborlwweftllldftr-----""" 
-.... J.n:.)lld pcwtaWe lbartwwe l'eCII!tftr W/U:. .up.er- 9 ,.,_, JlftidiSJ4&.9S 
....... A,....;portM~e4S.-y~reodftr' I159.9S 
~ATSIIICS-I. poNble ~ l"eCdYerwUhQMdlc rcoxdt:r --1>119.95 

Ualcloo EXP920C>I 900 11!1 1lloo amlku pbooe ----------------· S:II.,.9S 
UaiclatBXP9100.I900Aib. 1 Uat:CDtd.leupboac ------· S269.9S ColnC1'91U:90011111 tpacl __ pbooe _____ ll4t.9S 

..... Pl~Il¥al-""""-c'"llot ... tr-A~-Im.~ 

..... PIOOUII""""J--...W..doobloo.......uaawiOl6- . 179.~ 
PANSP1611'·160lllllt/-calloriD, -cal llodcer,..-(llliolll49.~ 
!!MIID:IOOI_lllllt/_callorm,caDftjed,r...r.wro.- •• _.189.~ 
KXIcl GP1U: baodbdcl !lobol ~- (G'S) ---------- 1599.9S 
-1-ndJowtlhNodoaalYealher""'cz""""alac ---139.9S 
IIUil WJJSO-IVHP bmdbdd S,..t, 16 dlulat:ltr'&DICI!tlotr ------1539.95 
IIIMIH2S6NHVHP2SW111t,16cblaael~~---1289.9S 
..... la29SO-l2S na JO ..eter t.. ndlo ~- U39.9S 
...... IQ2976& JOO,.a lOa«crbMa ..UO~er--------- S369.9S 
t.1ddeo l..ID9100A"-I: IDpa- ftkbl,od l.ueq'ladar Odt:aor -----------M 1139.95 
ll!u: .... - CD._ lew IIIII PC by-- ·----------1299.9S 
HCI'Cl[ H.unCtll CD .... fot!Bit PC by Bo-er .. bllaiJioa ------------ll9.9S 
.IIIIK-IVHP_(Vfi1_q_IUl9.....-----·129.9S 
AH'I'IMINCI: ...,e~...a~ ICaaDa' 1111aua w/INC CllallaSor Sl9.95 
.I!IIMM7f-l __ ............ ,..-.,uplai.-------- 119.9S 
~JIIIIld ._. tc:111 ..... wllb PL159 CXICIDfdar ---------- U9.9S .II!I1QitC.Ipu.-.......,......,.wtlhliNC.....- •• ____ I29.9S 

AimGIIlr-lpo..- .............. --Jadr --- ---129.~ 

(Buy witH ~lnf;ifA!n~!) 
Irs easy ID order from us. Mai.l orders to: Communicalions 

Electronics Inc., Emergency Operations Center, P.O. Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio or 
telephone product for U.P.S. ground shipping and handling in 
the continental U.S.A unless otherwise Sbled. Add $10.00 
shipping for aU accessories and pubUcations. Add $10.00 
shipping per anlenna. For Canada, Puerto Rico, Hawaii, Alaska, 
P.O. Box, or APO/FPO deUvery, shipping charges are two times 
continental U.S. rales. Michigan residents add slale sales tax. 
No COD's. No returns or exchanges after 31 days. 10% 
sun:harge for nel 10 billing to qualified accounts. AU sales are 
subject to availabiUty, acceptance and verification. Prices, 
Jerms and specifications are subject to change wilhoul notice. 
We welcome your Discover, Visa, American Express or 
MasterCard. Callt-3()(). WX·BiliEAU to order toU·free. Call313-
996-8888 if outside lhe U.S.A. FAX anytime, dial3 I 3-063-8888. 
For technlcal assistance to solve yo.r c:ommaoicatlons 
problem, cai.l tbe Commaoicatlons Electronics tec:bnlcal 
sapportbotllne for $2.00 per minatt at 1·900-SSS·SCAN. 
Sc:amli"DtstdbadcGCmla .SCI lop a tradeurb tl~ 8«uuJicsloc 
We ..... 1/lhS..fna/9S ADIOJOitj(if.lf CorJnlhtO I, C....,._~ tat. 

For credit card orders call 
1-800-WX·BUREAU 
Weather Bureau 
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A. 
For laformatioa call313·996-8888 or PAX 313-'63-8888 

Write In 19 on Re•der Service C•rd. 

SALE/HEWLETT PACKARD 8620C 
Sweep Oscillator, $275, 4 available. 
1725A, 275MHz scope, $465. Psitech 
Plus, 707-745-4804, fax 707-747-5277. 

WANTED: LATE MODEL TEST EQUIP· 
MENT (Tektronix, HP, Fluke). Especially: 
Tek SG 505/2, Tek S-6, Tek 2465A/B. Also, 
test equipment service manuals needed. 
Pepper Systems: 214-353-0257; 214-902-
9511 Fax. 

TEST EQUIPMENT Sale: Biddle 21588 
meggar, $100; HP 3467A logging DVM, 
$450; GR1606A RF bridge, $400; 
GR1568A wave ~nalyzer, $200; GR546B, 
$60; GR1840A audio wattmeter, $200; 
GR1216A, $80; GR1602B, $80; HP 312C, 
$250; HP 3120, $350; Systron Donner 
6153 3 GHz counter, $300; Systron Don­
ner 6152 550 MHz counter, $200; HP 
653A, 10Hz-10MHz oscillator with video 
test outputs, $200; HP 651 B, $250; 
Weather Sling Psycrometer, $50; Tektro­
nix 7904, 7A26, 7A24, 7B80, 7B85, $1,100; 
Shibasoku AS953B MPX TV sound multi· 
plexer, $500; Leader 3100 multi channel 
TV sound generator, $300; Leader LSW· 
480 Swemar Generator with the following 
plug-ins: 480-U77 TV Chroma, 480-U71 
SIF sweeper, 480-U80 TV-VIF, $950. Send 
for test equipment sales list. A-Comm 
Electronics, 7198 S. Quince, St. Engle­
wood, CO 80112, 303·290·8012. 

POWER SUPPLY Sale. Fax specs to Bill 
or Susan, Tech-Systems, 908-280-0111. 

WANTED: HP CRT 5083-4471. Ph: 719· 
630-1030, 7am-5pm Tue-Fri. 

WAVETEK 271 12MHz programmable 
pulse/function generator, GPIB. Hewlett­
Packard 8616A 1.8·4.5GHz AM/FM/CW 
leveled generator $275. 625A Oscillators. 
Pulse Generators $150. 619-439-1345. 

THIS LOW circuit loading SCOPE 
PROBE produces a 60dB SPECTRUM 
ANALYZER display on your inexpensive 
scope. Excellent EMI/compliance tool. 
Request Technical Tips for line conduc­
tion, field strength, and current probe. 
255 Spectrum Probe 30KHz to 2.5MHz 
$279. 107 Probe 1 to 100 MHz $249 ($279 
extra shielding). Accessory Current 
Adapters: IA5 $19, IA7 $29. SMITH DE· 
SIGN, 215-661-9107, 207 E. Prospect Ave., 
N. Wales, PA 19454. 

TEKTRONIX 7904 Ocilloscope 500MHz 
mainframe with 7B80 (400MHz), 7A26 
(200MHz), and 7010 $800. List of others 
sent on request. 405-247-3480. 

TEKTRONIX MODEL 468 Digital 200MHz 
storage scope. Mint condition with pro­
bes and manuals. $1,250 plus freight. 
501-676-4115. 

TEKTRONIX 175 High current Adapter for 
the 575 Curve Tracer, $350. Tektronix 130 
LC Meter, $100. Heathkit IP-27 Regulated 
LV Power Supply, $50. Phone/Fax 702· 
795-7151 . Star-Tronics, Box 98102, Las 
Vegas, NV 89193. 

WANTED: HP 5356A, B, or C freq. conver­
ter, HP 5081-3032 V-amplifier chip used in 
Hp 1740A scope, Tek 154-0750-00 CRT 
used in 466 scope. John 912·922-8244. 

IFR1000 SERVICE monitor $2,800 also 
UPS systems new & used 250VA to 2.5 
mega watts. 504-769-5754. 

ELECTRONIC LOAD, ACME PS2L-1000 
$675/0FFER. DEXIS, 612·944-7670. 

SPECTRUM ANALYZERS, HP 141T sys­
tems. Mainframes, plug-ins, tracking gen­
erators, preselectors, and hook-up ca­
bles. 909-279-7347. 



TEST EQUIPMENT SALE: HP 332A dis­
tortion analyzer, $250; H P 203A variable 
phase function generator, $250; HP 141T, 
$500; H P 85538, $450; H P 8553L, $350; 
HP 85528, $500; Sierra Misco 4001 7 day 
solar radiation recorder, unused, $250; 
Pyranograph; Wildco 196-F60 lake bot­
tom soil sampler, $60; Weston 703-67 
foot candle meter, $60; Data Precision 
Analogic 6000 wave form analyzer, $800; 
Singer NF105 noise receiver 
with N105TA, $150; Singer Gertsch DS8-
3C-4B, Decade Syncro Bridge, $200; 
Cushman CE-24A freq selective voltmet­
er, $350; A-Comm Electronics, 303-290-
8012. 

WOW & FLUTIER test set for recorders. 
Also test % distortion. Ferrograph, mod­
el RTS2 with manual, $250. Tube tester 
Hickok model 123R Cardomatic Mylar 
cards for domestic & commerical tubes, 
mint condition $250. Digital Waveform 
recorder will make any scope a storage 
scope will drive plotter with TIL output 2 
only with a combiner $200 for both. All 
items plus UPS or parcel post. Vince 
Sexton, 445 Dalton St., Winnipeg, Manito­
ba, Canada R2X-2C5, 204-589-1162, 6pm 
to 11pm CST. 

·FREE CATALOG of test equipment "52 
pages. " Call 908-280-0007 or Fax 908-280-
0111 . 

SERVICE MONITORS wanted. IFR, Mot­
orola or Marconi. 716-661-9964 or 716-763-
9104 after 6. FAX: 716-763-0371. 

TEKTRONIX 492 portable solid-state 
spectrum analyzer. 50KHz-21 GHz to 
220GHZ with external mixers (not sup­
plied). Built-in digital display storage (Op­
tion 2). Built-in RF preselection (Option 1). 
Built-in frequency stabilization and 
100Hz accuracy. Sensitivity: -95dBm to 
-115dBm (Option 3) depending on option 
and frequency, at 1KHz resolution. CRT 
read-out of display parameters. Dynamic 
range (on screen) 80dB. 8x10 em CRT. 
Resolution bandwidth 1 MHz-1 KHz 
(100Hz Option 3). Power 210 watts, 115V/ 
60Hz, 44 lbs., 6.9" X 12.9" X 19.7". $8,650 
Option 1, 2, 3.$8,350 Option 1, 2. Davilyn, 
1-800-235-6222. 

TEKTRONIX EQUIPMENT: 106 Square 
wave generator, $100;1105 accessory 
supply, $125, 1106 24 volt rechargeable 
battery supply, $80; 1474 NTSC color 
sync gen, $400; A6902 isolator, $250; 
4662 XY plotter, $150, 575 curve tracer, 
$250, 603 XY storage monitor, $250; 
7403N 60 MHz 3 slot frame, $200; 7603 
100 MHz 3 slot frame, $250; R7603 rack 
mount 3 slot frame, $250; Tek 7704A, 
$300; 7904, $500; 7633, $300; 7A12, $100; 
7A18,$100;7A22, $300;7A26,$200;7B50, 
$150; 7B53A, $150; 7B70, $200; 7B80, 
$200; 7B85, $250; 7B87, $250; 7D13, $150; 
C5A camera and back, $100, DC502 550 
MHz counter, $200; SC501 5 MHz scope, 
$150; DM502, $150; S-30 Delta std, $50; 
TM504, $125; TM506, $150; TM515, $150; 
P6015 40KV high voltage probe, $200 
John Ayres, A-Comm Electronics, 303-
290-8012. 

LOGIC ANALYZERS: HP 1630D logic 
analyzer (100MHz timing, 25MHz state), 
$995; Pods for HP 1600A, $39 each; TEK 
7D01/DF1 logic analyzer plug-in, up to 
100M Hz, with pods, $225; TEK 7D021ogic 
analyzer plug-in, with PM 101, $225; TEK 
DAS 9129 color systems, up to 660MHz­
lower prices. Everything sold with pods, 
warranty. Pepper Systems, 214-353-0257. 

PLOTIERS: HP 7045A, $300; HP 70458, 
$350; HP 7225A, $150; HP 7245A, $200; 
HP 7440A 8 pen plotter with supply, $250, 
HP 9872A 4 pen plotter, $200; HP 9872S 4 
pen plotter with paper drive, $250; HP 
9872T, $200; HP7470A, $200; Noise 
comm 6101, Noisegen, $150; A-Comm 
Electronics, 303-290-8012. 

TEKTRONIX INSTRUMENTS; 321A, 453, 
464 Storage $475. 485, 545B, 575, 1480C, 
7603, 7613, R7603, R7633, 7704A, $175. 
7904, 7A15AN11, 7A16P, 7A24, 7A26, 
7A29/04, 7B53A, $95. 7B92A, 7D01/DL2, 
7D12/M2, 7D20, 7S11/S6. Warranty. 619-
439-1345. 

POOR MAN'S Spectrum Analyzer/Moni­
tor Receiver Kit. 2 to 1,700 MHz. Basic kit 
only $78. Now available with switched 
resolution filters, tracking generator and 
direct digital frequency readout. Works 
with ANY scope or IBM compatible com­
puter. Send stamped envelope for de­
tails. Science Workshop, Box 310B, Beth­
page, NY 11714. 

HEWLETI PACKARD 3455A 6 1/2 digits, 
$485, 2 available in working condition. 
34068 Sampling Voltmeter $235. 50058 
Signature Mulitmeter, $275. 53008/5308A 
Counter Timer, $165. Psitech Plus, 707-
745-4804, fax 707-747-5277. 

DIGITAL VOLTMETERS: Fluke 8010A, 
$150; Fluke 8010M, $125; Fluke 8025A, 
$100; Keithley 169, $100; HP 3455A, $500; 
HP 3465A, $150, HP 34698, $100; HP 
3490A, $300; Fluke 8300, $200; Fluke 
8400, $200; Analog meters, HP 400E, 
$150; HP 3400A, $250; HP 427A, $100; HP 
403B, $100; HP 415E SWR meter, $150; 
HP 432A power meter and mount, cable, 
$300; Fluke 853A, $100; HP 7562A log 
converter $150; HP 4288, $250; A-Comm 
Electronics, 303-290-8012. 

TEKTRONIX 7704A, scope, with 7D20 
programmable digitizer. $1,765. DEXIS, 
612-944-7670. 

1 !'/? (? f' /? 1-800-870-1955/(919)870-1955 or 24-hr Fax:(919)870-5720 
C...L."' Jun Gljuipmenf Corpora/ion One Year Warranty. 15 Day Money Back Guarantee. 

School purchase order accepted, net 30 days. Bids accepted. . 
:1)/:.S:JAJ{! ofoJeJiar GfeclronicJ Corp. Si11ce I 979 3% discount for prepaid order, certified check or money order. 

3121-A Glen Royal Rd R 1 · h NC 27612 Qua~tity di~count .. F?B shipping point. ., a eJg ' SeekUIK ret:JOilal distributors/dealers and OEM. 

8GC-8052 $979.00 It helps you learn the most powerful and popular Intel 8051/8052 Embedded 
MicrocontroUer in today's appliance control. Learning guide and experiment examples included. 

you can learn and apply Microprocessor control with our low-cost trainers U-DBGR $1599.00 Universal Debugger/In-circuit Emulator for commonly used Microprocessor.;. such 
you•elf to the advanced 80386, 80486, ~tc .. Our sy.tems will help you learn 6502, Z80, MCS-48. MCS-51, 8088, .. etc .. Trace&. debug program, EPROM programmer, DOS Shell. 

C, and ASSEMBLY languages programming and debugging, and Can be operated with BGC-8088 or IBM PC/ compatible. Speed up your development. 
IM:icrolpr<tces<Sor/M:icroiCOJ>trolllcr b35ed •y<lem hardware design and troubleshooting. APEX-IE 8052 $699.00 In-Circuit Ernt~ation Systems for 8051/8052. It helps you understand rnicropro-

Experiment guide and program examples are cessor based control circuit design. troubleshooting. assembly language programming and debugging. 
included in each trainer. Our trainers are widely be operated on BGC-8088 or IBM PC/ compatible. Speed up your product design. 
adopted by technical colleges. • CIC-100 $549.00 IBM PC/compatible l/0 control applications, learn As­

sembly. C. and BASIC programming languages. 800-pin solderless bread-
BGC-8088 only $699.00 80881'1' Trainer &Tool board for circuit design andtes~ l/0 drivers for controlling relay, step rna-
Features: Assembly language codmg, assembler. disassembler, tor, LED. speaker. sensor, .. etc .. Experiment manual Application control 
single step and multi-breakpoint program debugger. display and modules available. including step motor, matrix key-pad, traffic ligh~ AID. 
rewrite register.;, download/upload progranl5 from/to external D/A. FN, V/F converters. sensors, etc. 
systems. 110 driver.;. 56-key large size keyboard, LCD display, EDS-8809-1 $589.00 !RM PC/cornpatible(add an adapter $99.00) and 
RS-232, UART, pnnter interface, two expansion slots: ±5V, BGC-8088 I/0 control applications include 24 experiments. such 
±!2V SWllching power supply, use(s gwde and experunent as stepper motor control and sin1ulation, digital clock, speaker controL dot matrix LED control, Matrix 
guide: 20 l/0 control appbcations available, such as servo and keyboard, sign lights. 8255 polling handshakes, electric piano. stop watch ... more. 
stepptn8 motor. dot rnatnx dtsplay. D/A, AID, sensor.;,... EllS-8804 S2J9.00 AID and D/A converter applications for BGC-8088 or IBM PC'Jcornpatible. 
¥=<.!..!..~= EP(P)ROM programmer for BGC-8088 or EllS-8805 $479.00 Servo motor and stepper motor control for BliC-8088 or IBM PC/ compatible. 

JUSt a few mmutes. MOST I/0 APPLICATIONS 

PS-JOJ $159.00 
0-JOVDC, 0-3A; 0.02%+2rnV line 

-·~-•-,..__,.. regulation; 0.02%+ 3rnV load regulation; 

. L""! U ,f ~~~:~ ~~;~:o~~~:,.S~~c=: 
, :'·" _\;·-;: ~, ~~~:~v~~t;:~9~ci.! ~u~~ts 

PS-J05 $119.95, 0-30VDC, 0-5A. 
PS-J05D SJ99.95. dual outputs, over load protection, CC &. CV. 
8110$189.95 
0-60VDC, 0-3A. . -;;:-.;;;;;.. ":: ... 

8112$399.95 ' - - -0-60VDC, 0-5A. .:,; o ·· ... ~ 
... ;r--........ .. • .....t~~ ~ .. 

8108(8109) $549.95($699.95) ~' "'~- ;;:. ·• . 
dual outpu~ 0-60VDC, 0-3A(5A), '"' · J'-~ • ::. '· I 
independent tracking operation. Low ripple. 
8101(8103) $399.95($489.95) dual 0-30VDC/0-3A(5A), fixed 
5VDC/3A. indepedent tracking operation, constant voltage and 
constant c1urent. Slave/Master, Serial/ParaUel connection. 
PS-1610S(8107) Sl89.00(SJ99.95) 0-16VDC, 0-IOA. 
PS-2243(2145) SIJ9.00(SI59.00) 0-12/0-24VDC,3A(5A). 
8100(8201) $179.95($239.95) 0-30VDC(digital meter), 0-3A(5A). 
8202(820J) $499.95(5549.95) 3 outputs. digital display, 
dual 0-30VDCI0-3A(5A), a fixed 5VDC/3A, indepedent tracking 
operation. constant voltage and current. 

AM/FM SW EMAR SCOPE 

ccuracy. 
<±(5xi0-E5±1 COlmt) 

_:~.,..._,. 
;::':'""""""~ ~~,,~ 

esoh1tion: lOOHz (100-34.99MHz): I KHz (35MHz-ll OMHz). 
Output Rang.: -19dBu, -99dBu, I dB step 
lmp.dene<. 50 Ohm VSWR 1.2. 

TV COLOR PATTERN GEN. 
CPG-IJ66A $159.95 
VHFNTSC; 
req.: 45.15. 175.25. 187.25 MHz~ ·--. 

Output: IOrnV. 
lmpedence: 75 Ohm; 
Vidto Output: BNC, I Vp-p 

SWRIRF POWER METER 
310 $89.95 

' Freq.Range 1.8-150MHz. 

.f 

-~~- ' 

-~~"' j j t 
~ 

' 

' RF Power. 0-4W/20W/200W 
SWR Measure. : 1.0 - ... 4W min. 

*' Accurcy: 5%-1 0%~ S0-239 plugs 
Insertion Loss: 0 .3dB. 

Input/Output imp.: 500. 
J10 $89.95, 130-520MHz. 

JJO $119.95, 1.8-520MHz. [;~· 
SWR-JP $26.95 1.7-150MHz; 

Power: 05-lOW. 0.5W-IOOW. 
SWR-2P $22.95, 1.7-JOMHz:RF Powtr: 0.5-IOW 
PM-JJO SIJ6.00 1.8-500MHz: 0-5W/20W/120W. 

RF SIGNAL GENERATOR GRID DIP METER . tli~·-,:; 
, ; ~ SG-41608 $119.00 DM-4061 $89.95 I 5·250MHz, •li j I :,~~~ ) I .. ' ~ J IOOKHz-150MHz up to 450MHz on 3rd 6 bands,6 plug-m coils, lt . ·.1~ 

harrnorucs, 6 ranges, AM modu-lation 2 transiStor, and I diode -~-

•• •. , ~~:,;:~:n~~~~~MHz. ~:~:~:~~~-:u:~~~~~~::::vc;~::~<;:~~:~; I-15MHL 

l
' 1 ·;;- .r;, -;-; ·;:- Ext 50Hz-2oKHz AM AUTO DISTORTION METER 

Audw Output I KHz. I Vrrns 
SC'-4161Ail $229.95, witlt Freq. CoWJter 1Hz-150MHz. DM-JI04A $799.95 
6 digits, for internal&. external signals. MEASUREMENT: 

Range: 0.01%·30%, 
0.1/0.311/3/10/30% full scale. 

,... __ _....,.,_ ,. AG-2601A $119.00 Frtq. · 400Hz<IO%, 

OutputLtvel smewave 0-8Vrrns, Input: 3rnV-IOOV, 
square IOVp-p ratio measuring 20dB. 

T ~ .""' 
j 
; 

' 

IOHz-IMHz. 5ran8es; 1000Hz<IO%(HPF). 

Outputlmpedtnct 600 Ohm Auto. Switching Ranges: Fundamental Freq. = (fo}±IO'Io: 
I• • •• ~· lM Distortion <0 05% 500Hz-50KHz: Fund. R~eclion: >-80dB at (fo)±5%; >-70dB at (fo)±IO%. 

<0 5% 50KHz-500KHz. Harmonic Accuracy: r0.5dB, 1.8(fo)-20KHz. 
AG-160JAil Sl29.9S, with Freq. Counter IHz-150MHz. 6 digits, for DM-J204 $1,599.00 dual channels. 

mtemal&.extemalsignats. FREQUENCY COUNTER 
FUNCTION GENERATOR FC-5250CS119.95 

FG-2100A $169.95 Freq. Rangt: IOHz-220MHz: 

j 

0.2Hz-2MHz in ?ranges; Sine, .• ~ (HF')JOHz-20MHz, (VHF)IOMHz-
Square. Triangle, Pulse&. Ramp ,..,...,... 200M Hz 
Outp11t: 5rnVp-p-20Vp-p, I% distortion. ' ~~-~ 0'0, Gatt Timt: 0.1 &. I sec. 

~ Ji *~~1 VCF: 0-1 OV control freq. to 1000: I. Max. Input: I OVp-p. 
- • FG-2102AD $129.95 generates signals Input Smsitivity: 35rnV IOHz-200MHz. 

same as FG-21 00; 4-digit counter display. TIL &. CMOS outputs, Input lmped.: (HF) I MOhm. (VHF) 500hm. 
30pprn ±I count accuracy. FC-5160A S 146.00 
FG-20208 $159.00 0.5Hz-500KHz; Sine, Square, Triangle. IOHz-600MHz. 
(FG)2JOJ $J19.95, Digital sweep generator, 0.5Hz-5MHz in 7 ranges. FC-5170A $149.95 
Operating Mode: sweep. AM. gated burs~ VCG. 10Hz-1300MHz. 
Freq. Counttr. lnt. 0.5Hz-5MHz: Ext. 5HlriOMHz FC-56008 SJ21.00 . ~.:::;, .; . .::;~ 

FM STEREO MODULATOR ~~;~~~:;!~~29.951oHz-LJGHL 

§~~~~:' ~~',.~;~ SIGNAL TRACEr§~~~' 
INT. MODULATION: 400KHz, • 011tputlmptd.: 6000hm; 
I KHz± I%. I Vrrns. distortion < .5%;L-R Septratlon: >50dB. Speaur: 8 Ohm. 
EXT. MOIJULATION:Freq : 50Hz-15KHz INJECTOR: Freq.: I KHz 
L-R Stperation. >45dB I OOHz-3KHz: >35dB 50Hz-15KHz.. Squarewave; Outplll Ltvel: Continuously variable 0 • 4.5Vp-p. 

AC MILLIVOLT METER AUTO. CAPACITANCE METER 

simultaneous measurement.. 

MV-J100A $159.95 wide band 
5Hz-1M Hz; 3 scales, rnV, dB, &dBrn; 
300uV-IOOV in 12 ranges. IOuV 
resolution; -7HOdB in 12 ranges, 
OdB=I Vrrns, OdBrn=O. 755V); ±3% 
accuracy; Input impedence JOMO ; 
Noise <2%. 
MV-Jl018 SJ09.95 dual channels. 

CMJJOOA SIJ9.00 10 ranges, 99.9pF- 99.9rnF, fully automatic. 
Resolution: 0.1 pF lowes~ 
0.1% full scale. 
Accuracy: 
0.5% of full scale±ldigil to 99.9uf', 
t% of full scale± I digit to 99.9uF. 
Display: 3 digit LED. 

.·.·->:.'* 

·;;· - ; 
<i:>~ 

Unit indicator: pF. nF. J,.J=. mF. Overrange indicator. 

WOW-FLUTTER METER 
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SAY 

HEY!! ..•. CALL US HERE AT ACME BARGAIN TEST BOARD COMPANY, 
WE'LL BE HERE JUST LONG ENOUGH TO TAKE YOUR MONEY .... 
AND WHEN YOU NEED TECH. SUPPORT OR SOITW ARE UPGRADES .... 
WELL WE'LL SEE WHAT WE CAN DO FOR VA'!! ... AITER ALL WE DO 
HAVE THE ABSOLUTE LOWEST PRICES •... JUST THINK HOW MUCH 
YOU'LL. ............ SAVE?? 

TO OUR 
COMPETITION 

A CLAIM TO GIVE THE LOWEST PRICE CAN BE A VERY DECEIVING 
STATEMENT, AND WHEN UNWELCOME CHANGES TAKE PLACE ........ 
COUNT ON VISUAL COMMUNICATIONS FOR THE SOLUTION. 

DUE TO POPUl.Ail DEMAND 
OOR BUY 5 MODULI'S &: GET 

PltEE IS Ji!X'l'ENDBD m..L 

. '-· 

~ . . : : 

ACME SERVICE 
DEPARTMENT 

DON'T GAMBLE 
YOUR BUCKS!! 

OR YOU'LL END 
UP BEHIND THE 

INTRODUCING 
~~~'*«>, ~ .,.~ .... ~.,"' .... ""~ "';<> 

.; .. v,."' <leo,....," v 0 00. 

"RE-SPAWN MODE" 
e•••••••••··---...._ "MORPHING MODE" 

t1 £:frflkC' .. c r LS r '\ MuLn-FREauENCY 
\...._ ';I LJ~~ e PROGRAMMABLE ID 
~--·•••••••••• BATTERY OPERATION 

GENESIS: IS THE LATEST JERROLD AND PIONEER 
COMPATIBLE DIAGNOSTIC TRANSMITTERS. 

SCIENTIFIC ATLANTA COMPATIBLE* 

1 pc -10 pc 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 
34.95 - 29.95 

NEW STATE OF THE ART DESIGN. ALLOWS FULL 
DIAGNOSTIC TEST MODE OF RAW CONVERTERS 

S/A 8600 QUICK BOARD 
S/A 8590 QUICK BOARD 
S/A 8580 QUICK BOARD 
S/A 8570 QUICK BOARD 
S/A 8580 40 PIN PLUS + 
S/A 8570 /90 /8600 40PIN 
S/A 8550 14 PIN EAROM 
S/A 8550 QUICK BOARD 
S/A 8536 AUTO BOARD 
S/A 8535 AUTO BOARD 

!L~..E~~~ 
PIONEER COMPATIBLE* 1 PC -10 PC 

BA-51XX- BA-61XX ~34.95- 29.95 
p"'~'AA- BA-67XX ~ 34.95- 29.95 

NEVER RESET E· 4 39.95 • 34.95 
DIACiNO~STIC TRANSMITTER 154.95-144.95 
GENESIS MORPHING MODE 6300 199.95 -189.95 

MULTI-MODE BOARD 34.95-29.95 

ZENITH 1000 TO 2660 
TOCOM 5507 COMPATIBLE* 

TOCOM 5503 COMPATIBLE* 

16.95 - 12.95 
19.95-16.95 
19.95-16.95 

The Pocket Pro 

The portable programmer that uses the printer port of your 
PC instead of a internal card. The software has 24 functions 
and programs (E)Eprom, Flash & Ram 27/28(C)XXXX from 
16K- 8 Megabit with a 32 pin socket. Adapters availble for 
874X, 875X MCU's, Eprom Emulation to 32K X 8, 40-Pin & 

Serial Eproms. Only $129.95 

Mac EZ Programmer 
The Only Eprom programmer made for Macintosh. The 
software has 1 5 functions including File Editing with a 32-
Pin socket supports (E)Eprom, (27 /28(C)XXX ) and Dallas 

Ram from 16K- 4Megabit. Only $299.95 

lntronics, Inc. 
Box 13723 
Edwardsville, KS 66113 
Tel. (913) 422-2094 
Fax (913) 441-1623 

Add $4.50 COO 
Add $4.00 Shipping 
Visa I Master Charge 
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When Visitinq Disney World And Sea World ... 
Come To lhe World Of Electronic Surplus! 

S~A!£~fT~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairbanks Avenue. 

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

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

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

FAX 407/647·483~ 

PH 407/628·5634 

P.O. BOX 536186 

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

HOURS: 

Monday • Friday 8:30·6:00 

Saturday 8:30·5:00 

_J ~ . . . 
' 

$K YCAA,.T NAT I 
f4f""if."J ...... " ........ 

ORLANDO, FLA. 32853-6186 
~~ 
~q 

TEK 7L 13 Spectrum analyzer plug-in 1 
KHz to 2.5 GHz $1 ,800. Tek 7613 with 
7853A and 7A18 $450, all clean and 
guaranteed. Technologies West, 503-267-
6064. 

G·R W20MT3A Variac 0·140 VAC, 18A. 3 
wire cord and receptacle. Dual meters, 
fully enclosed $235. G·R W10MT3 Variac 
0-140 VAC, 10A 3 wire cord and recepta­
cle. Built-in circuit breaker, fully enclosed 
$100. G·R W5MT3VM Variac. 0-140 VAC, 
SA, 3 wire cord and receptacle, metered, 
built-in breaker, fully enclosed $85. HP 
6201 B Power Supply 0-20 VDC 0-1.5 ADC, 
CVCC, metered $85. HP 6226A 0·40 VDC 
0·1.5 ADC, CVCC, ·metered $115. Power 
Designs 3650·S 0-36 VDC 0-5 ADC, CVCC, 
metered $95. Power Designs 5015A 0-50 
VDC 0-1.5 ADC, CVCC, metered $65. 
Power Designs 1210 1-12 VDC 0-10 ADC, 
metered $50. Power Designs 4005 0-40 
VDC 0-500 mA. CVCC, metered $35. Visa/ 
MC. Lehman Scientific, 717-252-4211 , 
Fax 717-252-4266. 

TEST EQUIPMENT SALE. CALL FOR 
CATALOG OR FAX "WISH LIST." PH: 
1·800·435·1516, FAX: 908·280·0111. BILL. 

HP 5065A Rubidium Vapor Frequency 
Standard. Last sold by H P for over 
$50,000 in 1992! Frequency stability (long 
term is ± 0.00000000001 per month. In 
very good condition, with manual, $6,000. 
Guaranteed. Alaska-Omega Electronics, 
907-474·8958. 



TEK TEST signal generator, 146 NTSC. 
$1 ,300/offer. DEXIS, 612-944-7670. 

tiP 3457A "current catalog" DMM 3-1/2-7-
1/2 digits, $2,100, options available. Call 
1-800-435-1516 Tech Systems. 

BEST PRICES: HP 432A,B, 435B, 427, 
:W4B, 1416A, 3580A; Spec An/Trk Gen, 
·11664A; 18GHz probe set for 8855, 56, 57; 
Tek 3S76, DC503A, DP501 , FG504, 3326; 
Wavetek CLM-1000; Moto 2001 B, Racal 
3303. 916-484-1294 Fax 916-348-1512 for 
list. 

FLUKE 1720A, 1722AP/6/8 Controllers 
with Autocal software. Valhalla 2720GS 
CALIBRATORS 0-1200VDC, 3PPM, nine 
digits, DVM, GPIB. Fluke 332B $895. 510A 
10VRMS Standards. 887AB 25PPM DC/ 
AC nullmeters. HP 745A AC CALIBRAT­
ORS .1mV-110VRMS, 10Hz-100KHz, .02% 
list $6,800; SPECIAL $495. Ballantine 
6127A/B 6-function OSCILLOSCOPE 
CALIBRATORS with PC/GPIB automated 
calibration procedures for 285 models! 
Tektronix PG506 Calibrator $750. Time­
mark generators: 6130A $175, Tektronix 
TG501/01 $625. 90-days parts & labor. 
Price matching/offers welcomed. Free 
list. Rentals/Terms available. Hamilton 
Instruments, 619-439-1345, 1-800-TO-BUY­
T.E. 

KEITHLEY 445 Digital picoammeter, 
$240. DEXIS, 612-944-7670. 

SPECTRUM ANALYZERS, HP 141T sys­
tems. Mainframes, plug-ins, tracking gen­
erators, preselectors, and hook-up ca­
bles. 909·279-7347. 

SCOPE BOOSTER. Increase the input 
frequency of your oscilloscope to 30M Hz 
and beyond. Requires no internal con­
nections. Great for checking transmitters 
on CB, ham, modulation, etc. Assembled: 
$49.95. Kit $29.95. S&H $3.50. Creative 
Technology, PO Box 1401, Torrington, CT 
06790-1401. 

AMPLIFIERS; ENI 411LA 40dB 10W 150 
KHz·300MHz $680. 406L 5W $450. HP 
465A 1 MHz preamp $65. IMPULSE NOISE 
counters, Northeast TIS-58A. 619-439-
1345. 

OSCILLOSCOPE ISOLATOR w/probes 
TEK-A6902 $1,000. DEXIS, 612·944-7670. 

TEKTRONIX 7000 SERIES VERTICAL 
AMPLIFIERS: 7A13 105MHz differential 
comparator (LED), $395; 7A18 75MHz 
dual-trace, $65; 7A18A (newer version), 
$95; 7A18/6 (with variable offset), $125; 
7A22 1 MHz high-sensitivity, differential, 
$395; 7A24 400MHz dual-trace, $275; 
7A26 200MHz dual-trace, $145; 7A42 
350M Hz 4-channel, $595. Excellent condi­
tion!! Other plug-ins, mainframes, pack­
age discounts available. All with warran­
ty. Pepper Systems, 214-353-0257. 

Miniature Transmitters and Receivers 
Small, Attractive, H~b End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-l/4"x2"x7/16", Assembled 

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

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kil 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Corle, 60' Range, 1-7/8"x2-3/8"x7/16" ('f), 2"x2-3/4"x9/16" (R) 

RF60 Transmiuer and Receiver 24.95 19.95 14.95 

AddS 4 shipping for nrst Item+ S 1 for each additional Item. Ca. residents add 8.25,. tax 
Yip. Mastercard MoneY Orders Ptnctna! ChfCk:' and Cn!h C 0 D.t 

Visitect Inc. (510) 651-1425 Fax (510} 651-8454 
P.O. Jlox 14156 Fremont, CA. 94;)39 
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HP 8614B signal generators 800-2400 
MHz RF output power + 10dBm to 127 
dBm 50 ohm load external AM/FM + 
pulse modulation $750. 1-800-435-1516. 

FOR SALE: Over 600 pieces of test 
equipment. HP, TEK, and many others. 
Antique to recent. For list call : 719-630-
1030 Tue-Fri 7am-5pm MST. 

TEK SCOPE SALE. I'LL BEAT ANYONE'S 
PRICES. CALL 1·800·435·1516. BILL. 

EIP 351D 0-18 GHz counters $1,295 ea.! 
1-800-435-1516. 

DIGITAL C,L METERS. 4 and 41/z digits, 
several models to choose from, 30 day 
money back/3 year repair warranty. Large 
LED display, small, rugged aluminum 
box. Test frequency 10MHz/1MHz down 
to 1KHz. Accuracy: ± 0.2%. Resolution: 
0.0001 pF/0.001 pF & 0.0001J.LH/0.001J.LH. 
Test signal: sinewave 0.1V/1V analog 
output, many more features. Best per­
formance/price ratio, available today with 
prices starting at $360. DIGITAL PHASE 
METERS. 3Hz to 30MHz, 0.01° accuracy, 
41/z LED display. Features: auto gain/at­
tenuation, no adjustments, accept any 
wave forms, same mechanical features 
and warranty terms. Price $670. All equip­
ment is manufactured in the USA by TBE 
ELECTRONICS, PO Box 42, Candor, NY 
13743. Ph: 607-659-3030. 

HEWLETT PACKARD 5245L counter, DC 
to 50MHz, $100. 5253B plug-in 50 to 
500MHz, $45. 5254C plug-in, 150MHz to 
3GHz, $100. 10544 oscillator assembly, 
10MHz, $100. 1MHz oscillator assembly, 
$35. Readout cards with nixies, $15. 
Misc. parts, covers. Ed Matsuda, PO Box 
390613 San Diego, CA 92149. Phone 
619-479-0225, FAX: 619-479-1670. 

SPECTRUM ANALYZER: AILTECH 707: 
1MHz·12.4GHz, LED frequency readout, 
preselector, phase locked 1KHz scan 
width, service manual. Offers over $1,900. 
619-439·1345. 

HP 436A pwr. meters $975. Bill at Tech 
Systems, 1-800-435-1516. 

FREE! THE ETC CATALOG of manuals 
for Amateur, Audio, and Test Equipment. 
AG Tannenbaum, PO Box 110, East Rock­
away, NY 11518. 516-887-0057, FAX 516-
599-6523. 

MORE! TEST Equipment: AIL 521, $200; 
HP 1715A, $750; HP 3400A, $300; HP 
8620C, $450; TEK 7A26, $150; Call Dale at 
Metric 1-800-432-3424. 

GENRAD 1606B RF IMPEDANCE 
BRIDGE $385. HP 8614A, 800MHz·2.4GHz 
GENERATORS $175. HP 495A 7·12.4GHz 
1W TWT AMPLIFIERS 619-439-1345. 

WANTED: CRT for Textronic o'scope 434; 
#T 4341 400, 402; front cover for Model 
453A; E-H model 1012 keyboard. Charles 
Wells, 5934 West Rd., Washington, Ml 
48094. 810-781-3817. 

GEIGER COUNTER. Beta and Gamma 
sensitive. LCD display. Pocket sized. Bat­
teries included. $49.95 + $3 S&H. VISA! 
MG. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

WAVETEK 2002A 1-2500 MHz sweep gen. 
$1,795 ea. 1-800-435-1516. 

IVE VIDEO SYSTEMS :. 1 
-~-

MINI B/W CAMERA 
Size: 1 x 1 x 2" @ 2.4 oz. Our MlniLink"' transmllltr and rectlver or low cost 

Gr 
on 

., .?. \\ ...... \ ~ 
r• ' , ' ~ 

;::1 ,......_~~\ \ \ and 
.(~\\ \ !WORE!! 

EMERGENCY RADIO! Normsmre~. 
Scannilg News AsH Happens 214 pages, $14.95 
"&!:* .. ." Bmy &Mrirr "A winl... 911 _. 
"118 a mr fiplt:lr ..,.. ·~· Bl tw 

What scannin is all about! 

sr.ANNERS . 3~earpagesy EismsSI9Sl)95• 
& ~~~ Frequenct~~ , . 
l\11 .q· E8mRis ,.., .,...., ~ .. • PrpCamr 
"A girt~ ....... ~Tm'Y111raltlliliA$ 
"A!Datt Ill bit . ." Mtn1 Sdnir "A lijl IIJi'l!"" IDM 

AND COMING SOON 

ULTIMATE ~ANNER BiD CbeS 
Scanner roodimR- THREE -250 pages, large foonat, $24.95 

Cheek is lhe ma&lar o1 samar mociicalion, as Edlor ollhe 
auflor ol Samar llcxflicalion Matulis. 

Heary Eisasol 
120 pages, $7.95 

every Ilea of America. 100 lop cities, 
11111y fcdenl agmaes, reaeatioll, MORE! 

Beyond scanning, and • 
U~"!'"~cl 'D~ IOOpages,large 
Everything that's le~l- to make, sell, format, S2J.75 

buy, and own- but illegal II" imma"al to 
actually use. It's an amaling list of fl"odUCts, services, and 
vendm in the frelds of scrambling, weaponry, surveiUance 
leehniques and equipmen~ luckJ)icking, ideality change, and 
much more . ....._.. 1M 11Bt Wli!IIJ" IWii 
~ SIIWi &D 

Television GRAY Market ,~.,'1irn 
Ev~lioo you wanted to kooN about cable pages, · 
aoo salelrrte proo.rarrmng ~racy, scramb~IY,I . 
cable boxes, the-law, 'clips' am 1est 1001111es; verdors, 
aoo rru:h rmre. t>,a .. IIJ... • ·· ....... 
arrfiNiil.. Ill II lij IIIII' ....... 

Write In 66 on Reader Service Card. 

•

. .. .· TRANSMIT VIDEO TO ANY TV 

. downc:onverttr are all you nttd to l<glllly transmit audlo-vldto 2 LUX Sen. Focus: <6"-lnf. ·x·:·:·. 
3mm or 4mm Lena Incl. ·· · · (BIW or color) to any TV lift. FCC agproud Rangt:ZOO up to 

UNDERWATER 1200 1t. With opUonal MlniLiolt Beam AnttnnaL 

We .•. always lqoklng for 
opflcal equipment. If you have eau1Dm~~nf/jcom1DOnents around, 

gathering dust) taking up valUable warehouse space, Power: 7- 1 4vdc@ soma. 
comee w/31t cable & conn. 

ONLY$ 229 +aih 
•Serlea 10 Econo. Camera 
=> Reduced to $178.00 <= 

SVSSertea Dn. to 100ft. Trans: $436; Receiver: $459; DwnCnv: $225 
1.8"dla. x 2.4"(L) cbl xtra 

SVS 60: $ 489.00 Color & PlaneTalt "'Airborne Systems 

svs 1 : $ 459.00 I cw. TODAY FOR fREE CATALOOI.t: I CB:I 
MICRO VIDEO PRODUCTS • Orders: (800) 473-0538 FAX (714) 847·4486 Tech.info:714842-4648 

16201 Osborne SL Westminster, Ca. 92683 Satisfaction Guaranteed 

call us for an offer today I 
-i""'':riMi"''i".,.,nlmlll:t 1269 w. POmona, Colona, CGifomla 91720 

Write In 65 on Reader Service Card. 

(909) 278-0563 FAX (909) 278-4887 
ti\X-ON-DEMAND SYSIEM (909) 278-1225 
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Put a red heat-shrink insulator 
nearone en~fot the third ;hook-up wire, 
and a black heat-shrink insulator near 
the oth~r end. · $old~r the remaining 
shaped copper bar to the end"of the 
wire near the red insulator, and solder 
the remaining ' shaped zinc bar to the 
end of the wire near the black insula­
tor~ Slip the insulator afeach end over 
the soldered connection and then 
shrink the insulation over each bar 
connection with a heat gun. 

;: . Using a .. file . or grinding wheel, 
shape a point at ·one end of the 17" 
long r()(j and then form the rod into a 
stand as shown in the photo. This is 

now the mounting base for the fruit or 
vegetable and the clock module. 

Install the rubber disk by pushing 
it on the mounting base. Mount the 
fruit or vegetable (we'll just use the 
word "fruit" from here on) by stabbing 
it onto the mounting base and pushing 
it down against the rubber disk. Adjust 
the height of the fruit by moving the 
rubber disk up and down until about 
1.25" of the mounting base is sticking 
up above the fruit. 

Mount the modified clock module 
to the mounting base above the fruit 
using any convenient method. This 
might be tape, a bracket, cable clamp, 



or whatever - anything to firmly hold 
it in place. 

Now you're ready to power the 
clock module. See Figure 1. Take the 
copper probe (clock red wire) and 
push it into the fruit. Insert the zinc 
(black wire) probe into the fruit at a 
point furthest away from the copper 
probe. Next, take the wire with the 
probes at each end and insert the cop­
per (red) probe about .25" from the 
zinc (black) clock probe already in the 
fruit. Make sure the probes don't 
touch, but are near each other. Now 
insert the remaining zinc (black) probe 
into the fruit about .25" from the cop­
per (red} clock probe already in the 
fruit. The clock should now display four 
digits - usually 12:00! Follow the 
instructions for setting your clock and 
you're done. 

If the clock display does not come 
on, squeeze the fruit and twist or repo­
sition the probes until the display 
shows high contrast. 

The Easy Way 

You can gather all the necessary 
"ingredients" and follow the "recipe" 
above, or you can purchase- for only 
$15.00 - a complete kit with almost 
all the construction and assembly 
done for you! The "Fruit Powered 
Clock" (Schylling Associates, Inc., 
P.O. Box 667, Ipswich, MA 01938. 
$15.00 plus $2.50 postage and han­
dling. Phone: 800-541-2929) comes 
with a digital clock that is prewired and 
designed to fit directly on the pre­
formed mounting base. No soldering, 
cutting, heat-shrinking, filing, or grind­
ing is required. 

All you need to do is mount the 
fruit or vegetable on the stand, slide 
the clock module onto the base, insert 
the four pre-fabricated probes - and 

you're done! A simple instruction 
sheet, with a photograph and clock­
setting procedure, is included in a dis­
tinctive and attractive tubular plastic 
case. 

How Does It Work? 

A simplified "Background and 
Scientific Description" is offered by the 
instruction sheet that comes with the 
Fruit Powered Clock. It states that 
Alessandro Volta (1745-1827}, a pro­
fessor of physics at the University of 
Padua in Spain, is credited with the 
invention of the electric cell. On March 
20, 1800, he sent a letter to the Royal 
Society of London describing a revolu­
tionary discovery. He had stacked a 
zinc disk, a leather disk soaked in a 
mild solution of lemon juice, and a cop­
per disk. He found a small flow of elec­
trical current between the copper and 
zinc. 

Several different acid solutions, 
called "electrolytes-;" allow "electrons" 
(negative charges) to flow through 
them. Volta discovered that when two 
dissimilar metals ("electrodes") are 
separated by an electrolyte, electrons 
flow between the metals, creating a 
"battery." 

When copper and zinc are used, 
the copper electrode develops a short­
age of electrons (a positive charge), 
while the zinc electrode develops a 
surplus of electrons (a negative 
charge). This represents a measur­
able electrical potential force, named 
"volts" in honor of Alessandro Volta. 

By inserting a device that is pow­
ered by a flow of electrons (current) 
between the two electrodes, the bat­
tery can do useful work. In the case of 
the Fruit Powered Clock, the fruit or 
vegetable is the electrolyte, and 
the copper and zinc probes are 

For $15.00, you can buy a beautifully-packaged digital clock that 
can be powered by most fruits or vegetables. 

(+) 

DIGITAL CLOCK MODULE 

• • 

Ser ies Jumper Cable 

Fruit or Vegetable 

Figure 1 

(-) 
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WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

1/&tj-/1 tJ'J't& ORDERS ALSO ACCEPTED 

1 • 800 • 525 • 0428 P.M.SALES 

90 DAY + GUARANTEE 
NO PERSONAL CHECKS PRICES EFFECTIVE MAY 1993 NO NEVADA SALES 

U.P.S. INSURED HOURS: M-F 9-4 PST 
PAN COMBO PAN COMBO 

SCI.ATL. 
NEW SB3 $50.00 $110.00 8500 to $55.00 $120.00 
TRI BI $65.00 f125.00 8569 
FAST TRI BI $90.00 150.00 8570 to $175.00 HAMLIN 
MLD $5'0.00 $110.00 8580 

OAK NO ZENITH 
N12VS JSO.OO $110.00 NO BASE BAND BB PIONEER 

fRE.f J YEAR BA5135 $75.00 $135.00 ORDERS CALLED IN BY 1 :00 BA1200 $75.00 $135.00 SHIPPED SAME DAY SUBSCRIPTION BA6110 $130.00 $190.00 
$15.00 Shipping TO NUTs & VOLTS BA6150 $175.00 

WITH Ssoo.oo 
MIN. 

GIVE TELEVIEW TONY A CALL TODAY 
1· 702·253·1852 • FAX 1· 702·253·1854 • P .0. BOX 71465 • LAS VEGAS, NV 89170·1465 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. 

D-Y:s~I:;;;in~;~;ll~;,7;~;;ni7;;nl~:~;-u:;::n-::;:;;,---,1Jisllllj;l -------------------------------------

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without Al.ITHORIZATION from their cable company. 
2. AUTIIORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTIIORIZATION. I, the undersigned, understand paragraphs 1 and 2 
above and agree that: AS A USER: I will not use any cable products purchased from Teleview Distributors by my self or my company, for the purpose of decoding or viewing unauthorized pre­
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any 
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable 
company. AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature ____________________ _ Date _______________ _ 
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CaJJ 709 • 616-9050 OR 

PLEASE FOR ORDERS ONLY 

1-800-742-2567 
P.O. BOX 538 

BENSENVILLE, IL 60106 

Fax 709 • 616-9094 
fSCientiiPIC Atlanta, Piorieer) . . . . 180.00 

Starbase SB3 . . . . . . . . . . . . . . . . . . $50 .. 00 85 Ch Converter w/Remote & Volume ••• 
ED+ (1VT-3G). . . . . . . . . . . . . . . • • • . . 85.00 
Scientific Atlanta SA-38 ............ 55.00 
SA-4 (8580) .................... 100.00 
Pioneer SMod (6100) ............. 120.00 
Pioneer+ . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Oak N12 ........................ 50.00 
Hamlin MLD 1200 ................. 50.00 

* FT8 312 (DPV 7212) .............. 90.00 
85 Ch. Converter w/Remote .......... 65.00 

ED+ Combo . . . . . . . . . . . . . . • . ...•. 125.10 
SA-38 Combo . . . . . . . . . . . . . . . . . . . . 120.00 
SA-4 Combo (8580) ................ 185.00 

* FTB 312 Combo. . . . . . . . . . . . . . . . . . . 150.00 
Pioneer SMod Combo (6100) ..... ~ .. 180.00 
Pioneer Combo . . . . . . . . . . . . . . . . . . . 135.00 
Oak N 12 Combo . . . . . . . . . . . . . . . . . . 11 0.00 
Hamlin MLD 1200 Combo ........... 110.00 

*CHECK OUT OUR NEW PRICES • ••• BRAND NEW 
For Orders ONLY: • 1-800-742-2567 

QTY. ITEM OUTPUT PRICE TOTAL 
CHANNEL EACH PRICE 

SHIPPING CHARGES + HAN Q C¥.~~ES NON-REFUNDABLE SUBTOTAL 

NO PERSONAL CHECKS - ILLINOIS SALES HANDLING 
ADD 5% 

Cashier's Check • Money Order • COD • VISA • MC SHIPPING ADD 
$5.00 PER UNIT 

s VI AD MASTERCARD 0 
TOTAL 

PLEASE PRINT CARD I EXP.DATE 

Name -------------------------------------------------------------------------------------­

~~u ------------------------------------------------------------------------------------­
City --------------------------------------------------------- State------------------------
~P-----------------------------------PMmeNo.~(--__ 4). ____________________________________ _ 

H Ia not the lntellt of G......_t EIMtrenlca to defraud any pay telewlsJoft open~tor .... • wlllaot ...._. any company or ......., ........ ._ 

!JHJS..FeiW MUST 8ESIGNED AND SENT BACK TO INSURE GUA T 

WAIVER 
0 Yes, I am paying for full service, this unit is only to be used as an extra unit. 
1. WARNING: The ownersh ip of a cable decoder DOES NOT give the owners of the decoder the righ t to decode or view premium cable channels without AUTHORIZATION 
from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing thei r premium channels is AUTHORIZATION. 
I, the undersigned, understand paragraphs 1 and 2 above and agree that: 
AS A USER: I will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable 
channels or avoiding rightful payment to any cable company. 
AS A SELLER: I will not sell , trade, give or dispose of any goods I have purchased from Greenleaf to any third party or customer to whom I know, believe or suspect of 
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 
AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Greenleaf can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature: ----------------------------- Date: -----------------------------------
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I #80 TESTEQUIPMENT cont. 

SECURITY 
85 TEKTRONIX 492 SPECTRUM ANALYZ­

ER, 50KHz-21GHz DIRECT; 220GHz CA· 
PABILITY. INTERNAL PRESELECTION 
and DIGITAL STORAGE options includ· 
ed. Was over $27,000; $5,900 includes 
three manuals, calibration , warranty. 
18GHz·40GHz Precision Waveguide Mix­
ers available. Hamilton Instruments, 619-
439-1345, 1-800-TO-BUY-T.E. 

BOONTON 42BD Digital power meters 
with sensor $450. ea., H P 8640B 1 024M Hz 
generator $1,850, H P 8903A distort ion 
analyzer $1 ,350, Tektronix 465B oscillis­
copes $475, HELPER SL-105 SINAD MET­
ERS $95, BIRD 4381 Digital RF power 
meters $190. ea., B & K 1476 osc illo­
scopes $150 ea., HP 436A power meter$ 
950. 716-661-9964 or 716 763-9104 after 6. 

SECURITY/SURVEILLANCE: Video, Au­
dio, Publications-Best Selection. Call our 
information retrieval system from your 
Fax handset, 24 hours: 215-953-1316. 

CESIUM/RUBIDIUM standards wanted 
"dead or alive" Corby Dawson, 805-736-
0288. 

MULTIFUNCTION COUNTER Fluke 
1900A, $175. Dexis, 612-944-7670. 

SUBSCRIBE TO 
NUTS & VOLTS. 

CALL 1-800-783-4624 
AND USE YOUR VISA/ MC. 

SPY ELECTRONIC privacy security. Pro­
fessional recorders, parabolic mic., wire­
less covert video, bugging/phone tap 
detectors, scramblers, locksmithing and 
more. For catalog, send $3 to Security 
Trade, 6065 Hillcroft, Suite 414, Houston, 
TX 77274. 713-774-1000, FAX 713-270-
4708. 

Known the world over for their 
superior reception and picture 
quality, the Orbitron satellite dish 
features an exclusive Spinclina­
tion mount, which allows decli­
nation to be set by rotating the 
antenna to correct the latitude 
setting on the scale. Their 
compact shipping cartons allow 
these antennas to be shipped very 
economically to any point in the 
world. Let Orbitron help you 
expand your viewing choices. 

0 ::a m ..... 
-1 ::a 
0 
z 

1514001 6.7 SX-7 Polar/Spin $45 (S&H) $259 
1514002 8.3' SX-8.5 Polar/Spin 49 (S&H) 31 9 

1514004 10.0' SX-10 Polar/Spin 63 (S&H) 449 

Polar/Spin 84 (S&H) 649 

and many more ... 

$89.95 

Wherever 

You 

Live ... 

c: = -· c. 
n:J = ® 

Ultra 

~~-~ 

... at down to earth prices!!! 

The Ultra is Uniden's newest, smallest fully-integrated C/KU 
receiver ever. This unit includes the ability to control dish 
movement and is ready for an optional internal program decoder. 
The Ultra comes preprogrammed for 49 satell ite positions and 
allows you to add satellites as they are launched. Move directly to 
the satellite by entering the abbreviation from the included infrared 
remote control. Forty programmable favorite channels can be 
accessed immediately from your easy chair. Run across 
something you don't want your kids to see? Just touch a button 
and eliminate that channel from their access. A complete variety 
of color menus allow you to control everything from your remote 
control. The Uniden Ultra is an ideal receiver to get you started in 
Direct-To-Home Satellite TV. 

4527008 Ultra S&H $22 $379.00 
The UST 4600 sets a standard in value and 

performance for home satellite receivers. This unit 
features automatk: satellite programming. 160 favorite 
channels can be instantly recalled for easy access. AU 
160 can be changed or updated at any time. This IRD 
features a stereo processor, enabling you to t•Jne both 
left and right channels for a full stereo effect from over 
100 radio stations found in satellite. The QuikTune 
feature quickly optimizes the satellite picture for the 
sharpest image. The 4600 offers other features 
including IR/UHF remote, 55 satellite position memory 
and direct satellite access. The versatility makes this 
an excellent choice . 

UST 4600 

4527009 UST4600 S&H $22 $499.00 

UST 4900 

The Uniden UST 4900 is one of the most sophisticated 
satellite television receiver systems available today. This receiver 
will open your home to the universe of satellite viewing and is 
designed to be one of the most user-friendly lADs available 
anywhere. Sophisticated microcomputer technology brings in 
crystal clear audio and video broadcasts with a minimum of user 
effort. The UST 4900 front display features easy-to-read icons 
that show you vital information including satell ite, channel, 
polarity, timer status, antenna position and much more. This 
receiver is capable of storing the positions of the satellites, as 
well as the tuning details for each channel. The picture-in-picture 
feature allows you to view two video sources at the same time. 
You can have it all, including advanced technology and lasting 

Superjack Actuators quality, with the UST 4900. 
I I 4527010 UST4900 S&H $22 $689.00 
s your actuator no onger r-----------------------------------------------------its job because of wear and 1 ® 

As the hardest working part AI/ Major Credit Cards sk~"' v,;s ,;on Inc 
satellite system, the actu- 'J ._, ._, • 

must move your dish from Accepted 
to west across the entire 1016 Frontier Drive, Fergus Falls, MN 56537- Toll Free 800-334-6455 

belt. Each time you 
satellites, your actuator 

pulses to the receiver 
the receiver when to stop 

the dish. Most older 
sent only 10-16 pulses 

inch of travel, which may 
be enough to stop the dish at 1 

maximum signal strength. 
new heavy duty actuators 

i resolution reed sensors 
send 48 pulses per inch of arm 
travei.So if your old actuator is 
getting tired, let a new Super Jack 
insure the finest picture possible. 

Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers 
Guide Delivered free to your mail box in U.S. and its possessions . 

0 Send Free Domestic Satellite TV Products Catalog 

0 Send International Satellite Catalog (For lnt'l Catalog add $8.00 lor S&H) 

Name------------- Phone ( 

Address - --------------- ----

City - - - -------- State ___ Zip ___ _ 

Install A System, Upgrade & Repair Yourself And Save $$$$ 

I 
I 
I 
I 
t 
t 

18" arm 1019018 S&H $15 $89 
24" arm 1019026 S&H $16 139 

-----------------------------------------------------~ 

Call Toll Free 800-334-6455 • lnternational1-218-739-5231 • Fax 218-739-4879 
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ALARM CONTROL panels, power sup­
plies, contacts, motion detectors, sirens, 
strobes, metal enclosures, timers, water, 
gas and temperature sensors. Call 908-
840-5959 for catalog or write: H.E.S. Elec­
tronics , PO Box 183, Brick, NJ 08723. 
Also: CATV, CCTV, antennas, video distri­
bution, X10, and phone products and 
installation tools. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

SURVEILLANCE: ALL ELECTRONICS 
SECURITY DEVICES AND ALL YOU 
NEED FOR PRIVACY AND SECURITY, 
BUGGING/PHONE TAPPING DETEC­
TORS, TELEPHONE RECORDING, TELE­
PHONE/FAX SCRAMBLERS, VEHICLE 
TRACKING SYSTEM, COVERT VIDEO 
CAMERA, TRANSMITTER KITS, AND 
MORE. FULL CATALOG AVAILABLE. 
A.B. ELECTRONICS, NY, 1-800-U­
ANTIBUG. 

MINIATURE TRANSMITTERS! All types! 
Send $2 for information, refundable on 
first order. Parsec Electronics, PO Box 
34594, Phoenix, AZ 85067-4594. 

MINIATURE CCD CAMERAS Pulnix TM-
540. 1.25" X 1.625" X 5.125" B & W high 
resolution , low light sensitivity. 12VDC 
300mA power. C-mount lense. Includes 
info package. $100 for cameras, $25 for 
lenses. Marty 303-652-2915. 

BUG DETECTOR RF near field receiver 
for montoring and counter surveillance. 
Bargraph Display. 9V battery operation. 
Wide frequency range. Monitor broad­
casts when close. Kit, $45, plus $3 shipp­
ing. Gary Bach, PO BOX 751454, Dayton, 
OH 45475. 

WANTED: USED CCS Security Source 
Library. Especially Volumes 1, 2, 3, 4, 5, 6, 
10. Also buying, audio, RF, video surveil­
lance manuals, training courses, TSCM 
manuals including OEM. North American 
Services Group, 4929 Aspen Drive, Oma­
ha, NE 68157. 

GARAGE DOOR ARMS RACE: Crooks, 
cops, hackers using simple code scan­
ners described/sold here and on BBS on 
Your garage door? Defeat code scanners, 
and other interference. Details, $40; as­
sembled/tested/guaranteed, $85. Falcon­
Lab, 5405 Maple Lane, Tampa, FL 33610. 

BUG DETECTOR PEN. The model SS-1A 
RF probe is designed for executives, 
professional techn icians, and first-time 
users. Operation is simple. Extending 
antenna activates unit Sensitivity con­
trol knob lights red in the presence of 
radio transmitting devices. Like room 
bugs, body mikes, phone bugs, cellular 
phones, vehicle tracking transmitters 
and many other RF transmissions. This 
unit is a high quality device using ad­
vanced micro integrated circuit technolo­
gy concealed in a pen. $250. Shadow 
Security, 707-829-7965. 

SURVEILLANCE & Countersurveillance. 
Tracking transmitters, bugs, bug detec­
tors, etc. Send $3 for catalog. Communi­
cations Engineering, 76 Boulevard A, 
Hudson Falls, NY 12839. 



I 

SURVEILLANCE VIDEO, Countermea­
sures, Security & Communications 
equipment. Call or write for free catalog. 
Comsec Associates, Inc., 2219 W. Olive 
Ave., #300, Burbank, CA 91506. 1-800-990-
0911. 

STUN BATON or High Voltage Ozone 
Replenisher (for the Politically Correct). 
$30 each. Knight Industries, Box 1525, 
Woodinville, WA 98072. 206-481-9491. 
Knight Sticks are personal, non-lethal, 
high voltage defense products direct 
from manufacturer, us! 

I SATELLITE EQUIPMENT 
90 

WANTED: SERVICE manuals/schema­
tics for ASR 2000 satellite receiver or any 
information. Robert Terhune 10818 Burr 
Oak, San Antonio, TX 78230. 

RCA DSS 18" Dish System, Single LNB 
System $699, Dual LN B System $899. 
Visa, MasterCard, COD. 201-728-3217 
10am-6pm EST. 

·USED SATELLITE EQUIPMENT. You 
name it, we have it. LNA's, downconvert­
ers, drives, receivers. Working condition 
guaranteed. Call 317-385-2305. 

SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, 
SCPC, Subcarriers, FM Squared, Facsim­
ile, Press Services, Weather Services. 
Simple how-to-receive instructions. 
$16.95 plus $3 Priority Mail. UNIVERSAL 
ELECTRONICS, 4555 GROVES ROAD, 
#12, COLUMBUS, OH 43232. 614-866-
4605. 

GET SOUND for your Videocypher-11. Join 
many people that have already ordered. 
No codes needed. $19.95. Nassirian, Box 
382-V, Rio Linda, CA 95673. 

TOSHIBA 2220 new $995, 250K LNB $55, 
VC2 modules 425 w/programing satellite 
TV. 317-288-0074. 

B·MAC HI-NET programming, cinemas, 
racing & events. The only reliable source 
for quality units & programs. Don't be 
fooled by inexperienced Canadian adver­
tisers selling unsecured products. Call 
201-728-3217 10AM-6PM EST. 

HEAR NON-COMMERCIAL satellite ra­
dio programs right in your area without 
the use of a dish or any other expensive 
receiving equipment. Thousands of these 
programs are operating today across 
America. Programs may include talk 
shows, weather, sport events, news 
feeds, financial reports, music programs, 
and data ports. This technology is re­
ceived through a high tech SCSRT1 card. 
Find out today what you have been 
missing! 800-944-0630. Credit card orders 
accepted. 

VIDEOCIPHER II, modules, products and 
repairs. Auto update software, codes and 
components. For repairs call 201-728-
3217 10AM-6PM EST. Also buying VCIIs 
and B-MAC decoders. 

REPAIRS, SOFTWARE, etc. for satellite 
equipment. No TX sales. Buying 010,018, 
019 VCII's. K. Perry, PO Box 816, Leander, 
TX 78646-0816. Phone: 512-259-4770. 

WANTED: LARGE SATELLITE ANTEN· 
NAS, 7-20 meter, commercial grade only. 
Also transmitters for uplink, HPAs, excit­
ers, etc. Prefer Scientific Atlanta, And­
rews, Vertex, RSI, etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 

NEW 18 inch satellite system with one 
month free HBO. Call 317-385-2305. 

- A QUALITY SATELLITE 

SCPC AUDIO RECEIVER 
AT AN AFFORDABLE PRICE 
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UNIVERSAL SCPC-1 00 AUDIO RECEIVER 

SPECIFICATIONS 
STABLE,MICROPROCESSORCONI'ROUEDTUNJNG. • 50 CHAN­
NEL MEMORY RECAlL • COMPATIBLE WITH 950-1450 BLOCK 
SYSTEMS. • 3 MINUI'E HOOK-UP. • LARGE LE.D. TUNJNG 
SCALE. • RECEIVES CAND KU BAND SCPC. • DOES NOT DISABLE 
VIDEO WHEN IN USE. 

SERVICES ON SCPC 

HUNDREDS OF QUAllTY SCPC CHANNELS ON SATELUI'ES -
SPORTS- AP- UPI- RADIO NETS - HOME TOWN SPORTS 4 RADIO 
- RACING - TALK SHOWS • ClASSICAL, ROCK 4 JAZZ - RADIO 
STATIONS • FINANCIAL NEWS AND MORE. 

INTRODUCTORY PRICE $439 + S&H 
TO ORDER CALL: 1 -800-241-8171 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232 

(614) 866-4605 FAX (614) 866-1201 

Write In 139 on Re•der Servlee Cerd. 

ModellT& 
All voltage ranges protected to 
600V. All resistance ranges 
protected to 500V. Amps 
protected by 2AI250V fuse. 
Beeper. Meter:~ 19.50. 
Rubber boot:~ 2.98. 

Limited supply of new Fluke meters 
in their original boxes at half price: 
Fluke 87@ 167.50, Fluke 12@ at 

47.50, Fluke 23@ 89.50. Visa or MIG: (714) 992-1239 

Write In 140 on Reader Service C•rd. 

FOR THE BEST 
PRICES ON PROFESSIONAL 'tOOLS, 

CALL ELECTRO-TOOL 

DIOtt -Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. SOOT Case, 
complete with tools ... $379.99 
SOOT Case Only ... $112.00 

platt -Case- Cordura Exterior. Two ~xterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ... $199.75 
660ZT Case Only ... $56.00 
Optional Sperry meter #DM6510 as shown ... $63.95 

,,/ 
-WdlerWCCIOO.. Electronically OutiHSO -Superior 

controlled station, temperature magnification, Optical Glass 
adjustable from 350°F-850°F, Prismatic lenses, (not plastic) 
Zero voltage circuit-6afe for sensi- Select any one of (6) magnifi­
tive components, 40 Watt pencil cations ... $22.50 
... $89.50 --- ~~~-

GoldStnr- - 20 MHz Dual Trace Oscilloscope OS-
7020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: ± 3%, stable, low-drift design, 8 divisions of 
displayed dynamic range and accurate, distortion-free 
_w_av_ef9rm measurements ... $394.00 

Electro Tool, Inc. 

= 9103 Gillman, Livonia, Ml 48150 •1 
Customer Service: (313) 422-1221 . . . 
ORDERS ONLY: 1 (800) 772-3455 

"Tools American Made." 
Write In 141 on Re•der Service Card. 

DESCRAMBLERS, SATELLITE receiver 
systems, components. BELOW WHOLE· 
SALE! Direct from foreign manufactur­
ers. Any quantity. Many offer free sam­
ples. Complete step-by-step guide, ad­
dress, tips, etc. $12 postpaid. SMI, Box 
5500-A, Lakeland, FL 33807. 

OAK SATELLITE DECODER MODULE, 
$299. Watch Disney, Discovery, ABC, 
BBC, CBN, CBS, NBC, PPV, Sports, 
Weather, Cooking, Home Improvements 
& Soaps. Send SASE. Stand-Alone B· 
MAC's, & Oak Decoders Available. TRI­
ANGLE PRODUCT DISTRIBUTORS USA, 
5750 Lakeshore Dr., Holland, Ml 49424. 
USA. 616-399·6390 M-F 9am to 2pm, EST. 

B·MAC SPECIALISTS Pretested, In 
stock! B-MAC decoders & lADs. Best 
prices, best quality! Only we have B-MAC 
AutoMac modem technology. It's the 
only to go for your ultimate B-MAC 
entertainment. SBS5 programming, ma­
jor boxing + wrestling events on C-Band. 

>Other C-Band sporting venues available. 

STEREO FOR B·MAC & OAK DECOD· 
ERS, $99. Dynamic Stereo for live pro­
gramming or VCR Recording of Movies, 
Sports & more. Add depth to any mono 
system. TRIANGLE PRODUCTS DISTRI· 
BUTORS USA, 5750 Lakeshore Dr., Hol­
land, Ml 49424 USA. 616-399-6390, M-F 
9am to 2pm, EST. 

Our SBS5 chip auto updates, other's 
· don't. Don't settle for less, for the BEST 
customer service, Call: Tel# 514-458-3063, 
Fax# 514-458-0798, New Advanced Tech­
nologies. 

LNB AMPS 400-1700 MHz, in line, passes 
DC, low noise, 20dB gain, $10 ea. Call AI , 
712-362-4119. 

SATELLITE HACKERS BIBLE. Covering: 
satellite data communication, RTTY, 
SCPC, WEFAX, frequencies, schematics, 
BMAC, stock market quote receivers. 
Includes: 200 + IBM-PC software files. 
$56.95 VISA/MC 602-782-2316. TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. 

Nuts & Volts Magazine/February 1995 71 



PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST, EASY with 
Heat Transfer Printer Ribbons! 

1. Put Ribbon into your printer. 

2. Print message or design onto regular paper but print it in a 
mirror image. {Print Shop and other programs have this 
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 printers (specify make and colors U!Clnted}. 
Panasonic 1080/ 1180/ 1090/ 1190/ 1123/ 1124; IBM 
Proprinter; Epson MX/FX/RX 80/ 85/ 86e/U(800/ 
LQ500/LQ510/LQ570/L1000; Star NX/NV NP10; 
Seikosha SP800/ 1000, Tandy DMP130; Apple 
lrnagewriter, Citizen 120D/ 180D/ GSX140; Okidata 
182/ 192/ 320. 

$11.95 each for Epson MX/FX·100/ 286e, LQ1000/ 
1050, LQ2500/ 2550/EX800/ 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 Okidata 82/ 
92/ 83/ 93, Gemini 10X/15X. 

Available in BlACK only at $10.95 each for Star 
NX1000, NEC P2200, Commodore MPS-801. 

Available in 4-Color Heat Transfer for lmagewriter ll, 
$12.95; Star NXlOOO $14.95; Star NX1020 $23.95; 
Star NX2420 $23.95; Star NX2450 $23.95; Citizen 
GSX·140 $23.95; Epson LQ2500/ 2550!EXB00/ 1000 
$16.95; Fujitsu DX2100/ 2200/ 2300/DL 3300/ 3400/ 
3600 $27 .95; Panasonic KX·P 2180/ 2123/ 2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
Set/5 Colors (red, orange, yellow, green, blue) wide pens 
$15.00, narrow pens $14.00. 

HARD-TO-GET 
~PRINTER 
~RIBBONS 

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 .• Riteman 
C+/F+ $6.00; Riteman lnforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwriter lA30/36 $4.00; Apple Scribe $4.00; 
Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix 
P· l013 $11.00. 
Ouer 200 different ribbons fn stock. All ribbons new, not re­
in ked. Fully guaranteed. Order directly or send SASE for 
complete list. 

Add $2.00,.,. orne. 
tax. On ribbon 

Wrlto In 135 on Reader Service Card. 

I 
REDUCTION SALE!!! 
Stealth 1000 ...................................... $49.00 
Stealth P-80............... • ..................... $58.00 
TVT-3G ..................•. 
Mini'TVT ........ . 
TNT .................. . 
M-80 .. ~ .. ~ .··~= · .. . 
J-Purple ~ .... ~ .. 
Pio-+ w/s ......... . 

~·····················$39.00 
············· .... $39.00 

~ ................... $49.00 
;t, :?.:: 

..... $58.00 
~· ············$49.00 

•••.•............ SeiO.OO 
Pio-Green ···········~····· ,, ...................... $Ci5.00 
Pio-Gold ................... ··'~ :~ ..................... $89.00 
Panasonic Convert.ers:Hp···················$64.00 

B & SSALES 
51756 Van Dyke, Suite 330, Shelby Twp., MI 48316 

(810) 566-7248 • FAX (810) 566-7258 
All prices are for 10 pieces, subject to change without notice. 

Some quantities may be limited. 
30-Day Money-back guarantee, 6-month warranty. 

Write In 136 on Reader Service Card. 

RCA BRAND DSS basic system, $699; 
Deluxe system, $899. Mention this ad 
and receive free 1 year satellite guide 
subscription and 1 month free USSB 
programming. 618-993·8689. 

BUY SATELLITE equipment at dealer's 
cost. Monterey 95 $1,099, DX·200 $679, 
Tracker 10 plus $769, Premier 70 $649, 
Drake 1824 $749, Super Guide $279. 
These low prices are guaranteed. Send 
$4.95 to Nassirian, Box 382-V, Rio Linda, 
CA 95673. 

DESCRAMBLING, NEW secret manual. 
Build your own descramblers for cable 
and subscription TV, instructions, sche· 
matics for SSAVI, Gated Sync, Sinewave, 
(HBO, Cinemax, Showtime, UHF, Adult) 
$12.95, $2 postage. CABLETRONICS, 
Box 30502N, Bethesda, MD 20824. 

SATELLITE EQUIPMENT: Fully program· 
mabie stereo C/KU receivers with remote 
control , 25 degree C·Band LNBs 36VDC 
motors, RF modulators, and complete 
satellite systems. Call 714-548-5521 . 

From Auto-Routing to CNC Routing •..•.. 
Capital Electronics is Your Best Route 
For Printed Circuit Boards. 

Design/Layout e Printed Circuit Boards :i Assembly Services 
• CAD Layout Services : • Single & Double Sided :i• Fast Turn Board 
• Compatible With Almost : • Multi-Layer & Flexible PCB's :i• Wire Harnesses 

All CAD Systems -il- • From QUICK TURN PROTOTYPES;_ • Wave Soldering - - -• From Schematics or : to Scheduled Production Runs ~ • Chassis Assembly 
Sample PCB's e . Fine Lines SMT G- • Acquisition of Parts - ' -• Photoplotting Services :i • Electrical Testing : • Final Testing 

• 24 Hr On-Line Modem : • Precious Metal Plating e • Turnkey Services 
(Up to 19 200 Baude) 

' {}, TJJ A!L/1/f Yf /13 ({)) TJJ !fl. C A !P !llf AlL C ({)) N C IE !fl. N 
J!lOllt Q1UltCJK ~ CO:MJPJB1l'ITITVJB JPJUCJINCG Ollt MOD llilFOm-&A'll'ITOO.JPJLJBA~JB CAJLJL lU~ 'll'OlDlAYi 

852 Foster Avenue • Bensenville, Illinois 60106 
350-9510 • Fax 350-9760 • Modem 350-9761 
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SAM SELLS BARGAINS all new w/war· 
ranties. IRD receivers, $333; 25° LNB, 
$69; Actuators, $79; Servo's, $15; Polorat· 
ors, $49; Modules, $399. We sell all major 
program packages at eiscounts. 804·239· 
7585 for quotes. See us at hamfests, 
Dayton #503-#504, Miami, Orlando, Cin· 
cinnati, TimoNium, Raleigh. Used satel· 
ite equip., Large selection, Low prices. 
We ship UPS. AMX, MC, VISA, DISCOV· 
ER. Sam Sells Bargains, 804·239·7585. 

TOP OF THE LINE SATELLITE EQUIP­
MENT AT DISCOUNT PRICES. Complete 
Systems with (module, IRD, dish and 
electronics), $1,049 and up. Electronics 
pkg, $169; 10' Pareclipse dish (UPS), 
$499. Shipping additional. Many top 
brands IRDs and Satellite Equipment 
available. Call or write for latest Satelllite 
Specials. All satellite guides, $10 off 
cover price. Call or send SASE for cata­
log. 410·335·7511, EVCO, 3316 Choptank 
Ave., Baltimore, MD 21220-4328. 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR is an educational and 
troubleshooting tool for those persons 
seeking technical support for evaluating 
different types of video difficulties. It will 
restore all horizontal & vertical sync lines 
from standard or distorted analogue vid­
eo-type formats. It requires pretuned 
baseband video, and comes complete 
with operations manual & 90-day warran· 
ty. Total package case with power pack 
completely assembled, aligned, tested. 
$150. Voice orders and information 918-
479·6451 or write to Sync-A-Link Commu­
nications, PO Box 4, Locust Grove, OK 
74352. 

SCPC-100 SATELLITE AUDIO RECEIVER 
UNIVERSAL ELECTRONICS 

614-866-4605 
See our DISPLAY AD 

on Page 71. 

BUYING TOCOM, SCIENTIFIC ATLANTA 
8536s, 8550s, 8580s, 8590s, and 8600s. 
JERROLD DPV and DPBB. PIONEERS, 
all, and Zeniths, all. Any quantity. Top$$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

SUBSCRIBE TO the North Star Gazer, 
your nucleus to Satellite Piracy News & 
other satellite·related information. Pub­
lished monthly. Send check or money 
order today for $48 US, $58 Canada, $83 
Overseas to: North Star, PO Box 1023, 
Lapeer, Ml 48446. PH: 810·664·4022, FAX: 
81 0-664-0351. 

WANTED COMPLETE dish antenna as­
sembly for the RCA 18 inch DSS system. 
Phone 415-665·560fA Fax 415-665-0616. 

AUDIO- VIDEO- LASERS 
100 

ELECTROHOME VIDEO DATA/GRA­
PHICS TELEVISION PROJECTORS 
WANTED: Will take projectors in any 
condition, not concerned about status of 
CRTs or lens. Looking for "ECP" models: 
2100, 3100, 3101, 4100, 4101, 8000, 9000, 
4000, 3000. Will pay cash. Please call 
705-292-5509 or Fax 705·292·7970. 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MA· 
CHINE II tells how. We now have auto· 
graphed copies of the Guru's under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
602-428-4073. VISA/MC. 



P:LUKE. TEST EQUIPMENT 1-800-90METER 
>FLUKE 21·2 MUL TIMETER- YELLOW WI10A & 300MA $121.00 *WE STOCK* 
> FLUKE 23·2 MUL TIMETER - YELLOW WI HOLSTER $141.00 v CARRYING CASES 
>FLUKE 25 MULTIMETER- YELLOW or GRAY $197.00 v FLUKE UTERATURE 
>FLUKE 27 MUL TIMETER- YELLOW or GRAY $251.00 v TEST LEADS & CLIPS 
>FLUKE 33 CURRENT CLAMP- WI MIN-MAX $250.00 v REPLACEMENT FUSES 

v SCOPE METER ACCESS. 
vTEMPERATUREPROBES 

> FLUKE 37 MUL TIMETER - BENCH I PORT ABLE $270.00 
> FLUKE 45 MUL TIMETER - DUAl. DISPLAY $825.00 
>FLUKE 51 KIJ THERMOMETER $125.00 

*WE WELCOME* 
vSCHOOLS 

>FLUKE 52 KI,J THERMOMETER- DUAL INPUT $167.00 
> FLUKE 73·2 MUL TIMETER - GRAY WI10A $88.00 
>FLUKE 77-2 MUL TIMETER- GRAY WI HOLSTER $142.00 v GOVERNMENT 
> FLUKE 78 MUL TIMETER - AUTOMOllVE WI TEMP/RPM $1115.00 v CORPORATE POs 

v DEALER INQURIES >FLUKE 79-2 MUL TIMETf.R- WI FREQ I CAP I LO OHMS $175.00 
> FLUKE 83 MUL TIMETER $214.00 
>FLUKE 85 MUL TIMETER $267.00 
> FLUKE 87 MUL TIMETER - WI TRUE RMS $273.00 
> FLUKE 88 MUL nMETER - AUTOMOnVE $335.00 
> FLUKF. BOT~R INFRARED TEMPERATURE PROBE $167.00 
> FI.UKE 1101-410 AIC • D/C CURRENT CLAMP - 400A $151.00 
>FLUKE EIOI-1010 AIC - DIC CURRENT CLAMP -10001. $250.00 
> FLUKE IIOTK THERMOCOUPLE MODULE $58.00 +SOliE IIE8TliC1ION8 IIAY APPI. Y 
>FLUKE T88 AUTOMOTIVE DMM TRAINING PACKAGE $110.00 GMP Parts Company 

8765 Cooperston Way 
Elk Grove, CA 95624 

> AES-1 SCOPEMETER WAVEFORM SOFTWARE. PKG $150.00 
> FLUKE 97 A SCOPEMETER - AUTOMOTIVE $2425.00 
>FLUKE 93** SCOPEMETER- FACTORY RECONDITIONED $1080.00 
>FLUKE 95"" SCOPEMETER- FACTORY RECONDITIONED $1300.00 
>FLUKE 97** SCOPEMETER- FACTORY RECONDITIONED $1600.00 (916) 685-1055 

FAX (916) 685-3139 
**COMES COMPLETE FROM THE FACTORY 'NITH A FULL WARRANTY 
VISA & MC ACCEPTED AUTHORIZED DISTRIBUTOR 

Write In 131 on Reader Service Card. 

WANTED: AMPEX professional audio 
tape recorders and accessories. AI Ross, 
8022 27th N E, Seattle, WA 98115. 206-525-
4624. 

GE SUPERADIO Ill. Specifically designed 
for reception of weak, distant, AM and 
FM radio stations, the Superadio Ill is 
simply the best long range AM/FM porta­
ble radio available today for a reasonable 
price. The Superadio Ill has 3 IF tuned 
circuits on FM, 41F tuned circuits on AM, 
solid state variactor tuning with smooth 
vernier tuning control, and new wide/nor­
mal AM bandwidth switch. This receiver 
offers greater sensitivity and selectivity 
than any other radio for the price. Super 
sound from two-way speaker system with 
6 1/2" high sensitivity woofer, 2" cone 
tweeter, 750mw RMS audio output pow­
er, and separate bass and treble controls. 
AC or DC operation. If you live where AM 
reception is difficult, or you just want to 
try AM DXing, you won't find a better 
value than the GE Superadio Ill. Order 
yours today. Only $62.95. VISA/MC 818-
780-2730. CPL, 5632 Van Nuys Blvd. 
#222A, Van Nuys, CA 91401. 

ARGON LASERS, Cyonics Uniphase 
model 221410SL, air cooled, $625. Cyo­
nics model 22023SLL, air cooled with 
power supply $800. Laser Precision Corp. 
Model RS5900 power meter $325. RCA 
HeCd Laser, no power supply, $650. 
714-495-6979. 

FACTORY PRECORDED V1deo tapes, 
VHS & Beta, cracked shells, 75~/$1(per­
fect only needs splice). Quantity availa­
ble. Plastic storage library boxes or 
sleeves VHS/Beta, 8mm, 25¢. Quantity 
available. 16mm & 35mm films $5 & up. 
Jim, 213-870-4456. 

FOR SALE: Professional video & audio 
supplies & accessories: connectors for 
video & pro-audio cables for broadcast, 
video & pro-audio multimedia. Send for 
broadcast supply catalog. Ohio Service 
Supply Co., PO Box 8802, Canton, OH 
44711-8802. 
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LASER LIGHT SHOW CONTROLLER. 
Digital Designs LazerMagic has a new 
windows-like menu! Very easy to use. 
Just click on any displayed filename, 
pattern, or lighting effects switch to 
activate it! Draw pictures, text, or anima­
tion. Free demo disk. LazerMagic , 
$239.95. Digital Design, 406-563-7506. 

AUDIO AMPLIFIERS, 100-500 WRMS/CH. 
Completely assembled and tested from 
only $188 to $223 each. Satisfaction 
guaranteed. Call Electronics Hospital for 
free product literature. 407-952-3838. 

FREE LASER CATALOG. Helium-Neon, 
Argon, visible diode, lightshows, holo­
graphy. Write: Midwest Laser Products, 
PO Box 2187, Bridgeview, IL 60455. Or 
call 708-460-9595. 

MUSIC VISION kit displays dynamic mul­
ticolor Lissajous patterns on any unmod­
ified television, generated from any audio 
source. PCB and parts $140 check, mon­
ey order. USA, Canada only. VHS demo 
tape $9. ELECTROKRAFT, Dept. 13A, PO 
Box 598, Louisville, CO 80027. 

SONYXC-117 COLOR CCD CAMERA 
NEW- 511x492 Pixels, 2/3" image 
sensor, C-Mount, 12V operation, 
NTSC, small size 2"x2.5"x5.5". 
Comes with RCA output jack and 
12V power connector. 

CAMERA wjo lens ............. $175 
S&H included 

CAMERA wjzoom lens .. .. $225 
.--------------., S&H included 

Call Roger @ Gen~ral 9-27mm f/2.0 for indoor use only. 
~ Science & Engineering 

716-338-7001 C~~~~¥.2NITOR ................. $GO 
VISA, MC, or COD 13" NTSC input. Used & tested. 

Write In 133 on Reader Service Card. 
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JM50- RECORD AND PLAYBACK 4,8, OR 16 SECONDS (DRAM} $30.00 

JM200- RECORD MAD PLAYBACK UP TO 90 SECONDS (SRAM) $86.00 

l EPROM READERFOR256,512,1M,2M,OR4MEGEPROMS. STARTINGAT$29.00 

VOICE CHANGER- CHANGE VOICE OVER 8 OCTA YES (TRUE PITCH CHANGER) 
$59.95 

VOICE RECOGNITION- 99 WORD OR PHRASE PROGRAMMABLE, OUlPUT CMOS 
AND TIL COMPATIBLE. $79.95 

EPROM PROGRAMMER STAND ALONE OR PC BASED SYSTEMS- STARTING AT 499.00 
COMPATmLE WI1H ALL OUR VOICE BOARDS. 

JM ELECfRONICS 

970 SUNSHINE LANE STE E 

ALTAMONTEFL 32714 

(407) 862-3363 FAX(407) 862-0373 

Write In 132 on Reader Service Card. 

LASER DIODE module, 3mW, 670nm, 
operates from 5 to 9 VDC, features 
constant optical power, adjustable colli­
mation, and reverse polarity protection. 
Dimensions: 0.53" dia. x 2.0". $40 post­
paid. DB Electronics & Magnetics, 8961 
Freedom Rd., Mims, FL 32751. 407-349-
9547. 

TEKTRONIC WAVEFORM Monitor 528-A 
$850, Sony 3/4 portable V0-6800 $750, 
Audio-Pro cassette duplicator $600, 301-
513-8524. 

BUYING TOCOM, SCIENTIFIC ATLANTA 
8536s, 8550s, 8580s, 8590s, and 8600s. 
JERROLD DPV and DPBB. PIONEERS, 
all, and Zeniths, all. Any quantity. Top$$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

FREE! THE ETC CATALOG of manuals 
for Amateur, Audio, and Test Equipment. 
AG Tannenbaum, PO Box 110, East Rock­
away, NY 11518. 516-887-0057, FAX 516-
599-6523. 

VCR WANTED: Mitsubishi HS700UR, 
HS710UR, or Akai VP55U in good condi­
tion. Jim, 213-870-4456. 

AL TEC SHURE sound equipment all 
types. SARA-COMM, 25 Gladwish Rd., 
Delmar, NY 12054. 518-439-9531. 

3MW LASER. He-Ne and 110 volt power 
supply, with first surface optics for exper­
iments included. Tested and guaranteed, 
$35 postage paid. Jeff Christensen, 5701 
24th Avenue So., Minneapolis, MN 55417. 

SONY EVS900 H8mm VCR. Like new 
w/accys & op. manual. Cable-ready. L&S 
Cable editing. Digital stereo sound. 
$-1,000 or best offer. 813-787-3856 or 813-
781-0948 after 6pm. 

PROFESSIONAL MULTISYSTEM VCR. 
JVC BR-6400-TR. Records/plays pai/SE­
CAM NTSC/HI-FI. JVC Overhaul: New 
heads, rubber. ($693.22 service). All bills 
manuals available. Also digital standards 
converter. Allows viewing/conversion of 
all systems. $1,750 US, complete plus 
shipping. Barry, 905-881-5290. (Toronto), 
Daytime. · 

CCD CAMERA 1.2" x 1.2" x 1", 252,000 
pixels, 1 V pk-pk std. video 12 volt 
@100mA. Lens included. Send $114. 
Check/money order. Call/fax order for 
COD (no COD cost). KAL TEK Engrg., 
1285 Main St., Santa Clara, CA 95050. 
Tel/Fax: 408-246-2280. 

LASER RANGEFINDER measures dis­
tances up to 1800 meter: 10cm accuracy 
@ 1Hz update rate, 5mW laser diode, 
battery operated w/microcontroller. 
$2,000. Plans $20. 20M Hz preamplifier/de­
tector $160. Send $1 ea. for data sheets. 
Laser Sensor Technology, 3873 Easy 
Circle, Marietta, GA 30066. 404-928-2867. 

CD CHANGER WANTED: Large capacity 
-audio compact disc changer. Example 
NSM CD 3101, CD 2101, Pioneer CAC­
V3000, CAC-3200, CAC-V180M, LC-V200, 
Dennon DN-1200F, Sony CDP-CX100, 
CDK-3600, CDK-006 or any broadcast 
units. Will pay cash. Please call 705-292-
5509 or FAX 705-292-7970. 

DESCRAMBLERS 
COMPATIBLE WITH CABLE SYSTEMS USING: 

JERROLD • ZENITH • PIONEER • SCIENTIFIC ATLANTA 
ALSO TVT-3G • M-80s • STEALTH 

CALL NOW FOR LATEST PRICE & AVAILABILITY. 

8 0 0 2 9 47 3-4 8 

PLAZAC SALES, INC. No~~~~les. 
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""'' '"'; .. ,.,,,~hn•ir telephone number or address. 
are that of a neighbor, trou-

. in the telco network. If your 
,....,.,,,m'T\ style NID (network 

detailed in last 
disconnect all 
a test set or 

network jack. If xtalk 
telco repair service. If 

is not an NID, you can still 
CPE wiring, but use care 

when re-connecting CPE wiring. Most 
' x~alk trouble reports are caused by 

improper wiring and/ or improper instal­
lation of CPE. 

If other voices sound almost as loud 
as your own, two telephone lines are 
probably crossed by physical contact. 
This was a common problem in older 

crosstalk will be traced to CPE facilities, 
yet no physical crosses can be measured . 
This represents the largest number of 
crosstalk complaints for customers with 
two or more lines. The problem stems 
from the type of !Ws (inside wiring) 
selected for installation. There is a differ­
ence between telephone "wire" and tele­
phone "cable." 

Over the years, many types of wiring 
have found their way into the telephone 
network. It is not uncommon to discover 
the use of: romex electrical wire, thermo­
stat wire, antenna lead, and other types 
of wiring installed in homes and some 
businesses serving extension jacks, loud 
ringing bells, etc. These types of wiring 
all share a common trait: parallel con­
struction. 

Inside Wire 

22 gauge. This becomes increasingly 
important when installing long runs of IW 
in factories, hospitals, large offices, etc. 
Longer runs are exposed to more noise 
sources and will be more susceptible to 
xtalk. Imbalanced pairs due to open con­
ductors in bridged legs of cable will also 
increase the opportunity for xtalk. 

Another cause of xtalk is a condition 
I refer to as "cordextrus." This problem is 
caused by the need for extension tele­
phones without the desire to install new 
cabling and jacks. Manufacturers are sell­
ing extra-long line cords (the flat, grey 
line that connects the telephone to the 
wall jack), offering "do it yourself" kits for 
installing additional jack locations. The 
cords are offered in lengths up to 25 feet 
and can be extended via couplings to 

'~Maintenance Part 2 
T his month, we will examine 

more difficult noise problems, 
such as crosstalk ·and RFI 

10A2 "key system" 
telephones using 
"key strips" and the 

by daniel b. levels 
A telephone 

cable (inside 
wiring and telco 

cable) is made up of paired wires. Two 
wires are manufactured with a definite 
twist around each other and then jacket­
ed with other pairs. The twisting method 
is utilized to eliminate the inductive cou­
pling effect of parallel conductors. Using 
parallel (non-paired) wiring is acceptable 
for single line installations, but employing 
this wiring design with two or more lines 
will cause xtalk. 

(radio frequency interference). Since 
these problems are usually intermittent, 
they can be difficult to resolve. Recording 
times and dates of occurrences will great­
ly improve your chance of successful mit­
igation of the trouble. Let's begin with a 
look at the fastest growing complaint: 
crosstalk. 

Crosstalk (xtalk) is the ability to hear 
other persons on your line during a nor­
mal conversation. This trouble has 
increased in recent years, and generates 
many trouble reports. Let's draw a dis­
tinction between xtalk and RA. 

With RA, you also hear others on 
the line, but can usually determine the 
pattern of a radio transmission, such as 
ham or CB. RA from a commercial radio 
station is also easily identified. On the 
other hand, xtalk sounds just like another 
telephone conversation, including sig­
nalling components such as tone dialing, 
ringing, and data from fax machines or 
PC modems. 

When a customer complains of 
crosstalk, the first question asked is "Do 
you have a cordless phone?" When the 
answer is yes, many technicians feel they 
have isolated the problem because cord­
less phones have developed a bad repu­
tation and many troubles are blamed on 
this instrument. While cordless phones 
do introduce some element of interfer­
ence, it is wrong to blame this technology 
for every noise/xtalk problem. 

WARNING! 

Use caution when testing telephone 
lines and equipment. Normal 50 VDC @ 

60 rnA will jump to 90-130 VAC during 
ringing cycles. Additionally, longitudinal 
currents due to power line induction can 
lead to dangerous voltage levels. Use 
insulated equipment and avoid contact 
with wiring and test points. 

cross only appeared when a certain line 
button was depressed. This created an 
intermittent trouble since the problem 
would disappear when the buttons were 
returned to the normal (up) position. 

The best way to troubleshoot 
crosstalk in older type key equipment is 
to identify the location of all telephones. 
Your helper should access the most com­
monly used phone and place a call on the 
troubled line. Test every phone on the 
system by depressing each line button 
with handset lifted. You will locate a 
phone that, when a certain line button is 
depressed, causes crosstalk. Replacement 
of the keystrip will correct the problem. 

Line connections at your home may 
also be crossed at jack/splice locations or 
may be crossed in the NID. To test for 
physical line crosses, disconnect all CPE 
by removing the RJ11 plug at the NID. 
Measure all lines with a volt ohmmeter, 
looking for leakage resistance between 
conductors. As we discussed last 
month, electronic telephones 
exhibit a characteristic resis­
tance signature. ' In fact, 
modem two-line electron-
ic telephones may 
appear to have high 
resistance crosses 
between lines. 
Since this is a 
normal 
attribute for 
t h e s e 
phones, 
disconnect 
them while test-
ing for line crosses. 
Again, if crosses are 
on the network side of 
the demarc, contact 
your telco repair ser­
vice. 

In many cases, 
The key to correct­

ing xtalk is to identify the 
origin of the offending sig­
nals. If the signal is voice, 
try to communicate with 
the other party(s) to deter-

Figure 1 
Top - Une cord 

'Middle .:... Four conductor IW 
Bottom- Three pair IW 
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Telephone wiring is available for 
inside installations designated as "four 
wire" or "four conductor" cabling. This is 
parallel construction wiring and is not 
intended for multi-line installation. 
Originally, these cables served extension 
phones, and the third and fourth conduc­
tors provided low voltage AC power to 
lighted dial and keypads. 

For multi-line installations, select a 
cable identified as "two pair" or "three 
pair," etc. (see Figure 1). The conductors 
will be "paired" or twisted into separate 
lines. 

The longer the cable length, the 
more important this principle becomes. 
Avoid 26 gauge wiring with paper-thin 
insulation. The preferred cable is 24 or 

allow 50+ feet of line cord to serve tele­
phones or other devices. 

The appeal of low cost and no instal­
lation charge is hard for many to pass up. 
For single line installations, these cords 
can offer noise and static after being 
exposed to the mop, heel, and vacuum 
cleaner. However, when used as exten­
sion cords for modem, electronic two-line 
phones, these cables offer high levels of 
xtalk. 

The line cord does indeed have four 
conductors, enough for connecting two 
lines. The middle two conductors serve 
line one, the outer two conductors line 
two. Therefore, the conductors for line 
two are straddling line one. When 
installed for two-line operation, Fax 
machines and PC modems bleed over on 
these cables every time! If you employ 
two-line phones, use the six foot cord 
ONLY and do not use extension line 
cords. Avoid using these cords to serve 
several devices for multi-line service. 
Instead, install twisted pair cabling (!Ws) 
terminated onto RJ-type jacks. 

The following laboratory experiment 
will illustrate the difference between vari­
ous types of wiring. Xtalk can be mea­
sured by transmitting a signal of known 
amplitude and frequency on line one, 



while measuring with a frequency selec­
tive meter on line two of the same 
cord/cable. In our tests, we employed a 
Hewlett Packard 3336B 
Synthesizer/Level Generator and 
matched 3586B Selective Level Meter 
(see Figure 2). 

Desired results would be 100 dB 
separation between lines in the same 
jacket (line cords, IWs, etc.). This will 
never be achieved in practice, and typical 
results for twisted pair yield separation of 
more than 80 dB. Typical readings for 
line cords are in the 50-60 dB range, as 
illustrated in Figure 3 . Notice the consis­
tent 20 dB improvement of twisted pair 
over line cords. Also notice that parallel 
wiring is an improvement over line cords, 
but doesn't come close to the perfor­
mance of twisted pair. 

Using a typical two-line installation, 
let's consider the effect of utilizing line 
cords, rather than twisted pair wiring. 
The cumulative effect of employing line 
cords will cause a significant change in 
the level of electrical separation (xtalk) 
between line 1 and line 2 . The result is a 
xtalk figure of 55-60 dB. 

Dial tone is generated at the telco 
CO (central office) or remote unit at 
approximately -15dBm. Additionally, the 
local loop will account for an average 5 
dB (8.5 dB, max) of signal loss, amount­
ing to a -80 dB xtalk signal presented to 
the telephone instrument. While this sig­
nal would be negligible to older, passive 
instruments, modem telephones contain 
operational amplifiers, producing 5 dB to 
10 dB of gain. The result is a signal in the 
70 dB range, which can have an interfer­
ing affect on normal conversations in a 
quiet room. Actual Bell Labs studies have 
determined that signals down to -90 dBm 
(0 dBmc) can cause interference. 

Tone dialing signals are transmitted 
at -6 dB to -7 dB, resulting in a xtalk sig­
nal of -62 dB. With amplifier gain, this 
signal approaches -55 dB and is easily 
heard during a normal call. Similarly, fax 
machines and PC modems transmit sig­
nals in the 1.7-2.5 KHz range. While 
these signals are transmitted at approxi­
mately -10 dBm, notice the increase in 
xtalk at frequencies above 2 KHz. These 
signals are also easily detected. 

The previous information should 
convince you to install twisted pair IWs 
for multi-line installations. Since many 
employers are encouraging the "Work at 
Home" ethic, there has been a significant 
increase in orders for additional lines at 
homes and small businesses. There has 
also been a significant increase in the 
number of xtalk complaints. Now you 
know why! 

We'll break here for an admission 
that the telco is responsible for some 
xtalk complaints. The most common 
cause of xtalk in telco facilities is "split" 

SNC Manufacturing Co., Inc. 
101 Waukau Ave. 

Oshkosh, WI 54901 
414-231-7370 

Coil Sales & Mfg. 
Charles Center 

5600 Apollo Dr. 
Rolling Meadows, IL 60008 

708-806-6231 

Opto-Tech Industries, Inc. 
P.O. Box 13330 

Ft. Pierce, FL 34979 
407-468-6032 

cable pairs. This occurs at a splice loca­
tion where one side of a line is 
inadvertently spliced to one 
side of another line (see 
Figure 4). If the pair is "re-
split" at the terminating 
location, the customer 
will experience xtalk 

demarc device. Connect a PASSIVE 
instrument to the test jack and place a 
call while listening for RFI. If no interfer­
ence is present, reconnect all IWs but 
leave all phones unplugged. Place test 
calls from each jack using a PASSIVE 

this service (probably not for free). It used 
to be feasible to build filters and RF traps 
into the phone at the field location, but 
since de-regulation, it is not practical to 
make such modifications to every make 
and model of telephone. Manufacturers 

(if not re-split, they CD .l~{O· ~·'-<T~~'S'H" \f • H"<l"• ~ 

~ ---·-----~~· ~-~-~ .. -
will experience no 
service). Pairs 
may also be 
split on a side 
leg of cable 
and cause 
this condition. 
These problems 
seldom occur and are 
corrected when dis­
covered. You will 
cause the same prob­
lem in your own 
cables by splitting 
pairs. Split pairs also 
cause frequency 
response problems for 
PC modems and fax 
machines. 

Special terminal 
equipment such as 
radio tele-patch or 
telemetry transceivers 
also cause xtalk. This 
equipment allows the 
output level to be 
manually adjusted 
from -30 dBm to + 10 dBm. When oper­
ation becomes erratic, many technicians 
merely crank up the gain, causing the sig­
nal to bleed over onto several lines. The 
output should never be adjusted "hotter" 
than 0 dBm. If a stronger signal is 
desired at the far end of the cir­
cuit, the telco engineering 
department should design a 
system with gained 
repeaters at select 
office locations. 

RFI is becoming a 
frequent complaint 
in urban areas. Not 

·~ ~, ' . 
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instrument, again listening for RFI. A pas­
sive instrument is an older style phone, 
preferably with a rotary dial. This must be 
a known good instrument, as a high 
resistance component (such as a dirty 
contact) may act as a RFI detector. If RFI 
is now being detected, your station wiring 
is acting as an antenna and "tuning" you 
into the interference. (More on this in a 
moment.) 

XTALK RESPONSE 

I Figure 2 Measuring Xtalk 

should design and build instruments that 
will function properly in the real world. 
Again, since few customers ever experi­
ence this problem, it is not cost-effective 
to build RFI rejection into every tele­
phone model. 

If RFI· is present at the telco demarc 
with ALL !Ws and electronic phones dis­

connected, call local 
repair service. They 

Twisted Pair /Parallel Wire/Line Cord 

only are more 
people 
involved in 

Xtalk measured In dBm 

will test their cables 
for open sheath 
bonds and proper 
grounding and, if nec­
essary, install an RFI 
filter at the demarc. 

100 .-----------------------------------------------. 

radio hob- eo L=======~==================~----J Just as with xtalk, it 
is helpful if you can 
determine where the 
RFI originates and 

bies, modern 
telephone instru­
ments are excellent 
radio receivers . As 
these two worlds col­
lide, the telephone user 
suffers the most aggra­
vation. Older tele­
phones were passive 
instruments with one or 
two nonlinear elements 

40 +-----------------------------------!1 

20 +------------------------------j 

0 +---+--+---+---+----+----+----+----+----+--~. 

what frequency is 
being transmitted. 
When the interfer­
ence is in the com­
mercial AM/ FM 
bands, this is fairly 
simple. If you suspect 

1000 

to contend with (duo-
diode click filter in 

1850 2100 
Frequency in Hertz 

2250 3000 

ham or CB radios, 

handset) , but newer 
phones are microchip 

- Twisted Pair 

Wiring Type 

-+- Parallel Wire 
I 

-4- Line Cord j 

check around the 
neighborhood for a 
new antenna. Once 
you feel you have 
located the transmit-and microprocessor 

controlled magic! 
Tronomll - Line 1 OdBm 800 Ohm Z 

Receive - Line 2 BW•20Hz 800 Ohm Z ter, ask the radio 
Unfortunately, they also 
demodulate radio sig- Figure 3 Xtalk analysis for wiring types 

··· I operator to perform a 
test broadcast with 
you to determine the 

interfering frequency(s) . Most legitimate 
radio operators will be glad to help out. 
They don't desire the neighbors blaming 
them for a problem. Remember, the 
problem is with the design of your phone, 
not his/her radio. Let me qualify that: 

nals! 
This can be a most difficult problem 

to correct, but RFI can be eliminated if 
these directions are followed in a step-by­
step manner, i.e., don't skip around. First, 
determine if the radio signal is being 
picked up via !Ws and telephone instru­
ments (fax machines, PC modems, 
answering machines , alarm systems, 
auto-dialers) or if they are being delivered 
to you via telco cables and wiring. 
Disconnect all IWs and mlephones at the 

If no RFI is present, connect tele­
phone equipment one at a time while lis­
tening for RFI. You will determine that 
one or more of the instruments are sus­
ceptible to RFI. In many cases, the 
phones are not picking up the signal from 
the IW or cable, they are picking up sig­
nals from free air, just as your AM/FM 
radio. Ask the telephone manufacturer to 
modify your equipment to reject RFI. 
Many domestic companies will provide 

Illegal power levels and/ or improper 
radio/antenna installations will cause 
harmful (noise) interference and do NOT 
fall under the control of the local telco. 
The FCC will not accept a second party .,. 
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complaint, but must be contacted by the 
end user. The most recent decision by the 
understaffed FCC is to only investigate 
the most serious infractions and they will 
urge you to try several mitigation tech­
niques to resolve the problem. They are 
well aware of the problem associated with 
some phone designs relative toRR. 

Knowing the offending frequency 
may hold the key to correcting your prob­
lem. Determine the wavelength (in feet) of 
the frequency by the formula: X = 300/ f 
(in MHz) 3.28. Where X = wavelength in 
feet, 300 is a constant for velocity, f = fre­
quency (in MHz) and 3.28 converts from 
meters to feet. Consider CB Channel 19, 
a once popular frequency for traveling. 
Ch. 19 is 27.185 MHz, therefore, 
300/27.185 = 11.03 (meters) x 3.28 = 
36.2 feet. 

What is the length of each of your 
station wires? One may be very dose to 
36 feet (with line cord) and is the exact 
wavelength of the transmitted frequency, 
making your phone a perfect receiver. To 
correct the problem, splice an additional 
20 feet of IW to the existing 36-foot sec­
tion and "de-tune" the antenna. The 
other consideration is if the IW is a frac­
tion or a multiple of the offending wave­
length. This interference occurs when 
you are in close proximity to the radio 
transmitter or tower. The antenna 
propagation pattern may have a 
lobe that affects you while the 
houses next door have no prob-
lems. 

Several filters are available to 
remove RFI and some require special 
installation (see Figure 5). The SNC 
Manufacturing Co. of Oshkosh, WI pro­
duces a model which plugs into the AC 
outlet (to pick up a ground only) and 
offers RJll jacks on the front for easy 
installation. It is called the RID (radio 
interference damper) and resembles a 
power transformer for a tape player or 
calculator. While the manufacturer will 
not allow total disclosure of the design, 
the filter is a tuned (precision wound) coil, 
low-pass L filter with sealed RF shield. 
This device will solve most problems with 
RFI if the problem is not in the 
phone instrument. 

SNC is also the leader in 
Power Line Harmonic noise 
mitigation products. Coil 
Sales & Mfg. of Rolling 
Meadows, IL also pro­
duces a line of RFI fil­
ters . These small, 
compact units are 
weather-resistant 
and one model is 
field -tunable. 
Opto-Tech 
Industries of Ft. 
Pierce, FL has a new 
line of filters available, 
offering modular design 
for easy installation. 
These filters are potted 
into a small modular unit 
equipped with a jack/ plug 
combination, and can be 
installed between the 
handset and telephone 
base. 

All the filters listed 
above are effective at 
attenuating RFI signals. 
Proper installation is a 
trial and error process, 
beginning with installation 
at the NID. Severe condi­
tions may require several 
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filters , located at each end of the IW, and 
also between the handset and telephone 
instrument. Filter prices range from a few 
dollars to about $75.00 each. 

withstand potentials of 400 volts (90-130 
VAC RMS = 255-368 VAC PP biased at 
-50 VDC), while passing (if series filter) 
20-50 VDC @ 60 rnA (see Figure 6). As 

you can see, we are asking a lot from 

this filter. 
Additionally, larger value capacitors 

add to the load imposed during ringing 
cycles, and may "look" like several addi­
tional ringers to the telco ringing circuit. Symmetrical shunt filters can be 

installed by placing .01 uF capaci-
tors across the telephone line, and Figure 4 Split cable pair at splice pofut 
from each side of the line to ,..------------------------------------, 
ground. All components 
should be rated at 600 volts. 
LC filters are the most 
effective and must be 
custom-designed for 
each installation. 

Avoid using 
RCL filters, as the 
resistance will add to 
the local loop and 
reduce operating current. 
Also, the pass band of the fil-
ter must be 20 Hz - 4,000 
Hz, with a roll-off of no more 

than .5 dB across 
the band. 

The 
must 

able 

filter 
be 
to 

C tl b / 4. Poti r S 

\ 

8 

Home-brew circuits are fun to cre­
ate and must also pass all criteria 
listed above. 

Once you have narrowed the 
trouble down to station wiring 
(IWs) or electronic telephones, it's 
time to begin experimenting with 
filter designs. Before launching 
into a full-blown engineering ses­
sion, install RF beads at the NID 
and each jack location, forming at 
least two loops on the bead. RF 
beads are available at most elec­
tronics stores and you can pur­
chase quantities at good prices 
from vendors in this magazine. 

In some cases, no amount of fil­
tering seems to alleviate the prob­
lem. When this happens, you will 
likely discover RFI being detected 
by unshielded components on the 
telephone's printed circuit board, 
and there are no practical meth­
ods for repair. Several of the com­
mercial filters are designed for 
quick installation, allowing you to 

Figure 5A RFJ Jf:~ters 

experiment with installation locations. 
Remember that factory-made filters have 
been lab tested for liability considerations. 
If the commercial filters (or home-brew) 
fail to correct tbe RFI for a single instru­
ment, you will have to decide if replace­
ment is worth the effort. 

If RR is due to station wiring (or 
some phones), the filters will eliminate 
the problem. However, some telephones 
will always accept RFI, regardless of any 
attempt to eliminate interfering signals. In 
this case, filters may only reduce the sig­
nals to a "low annoyance" level. 

Replacing IWs with shielded wiring 
can be effective if the shield is grounded 
at both ends. While some would have you 
believe this sets up a ground loop, you 
can use the third member safety ground 
as a reference for the shield. This will also 
keep the shield from becoming a current 
carrying conductor. Grounding shields at 
a single end allows the un-grounded end 
to be a different potential than other 
ground sources nearby, creating a safety 
hazard. In addition, ground all unused 

Figure 58 
Handset filter installed 



conductors in each IW section (shielded 
or not). 

While responsibility for RFI mitiga­
tion lies with the offended party Oust as 
with RR on televisions), radio operators 
can reduce the likelihood for interference. 
Often the antenna can be raised 10 feet, 
changing the "skirt" of the radiation pat­
tern, so that nearby neighbors are not 
effected. This suggestion will probably 
invite letters, but it's true! 

on Tx freq.) across the power leads and 
from each lead to ground for added pro­
tection. Keep leads short, and close to 
the radio case. 

When installing a grounding system, 
do not rely on a single driven electrode for 
protection. Any man-made ground (driven 
electrode) should be tested via approved 
methods (fall of potential, preferably) to 
determine electrical worth. Man-made 
grounds must be qualified as 25 ohms or 
less to meet code requirements. 

a clamp over the joint. 
Be sure to bond across tower 

section joints to keep . the tower 
from radiating (unless the tower IS 
the antenna!). Ensure all rain gut­
ter and downspouts are not equal 
to your Tx wavelength. 

Next month, we will wrap-up 
this series by demonstrating a test 
set that actually measures noise sig­
nals and telephone operating para­
meters, and we will examine the last 
two noise types: EMI (electro-mag-

netic interference) and power 
line interference. NV 

Many "snowbirds" spend winter 
months in Aorida, installing temporary 
ham shacks in a spare room. These 
installations often lack proper electrical 
design, and typically involve mobile units 
powered with 12 VDC power supplies. 
The antenna installation also leaves 
something to be desired, with the feed­
line run through a window and little con­
sideration given to grounding systems. In 
this case, radios can leak RF into the 
power line, transmitting spurious radia­
tion into surrounding homes. 

In addition, all driven elements on 
the property must be bonded together if 
power outlets are served by the same 
power meter. This avoids serious safety 
hazards regarding difference of poten­
tial between two independent 
grounding systems. ,.----..;..----------------------------, 

Stand-alone power supplies can be 
isolated from ground, allowing the radio 
case to "float" above ground potential and 
presenting a safety hazard to the user. 
With the case ungrounded, there is an 
impedance between the case and ground, 
making the case an effective radiator. 

Installing a ground bus for the power 
supply, radio case, and antenna feedline 
will eliminate the safety hazard and 
reduce/ eliminate RR from radiation on 
the power line. This is important for fre­
quencies below 100 MHz. Install .001 uF 
capacitors (select broadgauge value base 

The ground rod at the power 
meter is connected to the power 
company MGN (multi-ground-
ed neutral) and is the prime r 
source for interconnection _.. 
of all additional ground-
ing systems. 

Use approved '~ f 
mechanical grounding con- """ 
nectors, such as compression 
fittings and bolt-on clamps when 
connecting ground conductors to 
rod. Avoid the temptation to sol­
der the ground wire to the rod. 
While it may look great, power 
spikes and lightning strikes will 
weaken the connection and the 
connection will eventually become 
resistive. If you must solder, place 
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iiiffiii•iii 310 ~F~~i;~ite 4 Ne¢ DTMF & RoTARY 
ELECTRONics Eugene, Oregon 97402 TEST DEcodERS 
ToNE,MASTERTM TM, 16A & TM, 16A Plus 

-IC»>O..o.- .,._ IHI'<H•'-"'K a..-otJI , 

~w llllmllillilD 
TOtJ.,.MIIJt<!r,.. TM 161'1U6 

O'T'>o'IPT•- """,_ ___ t 

Decode and display DTMF from nearly any audio 
source; scanner, tape recorder, etc. And now decode 
and display either DTMF or Rotary digits from a 
telephone. TM-16a PLUS with RS-232 serial output 
includes Logger Software for optional automatic 

date/time/number logging using your IBM Compatible computer. Pnu~~~~~;,:;~~~.JeGt 

TM-l6A DTMF & Rotary Decoder $179.00 TM-l6A Plus with RS-232 output $249.00 
• Shipping/Handling $5 USA/Canada, $15 Foreign. Premium shipping ovoiloble for on additional charge. 1 :u-1 

Visa, MasterCard, Discover & American Express Accepted. COD on Cosh or Money Order basis on~: $5. ~ -

Orders: (800) 338-9058 Info: (503) 687-2118 Fax: (503)687-2492 

1#100 AUDIO - VIDEO - LASERS cont. 

HELIUM NEON LASER, 6-7 MW with AC 
power supply. Removed from printer. 
Bright red spot. $68 & $13 S&H. Roth, 
303-530-9252, Fax 303-530-9772. 

WANTED: SOFTWARE schematic ser­
vice manuals? Whatever you need, "VCR 
Repair Solutions", has got it! 10,088 
items with reference by make/model on 
IBM 3-1/2 disk. If we don't have the 
solutions, it's unrepairable! The time you 
save and the money made by this re­
source quickly pays for itself, @ $39. 
10,000 item tech disk upgrade, easy to 
install,@ $39. Order now! 1-800-890-9661, 
COOs OK! Or send to: "VCR Repairs 
Solutions," Phillip Tyre Company, 1076 El 
Camino Real, Redwood City, CA. 94063. 
(Fax) 415-369-0896. 

STATE OF the art night vision technolo­
gy. Gen1,T3C2 "owl" handheld scope, 
accepts 35mm camera lenses, $320 ppd; 
Gen2 "Night Hawk" binoculars, 4.5x 
power, $490 ppd; KGB spy binocular 2.5x, 
$35. Catalog, $4. Check, MO. Maxtech, 
PO Box 8086, FDR Station, New York, NY 
10150. 

BROADCAST VIDEO EQUIPMENT in 
good working order. DPS165 Frame­
Sync, $500; TEK 1420 Vectorscope, 
$1 ,300; TEK 1730 WFM, $1 ,300; Lietch 731 
SCH meter, $250; 3M-15X 15 x 7 VAA 
Router, 1 ,000; lkegami TM14-2RH 14" 
Monitor, $350; Lenco PMM-985 10" B + 
W Mon, $100; Tentel TQ-1800 Torque 
Gauge, $100; Wireless IR IBM Keyboard, 
$100. Trades welcome, contact Dave, 
513-738-0880 aft/eves. 

VIDEO MOVIES FOR SALE- GET YOUR 
FREE CATALOG TODAY. 5,000 VHS mov­
ies in stock. Call, Fax or write T_T.S., 648 
North Northwest Highway, Box 239, Park 
Ridge, IL 60068. Phone 708·518-8015, Fax 
708-518-8598-

VHS.VCR Repair Solutions Sets I through 
IX. Each contains 150 symptoms and 
cures. Free assistance. $19.95 each, all 
nine, $39.95 plus $3 shipping. Visa/MC. 
FAX 219-272-6612. Eagle Electronics, PO 
Box C, 52053 Locks Lane, Granger, IN 
46530. 

3 NEW 20 inch remote control Color TV 
name Toshiba. Send for description and 
cost. Alex Mastin (ENTS), 1107 8th St. 
NE, Canton, OH 44704. 

Tllltronix 222 
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LU•TECH 
• Test kits for most brands 

1 00°/o warranty. 

• The best Ch. 3 notch filters. 

• Torx bits and tools to fit your needs. 

1·800·930·2244 
Write In 130 on Reader Service Card. 

MCI STEREO Recorder; Ampex Recor­
ders; Otari MTR10-2 Recorder; Audio 
Technica Mixer ATC820; Marantz Tuner/ 
Scope, pre-amp; Power Amp; DB4NR 208 
System; HP 333A Distortion Analyzer; 
Dual 24DB/Octave Filter; Sencore TF46 
Tester; Heath Audio Generator, IG72; 
Tentalometer T2-V20; HME Wireless 
Mics 252A; Wanted: Frequency Counter. 
214-321-6580. 

CABLE TV 
110 

SB·3 REAL SB-3 1-piece board, works 
every where $19 each, minimum 10-lot, 
1-year warranty. 405-634-3338. 

R2/V5/CFT one wire w. HRC/STD. Limited 
time offer. $20 min. 5 pes. quantity disc. 
available. Master, Visa or COD ok. Video 
Equipment Inc., 1-800-831-2050. 

ZENITH Z-TAC compatible converter de­
scrambler (combo), has 288-02A micro­
processor, like ST1600/2600/3600/5000 
series, works on all Zenith except PM-PZ­
PA system, decodes encrypted audio, 
stereo, audio/video outputs (sorry, no 
remote control). Ready to go, eliminates 
"flashing," $100 each, plus shipping, 
money order or cash COD, 719-661-1659. 

CABLE & MMDS PULLS. Wholesale pric­
es on clean equipment in large or small 
quantities. We offer the best selection. 
Fast friendly service. Call us first! Mes­
sage/Fax: 501-223-9406 or write Surplus 
City, Box 23016, Little Rock, AR 72221. 

PIONEER 1-PIECE compatible with BA-
5XJ<X:$175;6110:$195;6150: $210;6310: 
$230; 6350: $250. 1-Year Warranty, no 
minimum. 405-634-3338. 

WE BUY ALL TYPES OF CABLE EQUIP· 
MENT. WE PAY HIGHEST PRICES. CALL 
603·425·7706. ALL CALLS CONFIDENT!· 
AL. 
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CBTV CONVERTERS: Compatible with 
Jerrold: 400 + 450-DIC: $59, DP5: $115, 
JSX-DIC: $19, SB-3: $19, Steath-1000: $49, 
MLD-$12, M-80: $69, Pio-green: $69, SA-3: 
$49. Call for low-cost, plain. 60-channels 
only: $29, minimum 10 lots. 1-Year War­
ranty. For dealers only: 405-634-3338. 

CABLE CONVERTERS. Defective with 
most parts, case, main circuit board, 
tuner, power supply, etc. Sold as-is, $50 
each. Call 407·722·5749 or Fax 407·727· 
8640 to find models available this month. 
No Florida sales. 

BUYING JERROLD Digital Cable Radio 
mod. DCA 4000 with Maestro remote. Tel: 
609-646-3993. 

E2 BLUES, lost the serial number of your 
BA63XX convertor? We can help! Data 
extraction and error code removeable. 
Call407-676·2530 for 24 hour voice mail. 

BETTER DESCRAMBLER now possible. 
New universal descrambler upgrade ki t 
improves all; M&G, Northeast, Mystical, 
etc. Basic kit $19.95 US. Free info. Robert 
Snow, PO 22048, Lansdowne, St. John, 
Canada E2K 4T7. 

WIRELESS REMOTE control converters: 
Regal-83, last channel recall , Parental 
Control : $45 or: 99-channels compat ible 
with DQN-5: $45. Minimum 10-lots, all 
wholesale prices. We also carry most 
hand remotes. 405-634-3338. 

TELEPHONE KIT $19.95 
Thafs right, it says TELEPHONE KIT I You can 
build your own clear telephone with flashing neon 
lights and redial system just under twenty bucks!! 
The clear plastic case allows you to show off your 

circuit WIZardry, and the kit provides you with a 
working phone that features last number automatic 

redial, flashing neon lights when ringing, and a 
mute button (if only they could put one of those on 
Aunt Joan!) Kit comes complete with all parts (9 

volt battery not included), and is 

gatB 
ELECTRONICS. INC 

8123 PAGE BlVD • ST. LOUIS, MO 63130 

(314)427 -6116 

surprisingly easy to build! Phone 
hangs up on any flat surface (or hang it •1 

on the wall, it comes with a wall • 
cradle!), looks professional with 

convenient touch button key pad, and a 
great set of instructions covering basic 
theory of operation, how to put the kit 

together, and appropriate schematic diagrams. 

9222 CHESAPEAKE DR. • SAN DIEGO, CA 92123 
(619)279-6802 

2525 FEDERAL BlVD. • DENVER, CO 8021 1 
(303)458-6444 

MAIL ORDERS CALL TOLL-FREE 
1-800-669-6810 

FAX ORDERS (314)427-3147 

ELEClRON~ALLYSP£AKING, 
GA TEWA rs GOT IT I 

OAK DESCRAMBLERS, (compatible), 
Minicode N12-VS $35; M35B·VS $10; TC· 
35B-VS $35; Ch3 In/Out complete de· 
scrambler boards (no cases) $20; Mark-V 
encoder, like new, was backup unit, with 
operating manual, $600; also schematics 
and service manuals; PONDEROSA, 719· 
661 ·1659. 

E2 BLUES, lost the serial number of your 
BA63XX convertor? We can help! Data 
extraction and error code removeable. 
Call407-676-2530 for 24 hour voice mail. 

HAMLIN DESCRAMBLERS, (compatible), 
MLD-1 200 Channel 3 units, checked and 
working, plus shipping costs, $35 each. 
PONDEROSA, 719-661-1659. 

ltsy Bltsy Teeny Weeny 

COLOR CCD VIDEO CAMERA 
$259.00 

Soy Cheese! A geot camera In a 5p.1-crozy size. 
The perfect camera for security oppllcotlons, AC 

viewing, ond oil kinds d other projects. The 
picture quality Is remoriloble ond the compact size 

will amaze youl The processor boarclls 
only about 2.5'x 2.S'x 0.75' and the ccd 

board measures approximately -
1.5'x1 .4'x1'. The camera reotures a 1/3 
ccd sensor, 330 lines d resolution , with 
a shutter speed d F2.8 . Complete with 

a wide engle lens, this unit Is geot for video 
conmrenclng, video survelllonce, video telephone, 

ond all kinds d experlmentol uses! 

HOW TO 
KEEP 

YOUR VCR 
ALIVE 

HOW TO KEEP YOUR VCR ALIVE $24.95 \. 
Cameroreq..~lres 12 VDC. 

Cleverly subtitled VCR REPAIRS ANYONE CAN IX>, this book is one of 
our best sellers. This is probably true because you really don't have to 

read the whole book! Organized by symptons, How To Keep Your VCR WORLD RADIO TV \ 
HANDBOOK· WRTH 

$24.9S IIIII Alive is written in an easy-to-understand format w ithout the usual 
technobabble. Illustrations and appendices provide additional help as 

you endeavor to keep ¥QYI vcr up and running. 
WORLD All the latest Information In one book, 

BIG BROTHER IS WATCHING ••. 
RADIO • TV the WATH Is a perennial ravorltel It Is 

HAIIDIIO()K a comprehensive countrv-by<ountrv 
VIDEO CAMERA AND MONITOR llntlngs d long, medium, and short­

wave broadcasters by li'eq..~ency, time, and longuoge. 
In addition to being able to find out when and where 
to bJne In cortoons In Colombia or punk rock In Peru, 

COMBINATION $125.00 
You've probably wished for a closed c1rcuit camera/monitor system for your home or 

bus1ness, but those cost big bucks! Well, once again, Gateway comes to the rescue' 
1 ooo -I We've got a 9' solid state video monitor with black and white camera and 10' interconnect- the Ukth has special feab.Jres like world satellite 

broadcasts, receiver test reports, worldwide 
broadcasts In english, broadcaster addresses and 

ing cable. Runs on 115 VAC There 1s a microphone in the camera for one-way audio 
monitoring, and you can make cable runs up to 300 It with twisted 3-pair wire. Requires 6 conductor round 
telephone cable and RJ-12 modular plugs. Why so cheap? The surplus market is an amazing place! We 
hook 'em up, make sure they gel a picture from the camera to the monitor .(thars quality control!) and sell 

personnel, ond maps of principal tronsmltter sites. A 
'\... must-h011e for every shortw011e listener. / 

them to you at such-a-0081 prices. 
Great for A TVers, business monitorin~ . and 1-spy surveil!ence. 

approx. dimensions : camera 2-1f2" x 4-1/4' x 8 monitor 8-1f2' x 8-112' x 9-318' 
·-------------, 
U1i~~~~ T:~;,t::{r;~> 1 

("maiardar CUIIomen ple.e nckJde $15.00 per tyllem far ll1ppilg & halcfng) 
ASK ABOUT OUR SWITCHING MONITORS AND ACCESSORIES FOR THIS SYSTEM! .. _____________ .. 

Passive Infra-red Talking Motion Detector Ill ~27.50 
•stov out of that refrigerator 1•. •watch vour stepJ• ... The possibilities ore mind-boggling with this talking 
motion detector. You speak Into It to record your message (upto 12 seconds longJ, -turn the unit on, and 

lnstontlv your voice (or your mother-In-lows) reminds anyone In the vicinity that you were expecting them. 
Message con be chan~ with the.-Rip of o switch. Uses 4 AA batteries (not Included), or on external 

power source (built-In joCk). May be uSed Independently (80 db output) or with on amplified speaker to 
'\... blast your message throughout the house. Approx 4"x 3-112'"x 1-112•. 

I(C&rj@ l 
S =~D~~:R II 

sn.oo 
MiNi ~ MW visiblE II 

IAsfR MOOUI£ 

WAVE~rlt I 
6}0, 680 NM. I 

}/4" X 1/2~ C0Mplml
1 UNiT Jru A btJiiJ,iN 

poWER supplv ANd 1 
AN AdjusTAblE 

culMiNATiNG lENs. I 
OpERATES ON } volrs I 

DC (A pAiR of AA oR I 
AAA bATTERiES WORk I 

GREAT) I 
WARNING: AVOID I 

L DIRECT EYE CONTACT ...1 

ULTRA MINIATURE 
CAMERA 
$149.50 

This camera Is o tiny 
1.2S'x1.25'x1", features 

o 3.6mm wide engle 
lense, a 1/3 ceo sensor 
380 lines d resolution, 
ond electronic shutter 

timed 1/60. 1/100,000 
sec. Thanks to the small 
size, It con be housed In 

almost onythlngl 
Imagine, a camerea 
hidden to look like a 

smoke olorm. wall clock, 
or household lamp. ldeol 

for robotics, radio 
controlled vehicles, and 
mony other oppllcotlons. 

Requires 12 VDC. 
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HEAl 0UN ~34.9!::1 
A great tool for evert home, you11 be amazed l:>y the U6e6 you come up with. From the U6Ual 

heat6hrlnlc tul:>lng applications to ,..,moving sticky labels and even meltlng Old ~ 
Fro6~. thl6 h~un 1s a must-havel Feature6 Include dual he~ selection 750 
or 1000 degrees Fah,..,nhelt), a hanging hoolc, and an Impressive 10 Amps.~20 
Volw, 1200 W~w. 4100 BTU's rating. The manufactu,..,r even lnclude6 a eletachal:>le 
rotating scraper l:>l&le for paint ,..,moval appllcatlonsl Th16 unit Is 60 great, the,.., Is a 

2-year manufacW,..,r'6 warTan~. 

0 
127 THERMOCOUPLES PELTIER JUNCTIONS 

The peltier jmtio11 I• • .o1i~- state thermovolttic ~evice. Current applle~ 
to the ~evlce will pro~uu ~ .. t 011 one li~e of the ~evice .. ~ • col~ aurfm 

01 th other •l~e. Wtter plue4 •• the surfue will freeze tt ~ell 
4e~en41nl •• peltrlty If tpplle4 felttge. l~eal for appllutlm from 

~-12 ~IJC -- gra~ • ••ttery u~ let your lmtglnatloa run wll~l 
DOCUMENTATIOtf INCLUDEDIII . 

S••ll Peltier Ju•etl•• $20.00 0 
(approxiMately 1.17'' x 1.17'' x .12"1 

Ltr1e Peltier Junetle• $29.50 
(approxl111ttely I.S6" X I.S6" X .IS") 

THE FINE PAINT : PAJCES SUBJECT TO CIRIIGE WITHOUT NOOCE • GATEWAY IS NOT AESPONSIBlE FOR PAINTING 
EAAOAS • MASTEACAAD, VISA FWD DISCCNEA ACCEPTED • YES. WE'll TAKE I'OIJI CHECK- SOAAY, NO C.O.D.s • 
S 10 MEACtfflDISE MINWI..M ON tNlll OAOEAS • SU'PLY G ~ ITEMS IS liMITED • PAICES DO NOT INCWOE 
SHIPPING ' I.J'S GAC:llJ'jD SHIPPINGMWDliNG WITHIN THE CONTINENTAl U.S. (ITEMS AEQUIAING ADDITIONAL . 

f\WJUIITS ME NOTED) ..• S4.25 FOR THE FIAST ITEM, SO.SO FOR EACH ADDITIONAL ITEM. AESTOCHING ClflAGE NfW BE 
ASSESSED ON AEl\.HIIED ITEMS. IF YOU LOOK UKE I'OIJI OAIVEA'S UCENSE PHOTO, THEN YOU'AE TOO SICH TO OAIVEI 

[II] - ~ 
Write In 129 on Reeder Service Card. 

FUSES BLOWN? Lose your _program? 
Gai.Palce tool, directly READS many 
fuse maps, even if SECURITY FUSE IS 
BLOWN! Even verifies readings! Has 
other normal programming functions, 
$1,495. We will read fuse maps for rea­
sonable fee. Send complete details with 
SASE return envelope, POB 10009, Color­
ado Spr.ings, CO 80932. 

PIONEER UNITS. 6300·6100 boxes, call 
for prices. E2, E3, E4, E5 modules $65. RF 
cubes $150. SA3's modified to work on 
most Pioneer systems. Old green BDS 
modified to work on Pioneer systems. 
Call Bob, 216·428-6910. 

AMPLIFIED 4 SET COUPLER. Boosts 
(isolates input-outputs) VHF, FM, TV sig· 
nals (50-550 MHz), drives any combina­
tion of one to four TVs, VCRs, FM sets, 
etc. (3dB gain per channel). Specially 
manufactured, properly distributes one 
signal source for the whole house with· 
out creating input signal losses, isolates 
input & long cable runs. Amplifier in· 
eludes 3 ea. terminating resistors, 1 ea. 3 
ft. coax line & instructions. Operation 117 
VAG, 60Hz. Price MD-PH-1 $15.95 ea. 
(S&H $3.50 to 5 lbs. Priority Mail). CATA· 
LOG FREE, includes detailed MD-PH-1 
applications & instructions. CALL 702· 
642·0325. LESS BUSTER'S ELECTRON· 
ICS, 2039 Civic Center Drive #176A, N. 
Las Vegas, NV 89030. 

CABLE HACKERS BIBLES VOLUME 1. 
275 pages covering all aspects of most 
cable systems. Schematics, fixes, theory 
and more. VOLUME 2. All new informa­
tion including software. $44.45 each. Cat· 
alog $3. VISA/MC 602-782-2316/fax 602· 
343-2141. TELECODE, Box 6426-NV, Yu· 
ma, AZ 85366-6426. 

CABLE EQUIPMENT FOR ALL YOUR TV 
NEEDS. ALL BRANDS AVAILABLE. DIS· 
COUNT ON QUANTITIES. WE BEAT EV· 
ERYBODY'S PRICES. CALL 713·444·2477. 
NO TEXAS SALES. VISA, MASTERCARD, · 
DISCOVER. 

SA 8550 $100, DP5-DPV5 $125, DPV7 
$175, Pioneer 5000 series $150, Tocom 
compatible 5507 $185. Test aid turn-ons; 
Starcom compatible 6 or 7 $7.50, 2L 1 $5, 
R2-V5, HRC-STD $15, Pioneer 5000-6350 
$15, CPUs for SA 8570 thru 8600 $17.50, 
snap-in (quick boards) SA 8570 thru 8600 
$12.50, 10 min. 1·800·990-4160. 

CALL OR write for our latest free flyer on 
new and used cable equipment and 
cable accessories, boards, new and 
"used" IC chips, manuals, etc. 419·385· 
3100. Wizard, 1782 Arlington Ave., Tole· 
do, OH 43609. 

DPV-7212 $230, DPV5-232 $185, FTB-3 
- $60, SA3 $70, Pioneer descrambler $80. 
Test modules available. We buy raw 
units. Call National Cable Products, 
1-800-342-4509. 

E(E)PROM PROGRAMMER SYSTEM, 
$199. E(E)proms, 9346, Flash, Gals & 
Micros. Programmers, Erasers by AMS, 
Tribal and Xeltek. Send SASE for Cata· 
log. Build-Ur-Own, 9346 Programmers 
too. TRIANGLE PRODUCT DISTRIBU· 
TORS USA, 5750 Lakeshore Dr., Holland, 
Ml49424. USA. 616·399-6390. M-F 9am to 
2pm, EST. 

SA 8600, $190; DP7, $190; DPBB·Rl, $190; 
R·2V5, $200; CFT, $210; 5507, $200; Lots 
of 10 only remotes included. Very Clean 
Units. Call 818-304·4616. Want informa­
tion on SA DMX turn on. 



CABLE DIAGNOSTIC MODULES SA 
quickboards, 40 pin processors, new Pio· 
neer multimode map module. Custom 
Pioneer 6300 Zenifh, Star 6 DPBB, new 
Star 7 one wire no cutting of ICs, also 
new R2/V5/CFT clears corrupted memory 
and battery does not have to be cut. 
Security tools, all model converters, cata­
log competitive pricing. Visa, MC, Disc, 
COD, 1-800·256·2880. 

CABLE MODULES/Units: Tocom compat· 
ible $9, Star 7 $18, Star 6 $9, Pioneer 40 
pin $20, Pioneer-NO E4 $25, Zenith $8, 
Pioneer 63XX/67XX $30; Pioneer 61XX 
units $225, 63XX $245, Both with re· 
motes. All master files for sale $200. No 
CA sales. 1·800-MODULE·O. 

FOR SALE: Jerrold DSE 1000 encoder 
with frequency agile modulator, excel· 
lent condition, great for testing and 
repalring Trimode and S/A converters 
and descramblers. $2,000 or best of· 
fer. Call 1·800-GO-CABLE. 

MEMORY DEVICES PROGRAMMED. We 
will duplicate your ICs for $2 each. 
EEPROMs, MICROs, etc. We carry a 
complete inventory of hard-to-find ICs. 
Satisfaction guaranteed. Custom pro· 
gramming services available. 10 years 
experience. Message/Fax: 501-223-9406, 
Software Inc., Box 23016, Little Rock, AR 
72221. 

COAXIAL FM BROADCAST STATION 
TRAP, ETC. Cuts interferance from 
strong FM stations, etc, signals on TV or 
VCR, etc., 75 Ohm inputs. Specially 
tuned, matched pairs, notched at (MD·A 
110MHz, MD·B 106.5MHz & MD·C 
108.5MHz). PAIR are 70dB or better, FM 
band attenuation $19.95 pr., includes 2 
filters with F coupler & 3 ft. coax cable. 
(S&H $3.50 to 5 lbs., Priority Mail). CATA· 
LOG FREE, CALL 702·642·0325, includes 
detailed trap specifications, applications 
& installation. LESS BUSTER'S ELEC· 
TRONICS, 2039 Civic Center Dr. #176F, N. 
Las Vegas, NV 89030. 

UNIVERSAL BASEBAND Impulse 7000 
DPBB-7XXX channel 3 (compatible all BB 
mode). Have make & model number 
ready. $250 each, minimum 10 units. 
(Guarantee work in critical area.) 212-978· 
3535. No NY sales. 

UNIVERSAL DESCRAMBLER. Unscram· 
ble signals using your VCR as the tuner. 
Works with virtually any system, this is 
the only one you need. Declare cable box 
independence! $129.95 + $5 S&H. VISA/ 
MG. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504·482-3017. 

OAK SIGMA descrambler, Ch 3 output, 
rare hard-to-find units, $100 postpaid! 
Money order please. Surplus Electronics, 
POB 10009, Colorado Springs, CO 80932. 

TEST KITS. Star6 DPV $5, Star6 DPBB 
$15, Star6 DPBB M1 $25, Star? DPV $15, 
Pioneer all $25, S/A 8570, 80, 90 $25, 
Tocom all $5. Call 718-349·6506, Min. 10, 
NO NY SALES! 

SATELLITE/CABLE Descrambling Se· 
crets. Send $3 for catalog. Communica· 
tions Engineering, 76 Boulevard F, Hud· 
son Falls, NY 12839. 

MODULES ARE PRETESTED. Jerrold 
compatibles, DP5, DPV5, 10@ $8. DPV7, 
DPBB 10 @ $12. BA5100·BA6110 10 @ 
$22 ea. 6BB 10 at $12 ea. ZL3 10 @ $10 
ea. 5503A 10 @ $15 ea. 5503 VIP, 5507 10 
at $10 ea. 8550, 8570, 8580, 8590, 8600 10 
@ $24 ea. R2 V5 $26 ea. 30 days money 
back. KCS, 1·800·879·8820. 

"DESCRAMBLER SCHEMATICS RE· 
VEALED." A powerful guide to descram· 
bling schemes. $10. VISA/MG. ELECTRO· 
MAN, Box 24474, New Orleans, LA 70184. 
504-482·3017. 

MMDS MICROWAVE ANTENNAS. Will 
receive all MMDS & MDS wireless cable 
frequencies. 2100 thru 2700 MHz. Block 
converter for cable ready TV, complete 
with cable and 32 in. polarized dish. $185 
plus $10 shipping & handling. MOs or 
GODs accepted. Dave Porter, K-1, 10712 
E. Apache Trail, Apache Junction, AZ 
85220. 602·380-0064. 

EDUCATIONAL KITS FOR DPV7; DPBB· 
R1 $15, DPV5, 5503, 5507 $5, Zenith 
Z-test-3 $8, SA8550 thru 8600 $25, 28-pin 
stackable sockets for DPV7 kits $1.75. 
Complete units cheap! COD only! 818· 
578-8449. 

FREE PAY TV, NEED MONEY? Learn 
how to make money descrambling pay 
TV like the pros. You can make up to 
$20,000 a month. Anyone can do it al· 
most anywhere in the U.S. No electronics 
background needed. Order the NEW 
BOOK, Pay TV-The Inside Scoop. Send 
$9.95 to AN Publishers, 16281 S.F. Mis· 
sion Blvd. #407-N, Granada Hills, CA 
91344. 

R2 BLOWOUT! Test modules compatible 
with R2, V5, CFT, RF and more. No 
battery cut, boots, fixes the dead. Works 
where others fail, HRC/STD and channel 
3/4 output selectable $25. FSK kits $80. 
Software upgrades for RFT·1's $50 
(makes them work on all channels.) MY· 
CAL LABS, 707-763-7939. 

PIONEER, ZENITH ST 1200 and ST 1600 
for sale. Quantity pricing available. Call 
718·297-9221, 718-297-4877, or FAX 718· 
657·4015. Ask for Fred. 

ORDER NOW 1-800 4 HOBBY KITS Run your own Stereo FM radio station! Transmits a stable signal ;::::=;;::::===; 
STEREO FM TRANSMITTER 

AIRCRAFT RECEIVER SYNTHESIZED AUDIO GENERATOR 

in the 88·1 08 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs. antenna ideas and 
range to expect. latest design features adjustable line level 
inputs. pre-emphasis and crystal controlled subcarrier. CoMects 

Hear exciting air-craft ~ DDS (Direct Digital Synthesis) to any CD or tape player, mike mixer or radio. Includes free 
communications- technology brings you a terrific audio tuning tool tool For a pro look add our matching case set with on· 
pick up planes up to generator at a fantastic price! board whip antenna 
100 miles away! Generates from 0. 01 Hz to 50 KHz with FM·10A Stereo transmitter kit ......... .. ..... ... ... ... .. ....... $34.95 
Receives 11 0·136 five digit LED display of frequency. Sine CFM Case.wihip ant set .. , .......... ...... ................... .... .. $14.95 

MHz AM air band, smooth varactor tuning superhet wijh and square wave output adjustable 0-5 1--------.:...._---------=--::==::::::::::::::::::: 
AGC. ceramic filter, adjustable squelch, excellent volt p-p. Frequency selected by direct keyboard entry and DR. NI-CAD CONDITIONER/FAST CHARGER 
sensitivity and lots of speaker volume. Runs on 9V with handy continuous tune tuning knob. Crystal controlled Quit spending big bucks for replacement battery packs, rejuvenate and condition your 
battery. Great for air shows or jus1 hanging around the accuracy of 10 ppm and two memories for rapid frequency batteries for peak capacity. Advanced circuitry has optimized discharge before ciharge to 
airport! New 30-page manual details pilot talk, too. Add changes. Retire that jury-rigged old generator and treat eliminate memory effect and to condition batteries that have been poorly cared for in the 
case set for 'pro" look. yourself to the pleasure of using a new state-of-the-art SG· past. Quick ciharge rapidly brings battery to full charge in less than an hour-just 15 
AR·1 krt ..... $29.95 Matching case set, CAR ... $14.95 550! minutes for some types! And "top-off' ciharge mode squeezes every last bit of energy 

.. Ef.i:IF:f:r.i~tfiiii~R~immiiiiiiil,~SG~·~550~Krt~ .. S~1~9~9.~9~5~SG~-550~WT~ass~em~bl~ed~.=···~·S~2~69~.9~5~ into eacih cell for the absolute most capacity. Switch-mode regulator controls constant II current charge while being monitored by a negative delta·V system that cuts off the fast FM RECEIVERS & TRANSMITTER 

Keep an ear on the local repeater, police, weather or just 
tune around. These sensitive superhet receivers are fun to 
build and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 
ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control ( 146.52 included), pro-specs and data/mike inputs. 
Add our case sets for a nice finish. 
FM Receiver kij Specify band: FR·146 (2M), FR-6 (6M), 

FR·1 0 FR·220 (220M Hz) ........................ $29.95 
CFR set ...................................... $14.95 

SHORTWAVE RECEIVER 

World's smallest FM wireless ~~~~~~;T.]~~~~~~~~~~~===d~~~ 
mike. Smaller than a sugur cube 
• including battery and mike. Two 
sets of SMT parts supplied in 
case you are clumsy! Terrific 
audio pick-up (pin drop at 5 tt) and transmit range of 300ft. 
We include the battery (watch style), electret mike and 
even a tuning tool! Be a James Bond and learn SMT too! 

SURROUND-SOUND/REVERB 

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sylhesize a stereo effect from mono sources or richly 
enliven regular music. Add a big-voice reverll to your radio voice that others will envy! Our reverb/surround sound kij uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides· without spending hundreds! Add our case set 
for a neat. pro look. 
RV-1 Surround Sounci!Reverb kit ... .. ......... ... $59.95 CRV Matcihing case set. ............................... $14.95 
RV-1WT RV-1 case ................ ................................................................................ $99.95 

TOUCH-TONE REMOTE CONTROL 
Control virtually anything by Toucih· Tone remote control. The UAC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows secure control and multi-level access. Six digij LED display shows currently entered 
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing else like this uni~ be in 
complete control of remote radios, thermostats, hi·fi's, homes or even factories with the URC-1. Add our matcihing case set 
for a handsome finish. 
URC·1 Remote control kit .......................... $129.95 CURC Matcihing case set ............ .... .......... ... $14.95 
URC·1WT assembled URC·1 and case ....... .......................................................................... $189.95 

FM SUBCARRIER DECODER 
Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a 
demod output, but if your radio doesn't, irs easy to locate, or use our FR-1 FM receiver kit whicih is a complete FM radio 
with a demod jack built-in. These "hidden" subcarriers carry lots of neat programming • from stock quotes to news to 
music, from rock to easy listening · all commercial free. Hear what you've been missing with the SCA·1. 
SCA·1 Decoder kit ....................... ..... ....... $27.95 CSCA Matcihing case set... ...•.....•...••..•.•........ $14.95 
FR·1 FM receiver kL .............................. $24.95 CFR Matching case for FR·1 •........................ $14.95 

L·C METER 

Measure inductors from 10 uH·10mH and capacitors from 2 pF.·2uF with high accuracy by comecting the LC·1 to any 
digital multimeter. Two pushbutton raniJSS for high resolution readirl(JS and we even give you calibration components to 
assure proper accuracy of your kit! ActiVe filters and sWJtcihing suppll85 require critical values, no one should be without 
an accurate LC meter. For a pro look, add our matcihing case set. 
LC-1 LC meter k~ ..•............................................. $34.95 CLC case set ............................. .••.... $14.95 

MOTOR CONTROLLER 
Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you 
see surplus, and our MSC·1 for DC motors. The stepper driver features variable speed, haff 
step rotation, direction and power down mode, can drive most any stepper motor. Our DC ... ~& driver features pulse width modulation control allowing full motor torque even at 

low speeds and can drive motors up to 50 VDC 0 10 Amps! Add our case set 
• for a professional assembly. ~~) SMD·1 Stepper kL ................... $24.95 MSC·1 DC motor kL ... $24.95 

··· CSMD SMD·1 case .................... $14.95 CMSC MSC·1 case ........ $14.95 

Write In 128 on Reader Service Card. 

ciharge at the exact point of full charge-batteries are ciharged, not cooked! Charges 
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacrties up to 
10 Amp-hours. Runs on 12 to 15 VDC. Quij cooking your batteries, buying new packs, 
waiting hours for reciharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matcihing case set for 
a snazzy finish. 
DN-1 Dr. Ni·Cad cond~ionerlfast charger ki1 .......................................... $49.95 
CON Matching case set. .. ...... ..... .. ........... .... .... .. ... .... ............ ..... ..... . 
DN·1WT assembled Dr. Ni-Cad with 

New low-cost microwave Doppler radar kij "clocks" cars, planes, boats, horses, bikes or any 
large moving object Operates at2.6 GHz with up to 1/4 mile range. LED 
digital readout displays speed in miles per hour, kilometers per hour or 
feet per second! Earphone output allows for listening to actual Doppler 
shift. Uses two I ·lb coffee cans for antenna (not included) and runs on 12 
VDC. Easy to build--all microwave circuitry is PC stripline. ASS plastic 
case with speedy graphics for a professional look. A very useful and full· 
of-fun kit. 
SG·7 k~ .................................... ..................... $99.95 

STEREO PEAK HOLD BARGRAPH 

CRYSTAL 
RADIO 

Relive the radio past with a crystal set 
like your grandfather built. Uses genuine 
Galena crystal and catwihisker. Several 
different types of radios are built, 
including standard AM broadcast, 
shortwave and even WW II foxhole 
style. To compare modern semicon· 
ductor detectors, we include a diode for 
comparison. No soldering required and 
we even give antenna ideas. Radio for 
free, get it now before Clinton taxes ill 
CS·1 Crystal set k~ .. ............. $19.95 

TOUCH-TONE DECODER 

Grab Touch-Tone numbers right off the air, phone or tape. A simple hook·up to any radio 
speaker or phone line is all that is required to instantly decipher toucih·tone phone 
numbers or codes. A 256 digij memory stores decoded numbers and keeps rts memory 
even in the event of power loss. An 8 dig~ LED display allows you to scroll through the 
memory bank to examine numbers. To make it easy to pick out number groups or codes, 
a "dash" is inserted between sets of digits that were decoded more than 2 seconds apart 
A "central-office" quality crystal controlled decoder is used allowing rapid and reliable 
detection of numbers at up to 20 digrts per second! For a professionally finished look, 
add our matcihing case set. Start cracking those secret codes tornonrow with the Tone 
Grabberl 
TG·1 Tone Grabber k~ ............ $99.95 CTG Matcihing case set.. ...... $14.95 
TG·1WT Fully assembled TG·1 and case ................................ ......... $149.95 

DIGITAL VOICE RECORDER 

Chatterbox digital voice storage unit will record your message of up to 20 seconds. 
Time is split up into four 5 second blocks which can be played separately or 
cascaded for longer messages. An LED display shows message location and 
current mode for easy operation. Nifty built-in interfaces allow simple connection to 
transmitters for automatic keying when the PTT is initially closed or after it is 
released. You can even loop your rig's mike through the Chatterbox. For contest or 
fun use, the CB·1 can drive an external speaker. Includes a built-in electret mike. 
For that finishing touch, add our matcihing case set. 
CB-1 Voice recorder kL ............... $59.95 CCB Matcihing case set... ........... $14.95 
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~ ~ BRIGAR ELECTRONICS INC. 
• 7-9 ALICE ST. 

BINGHAMTON, NY 13904 

TO ORDER: 
PHONE: (607) 723-3111 • 
MONDAY- FRIDAY 7:30AM TO 4:30PM 
SATURDAY 7:30AM TO 12:00 NOON 

FAX: (607) 723-5202 
24 HOURS A DAY 7 DAYS A WEEK 

OlJANnTY DISCOUNT AVAJUPf/P:-.1\ .. IMMEDIATE SHIPMENT FROM STOCK PHONE,MAIL OR FAX IN YOUR ORDER TODAY 

!Z ~ [111\ PRICES SLASHED!!/ c~~A~~G 
SLO-SYN41 MICRO SERIES 

MOT\OM CONTROLS 
MODULAR TRAIISLA10fl DRIV£S 
Tho 230-t --· c-lnput plllooo 1n1o 
lltivo •• ollho propw I""'UifiCa and_., 
uequirod to -•tl 1 1~"1 motor: - 1,_ 
puloe lloirlo "lrlnlilud" Into one - atop. 

To drivo lllo -· • tecllniQul ... ld "chopp­
ing' Is uud. Tho voiUigo -liocf to .,. motor 
Wtndingt • turned Oft .nd off ¥ery ,.._y, or 
c-d. Tho •~!~togo 11.- ond ~ lroq. 
art Of.eiMIV controbd -.o ht U\e d..w.d cwrent 
is produced. The lnltant.eneout current In 1he 
dtNe circuit il ..._,and ~ wed to conu~ the 
·Cwr.nt to the ,...., • 

Tho lrlnolotor clrcukry -tl • linglo II'JIH 
or • rJmo 11 In ._ lnd -- wllic:h ,.;,c~~ngl 
.of lllo-muot be tumect on - flflln ordo< to 
..... one. 1111- lhlft ono ... , . tho lrWIIiltot 
circuit ia fuHy eetf conc.ined and .. not acce•ble 
lllroUIIh ony ollho function pins. 

'SIJI'IIl.YVOLTAIIE NEEDED: 2SV0c. NOMINAL 
24 MIN TO 34 MAX .. a.UI»>G -.'t. 
SUPPLY CUIIRENT: 2.&AMP£RES. 
I'lL T'tll CAPAC:ITOII MOUIREIIENT: 

MiNIMUM Of 250UFD. IOVOC NEEDED ACCAOSS 
VU-VOM AT DRIVE TERMINALS 
CO.IITIItOL IIITIIIFAC£ ~UNTa: 
MIN PULSE WIDTH LOW: 1& MICAOSECOHDI 
MIN PULSE WIDTH HIGH: 10 MICROSECONDS 
niSE AND FAU TIME: LESS. THAN 2 MICIIOSECONDS 

SUperior Electric 
TYPE 230-T 

+ 
ILO.a\'N IIIICIIO aENL. 
TYP1 UO-T 2A -
DE8CIIIPI10N: 
• POI.AII, 2 l'tiAaa llVI'ING 
IIOTOIIDIWE 'MTH TIIANILATOft 
POWEll SEMICONOUCTOII TYPE: H·BRIDG~ 
POWER fC TRANSlATOR: INTERNAL IC 

PEIIFOIIIIA-=-: 
-IDlllliON: HAL.f.STEP 011 FUU STEP 
llV IIAT't: 0 TO 10,000 FUU STEPSJSFC 

0 TD 10,000 HALF STEPS/SEC 
~l'tllfO I'IEQ: 20 UU NOMINAL 
_.,.a.au.: ALL SPECS USE TYPICAL 
DATA 
DIMC110N: CWICCW 
IIOTOII COIIPA....UlY: M0e1-M092 
NO 01' LIADtl: 4,8,1 · 
IIIU: 3.11"l)( 2.70"W X 1 .31"H 
-HT:1 LI 
eltAIID NEW ·INDMDUALLY fACTORY 
PACIC!D. COIIPl£n WITH MTRUCnON 
IIANUAL AND II'EC -ETa 
8lteNt IJNCtAL PffiCE .... 171.1! 

HING 
MINIA"rURE PCB RELAY 
ZETTLER NAZ2692-560-2 
Epoxy sealed for automatic wave 
soldering. 
NOMINAL MAX COIL RES. 

STIPPINC MOTORS COIL CONT. OHMS 
...... 100 ITIPMIIVOLUTIOII VDC VDC ± 1 0% 
STEPPING 81 POLAR WOUND FACE 24 35 740 
MOUNTED. BI-DIRECTIONAL, CONT. SIZE: 1 1!16"W X 7/16"D X 1 "H 
DUTY. VOLTS: 3.2VDC &.a AMPS LIFE EXP: 30 MILLION OPERATIONS 
·2 PHASE • 3.6 STEP ANCiLE, TORQUE HIGH DIELETRIC 4000 VRMS. 
7S oz.M . FOUR 24AWO COLOR COOED 
IMRE LEADS. SHAFT: 7t16"'LONCi x 3116• Brand New Factory Boxed. 
DIA. IOO'f SIZE: 1.S"SS. X 1 318"'H PRICEG $2.50 EA. 
MOUNTING PlATE 3" LONG WITH 
PRE DRiLLED HOLES 2 SIB"' ON CENTEfi 
............... - $1.15 lA. 

CURTIS INDUSTRIES 
~CURTIS# F1200AA20 RFI FILTER 'M~ 

10AMP/250VAC- 20A/115VAC ~ 
50/60HZ -SIZE: 2"W X 2%"L X 1 Y2"H 
.250" QUICK CONNECT TERMINALS 
FOR LINE & LOAD: BRAND NEW 
FACTORY BOXED. 
BRIGAR SALE PRICE $3.00 

1·1/1" BORE9:§)-· _. 
1" STROKE • 

CIRCUIT BREAKERS 
MECHANICAL PRODUCT 
PART# 1600-001-100 

• Sheller $6.95 • Double ectlnt 
Porte 1/1 NPT • WI, 2 lb 

• RatractM<. lantth 7 ·5/8" 
• Rod 1/11", 1/11-24 thread, w"h clavla 
• Fore. exerted approx 1.1 5 ol elr praooura 
• Ncsa and bora block mount 
• Back and hao ohQ<;k at.r.orb.ar 5/111. t II otud 

removed from 

Oo= 

10 AMP 250VAC/50VDC 
PRICE 1- 99 PCS $1.00 
100 PCS. FOR $70.00 

Y Chicago Miniature Lamps 
CHICAGO MINIATURE LAMPS SEitEIIAL IIISTRUIIEJI! 
UIIITYI.It MIDGIT PI.AIIGID I Cll-

80,000 PCS IN STOCK • BRAND NEW· PACKED 100 PCS. PER 
CARD. 28VOLTS •. 04AMPS • 50,000 UFE HOURS, BASE 4 T~1 314 
SAME AS 387 lAMPS EXCEPT HAS 'TWICE THE UFE HOURS. 

SERVING: • INDUSTRY • SCHOOLS • HOBBYIST 

• EXPERIMENTORS • CONSUMERS 

NMB SMART FAN MODEL #4715ML 
12 VDC 0.5 AMPS· 120CFM · BALL BEARING 
CONTROL TEMP 40'C · BRUSHLESS 
5 BLADE PLASTIC IMPELLER · ALUM. HOUSED 
SIZE: 4 11/16" SQ. X 1 1/2" lHICK. 8" WIRE 
LEADS. FAN COMPLETE WITH THERMOSTAT 
CONTROL SENSOR. BRAND NEW FACTORY 
PACKED. DR/GAR SALE PRICE 112.95 

BUILT IN THERMISTOR IN FAN SENSES 

THE TEMP. Of THE AIR THROUGH THE 
FAN. AS THE EXAUST AIR INCREASES, 

FAN SENSES THE CHANGE & ADJUSTS 

SPEED OVER A 2·1 RANGE FROM IDLE 

TO FULL SPEED. FAN WILL ATTEMPT 

TO HOLD TEMP TO J•C Of THE CONTROL 

TEMP. AT THE CONTROL TEMP. FAN WILL 
BE AT FULL SPEED. 

TELEDYNE 
SOLID STATE RELAYS 
PART# 615-8500 
Control Volts: 3-32vdc 
Rated: 10A @ 250VAC 
50/60Hz - Opto isolated 
Connection: screw or quick 
connects. (Removed from un­
used equipment) 

IF.!1SI COft.IPUTER"' 
ISr.ll PRODUCTS ,.,,,. ,,.,,.,,. 

5-9W DC/DC· Converters 

L~:~~~n~!~~NR~~~~~!atlon -
PI Input Filter High Efficiency 

COMPUTER PRODUCTS 
MODEL # EM951S 
5-9W DC/DC CONVERTERS 
• Pi INPUT FIL TEA 
• 500V ISOLATION 
• SHORT' CIRCUIT PROTECTED 
• HIGH EFFICIENCY - 75% 
• NON-CONDUCTIVE PLASTIC ENCLOSURE 
2" X 2" X 0.4" PACKAGE 
OUTPUT VOLTAGE :t12V/ :t375MA 
INPUT VOLTAGE: SVDC 
REGULATION LINE: 1.2% LOAD 1% 

. REFLECTED RIPPLE: 7&nA P-P 
6 PIN PC MOUNTABLE 
BRAND NEW FACTORY BOXEO. 

8b WABER, INC. 

SILICONE HEAT SINK COMPOUND 
·DOW CORNING 1340 

HEAT TliANSflll PRDPBITIES. ODES II)T SOFTEII utiOIII 
HIGH TEMPEIIATURES • Will ll)f lillY OUT IIIIIINIOfk 
PROVIDES A HEAT Sill( WHEM MDIITIIIG TM.slllll TO 
atASSIS AIIO METAlliC SIIU 

PRICE 9.95 EA • 

HEWLETT 
PACKARD 

GREEN RECTANGULAR LED 
PAHTI HLMP· S~OO DIFFUSED 
SIZE 5MM X 2MM 200,000 PCS. IN STOCK 
SALE PRICE 100 @ 10EA 1000 @ .05 EA. 

Cllaracter Dls~tlay With Controller/RAM 
Dlsplay5 use the H044 780 conlroller 

SHARP #LM16151C 
LIQUID CRYSTAL DISPLAY 
FEATURES: 
• 16 CHARACTERS X 1 LINE 
• CHARACTER FORMAT 5 X 7 DOTS 
• SUPPLY VOLTAGE: + 5Vdc 
• Display window 2o/e"L X 7/16"H 
16 CHARACTER LCD MODULE 
INTELLIGENT DISPLAY- LSI HD447 
& LH5006A DECODER DRIVER. FULL 
ASCII CHARACTER SET. 
$5.95 EA. - 5@$4.95 EA. 

TRANSISTORS 
GENERAL PURPOSE-AMPLIFIER 
PART# PN2222A MFG. Rohm 
VBR FT IC hFE @ IC 
CEO MHZ MA MIN MA 
MIN MIN MAX 1 00 150 
40 300 800 

P;;;eiCE_... 100 PCS. FOR $7.00 
500 PCS. FOR $30.00 

1500 PCS. FOR $60.00 

;::, RaHill 

The general-purpose transistors are designed for small­
signal amplilicalion from de 10 low radio lrequencles They 
are also useful as oscilla1ors and !len<>ral·<>urDC>Se 
switches. Pu = 2s·c =-

Variable lhlnsforrners 
GENERAL •• ELECTRI~ 

WJLT.r~r. 

VARIABLE TRANSFORMER 
CENERAL ELECTRIC VOLT-PAC 
U8U POR INDU8TRIAL .. LAB 
APPLICATIONS TO CONTROL 
VOLTAGE, CVRREN'I',POWP.R 
HltAT, SPUD,LIGBT .. ELECT-

. ROMU:IIANICAL PORCE 
• .IAI. ~ICATOIIIUfOa NOT llfCLVU• 

VOLT-PAC MODEL I 9T92A 
INPUT VOLTAGE: 120VAC lOHZ 
ISOLATED OUTPUT: 0- 80VACs 
ISOLATED PR.ARY, CON;STANT 
CtiUIENTLOAD:SAIIP 
2 UMTI PUT • _.,WILL G1V1 
CM20VAC OUTPUT. S1Z1!: 4 llrDIA. 
c• HIGH. WIIGHr 1 La. 
IIRIGAR SPECIAL •••••• $19:50 
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IICellular Programming Sollwarell 
$$ Pl. $$'' : , · ~ X 

~ : : , : . 

WE'LL BEAT ALL COMPETITORS ADVERTISED PRICES 
MOTOROLA .........•....... 
NOKIA & TECHNOPHONE 

ABOVE 9122 ALL MODELS SOFTWARE OR LOADER FROM &395.00 

100 -101 -121-201 -400-405-415-515 --TANDY MODELS 

NEC .•.......... P100- P110- P120- P180- P400 - ·P600 -- ATT 3610 

PANASONIC .... . . . . . . . . . 
GE & ERICSSON ..... 
MITSUBISHI & DIAMONDTEL 

ALL PORTABLES HP600 - HH700 - HH900 - EBH30 - EBH40 - EBH50 - EBH60 

HOTLINE- POCKET II- MICROPORTABLE- AH97- AH98- CT100- CT700 

3500 - 4500 - 20X - 22X SONY. . . . . CMR-111- 333 

MOTOROlA SOHWARE TO REPAIR lOANER AND OOOFFFFF 
ALL PRODUC!r5 ARE fN ~OGK 

5HfPP£D OV£RNfGWf UPS/COD 

609 -751-2242 Ext 2 

® 

opy 
FIRST TIME OFFERED 
NO PC • • NO LOADER 

ONLY 10 SECONDS 
PROGRAMS & REPAIRS 
BATTERY OPERATED 

COMPLETE WITH CABLES ..... 
ALL MOTOROLA INCLUDING 

DIGITAL· ANALOG 
ALL VERSIONS ..... 

MODELS AVIABLE 
FROM $2300.00 ..... 

at® 

FAX 609-751-5549 - FREE TECHNICAL SUPPORT 
SONY -ERICSSON-PANASONIC 
AUDIOVOX-NEC~ITSUBISHI 

DIMONDTEL-GE..lJNIDEN 

1#110 CABLE TV cont. 

R2/V5/CFT one wire w. HRC/STD. Limited 
time offer. $20 min. 5 pes. quantity disc. 
available. Master, Visa or COD ok. Video 
Equipment Inc., 1·800·831-2050. 

NOTICE TO all BEN PEARCE customers, 
my phone number is changed. Do you 
need help in determining the operation of 
some add-ons or gimmicks? I may be 
able to examine and provide the informa· 
tion needed to duplicate their operation. 
Also still selling a 1400 I EEPROM pro· 
grammer controlled via any IBM compat· 
ible PC printer port. $145 (US funds) 
Payment by postal or bank money order 
only, payable to: Ben Pearce, NovaCoast 
Electronics, RR1 Brooklyn, NS, Canada 
BOJ 1 HO, 902-354-4463. 

ZENITH COMPATIBLE TEST KIT CLEAR· 
ANCE. Factory new ZL 1, complete with 3 
wires $6 each. Minimum purchase of $35 
+ shipping. Voice message 407-676-2530 
or Fax 407·727·8640. No Florida sales. 

DEALERS ONLY: Test fixtures at below 
wholesale prices. Scientific Atlanta com· 
patible quick-boards and 40 pin micros. 
Jerrold compatible for all models DP, 
DPV, DPBB, CFT, RZV5. Pioneer and 
Zenith compatible, plus others. Prices 
too low to print. Software and master 
files available for qualified buyers. we 
will save you $$$. We accept Visa, MC 
and COD orders. 1·800·618·7480. 

Write In 125 on Reader Service Card. 

JERROLD COMPATIBLE, DPV7, DPBB 
$15, DPV5, DP5 $10, R2/V5CFT $35, 
SA8600, 8590, 8580, 8570, 40 pin $25. Call 
1·800-787-5001 , min 5 per order. 

SCIENTIFIC ATLANTA CONYER· 
TERS, LOWEST PRICES, TO ORDER 
CALL 612-928-8879. 

JERROLD COMPATIBLE DPBB7312P 
with remote works great! But no longer 
used in my area $225 COD, 206-574-0563, 
after 5:00pm Pacific time. 

SCIENTIFIC ATLANTA 8580, $1 75. Quick 
board for 8600, 8580 70, 50, $40. 8500, $10. 
313-701 -5216. 

SECRET DESCRAMBLER add itions for 
all universal decoders. Info $1 . Robert 
Snow, POB 22048, Lansdowne, St. John, 
Canada E2K 4T7. 

TEST AIDS: SA8600, SA8590, SA8580, 
SA8570, $35 ea; SA8550, SA8555, $25 ea; 
SA8535/36 $30 ea; SA8550 DF Kits $35 ea; 
R2/V5/CFT $40 ea; new 8590-11 & 
DP7113/V5 units @ $275, SA8550 DF 
units $190; Call 203-283-9492. 

OAK CH3 descramblers, found in ware­
house, like new condition, $50, 5 @ $45, 
10 @ $40. Eagle converter, descrambler 
(combo), wireless hand remote, works 
with 6dB inband GSS systems $55, 5/$50, 
10/$45. UPS COD CASH DELIVERED, 
719-661-1659. 

SCIENTIFIC ATLANTA 8536 $100 
shipped, Call419-675-5281 after 5:00 EST. 

SCIENTIFIC ATLANTA 5503 VIP $225, 
8600 $275, 8580 $200, 8500 $125, others. 
All boxes "turned on." Call Ed at 603-647-
4264 leave message. 

PIONEER 6310 boxes. This month's spe­
cial $250. Also low prices on other cable 
units and test aids. Magic Communica­
tions, 805-944-6865. No CA sales. 

NO MORE E-4 BLUES. CALL NOW. 603-
425-7706. 

Thousands Have Passed Amateur Radio 
Code Tests Who Never Thought They Could! 

You wiD pau yours too, using a scleatinc breakthrough course 
which makes learning easy and failure almost Impossible! Wouldn't 
you enJoy the thriU of throwing switches, calling CQ, seeing the 
meters move on your new rig, hearing a far away station booming 
through, repeating your call? It can aU be yours when you master 
the code with Code Quick. Row do I know? Thousands Just like 
you have proved It! CaD and let me teO you the secret of their 
succeu. I'm so sure you wiD be a winner that If you don't pau FCC 
tests, return It within a year for a fuU refund! Row can you lose? 
CaD us at 1-800-782-4869 to order our amazl cassette kit toda ! 
WARL "I had tried every course on the market and still didn't know the 
38-221 Desert Greens Dr. w. whole alphabet. With Code Quick, I passed my General test after 
Palm Desert CA 92260 only nine hours! My Extra took less than a month!" SP...e Pl.ik. 

$42.95 + $6 P/H check· Visa· MC Ask for Code Quick #102 
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Cellular Fringe Area Vagi Antennas 
• 10 element Yagi antenna 
• 20 foot coax length 
·Antenna mast base plate 
·Easy to erect & hook-up 

$185.00 
plus shipping & handling 

Great for motorhomes, mountain cabins, auto­
:-1'::-.....;.-- mobiles and emergency services when direct line of 

site to a cell is not possible! 

California residents add 7.25% sales tax. Allow 2 weeks for delivery. 

MARTRONICS 805-239-1932 
4820 Deer Creek Way, Paso Robles, CA 93446 

Write In 122 on R .. der Service Cerd. 

CABLE UNSCRAMBLED. Everything you 
want to know about Cable, but are afraid 
to ask. $10. VISA/MC. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. 504-
482-3017. 

CFT 2000 remotes 50@ $8, PM I, PZI $100, 
VC II modules $90, Tocom compatible 
cable pulls $40 ea. 5 lot. 50 lot R2 $8. 
1-800-219-8618. 

STAR 7 Baseband DPBB-7212 $250, DPV-
7212 $225, Star 6 Baseband DPBB-212 
$225. Min. 10. Call, 212-978-3535. NO 
NEW YORK SALES. 

WIRELESS CABLE dipole/feedhorn w/ 
built in cable ready downconverter and 
power supply $125. About half price. 36 
channels. 30dB gain "stinger" type. 512-
259-4770. 10AM-6PM CST. 

Your choice has got to be ... 
M. F. M. c CJMMUNICATICJNS. 

for. .. 
CELLULAR 

PROGRAMMING KITS 
All Kits are Supplied with 

Cables and Software, unless indicated. 

!!! Sl11~(~1lll .. ftl~l~l~llS 
'1,0 S'I,Ail'l, I tltl5 ''' ••• 

"Guaranteed Lowest Prices" or we beat by $10! 
We want you to have the best deal and at MFM we are sure that we are 
offering you unbeatable prices. To back this up; if you have -seen any of 
our products at lower prices, then we will beat them by a further $10. 

PANASONIC. HH 600, HP600. $149. 
PANASONIC. HH 700, 900, EBH40. $249. 

NEC. P200, 201,300,301. $149. 
NEC. P400, 600,601, 100, 120, TI180, 181. $399. 
MITSUBISHI DIAMONDTEL. 20x, 22x. $499. 

MOTOROLA (software). 9122 & above (AMPS G2). $149. 
CHECKSUM Calculator. suitable for Panasonic, Tandy, 

RadioShack, Mitsubishi and Nokia Models. only $99. 
This Month's Bonus offer: Buy any of the kits above and 
you can buy the Motorola 9122 & above (MPC) for only $49. 

Call Us Now on ... 011-44-88-333-0060 
M.F".M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 
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MOTOROLA MIN/TOR PAGERS 
DEUVERED ON YOUR FREQUENCY AND CODE* 

Monitor your freguency or respond to your 
individual call. Excellent for Volunteer 
Fire, Rescue ~uads, Auxiliary Police, Civil 
Defense, C.A.P., or Amateur. FreCjuency 
ranges 148-160\33-37,45-50, 450-470, or 
500=-512 Mhz., smgle code. Dual code 
option available at extra cost. Umited 
supplies, excellent condition. Supplied 
ready for service with batteries and 
charger. Amp/charger available at 
$35.00. Warranty 90 da~ parts 30 days 
labor. Fax orders to 708.848.0230 

•Mocorola &lid Minitor are l..clemadtl of Mocorola Inc. 

$149 

(708) 
848-4210 

MDM Radio, Ltd. 
[;:~:m!::d ~:~2 p~,:,~~:;;g., Rd. [jj] 

Write In 123 on Reader Service Card. 

SCIENTIFIC ATLANTA 8580 $200, 8550 
$150, 8500 $120. Software available. SA, 
Pioneer. Will program your 8550, 8500 
earoms for $7.50. Cable security key gets 
past collars $25. Add $5 shipping. No TX 
sales. Send postal money order to: K. 
Perry, PO Box 816, Leander, TX 78646-
0816. Phone: 512-259-4770. 

R2, VS, CTF new DP7 compatible activa­
tion circuits $29. New Pio-5XXX-6150 nev­
er reset E-4, $29. Minimum 10. We also 
carry most activation CBTV circuits. 405-
634-3338. 

DEALERS ONLY: Test fixtures at below 
wholesale prices. Scientific Atlanta com­
patible quick-boards and 40 pin micros. 
Jerrold compatible for all models DP, 
DPV, DPBB, CFT, RZV5. Pioneer and 
Zenith compatible, plus others. Prices 
too low to print. Software and master 
files available for qualified buyers. we 
will save you $$$. We accept Visa, MC 
and COD orders. 1-800-618-7480. 

DESCRAMBLE CABLE with sfmple cir­
cuit added to Radio Shack RF Modulator 
part# 15-1273 and using cable ready VCR 
as tuner instructions, $10. Telcom, Box 
832-V, Brusly, LA 70719. 

DESCRAMBLER. "SUPREME-7," com­
patible with all Jerrold models except 
BB-CFT, Ch-3 output, dynamic switching 
between three levels of sync suppression 
and two modes, ignores camouflage sig­
nals, $60 each (any quantity), money 
order please. Surplus Electronics, POB 
10009, Colorado Springs, CO 80932. 

BUYING TOCOM, SCIENTIFIC ATLANTA 
8536s, 8550s, 8580s, 8590s, and 8600s. 
JERROLD DPV and DPBB. PIONEERS, 
all, and Zeniths, all. Any quantity. Top$$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

R2N5/CFT Test·Kit. Now $15 each, mini­
mum 10. 718-349-6506. No NY sales. 

CONVERTER DESCRAMBLER combina­
tion units in full test mode w/remote. 
Jerrold compatible, Scientific Atlanta 
8580, Zenith Z-TAC, (brand new) 6 mo. 
warranty only $199 ea. Includes S&H 
(quantity discount). 415-920-9644, C.M.A., 
236 West Portal Avenue, Suite 830, San 
Francisco, CA 94127, Checks or COD. 

SCIENTIFIC ATLANTA AND JERROLD 
COMPATIBLE DESCRAMBLERS. WE 
SPECIALIZE IN NEW EQUIPMENT. SPE· 
CIAL OF THE MONTH: TV86·SSA; 
WORKS ON SA 8500-8580. SINGLES 
$145, 10 FOR $130 EACH. NO CALIF. 
ORDERS. ACME CABLE PRODUCTS, 1-
800-866-ACME. 

VIDEOCYPHER II descrambling manual 
schematics, video and audio. Explains 
DES, EPROM, CloneMaster, Pay-per-view 
(HBO, Cinemax, Showtime, Adult, etc.) 
$16.95, $2 postage. Schematics for Vi­
deocypherPius, $20. Schematics for Vi­
deocypher 032, $15. Collection of soft­
ware to copy and alter EPROM codes, 
$25. VCII Plus EPROM, binary and source 
code, $30. CABLETRONICS, Box 30502N, 
Bethesda, MD 20824. 

UNIVERSAL DESCRAMBLER. One unit 
works on all DPBB7, DPV7, CFTXXXX 
box. Automatically accommodates fre­
quencies 97.5, 106.5, 108.5. Unit price 
$125 each. For quantity, please call, 
212-978-3535. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 13. 

BASEBAND CFT. New! Remote. Full­
serv. $200 min. 5 or $300 ea. 1-800-973-
9278. Call for more information. No FL 
sales. 

PIONEER BA5XXX/BA6XXX COMPAT­
IBLE TEST KIT CLEARANCE. Factory 
new small 3-wire, with NO map program. 
$15 each. (Minimum 3 kits). Voice mes­
sage 407-676·2530 or Fax 407-727·8640. 
No Florida sales. 

1-PIECE COMBO: S/A 8580: $195, 8590: 
$275, Pio-BA: 5135: $175, 6110: $210, 
6310: $230. 1-Year Warranty, no mini­
mum. Call: 405-634-3338. 

SCIENTIFIC ALTANTA 40 pin processors 
for the 8580-7 button, 8590-11 button and 
8600, $22. Will install for free. Master 
program files, $60 each. Blanks $17. 
714-744-2786. 

"TVT" COMBO $150. Test mode devices 
for BA-51XX, BA-61XX $40 ea., BA-63XX 
$45 ea. Call Ben at 1-800-484-7250 then 
dial 7525. 

TELEPHONE- FAX 
115 

MOTOROLA SPIRIT pagers UHF w/char­
gers $15. Reeds $10/set. MX modules. (2) 
Mocom 70 VHF consolletes $75 ea. We­
stronics, 601-366-6469. 



-

BATTERIES- BATTERIES- BATTERIES 
~~_......-

FOR HANDHELD RADIOS: - - ~ 

M~;n I COM YAESU MOTOROLA 

KENWOOD ALINCO G.E. Nlc~~~ AND MANY OTHER RADIOS 
~-:- .. ~ 

'---- MR. BRAND NAMES: 
NICRD SAN YO VARTA SAFT 

:... PANASONIC DURACELL AND 
~c ~- GATES YUASA MANY MORE! ~ 

· ' ~ -
MR. 

BATTERIES FOR ALL YOUR POWER REQUIREMENTS!!! PLEASE CALL OR 
FAX FOR FAST SERVICE WE STOCK THE MOST COMPLETE INDUSTRIAL & r ltiCAD 

CONSUMER BATTERY SELECTION IN THE INDUSTRY!! 

E.H. YOST & CO. 
I ..._____" 7344 TETIVA ROAD, SAUK CITY, WI 53583 • PHONE: 608·643-3194 • FAX 608·643·4439 

UNION JACK'S© , AMPS CELLULAR, Dl· 
RECT PROGRAMMING SYSTEM, FOR 
MOTOROLA BRICK, FLIP & BAG 
PHONES. Program firmware to 9122s 
without a loader phone, with loader 
phone firmware to 9340s. (Loader phone, 
Flip-Brick or Bag requires firmwares be· 
low 9122.) UNION JACK'S© complete 
AMPS program includes backup service 
& yearly updates UJMP·1 SOFTWARE 
$199.95. COMBINATION OFFER: (SAVE 
$29.95) COMPLETE REPROGRAMMING 
SYSTEM *$399. Nothing extra to pur· 
chase. Includes UNION JACK'S© AMPS 
SOFTWARE PROGRAM UJMP·1 $199, 3 
TYPES LESS BUSTER'S, MOTOROLA 
COMPATIBLE, COMPUTER PROGRAM· 
MING CABLE HARDWARE SETS, 1·6PC· 
CSFF FOR FLIP PHONES $99.95, 1·3PC· 
CS689 FOR BRICK PHONE $99.95 and 
2PC·CS2·3BF FOR BAG PHONES $29.95. 
*PRICES: Computer & Cellular loader 
phone not included. UPS, COD, Cash, 
2nd DAY AIR $12.00. Additional details, 
Cable Sets, etc., SEE OUR ADVERTISE· 
MENT (LESS BUSTER'S ELECTRONICS) 
N&V AD CLASSIFICATION 115. TELE· 
PHONE/FAX. CATALOG FREE. 702·642· 
0325. 

TURN ON your CELLULAR PHONE 
through keypad programming. Manual 
$22. CABLETRONICS, BOX 30502R, Be· 
thesda, MD 20824. 

$40 DTMF KIT. Decodes Touch-tones 
from your scanner or Ham radio. Com· 
plete kit (no case) $40. Assembled unit 
(includes case) $50. Requires IBM com· 
patible computer. Gary Bach, Box 
751454, Dayton, OH 45475. 

FOR SALE: AT&T, Hewlett· 
Packard, O.E.M. products by mfg. model 
and parts no., communication systems, 
other items. Ohio Service Supply Compa· 
ny, PO Box 8802, Canton, OH 44711·8802. 

LOWEST PRICES on Underground Infer· 
mation and Products including Hacking, 
Phreaking, Cellular, Electronics, Viruses, 
Anarchy, Scanners, Cable-TV, Encryp· 
tion, Wardialers, Internet, and many other 
items. Disks as low as $3. Send $1 or 
SASE for current catalog. Byte Bandits, 
PO Box 861, North Branford, CT 06471. 

RING DECODER. Decodes up to 4 unique 
rings purchased from your local phone 
company. Not available in all areas. Have 
up to four phone numbers on one line. 
FCC 68 cert. Save big monthly bills. 
$79.95. $5 reg. mail or $6.90 2 day air 
COD. LOGICAL DESIGN TOOLS, 5403 
Everhart, Box 55, Corpus Christi , TX 
78411. Phone/FAX 512·888·4535. 

MPC SOFTWARE program Motorola pho· 
nes ABOVE 9122 only $149! Call I.C.S. at 
508·261·1030, Fax 508·339..Q056. 

ESN READERS for sale kit $700, com· 
plete $1,000. Cash or MO, Cellular Re· 
source. PO Box 70593, Riverside, CA 
92503, allow six to eight weeks for deli· 
very for testing purpose only. 

~~*QUALITY COMPUTER COMPONENTS** 

ALL PRODUCTS ARE 1ST QUALITY FACTORY 
NEW & FULLY WARRANTIED. 

WE DO NOT CARRY ANY REFURB OR USED 
GOODS. CALL FOR OUR COMPLETE PRODUCT 
UST. DEALE.RS WELCOME· TERMS AVAILABLE. 

Write In 120 on Reader Service Card. 

o"fi:$ALC o 
~ ~ 
~ 111/N//IIlJ/11 ORDER ~ 

$250 

l~g 20 LOT 
~[\.~~ 

BRANDNEWI 
5 YR. WARRANTY 

PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 

-

$49 20LOT 

REGAL 
83 CHANNa P/C 

F.C. MEMoRY 
2 YR. WARRANTY 

$35 20 LOT 
DRX-3-105 • FULLY REFURBISHED • 1 YEAR WARRANTY 

WITH REMOTE 

ALL ONE YEAR WARRANTY. PANS • ALL FACTORY NEW 

DIGITAL TRI-81 GOLD 
STEALTH 

SA-3 
8680 COMPATIBLE 

PIONEER FULLY AUTOMATIC 
(Latest Version) 

6+ 10+ 20+ 

$65 $46 $39 
$56 $49 $46 

$49 $45 $39 
$79 $71 $65 
$88 $71 $69 

MIXING OF MODELS 
FOR BEST PRICING 

ENCOURAGED 

r.Jaguar Electronics 

At Jaguar, we believe your customers deserve 
top quality for their dollar. 

All of our products af8 to be used in compliance with Federal and 
State laws. We will not assist any company or individual not com­

plying with applicable laws/ 

Member of National Consumer Cable Association 
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"PACKET ONLY" VHF DATA 
RADIO 

The MFJ-8621 Data Radio, from 
MFJ Enterprises, will monitor 

"Packet Only" on your favorite pack­
et channel for continuous 24 hour a 
day duty for only $119.95. The MFJ-
8621 is a two-meter FM data receiv­
er that will run all data rates through 
9600 straight out of the box. 

To operate just plug in an 
appropriate TNC cable (also avail­
able}, your antenna, a 12 VDC 
power supply and it's ready to enjoy. 

It will operate on 145.01 MHz 
with crystals pre-installed, but you 
can also order plug-in crystals for 
the packet channel of your choice. 
Additional features of the MFJ-8621 
include: direct modulation; ultra-fast 
PIN diode switching; a dual conver­
sion receiver, 0.25 uV low noise pre­
amp, and a double-tuned front end; 
a narrow 10.7 MHz IF filter plus a 
special full data-bandwith 455 KHz 
IF filter; and unsquelched audio 
feeds directly to your TNC for light­
ning-fast DCD response, and the 
receiver local oscillator is crystal­
controlled. It runs full-time, so there 
is no start-up drift or synthesizer 
lock-up delay. 

The MFJ-8621 also works well 
for portable packet because it is 5 x 
5 x 1 1/2 inches in size and draws 
15 rnA on receive and less than 1 
amp on transmit on 12 VDC power 
supply. 

For more information, contact: 

MFJ ENTERPRISES, INC. 
j:).O. BOX494, DEPT. NV 

MISSISSIPPI STATE, MS 39762 
601·323·5869 FAX: 601·323·6551 

ULTIMATE SKIERS GUIDE 

...,.-tie Ultimate Skiers Guide, a 
I brand new product from Next 

Generation Software, which offers 
information on over 650 ski resorts 
in the United States and Canada. 
This multimedia Skiers Guide is 
available on either diskettes or CD­
ROM for $34.95. 

The package includes over 150 
different items of information on the 
ski resorts in North America. 
Included with the extensive amount 
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of information for each ski area are 
trail maps, area pictures, and video 
clips shown through Next 
Generation's "Photo-Show" window, 
giving the ski enthusiasts an oppor­
tunity to see themselves right in the 
action. 

Once you've had a chance to 
look through literally hundreds of ski 
photos, trail maps and video clips, 
you can visit over 650 mountains 
through a simple graphical interface, 
that not only pin- points every area's 
location, but also allows the user to 
easily view every ski resort in a par­
ticular area. 

Further information available for 
all ski areas in North America 
includes: number of trails, longest 
run, total area, night skiing, snow­
boarding allowed, halfpipe available, 
additional activities available within 
short drive of the area, credit cards 
accepted, restaurants, bars, day­
care, medical services, instruction 
available including: junior, handi­
capped, snowboarding, bumps , 
powder, X-country, lodging phone 
numbers and availability, directions, 
distances, and travel times , li ft 
prices and more. 

For more information, contact: 

NEXT GENERATION SOFTWARE 
662 EXTON COMMONS, DEPT. NV 

EXTON, PA 19341 
610·524-7500 FAX: 610-524-8912 

MOONWALKER ROBOT KIT 

Moon Walker , a new battery­
operated robot kit that demon­

strates the principles of solar sens­
ing and walking motion, is now 
being offered by the Movit division 
of OWl Incorporated. 

The clear colored Moon Walker 

kit is intended for both the educa­
tional and adult-hobby markets, and 
can be finished using only basic 
hand tools and a soldering iron. A 
clear plastic housing displays the 
electronics that provide directional 
control. The solar sensor detects 
shades of light. Four legs driven by 
crank motion propel the robot. The 
Moon Walker's suggested retail 
price is $48.95. 

For further details, write or call: 

OWl INCORPORATED 
1160 MAHALO PL., DEPT. NV 

COMPTON, CA 90220-5443 
310 638-4732 FAX: 310-638·8347 

REMOTE CONTROL FOR 
COMPUTER PRESENTATIONS 

SoftMagic Corp . introduces 
PowerControl, a remote control 

for computer/multimedia presenta­
tions. 

PowerControl includes F/X 
PowerTools™, software that allows 
the user to take advantage of their 
favorite special effects with any 
Windows™ program. 

New tools include: roll credits 
feature, pens, timers, zoom, custom 
cursors, sound file launcher, blank 
screens (which .allow you to display 
a blank screen or a bitmap logo}, 
and more. F/X PowerTools can all 
be used with or without the remote 
control. 

Other enhancements to 
PowerControl include a cable that 
allows the user to plug the infrared 
receiver and mouse into the same 
serial port, and support for diagonal 
mouse movement. PowerControl is 
a handheld, wireless remote for con­
trolling computer presentations 
given on IBM PC or compatibles. 
The remote control allows you to 
concentrate on your audience 
instead of your keyboard and 
mouse. Simply assign keystrokes, 
mouse commands, or a special 
effect to any button on the remote to 
use with any Windows application. 

PowerControl is pre-pro­
grammed to control nine popular 
presentation software packages 
including: Microsoft®, PowerPoint®, 
Software Publishing Corporation's 
Harvard Graphics®, and Lotus®, 
and Freelance Graphics®. Simply 
click on an icon and you are set to 
control the show. PowerControl 
works with any projection device, 
mouse, or trackball. The remote 
control is easy enough to use for the 
computer novice, but is fully pro-

grammable to allow flexibility for use 
with authoring software and interac­
tive multimedia presentations. 

PowerControl can also provide 
keyboard and mouse control to most 
DOS programs by accessing them 
through the DOS box within the 
Windows environment. A TSR is 
included for controlling DOS pro­
grams without Windows running . 
Your IBM PC or compatible must be 
a 386 or higher and have at least 
one serial port. You must also have 
Windows 3.1 or higher, and DOS 
3.0 or higher. Installation is as easy 
as loading the software and plug­
ging the infrared receiver into the 
serial port on your PC. 

For pricing and/or other informa­
tion, contact: 

SOFTMAGIC CORPORATION 
72 MALLARD WAY, DEPT. NV 

WALTHAM, MA 02154 
617-899-9966 FAX: 617-899-1458 

DUAL TEMPERATURE 
CONVERTER 

Fieldpiece Instruments, now has 
available a dual temperature 

converter accurate enough for the 
HVAC technician. 

The model ATH3 dual tempera­
ture converter has inputs for two K­
type thermocouples and converts 
temperature to MVDC at a rate of 
1 o F in 1 MVDC. Set the meter on 
the MVDC range to display temper­
ature directly to 0.1 o F. A slide 
switch selects T1, T2, or T1-T2. 
Calibration pots on the faceplate 
enable field service technicians to 
easily calibrate the whole measure­
ment system {meter, converter, ther­
mocouple) to an accuracy of one 
degree over a temperature range of 
-50 to 165° F. Just put the thermo­
couples in ice water and dial in "32". 

Fieldpiece designed the ATH3 
to slide down over the top of the 
Fieldpiece HS20 "stick" series 
heavy duty multimeter to form a one 
piece temperature meter. To use 
with the Fieldpiece HB70 series 
heavy duty multimeter or any other 
multimeter with Fluke style jacks 
(including Fieldpiece's own L T 
series meters), use the ADL2 deluxe 
test leads. Unplug the probe tips 
and plug the handles into the bottom 
of the ATH3 head. 

The ANC2 nylon carrying case 
holds one ATH3 temperature head 
or any other Fieldpiece accessory 
head. The case has a belt loop on 
the back. 

The ATH3 measures 4.4"H x 
2.5"W x 1.1"D. It operates from -30° 
F to 120° F and measures for -50° F 
to 1800° F. Power is supplied by a 
standard 9V battery inside the case. 
A green LED indicates on, a red 
LED indicates low battery. 

The ATH3 temperature head is 
priced at $89.00 including two bead-



ed thermocouples; the ANC2 nylon 
case at $7.95; and the ADL2 deluxe 
test leads at $12.95. 

For further information, contact: 

FIELDPIECE INSTRUMENTS 
231 E. IMPERIAL HWY. STE. 250, 

DEPT. NV 
FULLERTON, CA 92635 

714-992-1239 FAX: 714-992-6541 

MULTIPURPOSE FOUR PORT 
SERIAL BOARD FOR PCs 

B& B Electronics Manufacturing 
Co. now has available Model 

3PXCC4A serial card, featuring four 
serial ports in a single slot. This 
design saves valuable space for 
other applications. 

Each of the 3PXCC4A's ports 
can be independently configured for 
any 1/0 address and any IRQ, as 
well as RS-232, 422, or 485 data 
protocols, allowing you to fit any ser­
ial application. TD, RD, RTS, CTS, 
DSR, DCD, and DTR port lines are 
supported by the RS-232 mode, 
with each port using a buffered, high 
speed UART (16550A). Additionally, 
the 3PXCC4A has interrupt sharing 
capabilities and an Interrupt Status 
Register to increase throughput in 
shared IRQ applications, as well as 
increase the number of available 
interrupts in your system. 

The 3PXCC4A uses eight con­
ductor RJ45 connectors. Pre-wired 
adapter kits (Models MDB9 & 
MDB25) are available which enable 
you to convert to DB-9 or DB-25 
connectors. 

For more information, contact : 

B & B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON ROAD 
P.O. BOX 1040, DEPT. NV 

OTTAWA, IL 61350 
815-434-0846 FAX: 815-434-7094 
BBS: 815-434-29271NTERNET: 

techsupt@ b&b_elec.com 

HIGH PERFORMANCE 
LFNLF ANTENNA 

Curry Communications is now 
offering the AW1194 Active 

Antenna, a professional grade low 
frequency broad band antenna cov­
ering the LF and VLF frequencies 
from 5 KHz through 530 KHz. The 
revolutionary design will consider­
ably improve reception for low fre­
quency communications enthusiasts 
without considerable expense or 
real estate. 

Many radio enthusiasts today 

enjoy monitoring the LFNLF bands, 
receiving European longwave DX, 
aeronautical beacons, 1750 and 600 
Meters, and other unusual signals. 

A major drawback to the low 
frequency bands, however, is 
local man-made noise and receiv­
er/antenna overload from local AM 
broadcast stations. These types of 
interference can be prolific, requiring 
specialized antenna technology for 
reduction. Virtually all antenna's pick 
up some amount of random noise or 
interference, yet little has been done 
until now to optimize the low fre­
quency antenna. The AW1194 will 
provide superior results in an urban 
or suburban environment, where 
noise is at its worst. Virtually all 
modern receivers now cover the 
LFNLF bands, making this antenna 
a worthy choice for all frequencies 
below 530 KHz. 

For more details, call or write: 

CURRY COMMUNICATIONS 
737 N. FAIRVIEW ST., DEPT. NV 

BURBANK, CA 91505 
818-846-0617 

SOLAR POWERED PRODUCTS 

Sun-Mate Corp., is now offering a 
variety of products which use the 

basic principle of charging, using the 
sun's energy and then storing that 
energy in rechargeable built-in bat­
teries with the product. 

Sun-Mate's new Solar Powered 
Address Light is completely weath­
erproof and can pinpoint the exact 
location for emergency calls, deliv­
eries, etc. Only four hours of sun will 
run the Address Light for three 
nights! It turns on at dusk and turns 
off at dawn. 

Sun-Mate's Solar Car Battery 
Charger prolongs the life of your car 
battery, by preventing the battery 
from discharging itself, as well as 
maintaining the battery under nor­
mal conditions . The charger plugs 
into the cigarette lighter outlet and 

has an LED indicator to confirm 
charging activity. 

The Sun-Mate Dynamo Radio 
does not require batteries and can 
charge under an incandescent lamp, 
in addition to direct sunlight. The 
Dynamo Radio can also be charged 
with an AC/DC adapter, as well as 
with the Dynamo crank, and func­
tions in complete darkness. 

The new Sun-Mate Sports 
Radio also does not require batter­
ies and can charge under an incan­
descent lamp, in addition to direct 
sunlight as well. 

To find out about these or other 
solar products, contact: 

SUN-MATE CORP. 
8223 REMMET AVE., DEPT. NV 

CANOGA PARK, CA 91304 
818-883-7766 FAX: 818-883-8171 

P-1500 DIGITAL 
RF POWERN.S.W.R. INDICATOR 

RF Applications, Inc., announces 
the availability of their P-1500 

Digital RF Power/V.S.W.R. 
Indicator, the newest addition to the 
company's family of digital RF 
power measurement equipment. 
The P-1500 features a four digit 
numeric and a bar graph style dis­
play . Forward power, V.S.W.R. , 
reflected power, and true power can 
be displayed. Using a built-in sen­
sor , the P-1500 automatically 
selects from three ranges (0-120 W, 
0-750 W, and 0-1500 W), so there 
are no range switches. Frequency 
coverage is 1.8 to 30 MHz. The P-
1500 continuously monitors 
V.S.W.R., and there are indicators 
to signal V.S.W.R. over 3.0 and less 
than 1.5 (even when V.S.W.R. is not 
selected on the display). The P-
1500 operates on 12 VDC and mea­
sures 4" wide by 3.5" high by 4" 
deep. 

The P-1500 lists for $219.95. 
For further information, contact: 

RF APPLICATIONS, INC. 
9310 LITTLE MOUNTAIN ROAD, 

DEPT. NV 
KIRTLAND HILLS, OH 44060 

216 974-1961 FAX: 216-974-9506 

CMOS IAMBIC 
KEVER/CONTROLLER CHIP 

Radio Adventures Corp. now has 
the C1 advanced CMOS Iambic 

Keyer/Controller chip. The C1 com­
bines various keying functions with 

timing and sequencing features in 
an 18 pin DIP package. 

The C1 supports Iambic A and 
B modes, straight keys, semi-auto­
matic keys (bug) and provides a 
bug-like mode using single or dou­
ble lever paddles. Speed, spacing, 
weight, and sidetone pitch are 
adjustable and when using a 
straight key or bug, the C1 provides 
a user selected auto space mode 
that inserts a space after each ele­
ment is sent. 

Default settings for space, 
weight, and pitch are available for 
those who want to eliminate those 
adjustments. Crystal control is used 
for high accuracy over the full volt­
age and temperature range. 

The C1 debounces all key 
inputs and provides a convenient 
way to key and control home built 
and commercial transmitters and 
transceivers in full and semi break­
in modes. 

The C1 operates from 3.0V to 
6.0V with a typical operating current 
of less than 2 mA and less than 5 
uA during sleep. 

Single unit price is $14.95. 
To find out more, contact: 

RADIO ADVENTURES CORP. 
P.O. BOX 339, DEPT. NV 

SENECA, PA 16346 
814-677-7221 FAX: 814-677-6456 

GREEN STAR WATTMETER 

The Green Star wattmeter, avail­
able from Electronic Product 

Design, is designed to enable mea­
surement of power consumed by 
electrical loads specific to the 
National EPA Energy Star Computer 
Program. Basic metering require­
ments include the ability to measure 
true-power to .5 watts with a mini­
mum resolution of one tenth of a 
watt, bandpass up to the 1 OOth har­
monic of 60 Hz., and a worst case 
crest-factor of 6 to 1. The Green 
Star wattmeter satisfies all of these 
requirements. 

This is a single phase meter that 
measures 120 or 240 volt power, 
with an RMS current limit of 3 amps. 
The current is sensed via an internal 
shunt resistor accessible via a rear 
panel terminal strip . Voltage is also 
connected here. Power is provided 
to the internal electronics via 120 
volt power connections at the termi­
nal strip. 

Custom options include RMS 
current and voltage measurements, 
calculations providing Watt-hours, 
Va, power-factor, and VARS, and an 

Continued on page 130 
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Laser Pointer 
only $49.95 

Metrologic's pen-sized 
laser pointer is the perfect 
tool for business presen­

tations or educational 
experiments. 

(AAA batteries included). 
• Laser education kit for 

$20.00. 

Call now to order! 
Add $5.50 shipping plus state 

sales tax (NJ, CA, TX, GA, & IL) 

1-800-1 D-M ETRO 
Metrologic Instruments, Inc. 
Coles Rd. at Rte. 42, Blackwood, NJ 08012 

Write in 118 on Reader Service Card. 

CLEAR TV PICTURE 

Video Stabilizer VHS/ S·YHS 
• Removes all viewing problems from any prerecorded video tape. 
• Restores and stabilizes any video signal to its original strength. 
• Works with any VCR or any video format- BETA, VHS, or S-VHS. 
• ON/OFF switch with LED indicator and by-pass mode for 8/A comparision. 
• GOLD plated RCA jacks for better conductivity. 
• FREE power adapter. 

VHS $49.95 
S-VHS $79.95 
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S&H 8.00 
Canadian Order S&H 12.00 

1 Yr. Warranty/45 Day Money Back Guarantee! 

!#115 TELEPHONE - FAX cont. 

CELLULAR CLONING. All Motorola flips 
and bags. Bag phones $200, flips $350. 
Will program yours for $100. Call Bull· 
seye Services for info, 803-934-2464. 

CELLULAR HACKERS BIBLE VOLUME 2 
Completely new material on cellular 
hacking! Covers: NAM format maps/re­
verse voice channel hacking/RVC & 
FOCC message/unit ID code hacking/ 
SID/control channel frequencies/reverse 
scanning/Mitsubishi M800 modifica­
tions/data stream encoding/control chan­
nel signaling/qualification codes/central 
office codes/40-50 MHz television tuner 
hack/ESN codes/ESN/MIN scanning 
hack. PLUS!!! software to program Mot­
orola, Nokia, NEC, Radio-Shack, Panaso­
nic, and Mitsubishi phones! WOW! All 
this and much more. $79.95 PPD. Specify 
1.2/1.44Mb. CELLULAR PROGRAMMERS 
BIBLE 250 + programming instructions, 
$54.45. BAGPHONE VIDEO BIBLE, New 
video shows and tells ALL about Radio­
Shack bagphones. Covers: ESN/cloning/ 
resurrecting "dead phones"/Check­
sums/security/covers R-S and Nokia pho­
nes, $39.95. VISA/MC, 602-782-2316 or 
FAX 602-343-2141. TELECODE, PO Box 
6426-NV, Yuma, AZ 85366-6426. 

COMPLETE SET of Motorola program­
ming cables for use with your software 
only $275. Call I.C.S. 508-261-1030. 

CABLE TV 
UNIVERSAL Descrambler 

NEW PRODUCT 

LATEST CELTEL conversion files on disk 
equal to 200 pages of text. Includes 
FREE ESN cloning program and printed 
mini-manual. $25 postpaid, Peregrine 
Dynamics, 720 Portage Trail, Cuyahoga 
Falls, OH 44221. 

CELLULAR PROGRAMMING SOFT­
WARE: Motorola software (Pre v9122) 
$80. Includes manual and diagrams for 
building programming cables. Motorola 
(AMPS or MPC) late and new software (up 
to v9340) $279, (cables not included). All 
prices include shipping anywhere in the 
US (COD add $10). Call 508-977-0665 or 
send order to, CCS, PO Box 3315, Peabo­
dy, MA 01961-3315. 

CELLULAR SURVEILLANCE ANTENNA 
Mfd. by Cushcraft for data collection. 
Model S-8964B, 4dB Omni design. Only 
42" long and 1.1 lb. Dealers pay $120 for 
this antenna. Our price; $89 ppd. MOM 
Radio, Ltd., 7112 W. Roosevelt Rd., Oak 
Park, IL 60304, Tel. 708-848-4210, Visa & 
MasterCard accepted. 

ESN READER: full functioning reader 
displays ESN, MIN, SCM etc. complete 
unit, not a kit. Call Radiolab, 714-530-
4659. 

MINIATURE JACKFIELDS. Telephone in­
dustry type 19" rack mount jackfields 
with bantam jacks. Several styles avail­
able. Connectorized. $40/unit. More info? 
Phone 415-665-5606 or FAX: 415-665-0616. 

MODEL 500lr Fully Assembled $199.95 
Our fully assembled product is factory tested and 
GUARANTEED to work on your system. We will 
also include anAC power adaptor and complete 
hookup instructions. This unique product will be 
available for a limited time only! 

MODEL 4000 KIT $79.95 
The 4000 KIT comes with all the 
electronic components and our Cad 
designed PC board. We provide a 
schematic, parts list, wiring diagram, 
tutorial and FREE in-house support. 

4000 And 5000 Features 
• The latest in Video Amplification Technology. 
• New clocking circuits to stabilize color and the 

picture performance. 
• The most advanced picture locking circuitry. 
• Inverted Video Option is available. 

MODEL 4000A En c. $44.95 
The4000A Enclosure Package wiD 
provide the hobbyist, who has our 
4000 Kit, a custom enclosure, AC 
adaptor and finish accessories to 
professionally enclose their kit. 

• Connects easily to the VCR. CALLTHEHALCYONGROUP J-800-664-6999 
• NO CONVERTERBOX is necessary. InCanada 813-751-3262 

NO Florida Sales! theft of cable service will be denied assistance. 
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NEW MOTOROLA ESN LOANER INTER· 
FACE. Program & change ESNs on 
phone firmware 9122-94XX. For PC 550 
Flips/Uitralites/Micro Tacs/Pocket Pho­
nes/Pioneer & Bag phones series Ill & IV. 
Includes software, portable identity 
transfer device, custom firmware & PC 
cable. No phone dissassembly required, 
$300. We fix Motorola phones in & out of 
warranty. Call LVCC @702-894-3617, Fax 
702-242-4863 or mail order to: 240 N. 
Jones Blvd. #122, Las Vegas, NV 89107. 

PHONE PHREAKER'S BIBLE. NEW!!! 
Covers: boxes, ISDN, MCI services, ANI, 
direct and international dialing, electron­
ics, payphones, glossary of terms, how 
its done, box secrets, history of phone 
phreaking, operator etiquette, phone 
tapping, tracing, ISDN, and More! $33.45. 
VISAIMC 602-782-2316 TELECODE Box 
6426-NV, Yuma, AZ. 85366-6426. 

AT&T COMPLETE Telephone System. 
New. Merlin Systems 206, 410, 820. Mer­
lin Plug 1030, 3070 and Merlin II. Other 
items new and current modular plug. 
Modular Jacks SMT and Harmonica 
Jacks, cable ready jacks. Alex Mastin 
(ENTS), PO 8802, Canton, OH 44711-8802. 
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MOTOROLAS, CELLULAR FLIP/BRICK 
PHONES COMPATIBLE, DIAGNOSTIC/ 
COMPUTER PROGRAMMING, CABLE/ 
HARDWARE SETS. 6·PC FF SET in­
cludes: (#1) battery holder w/built-in (LOW 
RIPPLE-EMI) regulated 6.5VDC power 
supply. Toggle switch selects batteries 
center pin (DO LINE) for self test COM· 
MAND/DIAGNOSTICS or COMPUTER IN­
TERFACE/PROGRAMMING via RCA DO 
jack, (#2) shielded line. 12.5VDC power 
jack accepts (#3) AC power adapter & (#4) 
12.5VDC vehicle adapter cord. (#5) pro­
prietary Motorola FFCP data link plug (8 
pins) cable to RJ-45 keyed plug connects 
(#6) combination pin-up DB-25 plug, RJ-45 
(pin-up) & RCA jacks. MODEL 6pc-CSFF 
*$99.95 MOTOROLA 8000/9000, BRICK/ 
UC'S, 3-PC set incl., SPECIALLY WIRED 
SANDWICH ADAPTER (14 selectable ter­
minal positions) permits using cellular 
phones battery for power. Toggle switch 
selects self test command/diagnostics or 
computer interface/programming opera­
tions, 8 lines connect to (#2) combination 
pin-up DB-25 plug & RJ-45 MODEL 3pc­
CS689 *$99.95. CABLE SETS, INCL. 
SCHEMATIC/INTERFACING INSTRUC­
TIONS. COMBINATION OFFER: MODEL 
6pc-CSFF & 3pc-CS689 CABLE/HARD· 
WARE SETS $189. PRICES: COMPUTER, 
CELLULAR PHONE & SOFTWARE PRO­
GRAMS, NOT INCL. PAYMENT: PMO, 
CASHIERS CHECK OR COD. SHIPPED 
UPS GROUND $3.50 2nd DAY AIR $8, 
COD CASH ADD $4.50. LESS BUSTER'S 
ELECTRONICS, 2039 CIVIC CENTER DR. 
#176C, N. LAS VEGAS, NV 89030. CATA· 
LOG FREE. Call 702-642-0325. 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEMS 25/75/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
COMPUTER KEYWAYS, 513-847-2300 or 
FAX 513-847-2350. 

MULTIPLE CELLULAR PHONES, ONE 
NUMBER! Enjoy convenience of 2 or 
more cellular phones all using same 
phone #3 and one monthly bill. Consumer 
brochure, $5; Dealer, $10. Become a 
CelluSoft agent, no investment cost. 
SASE to Cellusoft™ Technologies USA, 
5750 Lakeshore Dr., Holland, Ml 49424. 
616-399-6390, M·F 9am to 2pm, EST. 



International Overseas 
Distributing, Inc. sells many 

makes and models of 
raw cable units. 

Our inventory changes daily. 
Quantity Discounts. 

1-800-890-8755 
12 HOUR TELERECORDER complete 
unit. Records automatically and clearly 
all telephone conversations 12 hours on 
a single tape. Special offer just $79 
including shipping. Send cheque to Vakis 
Eftechiou, 1402 Pine Ave. #400, Niagara 
Falls, NY 14301. Dealers wanted. 

DIGI·CALL Kit. Protect against telephone 
abuse. Microprocessor controlled call 
logger automatically records data on 
1500 phone calls with telephone number, 
time and date stamp, call duration, and 
more! Supports Caller-ID too! Easy to 
use DOS software lets you retrieve, sort, 
print, and save the phone data. Complete 
kits; includes all electronic components, 
circuit board, software, manual. $169.95, 
plus $6 for USA shipping. CA residents 
include local tax. MasterCard, Visa, Dis­
cover. Digital Products Company, 134 
Windstar Circle, Folsom, CA 95630. 24 hr. 
Voice/FAX: 916-985-7219. 

OKI 900 ESN/NAM chip only $200. Call 
I.C.S., 508-261-1030 7pm-11pm. 

TELEPHONES AND parts 1960's thru 
1980's. One part to truckload sale. Send 
SASE for list and prices. RSB, PO Box 
3299, Morristown, TN 37815 

CELL PHONE cloning for the guy who 
has (two of) everything. Must have cur­
rent service contract. Motorola, Tandy. 
For more info, call Keith 512-259-4770. 

NEW TAS EQUIPMENT! Start your own 
professional answering service with this 
computerized call forwarding identifier. 
Start-up system as low as $3,995. For 
more information call 904-656-2262. 

HOLD & MUSIC ON HOLD Only $29 
including shipping. Puts callers on hold 
and plays your customized message or 
music. Attaches easily to any phone. 
Send cheque to V. Eftechiou, 1402 Pine 
Avenue, Niagara Falls, NY 14301. 

LIQUIDATE CELLULAR phone sale! Shin­
tom reconditioned complete set hand­
phone, bat, chger, ant all $79, mobile $49, 
transportable $59. 30-day warranty or 
as-is condition from $29. Some accesso­
ries available. 310-809-0531 Thrifty Elec­
tronics. 

LOADER PHONE kit, program Motorola 
phones through firmware rev. 94xx. In­
cludes PC cable, flip phone cable, soft­
ware, and manual. Requires series 3 
transceiver. COMPLETE SET UP only 
$450. Call I.C.S. 508-261-1030, Fax 508-
339-0056. 

Stealth 1000 ...................................... $49.00 
~teflltll 1'-~() ....................................... S!;fl.OO 
'1:~'1l-:3<:J ...........•..••.•••••••••••••••...•......... s~~.oo 
Mini TVT ................. . ................. $39.00 
'Jll'l'J: ................• ~. • ..•....... ~9.00 
M-~() ............• .. ..... $!;8.00 
J·-Purple ................ . ........... $4~.00 
Pio-+ w/s ............. . ............... $60.00 
J>io-<:Jreen ................••••.•.................... Sei!i.OO 
J>io-<=Jolcl ... , ...........••.••••.••.•................. Sfl~.oo 
Panasonic Converters ........................ $64.00 

51756 Van Dyke, Suite 330, Shelby Twp., MI 48316 

All prices are for 10 pieces, subject to change without notice. 
Some quantities may be limited. 

30-Day Money-back guarantee, 6-month warranty. 

Write In 116 on Reader Service Card. 

ESN LOADER INTERFACE for Motorola 
bag phones allows ESN transfer on new­
er phones (ver. 9122-94xx). Does all flips, 
micro-tacs, multra-lites, pocket phones, 
ultra-classics, series three and four bag, 
install phones! Uses standard program­
ming cables and connects to your PC. 
$450 installed and tested, $400 kit. Add 
$10 S&H. Payment by US Postal Money 
Order. Call 512-259-4770. Keith Perry, PO 
Box 816, 607 Osage Drive, Leander, TX 
78646-0816. Internet: cia@paranoia.com. 

OKI900 & AT&T 3730 5 NAM/ESN modifi­
cation. Program up to 5 different ESNs & 
NAMs all on keypad & changeable at any 
time, only $250. Or order complete unit 
for $700. Call LVCC @702-894-3617, FAX: 
702-242-4863 or mail order to: 240 N. 
Jones Blvd. #122, Las Vegas, NV 89107. 

THE BEST 
8085MICRO­
PROCESSOR 
TRAINING 
SYSTEM 

EACH BACKTALKUNIT JUST A NEW AGE IS DAWNING IN INEXPENSIVE FUN!!!! 

No other training system we know of comes close to 
matching the PRIMER's features at this low price. The 
PRIMER teaches more and is easier to use than other 
comparably priced trainers. The over t 00 page Self 
Instruction manual takes you from binary number 
systems, to processing interrupts. At the end of the 
manual are working examples of using a photocell, a 
temperature sensor, making a wave form generator, a 
timer with alarm, and a motor speed controller using 
back EMF. The PRIMER comes with everything you 
need to start programming the 6085 in machine 
language. Continue on to program in Assembler, Forth, 
and BASIC with optional upgrade and software. Upgrade 
includes: RS232 serial port, cable, and 32K of battery 
backed RAM. Picture shown with upgrade option and 
optional heavy-duty keypad installed. The PRIMER is 
$119.95 in kit form. The PRIMER assembled & tested 
by EMAC is $169.95. Order no\'1 and receive one free 
power supply. Please add $5.00 for shipping in USA. 

RECORD WHAnYER YOU WANT!! YOU DON'T HAVE TO HEAR THE RINGING OF 
$29.95 PLUS $4.50 EACH S&H. THE PHONE EVER AGAIN!! REAlLY Now, AREN'T You nRED oF THE SAME OLD 

ILUNOIS RESIDENTS ADD 
RINGING SOUND FROM YOUR PHONE! YEAH! THEN WHY NOT TURN OFF THE OLD 
RINGER AND PLUG OUR NEW, EXCITING AND YES, EVEN FUN BACKTALK INTO ANY 

8.25%TAX.CHECK MONEY PHONEJA...OK.INT.HEHOUS.El ' THI·TT..7" OF A MESSAGE FROM YOU TO YOURSELF OR AMYONIIUII/11 
ORDER ACCEPTED. ~'W ....lr1 THE HOUSE:: PUSH AMD HOLD THE RECORD auTToN TO SAYI 

UP TO TEN (t 0) SECONDS Ql\I'J.l.Cl!l., TUNES: SOUNDS:, IN ANY COMaiNATI0/1111 LET 
SEND TO: YOUR IMAGINATION RUN "IJ.'J..ITHEN PUSH THE PLAY BACK auTToN, ADJUST 

THE LOUD CONTROL WHIRE YOU WANT IT, SIT BACK AND WAIT TO Bl 

~Y\TAL 
CALLED TO YOUR PHONL. SORRY' 

B~ I K IF YOU INTEND TO USE YOUR VISA I MASTERCARD TO PAY FOR YOUR WE DO NOT-
n: "' PURCHASE,YOUMAYCALL1 ooo~~1 C~(APLEASEHAVEYOORSHIPC.O.D.I 

~~H'ZG~~G~:,~L~~~~~E ~~~~NUMBER ·o ·v' ·~' ~THANK YOU! 
618-529-4525 FAX: 618-457·0110 
885:529·5708 - P .O.BOX 2042 

CARBONDALE, IL 62902 
Write In 117 on Reader Service Card. 87 



by Donald Wilcher 

Electromagnetics 
One course that is required for obtaining an 

Electrical Engineering degree is Electromagnetic 
Theory. As I sat and listened to the lectures, I 
thought I would never use this stuff on the job. Just 
the idea of using Integral and Differential Calculus 
to find how a spherical object such as a metal 
dome can be uniformally distributed with charged 
particles seemed useless. 

Well, my past has come back to haunt me. I 
am now responsible for testing automotive elec­
tronic module's response to electromagnetic 
waves for Chrysler Corporation. This job responsi­
bility is more interesting than reading boring theo­
ries about electromagnetic interference because 
of the hands on approach. So, I thought it would 
be interesting to show how the theory 
and science of EMI/EMC (Electromagnetic 
Interference/Electromagnetic Compatibility) can 
be explored hacker style. But before we begin our 
exploration into electromagnetics, let's review 
what EM waves are and who discovered electro­
magnetism. 

What are Electromagnetic Waves? 

To get this discussion flowing about electro­
magnetic (EM) waves, let's describe what they are 
and how they were discovered. Simply, EM waves 
are vibrations of electric current that travel at 3 x 
108 m/s (186,000 mps). This rate of travel is equal 
to the speed of light in a vacuum. Light is also a 
form of electromagnetic waves because it has little 

+ 
Better'! Nl = 5 X 2 

= 10 AT 

Ammeter 

Ampere-Turns= N x I 
w:here N is the number of turns 
on coil and I equols current 

Field Intensity = N x 1 
1 (meters) 

bundles of energy called 
photons that vibrate when 
released from their electron 
shells. Electromagnetic 
waves, just like light, can 
refract and reflect their 
vibrations and differ only in 
frequency and wavelength. 

These two components 
together make up the 
ELECTROMAGNETIC 
SPECTRUM. The EM 
Spectrum includes all forms 
of radiation with frequencies 
below the infrared region. 
But who discovered this 
phenomenon of science? 

Hans Christian 
Oersted: Father of 
Electromagnetism 

Electromagnetic wave 
theory owes its existence to 
a 17th century Danish 
physicist and chemist, Hans 
Christian Oersted (pro-
nounced Er-sted). Oersted 
discovered electromagnet-
ism during an evening lec-
ture at the University of 
Copenhagen in April 1820. 
Hans observed that a mag­
netic needle aligns itself 
perpendicularly to a current 

I can pick up quite a 
bit of paper clips W'ith 
just 2A of current floW'i ng 
through my windings 

carry­
i n g 
wire. 
This 
ph e-

DC Power Supply 
Set to 5 Volts 

Test Method For Determining 
Poles Of An Electrom8gnet 

Figure 3 
Mr. Hans Christian 

Oersted Introducing 
Electromagnetism 

Experiment 

Electromagnet 

-

ffi 
Compass 

Nl:1000 
nomenal discovery 
helped to establish 
Oersted as one of the 
outstanding physicists 
of his time. 

Field Intensity= 1000 A/m 

N =5 

Now that we have 
an understanding of 
electromagnetic 
waves and who dis­
covered electromag­
netism, it's time for 
some experimental 
investigation of our 
own. 

1------ 1 meter---------i Figure 1 
Ampere-Turns Comparison 

lea~ 

In the following par­
agraphs, we will ana­
lyze some parameters 
of electromagnetism 
using a simple com­
pass, a wire wound 
coil, and a solenoid. 
Finally, an Electro­
magnetic Pulse Gen­
erator will be present­
ed and explained in 
terms of using it to test 
conducted susceptibil­
ity levels of electronic 
products. So, let's 
begin our examination 
of electromagnetism 
by understanding 
Ampere-Turns and 
Field Intensity of 
magnets. 

Nl = 1000 

Nl =lOX 1 
= 10 AT 
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same amount of paper eli ps 
with less current being 
appli~d to my windings 
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Field Intensity = 1000/2 
= 500 A/m 

1-------- 2 meters ---------1 



THE 50LDERLESS BREADBOX 

Figure 4 
An Electromagnetic 

Driver Circuit 

V out= 
1 v p-p 

+5- 12VDC 

ELECTROMAGNET 

SOURCE 

GATE OURCE 

mental arrangement 
shown in Figure 3. 
The core and the 
compass are part of 
a science fair kit that 
can be purchased 
from Radio Shack. 
(The catalog number 
is 28-143.) 

Just as a side 
note, this J5it allows 
the experimenter to 
construct electro­
magnets, galvano­
meters, and an elec­
tric car. All compo­
nents necessary to 
build the mentioned 
projects come com­
plete with the kit. 
Now back to our 
story!! 

This arrangement 
allows you to identify 
the electromagnet's 
pole by the deflec-

Figure 5 

how are we able to do such a task? Well, its real­
ly quite simple! 

What is required is an electronic switch that 
can turn on/off the current flowing through the coil 
of the magnet at a rate of milliseconds to 
microseconds. As shown in Figure 4, by using a 
power MOSFET we are now able to switch current 
through the electromagnet's coils quite easily and 
efficiently. 

The rate of change for energizing/de-energiz­
ing of the coil is determined by the pulse genera­
tor's output frequency. In order for this circuit to 
operate properly, a minimum output of one volt is 
required. Now an important feature about this 
arrangement is that the circuit can be designed 
into a neat piece of test equipment. 

Figure 5 shows the diagram for an 
Electromagnetic Pulse Generator. Frequencies of 
0-25.9 KHz can be produced via the 4046 PLL 
(Phase Locked Loop) circuit. The output pulses 
can be heard through an AM radio or observed on 
TV via Channel 3. 

One important note to mention, is that radios, 
TVs, and other electronic products have a suscep­
tibility range of frequencies they can tolerate 
before acting weird. In the auto industry, the SAE 

(Society Of Automo­
tive Engineers) has 

DRAIN An Electromagnetic 
Pulse Generator 

published guidelines 
for testing and measur-

ELECTROMAGNE ing the susceptibility 
levels of automotive Ampere-Turns 

and Field Intensity 
With a coil magnet, the strength 

of the magnetic field depends on 
how much current flows in the coil of 
wrapped wire. The more current, the 
stronger the magnetic field. Also, 
more turns in a specific length of coil 
concentrates the magnetic field. The 
coil acts as a bar magnet with oppo- 50KO ~---9~ 
site poles at the ends providing a 
magnetic field proportional to the 
ampere-turns. 

Figure 1 shows the relationship 
between the number of turns and 
magnetic strength of the coil. An 
important item to note about ampere­
turns is that it specifies the magnetiz­
ing force of the wire wrapped coil. 
The intensity of the coil depends on 
the physical length of the coil. At any 

16 

8 

~ +9VDC 

0.00 I JlF 

6 7 

4046 
4 

PLL 

5 

point in space, a specific value of ampere-turns for 
a long coil must produce less field intensity than a 
short coil that concentrates the same ampere­
turns. Figure 2 illustrates this comparison. 

Electromagnetic Experiments 

tion of the compass needle. If the needle points to 
"S" on the compass, the pole of the electromagnet 
is north. The reason being is that opposite poles 
attract. By reversing the power supply leads 
attached to the electromagnet, the pole should be 
opposite and the compass should read "N." 

The principles of ampere-turns and field inten­
sity can be demonstrated easily using the experi-

But suppose we're interested in making the 
compass needle oscillate without connecting-dis­
connecting the power leads of the power supply, 

GET THE CLEAR PICTURE!! 
CALL 1-800-879-4551 

For all your cable TV needs 
All major brands available. 

Q.uantity Discounts. 
Expert service and experience. 

We ship UPS daily. 
Call 1-800-879-4551 

..,. Anyone implying theft of service will be denied purchase . ....,.. 

SOURCE 

electronic modules and 
systems. The docu-
ment is SAE J1113 and 
can be found in the 
SAE Handbook. This 
book can be found at 

IRFZ44 any local university 
library. 

Further 
Thoughts and 
Experimentation 

Well, you just re­
ceived a small dose of 
what electromagnets 
are and how to use 
them in a practical test­
ing application. 

The electromagnet-
ic coil of the circuits 

discussed can be replaced with a solenoid. At low 
frequencies, the core of the solenoid will move 
in/out of the coil at the rate selected by the gener­
ator, At higher frequencies the core will stay sta­
tionary, but a buzzing/ocillatory sound will be 
heard at the selected frequency. Experiment with 
the solenoid and see if you can distort the picture 
on Channel 3. Well, enuf said, see ya next month 
in the breadbox! NV 
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AFFORDABLE· HIGH QUALITY 
2 YEAR WARRANTY 

Features: 

STANDARD SERIES 
S-1325 25MHz $349 
S-1340 40MHz $495 
S-1365 60MHz $849 

• High Luminance 6" CRT • TV Sync 
• 1 mV Sensitivity • 2- x1, x10 Probes 
• X-Y Operation • Complete Schematic 
• Voltage, Time, + Frequency differences displayed 
on CRT thru the use of cursors (S-1365 only) 
• Plus much, much more 

Digital 
Multimeter 

EDM-83B 

$175.00 
Almost every 

feature available 
Bargain of 

the decade 

Elenco 
LCR+DMM 

LCM-1950 
$79 

ELENCO OSCILLOSCOPES 

Features: 

DELUXE SERIES 
S-1330 25MHz $449 
S-1345 40MHz $575 
S-1360 60MHz $775 

• Delayed Sweep • Dual time base 

V-212 - 20MHz Dual Trace $425 
V-525 - 50MHz, Cursors $1 ,069 
V-523 - 50MHz, Delayed Sweep $995 
V-522 - 50MHz, DC Offset $975 
V-422 - 40MHz, DC Offset $849 
V-222 - 20MHz, DC Offset $695 
V-660 - 60MHz, Dual Trace $1 ,375 
V-665A- 60MHz,DT, w/cursor ___ $1 ,449 
V-1 060 - 1 OOMHz, Dual Trace $1 ,549 
V-1 065A- 1 OOMHz, DT, w/cursor __ $1 ,695 
V -1 085 - 1 OOM Hz, QT, w/cursor __ $2, 125 

2120 - 20MHz Dual Trace $389 
2125 - 20MHz Delayed Sweep $539 
15418- 40MHz Dual Trace $749 
2160 - 60MHz Dual Trace, Delayed Sweep, 

• Automatic Beam Finder 
• Z Axis Modulation 
• Built-in Component Test 

• Illuminated internal 
gradicule 

Dual Time Ba$e $949 
2190 - 1 OOMHz Three Trace Dual Time Base, 

Delayed Sweep $1 ,379 

• Plus all the features of the "affordable" series 

Digital Capacitance 
Meter 

CM-1555 

$49.95 
• Measures capacitors 

from .1 pf to 20,000111 
• 3-1/2 Digit LCD readout 

with unit indicator 

2522A - 20MHz I 20MS/s Storage __ $869 

Digital LCR Meter 
LCR-680 

$79.95 
• 3-1/2 Digit LCD Display 

• Inductance 111H to 200H 
• Resistance .1 n to 20Mn 

• Capacitance .1 pf to 
200J.LF 

Function Generator 
GF-8026 

$239 
lnt!Ext 

Operation 
Sine, Square, 

Triangle, Pulse 
Ramp, .2 to 2MHz, Freq Ctr 

3-3/4 Digit Multimeter 
BK-390 

$139.00 
• 0.1% DCV accy 

Digital Multimeter Kit 
with Training Course 

'By Elenco 
M-2665K 

Frequency Counter 
F-1225 

$225.00 
• B Digit LED display 

• Wide measuring range 
• High sensitivity 

• Data hold function 

FLUKE MULTIMETERS 
(All Models Available Call) 

Scopemeters 
Model 93 $1 ,225.00 
Model 95 $1 ,549.00 
Model 97 $1,795.00 

70 Series 
Model7011 
Model7711 
Model7911 
80 Series 
Model87 

• Analog bar graph 
• Auto/manual ranging 

· 4,000 count LCD display 
• Capacitance meas. 
• Temperature probe 

Triple Power Supply 
XP-620 

By Elenco 

$75.00 

3 fully regulated supplies; 1.5-15V @ 
1A, -1.5 to -15V@ 1A or (3-30V@ 1A) 
and SV @ 3A Kit XP-620K $49.95 

Telephone Kit 
PT-223K 

$14.95 
Available 

Assembled 
PT-223 
$15.95 

Transistor Radio Kits 
with Training Course 

AM/FM Radio 
Model AM/FM-108 $29.95 

AM Radio Kit 
Model AM-550 $19.95 
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$49.95 
• Full function 34 Ranges 

• Extra large display • Ideal school project 
M-2661 (Assembled) $55.00 

• Input impedance 1 Mn or SOn 
• 10:1 Input attenuation function 

10 Series 
Model10 
Model12 

$62.95 
$84.95 

$69.95 
$149.00 
$175.00 

$289.00 

Quad Power Supply 
XP-581 

By Elenco 

.95 

Four supplies in one unit; 2-20V @2.5A, 
SV@ 3A, -SV@ .SA and 12V@ 1A. All 
regulated and short protected 

High Current DC Power Supply 
BK-1686 

$169.95 
• 3 to 14 VDC Output 

• 12A@ 13.8V 
(less current at lower voltages 

• For servicing high power car stereos, 
camcorders, ham radios, etc. 

• Connect 2 or more in parallel or series 

Learn to Build and Program 
Computers with this Kit 

MM-8000 
By Elenco 

$129.00 

From scratch you build a complete sys- A professional organizer tool kit 
tern. Our Micro-Master trainer teaches at affordable prices. Includes 25 
you to write into RAMs, ROMs and run high quality tools in a high im­
a 8085 microprocessor, which uses pact carrying case which in-
similar machine language as IBM PC. eludes a pocket for meter. 

Write In 114 on Reader Service Card. 

Wide Band Signal Generators 
SG-9000 

$124.95 
RF Frequency 100K-
450MHz AM modula­
tion of 1KHz Variable 
RF output 
SG-9500 150MHz 
built-in counter $239 

Digital/Analog Trainer 
Complete Mini-Lab For Building, Testing, 
Prototyping Analog and Digital Circuits 

XK-525 

$159.95 
Kit XK-525K 

$129.95 

Elenco's trainer is designed for school projects, with 
5 built-in power supplies. Includes a function gener­
ator with continuously variable, sine, triangular, 
square wave forms. All power supplies are regu­
lated and protected against shorts. 

The case can include a full line of tools and meter 
of your choice. 



1#115 TELEPHONE - FAX cont. 

BEAT MA BELL with your own local 
long-distance desktop payphone. You 
keep the quarters. Help stop customer 
and employee telephone abuse while 
making money. Great for any business. 
Helton & Associates, POB 400, Evarts, 
KY. Call Jim, 606-837-9510. 

PANASONIC, SOUTHWESTERN Bell Tel­
ephones and Systems, jacks, plugs, wire, 
test equipment and installation tools. 
Call 908-840-5959 or write: H.E.S. Elec­
tronics, PO Box 183, Brick, NJ 08723. 

CELLULAR SOFTWARE. WE'LL BEAT 
ALL COMPETITORS' ADVERTISED PRIC­
ES. Program ESN and NAM on MOTORO· 
LA ABOVE 9122, NEC, PANASONIC, GE, 
ERICISSON, NOKIA, TECHNOPHONE, 
MITSUBISHI, DIAMONDTEL, & SONY. 
MOTOROLA SOFTWARE TO REPAIR 
LOANER & OOOFFFFF. We now feature 
the COPYCAT programs phones in less 
than 10 seconds no PC & no loader. All 
products are in stock & shipped over­
night UPS COD. SEE OUR DISPLAY AD. 
CALL 609·751·2242 EXT #2. 

PHONELINE SIMULATOR Kit. As fea­
tured in Jan. '95 Popular Electronics 
Magazine. Microprocessor controlled 
system is used to demonstrate/test tele­
phones, modems, fax machines, Voice 
mail, etc. Authentic dial tone, busy sig­
nals, and ringing. LED display shows 
dialed touchtone digits too! Kit includes 
printed circuit board, all electronic parts, 
technical manual. $145 plus $6.50 for 
USA shipping. CA residents include local 
tax. MasterCard, Visa, Discover. Digital 
Products Company, 134 Windstar Circle, 
Folsom, CA 95630. 24 hr. Voice/FAX: 
916-985-7219. 

CELLULAR PROGRAMMERS PACKAGE 
OFFER!!! Volumes 1 and 2 of the Cellu­
lar Hackers Bibles, Cellular Programmers 
Bible, Bagphone Video Bible and Cloning 
Cellular Telephones Video. INCLUDES 
software to program Motorola (9122 & 
lower), NEC, Panasonic and Nokia $179. 
VISAIMC, 602-782-2316 or FAX: 602-343-
2141 . TELECODE PO Box 6426-NV, Yuma 
AZ 85366-6426. 

FAX POWER SUPPLY REPAIR: Toshiba, 
Murata, Epson, Brother; most others. Flat 
rate or reasonable time and materials. Up 
to one year warranty. Max. 72 hour 
turnaround on flat rate units. Quantity 
discounts. Call or fax for full info: TEK­
cellence, 619·788·7880. 

DISCOUNT CELLULAR ACCESSORIES 
lowest prices on batteries, leather cases, 
car kits, car cords, quick charges, anten· 
nas, and modem interfaces. We can also 
get hard to find accessories for older 
phones. Call 305·428·7045. 

CELLULAR TELEPHONE. Reprogram 
from your computer, Motorola bag 
changed in minutes. Compare, ours is at 
a much lower cost. Software & manual 
$199. Voice or FAX 903-389-8352. Call 
now. MCIVISA, COD. Bag phones 9122 
and above also. 

FAX SWITCH fully automatic. Connects 
your fax, phone, and answering machine 
onto a single line. $39.95 plus $5 UPS. 
Phil Spargo, 130 Dellbrook Ave., San 
Francisco, CA 94131 or call 415-641-9346 
between 6:00-8:00 pm PST. 

CLOSING DATE 
FOR NEXT ISSUE 
FEBRUARY lOTH 

PHONE BOX BIBLE. NEW!!! 35 plus 
plans and articles on phone boxes. Blue, 
red, beige, and 22 other boxes. Includes 
the new "QUARTER" box plans. For 
educational use only!!! $43.45. VISAJMC 
602·782-2316 TELECODE Box 6426-NV, 
Yuma, AZ 85366-6426. 

COMPONENTS 
. 120 

IRON POWDER ferrite core kit. 5 ea. of 
T68-6, T68-2, TS0-6, TS0-2, T37-6, T37-2, 
FTS0-61, FTS0-43 , FT37-61 , FT37-43 
$13.50. Postpaid Ck/MO (cat 2 stamps). 
Dan 's Small Parts, 1935 South 3rd West 
#1 , Missoula, MT 59801 . 

FREE ELECTRONICS CATALOG. Low, 
low prices for high quality overstocked 
parts. Call 817-473-1730. IME, PO Box 
170415, Arlington, TX 76003. 

SBL-1 DOUBLE Balanced mixers. Three 
for $10.50 postpaid Ck!MO. Dan 's Small 
Parts, 1935 South 3rd West No. 1, Mis­
soula, MT 59801. Cat. 2 stamps. 

J-FETS LINEAR ICs, trimmer caps, NPO 
ceramic pdy, styrene caps, air variable 
caps, reduction drives, RF transistors, 
voltage regulators, plus as lot more. 1995 
cat. avail. 2 stamps. Dan's Small Parts, 
1935 So. 3rd W. #1, Missoula, MT 59801. 

$100 GOLD! There is a circuit chip made 
by IBM that contains more than $100 
each in scrap gold, and another worth 
$20. Almost nobody knows this. They are 
just starting to show up in resale out lets 
and junk yards. You can score big with 
this knowledge. Complete info with 
photo $35 to: Jim Sciuto, Box 128, Me­
thuen, MA 01844. 

MILL SPEC MC7805DT 5 volt regu lators. 
List $.89 ea., buy 10/$3.50, 50 $12.50 
postpaid. Cat. 2 stamps. Dan 's Small 
Parts and Kits, 1935 South 3rd West No. 
1, Missoula, MT 59801 . 

I WANT it and I want it now. I want all of 
your SIMM memory. IBM , Mac , new, 
used, even defective. I want it al l. Highest 
$ paid . Call 1-800-4-MEMORY now! 
Voice/FAX. 

80% OFF, ALL NEW PARTS. IC sockets/ 
adapters, braid, heat shrink, wire, cable, 
connectors, headers, housings, back­
shells , gaskets , pins , cab le assys., 
clamps, chokes, beads, resistors, capaci­
tors, transistors, diodes, lugs, standoffs, 
spacers, washers. Lists available, $20 
min order. Free shipping for orders over 
$100. E-Z Parts, 8577 Raglan Rd., Vienna, 
VA 22182. 703-255-2706. 

DIGITAL COMPASS SENSOR 45 degree 
resolution. 4 bit binary outpu t. 3 to 
15VDC operation. Easily interfaces to 
8031/51 or PC. Great for Robotic designs. 
$15.75ea VISA/MC Accepted. Suncoast 
Technologies, Voice/Fax 904-596-7599. 

PARTS FOR $1 resistors, .25W 12, .SW 8, 
capacitors, .001uF 5, .01uF 5, .1uF 4, 1uF 
3, 10uF 2, 100uF 2, transistors 2N2222 2, 
2N3904 2, 2N3906 2, TIP31A 1, TIP32A 1, 
diodes 1N4004 4, 741 opamp 1, 555 timer 
1, LED red 3, green 2, catalog $1 , foreign 
add $1, Zipfast, Box 12238, Lexington, KY 
40581-2238. 

FTP FTP.TELEPORT.COM/vendors/gee. 

PARTS ON T&R strips, MF res istors, 
caps, diodes. 600 assorted parts, $6. 
Surface mount resistors, 10 each of 30 
values, $15. Surface mount caps, 10 each 
of 20 values, $15. Dip Mica Caps, 10 each 
of 25 values, $15. Phone/Fax 702-795-
7151. Star-Tronics, Box 98102, Las Vegas, 
NV 89193. 

•TOCOM 5503 or 5507 VIP ......................... $5ea. 
•ZENITH (NO PM2 or PZ1) ............................ $5 ea. 
•STAR 6 DPBB-5 .......................................... $10 ea. 
•STAR 6 DPV5 ............... i ••••••••••••••••••••••••••••••• $5ea. 
•STAR 7 DPBB/DPV ................. .' .................. $10ea. 
•SA 8500 310/320 ........................................ $5 ea. 
•SA 8500 311/321 ...................................... $10 ea. 
•SA 8550 ..................................................... $10ea. 
•SA 8530 ....................................................... $5ea. 
•SA 8535 or 8536 ......................................... $6 ea. 
•SA 8570, 8580, 8590, 8600 ...................... $15 ea. 

(40 pin micro) The M5865 7P or M5G 1400 can be programmed for 
$7.00 each (no less than 10 pes). 

Quick Board 
•SA 8550 ..................................................... $15ea. 
•SA 8580 6 BU or 7 BU ............................... $15 ea. 
•SA 8570 ..................................................... $15 ea. 
•SA 8590 10 BU or 11 BU ........................... $15ea. 
•SA 8600 ..................................................... $15ea. 
•STEALTH 1 000-P ........................................ $38 ea. 

Prices are based on a 100 piece quantity. 

CALL FOR A FREE CATALOG. NO FLORIDA SALES. 

Write In 112 on Reader Service Card. 

Build ALARM SYSTEMS from Amazing Chips! 
Build your own Powerful Alarm Systems 

easily, with few parts and at an ultra-low co~tl 

DIGITAL COMBINATION LOCK • 
4 switches + 2 resistors+ 1 cap + 1 LOKPICI 

Up to 12 keys or as few as 4. The LOKPIC can handle 
anything from a simple quick access task like a car door 
to a sophisticated application with 4 separate channels 
and up to 20,736 unique possible combinations per 
channel! Compare with keypads costing over $200.00! 
Ultra-low power operations. A great companion to the 
ACPICI Chip and application note only $15.00 ($20.00 
Canada and Mexico) Order •LOKPIC 

Send orders with check or M.O. to: 

(VISA & MC accepted) 

Building an ALARM system with this 
AMAZING CHIP could never be easier! 

Amazing new IC handles up to 4 zones plus 1 Panic/ 
24hr input, Adjustable Entry, Exit, and Alarm Delays. 
Level sensitive or momentary Arm/Disarm signals. 
Complete tripped zone announciation. Uijra-low power 
consumption for battery operation if desired. Requires 
few external parts for a complete alarm system. Chip 
and application note only $15.00 ($20.00 Canada and 
Mexico). Order•ACPIC. 

0 ..... sive project uses parts mostly avail-® 1 
This simple, silent, and inexpen-

able from Radio Shack and can be 
built in as little as 30 minutes. The 

HoopsWare 
P.O. Box 3079, Dept. NV 
Sparks, NV 89432-3079 
or Call (702) 322~75 

-~ same principles can be used to 
.fl r-'-<:- · • build a silent weapon with deadly 
~ . force! Completeplansonly$15.00 

Amaz.ng Electromc Gun! ($20.00 Canada and Mexico). 
Add FIREPOWER to Toys! Order .c;GUN. 
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•IDGH INTENSITY 
•INFRARED 
•SMT 
•RED, GREEN, & AMBER 

Tap into a World of. .. 

FREE ELECTRICITY 
Our 150+ page Self-Reliance Catalog 
IS JUST LOADED WITH DC to AC 
ENERGY INDEPENDENCE ... 
We offer: 
Solar, Wind & Hydroel 
energy systems. True Sine 
Wave DC to AC Inverters. 
Electric Boat & Car kits. 
Portable power packs. 
Solar Lighting & Cooling 
systems. Solar Pool 
Heaters. Solar Battery 
chargers.Solar Books & Toys. 
DC Appliances. Active & 
Passive Solar Air & Water 

Competitive Costs, Short Lead Times, and a Domestic Warehouse; 
That is SUNSCREEN U.S.A. Manufacturers of HIGH QUALITY 

LEDs REPRESENTED & DISTRIBUTED BY: 

Heating Systems.Composting 
Toilets. Hydroponic, Fish-Farming, 
Solarium & Green-house Systems. 
Water Testing, Treatment, & 
Pumping Systems. Emergency Food & H20 
Kits. High Efficiency AC/DC Refrigeration + More ... 

CAPITAL ELECTRONICS, Inc. A LOT OF INFORMATION FOR ONLY $ 5.75 ... 

852 FOSTER AVENUE, BENSENVILLE, D., 60106 SEND CHECK or MO TO : 

(708) 350-9510 • FAX: (708) 350-9760 Self-Reliance Company Inc. 

Call for Technical Information, Pricing, or to Request a Catalog. 
P.O. Box 306, Florissant, MO. 63032 

Write In 111 on Reader Service Card. 

1 OOo/o Satisfaction & Free Shipping 

$89 
486 S..c33 MHZ $77 
486s..c50 MHZ $95 

486 sx33/40 MHZ UMC $95 
486 S..C 2-66 VESA IBM w/64K $149 
486 75 MHZ VESA IBM w/25&<. $CALL 
486 sx33 MHZ W 256K VLB $155 

PENTIUM READY T24 
4 ISA & 3 VESA SLOTS 

$209 
$239 
$289 

Resellers 
Dealers 

Welcome 

IKevboards: 

24hrs: Free Tel: 
800 899-6430 

101 KEYBOARD $15 24hrs: Free Fax: 
101 SPILL PROOF $15 

KEYTRONIC $24 •• 
Q()() 45-1670 

Focus 2000/2000+/BQOO $CAU 

lvGA Cards: J 
REAlTEK 256K $24 
TRIDENT SVGA 512K $38 
TRIDENT 1MB $55 

CIRRus-LoGIC 1MB WIN Ace $55 

VESA VGA 1MB EXP 2MB $72 
PCI VGA 2MB $149 
At'f'f OTHER VGA CARDS PL CALL 

!Controller Cards: I 
IDE CARD (2FD/2HD) $10 

1/0 (2S, 1 P & 1G) $10 

SUPER IDE-I/O (2S, 1P & 1G) $10 
VESA IDE-I/O 2S,1P & 1G $14 

adem/Fax Modem: 

Buy with 
Con6dence 
Risk Free 
30days 

Money Back 
• 

WEDO 
CARRY 

COMPLETE 

SYSTEM 
* 

Printer 
Memory. 

* 
MX-96/96/24 1 MB $32 

Math-Co FAX/Moo. 14.4 SIMM $55 

$23 FAX/Moo. 28.8 $35 95 $129 
VoiCE MAlllF/M • $59 

$89 Voice M /Fax /Mod 14.4 $89 
14" SVGA 39 DP 1024x768 $185 Voice M /Fax /Mod 28.8 $call 

14::.28 1024x768 NoN_, (Low RAD)$209 !Cases with UL P.SUPLIES I Terms· 
15 .281024x768 NoN-1 M T C $

41 
No......,a..rge 

HARD DRIVES SPECIAL D~~ r~:CA~SE $45 Price• &mjeded D =.~0:. 
214MB $159 420MB $199 MED TowER CASE $59 1S%Restoclcilgteetor N111Defe<tive 

270MB $159 540MB $229 FuLL TowER CASE $79 o.:..::=':~ 
79 1 Excepl Case,Monlor,KO)bofd & F. DrM!s 

Mother Boards -w1th CPU 
486DX 4 100 MHz w/CPU $495 C.D. Rom QUAD S eed 

Pentium 66 Mhz w/CPU $645 
Pentium90 Mhz w/CPU $875 
Pentium 100 Mhz w/CPU $CALL 
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$1,000,000 DISTRIBUTOR Inventory: 47 
Lamps .17 ea. 2W 5% Resistors 160, 200, 
620, 15K, 20K, 22K $9/M 8085A-2 8 bit 
CPU $19.50/10 pes. Huge inventory of 
AMP connectors in stock. C&H Distribut­
ing. 215 So. George St. York PA 17403 
Phone 717-843-7881, Fax 717-843-3875. 

NEW 1995 catalog. Large selection of RF 
chokes and inductors, ferrite cores and 
beads, powdered iron cores, capacitor 
and resistors, semiconductors, more. 
Please include two stamps. Johnson 
Shop Products, Box 160113, Cupertino, 
CA 95016. 

WE BUY transistors, diodes, semicon­
ductors, integrated circuits. Electronic 
Material Industries, 818-842·5953, FAX 
818-845·3613. Immediate offers. 

CRTs CHEAP. Buy direct from the manu­
facturer, save money. Mfg. all CRT types 
over 45 years. 3 Year Warranty. 19 inch 
tubes $60, 25 inch $90. We specialize in 
Hi Resolution computer/video CRT's and 
complete repair of all monitors. T.M.C. 
215-226·07 49/223-0388 9:00am-1 O:OOpm 
EST. 

DSP CHIPS Texas Instruments 
TMS320C30GBL-27, $48; TMS320E25FZL 
(EPROM based), $38. 617-266-6488, Fax: 
617-247-7564. 

LOW PRICES: Electronic components, 
targeting small manufactures and stores. 
We find quantities of hard to find parts. 
Flyer available stock of Nee MR62-55AX 
5V DPDT relay .80. Santech Electronics, 
PO Box 187, Tappan, NY 10983, 914-359-
1130. 

SALE: JENNINGS silver ceramic vacuum 
variable capacitors 20·2500PF, 25-2000PF 
$79, 8-200PF, 10320PF $69, 5-500PF Mo­
tor drive $79, 7-1000PF motor drive $69. 
Jennings RB-3 DPDT vacuum relays $39. 
Mark Olson, 414-498-2651, after 5:15 cen­
tral. 

SOLID STATE RELAYS. Gordos OAC15; 
9-18VDC input, 120VAC output @ 3A. 
Never used, most in original packaging 
$2.75@ qty 1-10,$2.25@ qty 11-50,$1.95 
@ qty 51-up. PowerOne 15V supplies 
HD15-6-A factory box $25. lSI, 3901 Norris 
Dr., Millbrook, AL 36054. 205-285-4222. 

HARD TO FIND hi-voltage electrolytics, 
caps, power resistors, xtals, plugs. Free 
catalog. A.G. Tannenbaum, PO Box 110, 
E. Rockaway, NY 11518. 516-887-0057, 
FAX 516·599-6523. 

~·11----
CRYSTALS: RADIO and microprocessor, 
low price, fast delivery, all brands, proto­
type, production runs. Velco Electronics, 
716-924-2073, FAX: 716-924-2136. 

WE BUY gold plated parts, transistors, 
hybrids, ICs, diodes, circuit boards, patch 
panels, military pins, tantalum capaci­
tors, relays, old test equipment and all 
types of electronic material. GOLD'N 
WEST SURPLUS in Corona. Ph: 909-34Q-
1501, FAX: 909-340-1504. ASK FOR 
MARK. 

RF TRANSISTORS, Japanese transistors 
and tubes need dealers, repair shops, kit 
makers, etc. for 2SC1969, 2SC2312, 
MB8719, MRF455, MRF454, 2SC2879 and 
more. WESTGATE, 1-800-213-4563. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, electronic test 
equipment & most components. Hoffy 
Electronic Ent., 818·718-1165, FAX 818-
341·5506. 

ANTIQUE ELECTRONICS 
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TUBES NOS tested, graded for noise and 
microphony, 90 day guarantee. 12AX7, 
12AU7, 12AT7, 6DJ8, 6922, 6CG7, 5AR4, 
12BH7, etc. US & Euro mfg., many types 
not listed. Low noise preamp tubes. Ken 
Chait, 10001 NW 50th St. #102A, Sunrise, 
FL 33351. 305-746-7737. SASE list. 

WESTERN ELECTRIC WANTED: 1927-
1960's. Amplifiers, speakers, tubes, etc. 
Free offer. 1-800-251-5454. 

FOR SALE: Scott Metropolitan AM/FM 
receiver model 16A, contains 28 tubes, 
chromium plated chassis, Garrard type A 
turntable, 15 inch coaxial speaker all in 
blond wood cabinet. Promotional book­
let, installation manual, original Scott 
diagram, Garrard maintenance manual, 
and it works. The buyer picks it up, $300. 
Reginald Collins, KE2HE, 183-69 Brinker­
hoff Ave., Hollis, NY 11412. 718-454-5361 
9am to 9pm. 

ANTIQUE TELEPHONES, parts wanted, 
any condition. Send SASE for brochure. 
Russ Pate, W84VVN, 235 Sand Pine 
Road, Indialantic, FL 32903.407-777-1759. 

WANTED: APPLE 1, Mark 8 and early 
microcomputers. Also journals for mu­
seum. PO Box 341, Floyd, VA 24091. 
703-231-6478, 703-763-2321. 

WANTED: OLD 4-pin tubes. 10, 45, 50 
6A3, etc. Panel meters 100 to 150mA. 
Paul Gil, 180 Union Ave., Belleville, NJ 
07109. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 
33022. 

TUBES, NEW up to 90% off, SASE. Kirby, 
298 W. Carmel Dr., Carmel, IN 46032. 

RADIO AND TV tubes from 1927 to 1977. 
$1 for list to: Preller TV, 208 South 2nd 
St., Augusta, AR 72006. 501-347-2281. 

VINTAGE SERVICE DATA from 1923 to 
present. A.G. Tannenbaum, PO Box 110, 
East Rockaway, NY 11518. 516-887-0057, 
FAX 516-599-6523. 



WANTED: WWII German electronics. Any 
Western Electric audio equipment and 
other power amplifiers. Also wanted: 
Vintage speakers and microphones. Call 
Steve after 11 am Central , 608-251 -6121. 

RADIO, TV, Industrial tubes for sale. 
Thousands in stock. DH Distributors, PO 
Box 48623, Wichita , KS 67201 . 
316-684-0050 voice/fax. 

WE BUY. transistors, diodes, semicon­
ductors, integrated circuits. Electronic 
Material Industries, 818-842-5953, FAX 
818-845-3613. Immediate offers. 

ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio 's largest­
circulation monthly magazine. Old radi· 
os, TVs, ham equip., 40s & 50s radios, 
telegraph, books & more. Ads & articles. 
Free 20-word ad monthly. Subscribe to· 
day. Six-month trial: $16.95. Yearly rates: 
$31.95 ($47.95 by 1st class). Foreign: 
write. ARC, PO Box 802-G13, Carlisle, MA 
01741 . 508-371-0512. 

FOR SALE: used vacuum tubes, HP 
network analyzer equipment, Fluke 415B 
3KVP/S, E-Mail N1176R @aol.com, 
Mountain Surplus, PO Box 1366, Cedar 
Crest, NM 87008, 505-281-6450 Fax 505· 
281-7477. 

ANTIQUE OSCILLOSCOPES 2 for sale, 
both Tektronix, model 535 and 532, come 
with roll around stands and many leads. 
Make offer, you pay shipping. 901-345-
1056, Steve or 3801 Windcrest, Memphis, 
TN 38116-5319. 

FOR SALE: Rider manuals Nos. 5, 6*, 7*, 
8*, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 
21 *National Union Issue. Best offer for 
all. Del Fariss, POB 1798, Pasadena, TX 
77501·1798. 

PUBLICATIONS 
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ROBOT 'BOOKS! FREE catalog by mail! 
Write: Cognitions, Dept. 1000, 71 Widow 
Sweets Rd., Exeter, Rl 02822. 

HEATHKIT FANS! Remember the fun 
you had building them and learn about 
the company's history in stories and 
pictures. 124 page book. $9.95 ($10.71 in 
WA). Heath Nostalgia, 43.20 196th SW, 
Suite B-111, Lynnwood, WA 98036-6754. 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MA· 
CHINE II tells how. We now have auto­
graphed copies of the Guru's under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
602-428-4073. VISA/MG. 

"POWER UP!" How to make commercial­
battery adapters for: military radios, mine 
detector&, night scopes, field telephones, 
etc. Instructions/diagrams. $13.95, plus 
$4 S/H ($5 Canada). NYS res. add $1.53 
tax. CAB Research, Box 56-NAV, Com­
mack, NY 11725. Phone: 516-543-9169. 

WORLD'S MOST UNUSUAL Communica­
tions Books! Large selection covering 
Scanners, "confidential" frequency (H F/ 
VHF) registries, wireless history, bug­
ging, wiretaping, electronic surveillance, 
monitoring, etc. Big free catalog! CAB 
Research, Box 56-NV, Commack, NY 
11725. 

ROBOT BUILDERS: Become a charter 
subscriber to the Robotics Practitioner, 
the new magazine of practical robot 
ideas. Receive the magazine at a special 
introductory rate. Footfalls, Ltd., 483 S. 
Kirkwood Road #130N, Kirkwood, MO 
63122. E-Mail: TRP@Footfalls.com. 

JOIN THE thousands of people who 
receive totally free magazines every 
month which cover all aspects and devel· 
opments in the electronics field. I will 
send you information and forms for free 
subscriptions to twelve of these leading 
electronics magazines, which you just fill 
out and send in to get your free publica­
tions. Your only cost is $10 for all 12 
forms. You will not be disappointed! 
Send check or MO to: Mike Krosnick, PO 
Box 26585, Akron, OH 44319-2685. 

PINBALL MACHINES. Books, maga­
zines, manuals, diagrams, supplies. Send 
$2 for catalog now to: Marco Specialties, 
Inc., 5290 Platt Springs Rd., Lexington, 
SC 29073-9252. 803-796-0265. FAX: 803-
794-5692. 

MILITARY MONITORING GUIDE. New 
book covers all phases of Military Moni· 
toring. Military Frequencies All Services, 
US Military Bases, Military Black Pro­
jects. Major Air Force Installations, Moni­
toring Equipment and Systems, Navy/ 
Coast Guard and more. $19.95 plus $4 
Priority Mail. UNIVERSAL ELECTRON­
ICS, 4555 GROVES ROAD, #12, COLUM­
BUS, OH 43232. 614-866-4605. 

Write In 108 on Reader Service Card. 

ASSEMBLY LANGUAGE BASICS. 64 
page beginners guide containing 
detailed instructions on programming 
the 8051 in .ASM. Includes 1/0 techni­
ques, lnitialization/RS232 codes and 
MORE. Only $18 for 5.25 in./360K floppy 
(or $18.75 for 3.5 in./720K). Sun coast 
Technologies, PO ~ox 5835NV, Spring 
Hill, FL 34606. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

LASER PRINTER REPAIR MANUAL Don 
Thompson's Laser Service Seminars of­
fers the only book available on general 
laser printer repair. Over 380 pages of 
vital information on all Canon based 
engines, HPs and Apple Laserwriters. 
$350 + S/H . 1-800-457-5776. 714-855-
3838. 

FREE! THE ETC CATALOG of manuals 
for Amateur, Audio, and Test Equipment. 
AG Tannenbaum, PO Box 110, East Rock­
away, NY 11518. 516-887-0057, FAX 516· 
599-6523. 

Write In 109 on Reader Service Card. 

CALLING ALL HACKERS AND OTHER 
'ELECTRONIC GUERILLAS! Find out 
WHY your skills are needed! For pam­
phlets, send $5 to: J.E.F.F., Dept. NV, PO 
Box 31715, Dayton, OH 45437-0715. 

...----., The RF Connection 
~~~ 213 North Frederick Ave. E N 

~ Suite 11NV r Gaithersburg, MD USA 
..._ ___ N..I 20877 

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

UG-218/U N Male for RG-213/214 ......... $5.00 
UG-210/U N Male for RG-213/214 ......... $3.25 

N Connectors for 9913/Fiexi4XU9096 

UG-218/9913 ....... $5.75 Pins Only ....... $1 .50 
UG-21D/9913 ....... $4.00 Extra Gasket.. ... 50 

Amphenol 83-1SP-1050 PL-259 ........ .... $0.90 
UG-176/U Reducer RG-59/8X .... 25 or 51$1 .00 
UG-175/U Reducer RG-58/58A . . 25 or 5/$1 .00 
J&l Silver Tenon PL-259 MIL-Spec .............. .. 
...... .. .............. ...... .. ...... ........ $1.25 or 10/$10.00 

MIL-Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Fie xi 4XL811 A (Flexible 9913) 

New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 ...... 70/ft or $59.00/1 OOft 

Also New: RG-8X Clear w/UV Jacket 98% Cu 
lntro Price ... ..... ............................ $14.00/100ft 

Call for Specials of the Month 

Full Line of Audio Connectors for lcom, 
Kenwood, and Yaesu 

8 Pin Mike Female .................................. $2.00 
8 Pin Mike Mate 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 

800/783-2666 
301/840-5477 
301/869-3680 

Write In 110 on Reader Service Card. 93 



ASSET SALES, INC. 
Used Technology Clearance Center 

101 S.W. 41st Street • Renton, WA 98055 
(206) 251-6653 • Fax (206) 251-6960 

"Just Because It's Hi -Te Doesn't Have To Mean It's Priced." I 
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SPECIALS: 

·pc's 
80286, COMPAQ or 

EVEREX, CASE, P.S., 
44 MEG H.D., EGA Bd, 

5.25'' 360K FLOPPY 
1Mb RAM 

$59. 

SONY CPD-1302 
VGA Color Monitors 

$125. 

Hewlett-Packard 
Spectrum Analyzers 

141T•8552B•8555A 
$2750. 

141 T•8552B•8554B 
$2700. 

141T•8552B•8553A 
$2200. 

Store Hours: 
Mon.-Sat. 

9A.M.-5P.M. 

PLANS- KITS -SCHEMA TICS 
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FM STEREO TRANSMITIER kit. Trans­
mitter broadcasts any audio signal from 
a CD player, VCR, or cassette player to 
FM stereo radios throughout your home 
and yard. Uses the unique BA1404 IC. 
Tunable across the FM band, runs on 1.5 
to 12 volts DC. PC board/components 
$24. Visa/MG. TENTRONIX, Dept. NV295, 
3605 Broken Arrow, Coeur d'Alene, ID 
83814. 208-664-2312. 

HYDROGEN FUEL cell kit comes with 
electpolyzer, hoses, power source and 
fuel cell $149. GreenLux, 4201 Lawton 
Street, San Francisco, CA 94122. 415-753-
0251. 

94 February 1995/Nuts & Volts Magazine 

• TEST EQUIPMENT: I 
I Hewlett-Packard 

7550A Graphics Plotter 
$199. 

7550B Graphics Plotter 
$299. 

7475A Plotter 
$149. 

7440A ColorPro Plotter 
$149. 

1631D Logic Analyzer 

$795. 

5315A Freq. Counter 
$349. 

8620C Sweep Generator 

$395. 

86220A R.F. Plug-in 
$995. 

86222A R.F. Plug-in 

$995. 

86290C R.F. Plug-in 

$1795. 

ASI 
101 S.W. 41st 
Renton, WA 

98055 
Check Out Our Prices! 

Write In 1 07 on Reader Service Card. 

BIG-SCREEN oscilloscope. Convert any 
television to sensitive big-screen oscil­
loscope. Only minor changes required. 
Illustrated plans, $10. VISA/MG. ELEC­
TROMAN, Box 24474, New Orleans, LA 
70184. 504-482-3017. 

VCR BELT KITS! Save big bucks by 
changing broken or worn belts. Send 
make, model & $15 to Minute Man Elec­
tronics, 37111 Post St. #1, Fremont, CA 
94536. Visa or MC. 510-791-5036. 

BASEBAND DESCRAMBLER schema­
tics, construction instructions, PCB mas­
ter pattern and PCB transfer sheet, part 
layouts, parts list. Universal model, 
works all systems except automatic vid­
eo inversion, $15 postpaid, money order 
please. Surplus Electronics, POB 10009, 
Colorado Springs, CO 80932. 

Tektronix 

214 Oscilloscope 
"AS-NEW" 

$699. 
7704A Scope Mainframe 

$175. 
7904 Scope Mainframe 

$200. 

7623A Scope Mainframe 

$200. 

PLUG-INS: 
7A26 Verical Amplifier 
200 MHz $100. 

7853A Dual Time Base 
100MHz $100. 

7 A24 Vertical Amplifier 
400MHz $100. 

7 A13 Differential 
Comparator $150. 

Visa • MasterCard 

(206) 251-6653 
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NI-CAD ZAPPER can rejuvenate those 
unrechargeable NI-CAD batteries. In­
structions, schematic and parts list to 
construct NI-CAD ZAPPER: $5. TENTRO-· 
NIX, 3605 Broken Arrow, Coeur d'Alene, 
ID 83814. 

CAD DRAWN schematic of a 300 Gray 
amplifier $15., Craig AG6840 pull-out ster­
eo $119.99, Dialog PC6 frequency coun­
ter $84.95, refurbished Realistic TRC-490 
SSB Base $130 plus shipping on all 
items. Call 901-785-3095 ask for Rob. 

FASCINATING KITS and plans of useful, 
fun and educational electronic products. 
Learn while you build! Lasers, digital 
recorders, voice changers, gas detectors 
and more! Send $1.00 for catalog. LNS 
Technologies, 20993 Foothill Blvd., Suite 
307N, Hayword, CA 94541-1511. 

TOCOM COMPATIBLE schematics, 5507 
$15; 5503VIP $10; 5504A $10; 5504A full 
service testing modifications $20; 
5503VIP two different full service testing 
modifications $20; program codes 5507, 
5503VIP, or 5504A .$50 for each code; 
money orders or cash COD, 719-661-1659. 

FISH ZAPPER. Proven design stuns fish 
and they float to the surface! Solid-state 
design. Complete detailed information 
on the theory of operation and how to 
build your own from readily available 
parts for less than $30. Sold for educa­
tional purposes only. Only $20 (postpaid) 
by cash, check or MO. No COOs please. 
Message or Fax: 501-223;9406. Software 
Inc. Box 23016, Little Rock, AR 72221. 

OAK SIGMA I converter descrambler 
schematic $15; Oak Sigma STV 1/11 sche­
matic $15; Jerrold Starcom-5 compatible 
XT5-211 baseband schematic $10; Star­
com-? compatible DPV7212 schematic 
$10; Starcom-7 compatible DPBB/M1 ba­
seband schematic $20; Money order 
please. Surplus Electronics, POB 10009, 
Colorado Springs, CO 80932-1009. 

YOU WON'T be caught flashing with 
SILENT SAM. Patented Vehicle Turn Sig­
nal Reminder warns when not to. Kit 
w/case $15. Also, prewired model $27 
plus $2.50 S&H, Visa/MC. Money-back 
guar. Call toll free 1-800-398-5605, free 
flyer. Silent Sam, 1627 Basil Dr., Colum­
bus, OH 43227. 

KIT BUILDERS! At last! Complete list of 
over 175 kit vendors. Send #10 S.A.S.E. + 
$3 to: Rutenber Engineering, 38045 10th 
St. E. #H75-NV, Palmdale, CA 93550. 

CRYSTAL RADIO Kits; comes complete 
for an old style radio. $22.50. Carl & 
Grace Ent., 5636 Romeyn, Detroit, Ml 
48209. 

MAGNETIC AMPLIFIER. Solid state am­
plifier without semiconductors or vacu­
um. Amplifies through the use of magnet­
ic fields. Plans, $10, Kit (plans + one 
amplifier), $20. VISA/MG. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. 504-
482-3017. 

TIRED OF IRONING? Prototype service 
for hobbyists & engineers. Single/small 
quantity ss PCBs. No setup fee. $10 
minimum, most boards $25. We scan 
magazine artwork free so get out your 
back issues! For details write or call 
FIRST PROTO 1355 W. Palmetto Park 
Rd., #158, Boca Raton, FL 33486 407-392-
8677. 

HANDS ON ELECTRONICS LEARNING 
COURSES are fun, educational, useful. 
Build a wireless radio frequency tune-up 
tachometer or a laundry tub monitor to 
prevent drain overflow. LSASE + $3 each 
to Stan Reel Company, 1527-A Olive St., 
Santa Barbara, CA 93101-NV 

WALKING ROBOT. HexWalker six 
legged robot kit. Basic stamp controlled, 
servo driven. $125 + $5 S&H North Ameri­
ca, $15 all others. Manual only, $10 + $1 
S&H (applicable to kit purchase). CA 
folks add 7.75%. M&T Systems, PO Box 
7816, Huntington Beach, CA 92615. Tel. 
714-969-3166, Fax 714-969-3167, E-Mail 
Mandtsys@ ix.netcom.com. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 
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Barebone 
System 

• MB & CPU 
• 3.5" Floppy 
• IDE/10 2s1p1g 
• M1n1tower 
• 101 Keyboard 
• 3B Mouse 

Practice System 

• BarePone System With: 
• 4MB (2mP for SX/SLC) RAM 
• 210MB Hard Dnve 
• IDE/10 1P2S1G Ports 
• SVGACard 
• 14" Color SVGA Mmtor 0.28 
• MS-DOS 6.2 
• MS-Windows 3.11 

Family Value System 

• Practice System With: 
• Sony 2 x Speed CD-ROM 
• 16 B1t Sound Blaster Card 
• Speakers 
• Fax/Modem 96/24 
• DOS 62 & W1ndows 3.11 
• Prod1gy/Amer1ca on L1ne 
• Windows Fax/Modem 
• Windows Sound M1xer 
• 4 CD ROM Titles 

Call for Free Catalog 
Open: Mon.- Fri. tJ 7AM to 6PM SPT 

Sat. tJ Sun. lOAM to 3PM SPT 

Deluxe Multimedia System 
• BarePone System With: 
• Med1um Tower Case 
• 8MP of Fast Page RAM 
• 420MP IDE Hard Dnve 
• 1MP SVGA 1024 x 768 Card 
• 14" Color SVGA Monitor>0.28DP 
• Sony 2 x Speed CD-ROM 
• 16 B1t Sound Blaster 
• Speakers 
• DOS 6.2 & W1ndows 3.11 

L MODEMS 

All modems are Rockwell Ch1pset 
MNP5, W1th Software & CaPles 

Pnce $ 

24/96 Modem Fax INT $ 33 
14.4 Fax/Modem INT $ 75 
14.4 Fax/Modem EXT $ 119 
28.8 Fax/Modem INT $179 

VIDEO 
CARDS 
SVGA 256k ISA ......... . $ 29 
SVGA 512k ISA . . .. . . .. . .. $ 45 
SVGA 1MB ISA ......•.... $ 55 
SVGA 1MB VLB . .. . . . . . ... $ 79 

l---------+----+-------+-----------t------------1------tll.,.-jk--:.ill----i MONITORS 

1:\"tendt'd JJ arrantr Plan 
. f l'{ti/ahlt' ! .'! 

14" MONO VGA ....... . .... $ 109 
----+-----'l ....... lllllll!lllllr---! 14" SVGA 0.39 . . ...... . . . $189 

14" SVGA 0.28 I . . .. . ..... $ 199 
14" SVGA 0.28 Nl ....... . . $ 215 

UPGRADES: 15" SVGA 0.28 Nl .. ... ' .. ' $ 399 

1 

r-;;~~-;;;;-;:;,---+---+-----+------l 1--------'- --t-;-~:;----==a,...ii*4"-J 17" SVGA 0.28 Nl ......... $745 
• 1MP RAM .. . ........ Add.$ 35 per 1MP I 

~t-------1 . 8MP RAM .......... Add $135 I controllers& ~PPY l. I 
1----------t-----=...::..::..._--t-----'--'::_:_-- • 1.2Mb Floppy Dnve ... Add$ 44 . . 

• 420Mb IDE HDD .... Add$ 75 IDE/10 2FD 2HD 1p2s1g 
• 540MP IDE HDD . . .. Add $ 175 ISA ... . . $ 14.99 

Mom tor Upgrade VLB ..... $ 25.99 
• 14" SVGA 0.28 Nl ........ Add $ 45 

----+-..:...:..::__--1 • 15" SVGA 0.28 Nl ........ Add $155 1.44MB FD 3.5" ...... . .. . $ 38 
1--------'----t---='-"-'---t--=-=~ --+--=-='----1 • 17" SVGA 0.26 Nl ........ Add$ 499 1.2MB FD 5.25" .......... $ 48 

• 14.4 Fax Modem ......... Add$ 65 ComPo 1.44 & 1.2 .. . . . .. . . $ 115 
1-----------t----t-----+--------l • 28.8 Fax Modem ......... Add $155 

1---------+---+------+------t • Medium Tower Case ...... Add$ 25 Call For 
• Full Tower Case .......... Add $ 45 [ Bits & Pieces 

r-------t--=~-+-.=..::...::--+-----=c..::...::.__--1 • NE200 Lan Card ......... Add$ 39 Super 
r---------t----t--:...:.._--+---'-'---1 • 250MP Tape Back Up .. :. Add $159 

• 3Button TrackBall ....... Add $19 Pn'ced 
All Cases have 230 WT PS 
M1n1T ower Case . . .... . .. . . $ 49 

l--------'----t---=-=-=---t--=-.:.:._--t----'---=-=------1 • Surge Protector ........ Add $ 4.99 1------+----l 
1--------+---=--'---+----=....:..::_---+---'--"'-:..__--t • Math Ch1p 387/487 ..... Add$ 29 Upgrades 

Medium Tower Case . .. ... . $ 59 
Full Tower Case . .......... $ 79 

• 12CD Titles Upgrade ..... Add $ 45 
101k KeyPoard .......... . . $ 17 
3B Mouse ........ .. . . . . .. $ 10 

1-----------t----t-----+--------j 3B TrackPall .............. $ 29 
Cooling Fan 486 CPU ... . .. $ 9.9 
Cooling Fan 586 CPU ...... $19.99 

enms i · are not I 

Angle Technology, Inc. 1. All Prices reflect 3% Cash Discount rP.c;rJnnr:~biP. for typos 
2. 1Yr. Parts & 5Yr LaPor Warranty 9. Only of $ 1000 or more are qual1fy for 
3. 20'1o Restocking Fee on All Retums Free Shipping by UPS Ground, C.O.D. add $ 5 

Except: Monitors, Cases & Floppy Drives 4. No refunds after 30 Days 550 Lakeside Dnve. Sunnyvale, CA 94086 
Tel. (408) 774-9010, Fax. (408) 774-9011 5. All retums must have a RMA numPer 

7. M1mmum $ 5 Sh1 1n Char e 
10. All sales are made F.O.B. Sunnyvale, CA. 

; : :~~ 486- 7 5 MHz VESA 

• IBM 486/75Mhz CPU Included 
. • 16k Ll & 256k (up to 512k) Lll Cache Installed 

• Up To 64MB RAM v1a 72 PIN SIMM 
• Local Bus IDE/10 on Poard 
• Pentium Ready 
• Baby- AT S1ze 

3Year W Made in USA 

Your Hard Drive 
Super Source ! ! ! 

Mq P &9 5eagate 

MODEL SIZE SPEED MFR TYPE PRICE 

c::.•.:.•.tER 
CF170A 
CFA210A 
CFA250A 
CFA340A 
CFA420A 
CFA540A • 
CFA810A 
CFA1080A 

a2E WESTERN DIGITAL 
1210 
2250 
2340 
2420 
2540 
2700 
31000 

170MB 17ms CONN IDE 
210MB 16ms CONN IDE 
250MB 15ms CONN IDE 
340MB 13ms CONN IDE 
420MB 12ms CONN IDE 
540MB 11ms CONN IDE 
810MB 10ms CONN IDE 
1.08GB 10ms CONN IDE 

212MB 13ms WD IDE 
250MB 12ms WD IDE 
340MB 12ms WD IDE 
420MB 11ms WD IDE 
540MB 11ms WD IDE 
730MB 10ms WD IDE 
1.0GB 10ms WD IDE 

CALL FOR ALL OTHER DRIVES 

$163 
$169 
$205 
$219 
$229 
$299 
$559 
$629 

$175 
$203 
$219 
$235 
$315 
$399 
$695 

Angle Technology, Inc. 
Terms & Cond1t1ons. 
1. All Pnces reflect 3"/o Cash D1scount 
2. 1Yr. Parts & 5Yr LaPor Warranty 
3. 20"/o Restocking Fee on All Retums 

550 Lakeside Drive, Sunnyvale, CA 94086 
lei. (408) 774-9010, Fax. (408) 774-9011 

4. No refunds after 30 Days 
5. All retums must have a RMA number 
7. Minimum $ 5 Sh1pp1ng Charge 

IBM 486-75MHz Complete system 

• 4mb of Fast Page RAM 
• 210mb Hard Dnve 
• Min iT ower Case 
• 3.5" Floppy Dnve 
• 1MB SVGA Card 
• Local Bus IDE/10 
• 101 Keyboard & 3B Mouse 
• 14" SVGA Color Monitor 0.28 
• DOS 6.22 
• W1ndows 3.11 

Made In USA 

------------ ------------- ----------_ _..._,_ 

7. Shipping charges are not refundaPie 
8. Not responc1Pie for typos 
9. Only orders of$ 1000 or more are qual1fy for 

Free Sh1pp1ng Py UPS Ground, C.O.D. add$ 5 
Except: Mmtors, Cases & Floppy Dnves 

10. All sales are made F.O.B. Sunnyvale, CA. 
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Learn 
MICROCONTROLLERS 
EMBEDDED SYSTEMS 
and PROGRAMMING 
with the New AES·1 0 
The AES-1 0 ... a complete 
learning system, 
a complete 
embedded control 
system. Extensi v~ 
manuals guide you 
through your 805 1 
development project. 
Assembly, BASIC, and C 
programmable. All hardware 
details, complete schematics. Learn to program the 
LCD, keypad, digital and analog 1/0s . The entire board 
is software reconfigurable for your applications. 
Everything you need, nothing extra required. 

80C32 Computer/Microcontroller board with: 

• 32K Byte ROM , 32K Byte RAM • 2 by 16 
Liquid Crystal Display • 4 by 5 Keypad • Two 
serial ports • 5 interrupt sources • 3 timers 
• NO , D/A, PWM and digital UO • Built in 
Logic Probe • Power supply (can also be battery 
operated) • Extended Intel BASIC and AES 
Monitor in ROM • RS-232 cable to connect to 
PC for programmi ng • 8051/52 DOS Cross 
Assembler • Program disks with well 
documented examples • User's Manual, 
Language Manual, and Text (over 400 pages). 

AES-10 $285 
Money Back 
Guarantee 

CALL 
1-800-730-3232 

Free Info Pack 
M/C Visa 

71 4- 550-8094 
Fax 71 4- 550-994 1 

-41S 
f!.f!Tf#l.i§il§iii. i!JffUM 

970 We~t 17th Stree t, Santa Ana, California 9-2706. USA 

6 TO 28V. 1101220 VAC, 
50/60HZ. 

WILL NOT OVERCHARGE! 
USES UC3906 t.C. HAS HI/LO CURRENT SWITCH. 
AUTO LOW VOLTAGE ALARM OUTPUT, REVERSE 
BATTERY PROTECTION, TRICKLE START-UP. 
DBLE SIDED PCB, QUICK CONNECT TERMINALS, 
SELF RESETTING FUSE, PCB MOUNTED PWR 
XFMR, & DETAILED MANUAL. 
BASIC KIT 8 TO 24V .. $54.95; 28V ............. $ 114.95 
OPTIONS: TRANSFORMER. ........................ $ 18.95 

AUTO LOW VOLT DISCONNECT ........... $ 18.00 
THIS OPTION 18 OREAT FOR RV'1I 

All METAL ENCLOSURE ..... ................ $ CALL 
ENCLOSURE WITH CUSTOM METER ... $ CALL 

BC-04, THE PAUL BUNYON OF BATTERY 
CONTROLLING: 5 AMPS (OR LESS) CHARGING 
RATE, 10A METER, HEAVY DUTY XFMR, 3.5 X 8.5 
X 10. METAL ENCLOSURE, FOR DEEP CYCLE 
HIGH POWER USAGE. 110 VAl:. 80HZ. 
APPROX. 13LBS ....................................... $199.95 

CURTIS KEVER KIT 
INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING. 
ADJUST ABLE SPEED- ................................ $ 39.95 
POS/NEG KEY, WEIGHT/TONE CONTROL... $ 10.00 
SPEED METER OPTION ............. . 

MARCONI: 80 M- .... $37.95; 180M· ......... $ 44.95 
J-POLES: (2M, liM, 220 MHZ) .... . $ 8.95 TO$ 37.95 
'WINDOM" W/1 :4 BALUN & 50' FEED LINE $ 89.95 
G5RV MUL TIBAND (80 THRU 10M) ..... .. ...... $44.95 

TO ORDER CALL1-800 JADE PRO (523-3nll) 
VISA, MASTERCARD, CHECK OR MD ACCEPTED 

USA SHIP COST: $6.00 1ST $100 + $1 .00 lEA. ADD'L $100. 

(~ P.O. 80X388 
E. HAMPSTEAD, NH 03828 
PHONE: 803-329-e995 
FAX: 803-329-4499 

1 Pc v~ 
STAR 6- DPV-5XXX (Compatible) 19.95 

~~ STAR 7- DPV-7XXX (Compatible) 29.95 
STAR 7- DPBB-7XXX (Compatible) 29.95 
SA 8550 (Compatible) 29.95 

~~ SA 8570 (Compatible) 39.95 
SA 8580 (Compatible) 39.95 
SA 8590-11 (Compatible) 39.95 JU) ZEN ITH- ZF 1 19.95 
ZEN ITH-ZF2 19.95 

m~ 550 3 VIP (Compatible) 19.95 
550 7 (Compatible) 19.95 
550 7 MAP (Compatible) 39.95 " PIO 5000 & 6000 Series 49.95 

1-800-841-0244 
PRICBS SUBJECT TO CHANGE WITHOUT NOTICE 

* BAY 5 GBT 5 FREE APPLIES TO TEST MODULES ONLY * 

1#150 PLANS- KITS- SCHEMATICS cont. I 
SOLDERLESS BREADBOARD SB-147 
with 3260 tiepoints, four binding posts. 
$28.47 UPS Ground delivery (same day 
shipout if receive money order). For cata­
log and quantity prices (great for resell), 
send SASE to: Computronics Technolo­
gy, 1301 West Beltline, #105, Carrollton, 
TX 75006. 

MINIATURE TRANSMITTERS! All types! 
Send $2 for information, refundable on 
f irst order. Parsec Electronics, PO Box 
34594, Phoenix, AZ 85067-4594. 

ELECTRONIC KITS: Caller ID w/battery 
backup, 150 call memory and an RS232 
interface, Multistation Thermometer w/4 
separate temperature stations and an 
RS232 Interface, Telephone Dialer, 240 
number storage and an LCD display. Call 
Genoa Group, 1-800-772-3945. 

BROADCAST FARTHER! 75-110 MHz 
amplifier connects to stereo transmit­
ters. Produces 15-20 watt signal. Re­
quires 50-150MW drive. Complete plans 
with part source information and anten­
na designs, only $16. Visa, MC accepted. 
PROGRESSIVE CONCEPTS, 1434 North 
Mills Ave. Claremont, CA 91711 , 909-626-
4969. 

FREE! THE ETC CATALOG of manuals 
for Amateur, Audio, and Test Equipment. 
AG Tannenbaum, PO Box 110, East Rock­
away, NY 11518. 516-887-0057, FAX 516-
599-6523. 

STAR 7- DPV-7XXX 
STAR 7 - DPBB-7XXX 
SA 8570 (Compatible) 
SA 8580 (Compatible) 
SA 8590 (Compatible) 

CNC LOW COST 3 AXIS CONTROLLER 
KIT. CIMPLE COMPUTER NUMERICAL 
CONTROL (CCNC) IS HERE! THIS 3 axis 
motion controller receives step and di­
rection pulses from parallel port. Will 
drive 3 unipolar stepper motors at 1.25A 
per phase with 2 phase on. XYZ home 
switch and overtravel protection inputs. 
Expandable to drive solid state relays. 
Works with CNC shareware. Kit includes 
PC board and all parts for controller 
board and demo software. Uses a com­
puter power supply or 12V battery. Use to 
CNC control PC board drill machines, 
bandsaws, drill presses, wire measuring 
and cutting machines. Kit is $95 plus $5 
S/H. Assembled and tested $145. Send 
US check/MO to CAMTRONICS INC., 
18230 130th PL NE, Bothell, WA 98011-
3118. Tel: 206-487-0013. 

VIDEO GAME cartridge design plans and 
memory maps tor the 8 and 16 bit 
systems. Explore game design using a 
C64 or IBM computer. For more informa­
tion send a SASE. Andrew S. Pakerski , 
PO Box 86, Thorndale, PA 19372. 

NEW DESKTOP MiNI LIGHT SHOW! Mi­
crocomputer controlled, produces daz­
zling displays. Built-in microphone, cir­
cuit responds to sound and music. Eight 
selectable sound-display routines. Bat­
tery operated, based on PIC16C71 . Com­
plete kit: $59. Assembled: $69. $3.50 S&H. 
Phone 818-996-5073. Silicon Sound, PO 
Box 371694-NV, Reseda, CA 91337-1694. 

1 Pc 
269.95 
269.95 
259.95 
269.95 
289.95 

5503-5507 (Compatible) _ 259.95 
PIO 51XX 259.95 
PIO 61XX 289.95 
PIO 63XX 299.95 
PIO 67XX ·329.95 

ZENITH- ST-2601 159.95 

1 Year Guarantee with this AD signed and returned. 

0 YES, 1 AGREE ALL UNITS ARE TO BE USED OR RESOLD 
IN COMPLIANCE WITH FEDERAL AND STATE LAWS . 

Signature X ________________ _ 
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LASER RADAR construction schematic, 
technical discussion, easily built, $7; 
RADAR JAMMER, extremely simple con­
struction circuit, jams X/K bands, $10; 
both for $15. Postpaid , money order 
please. Surplus Electronics, POB 10009, 
Colorado Springs, CO 80932. 

HOBBY CATALOG: Broadcasting, Ham, 
CB, Cable TV, Hobby and Computer 
stuff. Transmitters, amplifiers, bugging 
devices, science projects, TV add-ons, 
descramblers, books (start your own ra­
dio station!), software and more. PAN­
COM International, Box 130-V2, Paradise, 
CA 95967. 

MUSIC VISION kit displays dynamic mul­
ticolor Lissajous patterns on any unmod­
ified television, generated from any audio 
source. PCB and parts $140 check, mon­
ey order. USA, Canada only. VHS demo 
tape $9. ELECTROKRAFT, Dept. 13A, PO 
Box 598, Louisville, CO 80027. 

OAK SIGMA I/II/3D/PH2 schematic for 
building Prom Programmer, instructions, 
Prom Codes, to turn units into full service 
mode for Testing purposes, $20. Pos­
tpaid, money order please. Surplus Elec­
tronics, POB 10009, Colorado Springs, 
co 80932. 

NEW BOOK "BUILD-UR-OWN SPEC­
TRUM ANALYZER." Based on the popu­
lar Poor Man's Spectrum analyzer/moni­
tor receiver. Complete instructions, pho­
tos, layout drawings, parts lists, theory of 
operation, user modifications, applica­
tions, magazine article reprints, etc. 
$24.95 + $4 S/H. Science Workshop, Box 
310NV, Bethpage, NY 11714. 

MANUALS- SCHEMATICS 
WANTED 

155 

WANTED: SCHEMATICS for all types of 
Hi-pot testing equipment, service man­
uals also wanted. Youngson's Inc., 6701 
Melrose Ave., Louisville, KY 40216. 

WANTED: MANUAL or copy for GR 
sound level meter 1551A, Ferris signal 
generator 22A, Simpson microvolt atten­
uator model 655, temperature tester mod­
el 652, AC ammeter model 653, transistor 
beta tester model 650. Call Reggie, 9am 
to 9pm, KE2HE, 718-454-5361. 

WANTED MANUALS, Fluke 1920A coun­
ter, Hickok 3420 DVM/counter, HP 226A 
time mark generator, Wavetek 3001 gen­
erator, John 912-922-8244. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

STUDENT REQUESTS free info schema­
tics, parts lists, books, manufacturer 
tech notes on : arcade games, video 
games, slot machines. Rick Champion, 
PO Box 552, Absecon, NJ 08201. 

WANTED: NRI diagrams volumes, also 
want Heathkit & Scott receivers and 
tuners. Paul Bateman, 1015 Kiowa, Lea­
venworth, KS 66048. 

WANTED: MANUAL and schematic for 
OS-8G/U 3" solid state scope, mfd by 
Philadelphia Scientific Controls for U.S. 
Navy. John Hemminger, Rt 3, Brookfield, 
MO 64628. 816-258-7515. 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! For late model Hewlett -
Packard, Tektronix, Fluke, Wavetek, ESI 
test equipment. Pepper Systems: 214-
353-0257; 214-902-9511 FAX. 

us$299 

Freedom 16 
16 Bit Data 

Acquisition & 
Control System 

Easy to use, fast, 
tons of memory, 1/0 & features 

16.8MHz 68HC16 
DSP capabilities 
RS-232 & RS-485 

3-4 digital VOs (7 IRQ) 
+ LCD!Keypad port 

Affordable ·c- compilerllibra<y 
RT clock available 

+ Bch 10bA/D Up to 256K ea. SRAM Flash EPROM 

INTEC INOVENTURES INC. Phone: (604) 721-5150 

2751 Arburus Rd., Victoria, B.C. V8N 5X7 FAX: (604) 721-4191 
Write In 103 on Reader Service Card. 

MANUALS WANTED for amateur, audio, 
test equipment, TV, VCRS. AG Tannen­
baum, PO Box 110, E. Rockaway, NY 
11518. 516-887-0057, FAX 516-599-6523. 

WANTED: SERVICE manual for Panaso­
nic PV-5000 portable video cassette re­
corder. 1-800-594-7606. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

160 

JUMBO MOSFET and transistor assort­
ment. Rated to 300 volts or 1 amp in 
T0-92 style packages. Data included. 500 
pieces for '$14, Joe D'Airo, 424 Higie 
Lane, West Islip, NY 11795. 

SOLAR KING'S many million dollars of 
solar panels in stock. Solar panels: 12" x 
24": 15V, 6.5W, .5A, $170/10; $800/50; 
$1,550/100. 12" X 12": 15V, 3W, .25A, 
$17.95, $150/10; $700/58; $1,350/100. 6" X 

6": 7.2V, @ .065A, .75W, $4.95, $39/10; 
$350/100; $2,980/1000. Material Running 
Low. New solar material coming in all the 
time. Send SASE for cat'l. BNF, 119 
Foster St, Peabody, MA 01960. T508-532-
2323, F508-532-1 040. 

FISHER 341 Clinical Rotator, 130 rpm, 
holds up to 4 std diagnostic cards. New 
$65. Coming "Mega-Pure One Liter" Wa­
ter Still. Produces over one Uhr distilled 
water. Fully enclosed for wall or bench 
mount. $275. L & N 4905-10-33-088-7 
Conductivity Cells, gold plated nickel, 
auto-temp compensation, cell constant-
10. New w/data. $50. Please add ship­
ping. Visa/MC. Lehman Scientific, 717-
252-4211, Fax 717-252-4266. 

50 MOTOROLA Pageboy II and Ill Tone/ 
Voice 162.225 MHz with chargers and 
batteries. Make offer. 405-247-3480. 

GENERAL RADIO noise dosimeter, mod­
el GR1954, noise exposure lab monitor, & 
4 portable units all work. Range 40dB to 
130dB. Conform with OSHA regulations. 
Instruction manual, circuit, in original 
padded AM tourister, plus 1.1nop unit. 
$750 Deld. GENERAL RADIO metered 
variac Type W10MT 3AS3, excellent 
cond. in portable case, with segmental 
voltmeter, & Frahm 60.Cy & 400.Cy freq. 
meter. Variac operates 0 to 140V @ 10 
amperes. Original cost $2,200. Now $495. 
Deld UPS. CONTROLLED POWER CO. 
Power Purification System, series 800. 
Cat#5AAX, 1.KW, 120 voltage stabilizer, 
surge/spike remover. Works as new, Wt. 
42#. Orig. cost $1,043. Now $200, plus 
UPS. AGASTATS time delay relays, 2 ea. 
ESNA model S6157, 28VDC 45 sec. ad­
justable, New, 2 ea. Amerace Corp. Mod­
el S6157, 28VDC, 60 Sec. adjustable, 
NEW, orig. $253 ea, now $25 ea. Photos 
of any above $2. Frontier Electronics, 
Box 218, LEHR, ND 58460, 701-378-2341, 
Fax 701-452-2340. 

SURPLUS STORE: 1309 Hwy. 71, Belmar, 
NJ. Call for directions. 908-280-0007. 

RADAR GUNS: MPH Industries, model 
K-55 displays your speed & target speed. 
Comes w/case & instructions. Only $250, 
1-800-539-2859. 

DUAL COLOR bargraph uses LM3914 
plus. Full scale always lit green. Signal 
voltage is red dot or bar. Full scale 
reading makes display flash red/green. 
Great visual effect, use for volt meters 
etc. Kit $26, assembled $34, S&H $3.50, 
Creative Technology, PO Box 1401, Tor­
rington, CT 06790-1401 . 

CEU-ULAR EXTENSIONS 
c;s//UI&r ~Pelf. 

"TffB THIS MONTHS SPECIALS 8'' 
MOTOROLA 3 WATT BAG PHONE from $299.00 
MOTOROLAPT 550 lOoz "FLIP" PHONE $449.00 

NEC P120 12oz PORTABLE $395.00 
• Others available, buy new from us, or send us your phone. 

• Get a second, or third, phone with no additional monthly charges! 
• Motoria, NEC, Panasonic, Audiovox and many others. 

C.G.Ce (714) 581-2121 
e company with over ten years of experience in the Cellular industry. 

Prices include all programming. VISA, MASTERCARD and COD accepted. 

Wrlta In 104 on Reader Service Cerd. 

Debco Electronics 
, f- 'I I •I • 

T rl Fr• I r 1, r H '~ 1• 1 c 1, 1 l,, 
1'- ill r! r 1 l ~ I' <-< ,Lo 

Termalnd condllanl of .. : (NO MINIMUM ORDERO · Moil al Oldals 
to: Debco Elodronics. Inc. -1025 Ednrds Road, Ci1cinnali. aMo 45209 or 

cal,lol-lree-1 (800) ~98 or (513)531-4499· WeiCCIIllcash, 
chodts, money Olderl (U.S. hnls only), VISA, DISCOVER ll1d Mlsteralld -

UPS !Puurd lhippilg- $5.00 1st. II. - .50 each additional II.- 2nd Dey~­
$8.50 1st. II. + 1.50 aaclladd. -Nix! Dey ~-$17.00 1st. II.+ 2.50each 

add. ·Moll Olderllhixled wlti1 ~ hotn. (COO actl $5.00) 
(COO'S SHIPPED CASH liVI. Y). q,.,....,.,...,.. to~-· 
Ohlo--5.5" Ohio- TuoriNbnllcatl. de~. 

AI prtceelnda~-oubjocllodwlgo--

Debco Eleclranlc&, 4025 Edwards Road, Clncinnell, OH 45201 
o.r.. I f/IOIJ)O.N4H ·MIID. I (fiJ)UI ..... ,AJt{lfS)Ut_.,. ed1H41t 

Write In 105 on Reader Service Card. 
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CABLE TV 
DESC MBLERS 

Best \Vholesale Prices in the U.S.A.! Guaranteed to \Vork! 

The Newest and the Latest 
Stealth 

Improved version ofTVT & TNT with advanced digital 
microcontroller technology. It is compatible with all Jer­
rold Systems including the Impulse and the Starcom series 
(except baseband). Guaranteed to work anywhere coast to 
coast 

CALL NOW AND GET 
BIG SAVINGS! 

M80 
Advanced digital microprocessor controlled decoder with 2 
digital microcontroller chips win work on all Scientific At­
lanta systems including 8536, 8536+, 8580 (except 8570, 
8590, 8600). Guaranteed to work coast to coast. 

Super-Pio (Pio3+) 
Improved version of Pioneer "Green" with 2 advanced digital 
microcontroller chips. It will work on all Pioneer systems (ex­
cept baseband). Guaranteed to work coast to coast. 

PRODUCT 

STEALTH $39.00 
FfB-3 $36.00 
M80 $50.00 
SA3 $36.00 
SUPER-PIO (Plo3+) $55.00 
Panasonlc 99 Channel Wireless Converter 

TZPC145G with P/G $57.00 
Zentek 99 Channel Wireless Converter 

XL2100 with P/G $44.00 
Above prices are for QUANTITY orden only! Please caD for small quantity pricing. 

Zentek PTlSO 400 Watt DC-to-AC Power Inverter 

Use this compact unit in your car, boat, or RV cigarette lighter and you've got up to 400 Watls 
of peak power (200 W continuous) for your AC-operated appliances! Built-in fan keeps the in­
verter cool for extended periods of use. Unit also bas advanced low voltage, overload, and ther­
mal protection cin:uitry. High surge current capability is ideal for resistive or inductive loads. 
Pnso Power Inverter $34.00 

~ IAIIfWN ~ 1 800 818 9688 b.mZ;j~~ - - - M-F: 9-6EST 
Please Ask for Donna, Janice, Fran for Prompt and Courteous Service Dept.: KNVO 15 
U.S. Cable TV 4100 N. Power line FL 33073 

NO FLORIDA SALES! ITISNOT1HEINTENTOFU.S.CABLE1V,INC. TO DEFRAUD ANY 
PAY TV OPERATOR. LOCAL AND FEDERAL LAWS PROVIDE CRIMINAL AND C1V1L PENAL TIES 
FOR UNAU1HORJZED USE. 

Write In 176 on Reader Service Card. 

The Key to Added Profits 
are Printer Trays 

For All Popular HP & Canon"' Primers 
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• SX Envelope .......... $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(IIP, IIIP, elc.) •••••••••• $99 

• 3si/4si Legal ........ $69 

• HP 4 Legal ......... $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 
Fax (410) 987-3258 ~ 

Products 

Write In 178 on Reader Service Card. 

FALKNER ENTERPRISES 
OF AMERICA, INC. 

New Gel cells: 12v 7 AH 15.00; 6v 1 OAH 10.00 
12v 33AH 30.00; 6v 3.2AH 4.00; 12v 2.2AH 8.00 
Gates 2v 2.5AH D-cells and 5AH X-cells 2.00 each 
X-1 0 controllers and programmable timers 10.00 ea 

YOURSOURCEFORPORTABLEPOWER 
Call or \\Tite for FREE catalog 

Phone 
515-683-7621 

206 South Jefferson Street FAX 
Ottumw~ lA 52501 515-683-7631 

Write In 180 on Reader Service Card. 

PHOTO ENLARGER, Omega D3 with 
variable condenser and matched 18" 
printing frame. Excellent condition. $250. 
Steve Loring, 211 Wayside Road, Portola 
Valley, CA 94028. 

COMPUTER CONTROLLED WOOD CAR· 
VER. Used, works well, 13.5" x 14.25" 
carve area. Call Ray 503·543·6670. 

CARBIDE DRILLS! 10 of one size: $4, 50 
of one size: $15, add $3.25 S&H. Check/ 
MO only. Sizes avail: .033, .035, .036, .037, 
.038, .041, .042, .043, .045, .046, .047, .049 
dia. Also electronic components. Send 
for flyer. Hoffman Industries, 853 Dundee 
Avenue, Elgin, IL 60120. 708-622·8201. 

BUILD YOUR own op-amp using transis­
tors. Why do it? It's fun to explore how 
they work. Only $6 for plans. Joe D'Airo, 
424 Higie Lane, West Islip, NY 11795. 

PROGRAMMABLE SUPPLIES. Low cost 
three channel PC programmable power 
supplies for product testing. Models 
available for 5V/12V @ 5A. Programma· 
ble from 4.25-5.75 and 10.00-14.00 volts. 
Available board level or enclosed with 
meters. Custom voltages available. Call 
Diamond Mountain Engineering, 510-487· 
9530. 

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-conductor cable, Irradiated 
PVC, SO-CORD, Mii·Spec wire, Building 
wire, Welding cable, Battery cable, Tele­
phone wire, Shrink tubing, Cable ties, 
Connectors. If interested, please call 
1-800-626·7540, FAX: 714·771·5043. Visal 
MC. 

LAFAYETTE VERNIER dial #99-60311. 1· 
1/2' diameter, 1/4" shaft. $15 each. Joe 
D'Airo, 424 Higie Lane, West Islip, NY 
11795. 

ULTIMATE R/C RACER: HERCULES 4WD 
monster truck, 1:10 scale, includes bat· 
tery pack and recharger plus full digital 
controller. List $399.95, now just $249.95, 
delivered. Chk/MO: MS Associates, PO 
Box 5, Syracuse, NY 13206. 

SOLDERING STATIONS. Weller: MC5000 
$350 new; EC2001ESD $150; EC2000ESD 
$100/$50/$25; EC2001 $100; Turquoise 
WTCPN, WTCP·L $35 & UP; MP126 Micro 
iron stations $70 new, Hexacon adj. 
temp. solder station $45; Lindstrom cut­
ters $10; Teledyne thermal wire strippers 
$25/$30; 100 watt resistance soldering 
$1 00; heat guns $25/$80; desoldering 
stations (vacuum pump built-in) Ungar 
4624, $500/new, Ungar 4024 $300 new, 
Ungar 4000 $200; Sylvania SS100 $150; 
Supertech 999SD·A solder desolder $250; 
Pace rework $400; Ungar 2000 (air pow· 
ered) $175; chip pullers: Pak extractor 
$125; hot air pencil station $350; Ungar 
Princess gun $75; hot tweezers $75; Pace 
desolder pencil $65, Weller DS217 desol­
der pencil head $50, $100 w/pencil, new 
Ungar solder stations $50/$100; 11b sol· 
der, tips, wick, sponges etc, ask Jim 
213·870-4456. 

WE BUY transistors, diodes, semicon­
ductors, integrated circuits. Electronic 
Material Industries, 818-842-5953, FAX 
818·845-3613. Immediate offers. 

VOICE CHANGER circuit board! All 
kinds of applications. This is not a kit, 
but a complete board new and tested for 
$39.95 + $4 for (S&H), US funds only to 
Parsec Electronics, PO Box 34594, Pho· 
enix AZ 85067. 

BUYING TOCOM, SCIENTIFIC ATLANTA 
8536s, 8550s, 8580s, 8590s, and 8600s. 
JERROLD DPV and DPBB. PIONEERS, 
all, and Zeniths, all. Any quantity. Top$$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219·935·4128. 

NEW NCR computers; Model #C-5067 
LBN adapter. Contains: Motherboard 
with built-in modem; Video card; RS232 
port, Parallel port; Section 'for 3-1/2 drive; 
Ports for: financial keyboards/ journal 
validation printer, mag stripe reader, pin 
pad. ISE price, $50 each. ISE, PO Box 750, 
Olmito, TX 78575. Ph: 210·350-5555. Fax: 
210-350-557 4. 

ELECTRIC CAR Motors. Genuine GE 
motors and controllers specifically de· 
signed for EVs. Series and Shunt motor 
systems complete with controller, accel· 
erator switch, and digital display. Dis· 
count prices. Specification and price 
sheets available. Specify Series or Shunt 
System and send $3 ea. or $5 for both to: 
DM3 Electrics, POB 14574, Scottsdale-, 
AZ 85267-4574. 



Conducted by 
Anthony Charlton 

I have found the readers of Nuts & Volts to be very 
well informed, and many actively pursue fascinating and 
diverse forms of technology, some for hobby and intellec­
tual reasons and some for what you might call "hobby­
professional," where an interest has grown so strong in a 
subject that the person(s) has achieved a professional 
level of expertise. In many cases, this is the kind of audi­
ence you have accessible; I have had very few off-the-wall 
communiques. It's been a fascinating experience being in 
contact with you! Sometimes though, it takes a while to 
find the chance to answer your inquiries. Hopefully, this 
time delay will be reduced in the near future, since I plan 
to conscript more slaves . . . 

So, here is the way this new feature will work. First, , 
there is absolutely no charge or "hidden" fees. Consider 
it similar to free advertising (but it is NOT for sales 
of goods or services). Send your letters to the Laser 
Experimenter's P.O. Box, Attn: Laser Helpline. Include 
any information you want to be published, such as phone 
numbers, Internet, E-Mail, P.O. Box numbers, FAX num­
bers, and so forth; anything you don't mind going public. 
Then, we'll read your letters and extract a paragraph of 
meaningful content to publish along with what you wish 
to appear in print about how to be reached. Let's take an 
imaginary example: 

"Professor Johnathan Uvingston at the University of 
Antarctica wishes to contact people interested in evolving 
technology where a laser will send serial data through the 
air to a receiver a mile away across a ravine. Radio tech­
nology is unusable, as it interferes with his delicate instru­
ments. The laser will remotely control a stepper motor, 
connected to the steering gear system of an ultraviolet­
sensitive telescope. Prof. Uvingston is interested in 2400 
baud serial data communications, seeking Mitsubishi 
#42SH-32KGA, 3.75 degree, stepper motor maximum 
torque specs, and serial data modulation hints for a 
Hitachi 30 mW infrared laser diode model #l23xyz. All 
information is welcomed. Postage, copying costs and a 
reasonable wage for your efforts will be reimbursed. He 
can be reached at: Postal Box 1, Thiel Mountains, 
Antarctica." 

(Don't laugh . .. We've actually been getting some 
letters of exotic nature similar to this, -but exotic is not a 
prerequisite for assistance. We always welcome communi­
cations from students, experimenters, and the curious. 
Laser Helpline is not discriminatory - all communica­
tions are equal!) 

Ergo, the reader(s) that were interested in "Prof's" 
advertisement could contact him by the media of choice, 
leaving a message. Both the reader and the advertiser 
can choose just how accessible they want to be; we real­
ize some people are VERY busy, and maybe don't want 
to answer the phone; they'd rather write or use E-Mail. 
Advertisers: Be specific about any data you DON'T want 
printed, such as a portion of your project you are trying 
to patent. 

Letters will be edited for brevity and will appear in 

Nuts & 
Volts, usual­
ly about two 
months 
after you 
send them. 
To be in 
print the 
fastest, the 
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following schedule is 
suggested: Say you 
are shooting for the 
February issue; send 
your letter to arrive by 
December 15th. 
Possibly, there may be 
a delay if we have a 
busy p1onth, but that's 
unavoidable. All letters 
that are "fit to print" 
will be printed; please 
don't send any stuff 
about hyperspace and 
so forth, because the 
aim is to promote pro­
ductive, rational scien­
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tific relations between people and to further progress of 
the laser field in general. 

What do you, the respondent get out of all of this? 
First, a chance to contact interesting new people; this is 
of course the essence of networking. And you never 
know where it will lead. You might find the answer to 
your most puzzling questions through some chap or a fel­
low he knows. It is also a chance for those who have the 
answers to do some R & D work if both parties want 
this. 

We hope this will be a huge success and encourage 
you to try it out. And, as usual, private replies will be 
given through the Laser Experimenter's P.O. Box; noth­
ing will change in that area. The first real Laser Helpline 
request appears in this month's column, so you can 
check that out. 

More Laser Applications 

Laser applications is an area that the laser experi­
menter has virtually a limitless space to work within. As 
mentioned previously in this forum, we have an exquisite 
tool, totally unimagined by people just several decades 
ago. One subject that frequently appears in the science of 
lasers is the effect of Index of Refraction. Although we've 
touched on this before, it's a good idea to continue to 
look at it. 

For instance, when working with fiber optics, there 
are a few kinds that are available. One is the GRADED 
INDEX, where the refractive index is adjusted more or 
less linearly throughout the diameter of the fiber. 
STEPPED INDEX is different, because it involves two or 
more distinct steps of refractive index, and the laser beam 
bounces between these layers and the outer cladding in 
its path down the fiber. 

Visible Refractive Index Demo 

A very dramatic demonstration of the nature of 
refractive index can be produced with a small fishtank, 
water, ordinary sugar, and a few drops of milk. Figure 1 
shows the experimental set-up. The tank is first cleaned, 
and then filled with warm water. For a five-gallon tank, 
you would next add about 20 drops of milk (proportional­
ly adjust the amount according to the tank's volume). Stir. 
Then (still assuming five gallons) add about 1/ 2 cup of 
sugar. Allow the sugar to dissolve of its own accord, 

Figure 2 

which may take overnight. Do not stir the solution. 
As the sugar becomes dissolved, the denser, heavier 

solution remains on the bottom, while the lighter solution 
of less density layers out, with the least dense on top. 
Next, shine your laser horizontally through different 
depths of the tank. See how the beam bends toward the 
bottom? That is because the refractive index of the sugar 
solution incr~ses as the concentration becomes greater. 

To look at the situation in a quantum physics light, 
the photons of the laser light are actually travelling slower 
through the heavier part of the solution than in plain 
water, and that's what causes the light beam to bend, 
almost as if it were in the presence of a powerful gravita­
tional field . 

A prism operates in a similar way, since it can sepa­
rate the colors of white light from one another, by virtue 
of the fact that the different colors travel at quite different 
speeds through a dense medium like glass. 

Determining a Lens' Focal Length 

A collimated laser beam is a very useful tool for 
determining the focal length {F} of a converging lens. 
Figure 2 shows this process. It is probable that buyers of 
surplus lenses are sometimes mystified by their purchases 
regarding the precise focal length. We can easily measure 
the diameter of such lenses, but not the focal length with­
out an experiment. 

A collimated laser beam is shined from a good dis­
tance (1 0 feet or more is advised for accuracy) as close as 
possible through the geometric center of the lens under 
test (LE11. The experimenter should use a white card in a 
semi-dark room to do this experiment and, given such 
conditions, it is a very simple matter to measure the dis­
tance between the LET and the focal spot on the card so 
that you can determine the exact focal point of the LET. 

Laser + Weather Creates Natural Art 

During a recent snowstorm, I decided to try an 
experiment. I shone a 5 mW He-Ne laser out the win­
dow, up into the sky. Wow ... What a captivating dis­
play! The snowflakes reflected the laser beam and, with a 
pair of binoculars, I could see the beam at least a hun­
dred yards into the sky, despite the fact it was uncollimat­
ed. Stepping back a hundred yards, one could see the 
beam lance its way through the sky, beginning as an 
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quantity. Thus, 
you could calibrate 
the receiver to read 
"light, medium, or 
heavy" snowfall, 
rainfall, or fog, 
similar to an RF 
signal strength 
meter used in 
many radio 
receivers. 

Another 
thought came to 
mind recently. A 
little background 
first: I used to own 
a tropical fish 
store, and naturally 
tried my hand at 
breeding fish. This 
proved in s6me 
cases rather easy, 
and in others, 
exceptionally diffi­
cult and dissap­
pointing. I think a 

aquarium, the balance of nature is bound to be somewhat 
off-kilter from the real thing, and the eggs are subject to 
bacterial invasion and consequent death of the developing 
embryo. So, in many cases, the egg will never get to the 
hatching stage. Not to mention, it is difficult enough to 
raise the egg-layers from birth to maturity, considering 
that special food must be provided at various growth 
stages. 

But, to get over the hump of the initial bacterial 
infection of the egg is the hardest part with some 
species. To give you an idea of how difficult this can be, I 
once spawned Zebra Danios (a small, active, hardy fish) 
the first time off, and wound up with about 85 of the lit­
tle critters from that effort. At the opposite end of the 
scale are Angelfish, an elegant, desirable and somewhat 
delicate tropical fish. 

In the case of Angelfish, you have to put an antisep­
tic dye solution in the water to keep the eggs from 
becoming infected after the pair spawns. The dye is 
strong enough you have to remove the parents, or it will 
kill them, and indeed, the youngsters as well. You have to 
time this all very carefully and drain off the dye shortly 
before the babies hatch out. You can tell when, as most 
tropical fish eggs become transparent as the embryo 
develops, so you can see within. 

The big problem is, of course, the bacteria. If we can stwa.-£w ....... .., v-.v· • .,b\t.,. 

.fy~~Ui.""'j' ~c:> k-11-z.. ,_;._[ 
.----------------------L--------------------. detect the presence of bac­
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intensely bright pencil-thin beam at 
the lab, fanning out and dimming 
gradually until it faded away, hun­
dreds of feet in the air. 

I remembered a conversation I 
had with a fellow four or five years 
ago that tried the same experiment 
with fog, which he seems to get a lot 
of in his area. He claimed to be able 
to see the beam the better part of a 
mile up. In his case, he was using a 
8 mW He-Ne that was collimated. 

There is a difference between 
the two experiments. Even though 
water is involved in both cases, with 
snow (which is, of course, ice) the 
multiple geometrically symmetrical 
surfaces of the snowflakes serve to 
bend the light rays, and where they 
exceed the angle of refraction - called the CRITICAL 
ANGLE - the beam exits the snowflake's ice structure. 
As a result, you see a portion of the beam that escapes 
the ice crystals, and reaches your eye. 

With fog, I think the effect is actually much brighter 
for an equivalent mass density of material. That is 
because fog is an AEROSOL, or finely divided liquid sus­
pended in a gas (air). The laser beam is reflected by the 

teria, we can guess whether 
the spawning will result in a 
successful hatch or not. 

Although I haven't tried 
this yet, it seems reasonable 
that a concentrated laser 
beam, passed though the 
water, will detect the pres­
ence of bacteria and minis­
cule dirt particles that bac­
teria may cling to. Even 
though there are some very 
good filters on the market 
these days, sometimes they 
aren't working at peak effi­
ciency, and bacteria will get 
into the water and multiply. 

/00
1

----------------------~ 

As an example, there is 
a filter that strains water 
through diatomaceous earth 
- the chalk-like substance 
composed of innum.erable 

laser can make the process more successful. 
People familiar with this hobby are well aware of 

how easy it is to breed livebearing fishes, i.e., the type 
that carry their offspring until fully formed , and give birth 
to them live. But the egglayers are the type of fishes 
where the females lay or scatter their eggs and the males 
fertilize the eggs on the spot. Theoretically, the eggs 
develop, and the young hatch in several days. But in an 

tiny silica skeletons of microscopic diatoms that have 
existed for hundreds of millions of years. Diatoms possess 
intricate skeletal structures, which serve to trap tiny bits 
of debris, including bacteria. But these filters have draw­
backs, and those include the fact that if the diatomaceous 
earth is not perfectly clean, or the filter bag which con­
tains it is not clean, or has a tiny hole (you probably 
couldn't see this by unaided eye), bacteria can still escape 

fog droplets, not because they ri7====:=::;=======~================================:======;w 
are shiny, but because the (,ASER NEWS 
beam enters the droplet, circles EQ£. O E TS 
within it, and is returned to the 0 ,,·#'{~··· ~f'l N. . 
observer's eye with a greater 
intensity, since the amount of 
drops per given volume is very 
much greater than the amount 
of snowflakes per given vol­
ume, even though the drops 
are much smaller. 

Thus arises a couple of 
possible further experiments. 
Can we quantify the rate of 
snowfall or the density of fog 
using a laser? It should be pos­
sible, using a detector that will 
receive the reflected laser light 
from the precipitation. One 
possible idea is to utilize a pho­
totransistor or solar cell that 
converts the reflected light into 
a linear voltage, and then refer­
ence that voltage to a known 
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ai problem. where a low-power .laser could be usesJ Jhat 
1A new a tid exciting development may : needed almost instant tunability of wavelength 

change all that A research team under the would greatly benefit. For instance, in the 
direction of polymer scientist Robert Hermes medical · field, wavelength chqnges of a few 
at Los Alamos NaUonal Laboratory in New' JV;lOOm~t~~ COI.lld J:>~ . accomplished by adjust­
Mcixl<:o has peveloped PLASTIC dye 1 laser itlg the pptical cavitY - a simple medlPnical 
rods, where the lasing dye is contained in a procedure. Larger wavelength changes could 
two-polymer plastic called hydroxypropyl be done l:>y inserting a laser rod of the appro­
acrylate with methyl methacrylate. Thus, all . priate color into the optical cavity. It ~ouldn'~ 
the l:>ulky, delicate systems of dye lasers could . •· reguire trained personnel td go throtig~ . the 
be replaced simply by slipping the appropriate procedure of changing the liquid dye in the fus­
emission wavelength plastic laser rod in the ing cell. This would be a boon to ODl~t.ina 
optical cavity next tothe l<l5er pumping flash- room personnel, as several laser Ugtlt·st!llJIU#llt-
Jamp. The new, patented plastic was devel-; ed procedures could be .... 
oped as a weapon - for use in flashblinding sion, rather than' in subsequent 
gangs, terrorists, hostage takers, or perpetra· Example procedures include photodynamic 
tors of riots. The flqshblindness would be only therapy for cancer, a combiqation techqique 
temporary, but would suffice to stop· the law- using a photoactivated drug qnd a laser 
breaker in his tracks cold. destroy tumors, and various optical biopsy and 

Weaponry isn't the only area where plas- surgical techniques. 
tic laser rods will prove useful. Any application 



SOURCES 
Allegro Electronic Systems, 3 Mine Mountain Road, 

Drawer NV, Cornwall Bridge, CT 06754. Mailorder supplier of 
He-Ne laser systems, experimenter-level laser communication 
& data acquisition kits; plans, specialized equipment & hard-to­
find electronic parts. Catalog $1.00. 

Anderson Lasers, Inc., 2883 West Royalton Road, 
Broadview Heights, OH 44147. New and surplus industrial 
and scientific lasers & equipment. Carries high-power com­
mercial grade equipment, not a hobbyist supplier. Professional 
inquiries contact: Richard Anderson, ph: (216) 237-6629, or 
FAX: (216) 237-0656. 

SmaU Parts, Inc., 13980 N.W. 58th Court, P.O. Box 
4650, Miami, FL 33014-0650. Free catalog. Catalog requests: 
(305) 558-1255. 

LNS Technologies, 20993 Foothill Blvd, Suite 307, 
Hayward, CA 94541; Inquiries: (510) 886-9296, orders: (800) 
886-7150. Visible laser diodes and a driver kit, also carries a 
line of high-technology electronic kits. Accepts major credit 
cards. Catalog $1.00. 

MWK Industries, 1269 West Pomona, Unit 112, 
Corona, CA 91720; ph: (909) 278-0563. FAX: (909) 278-
4887. Hours: 8-5 PST weekdays, 10-3 Saturdays. Free cata­
log. Source for new and used laser equipment, supplies and 
optics. Carries a wide variety of He-Ne and other lasers suit­
able for the experimenter & hobbyist. 

Images Company, P.O. Box 140742, Dept. N, Staten 
Island, NY 10314; ph: (718) 698-8305. Carries holography 
supplies, optical components, components for laser power sup­
plies, stepper motors. 

Geo-Monitor, 65 Washington Street, #400, Santa Clara, 
CA 95050; ph: (408) 749-6770, FAX: (408) 249-3780. 
Publishes a technical newsletter about earth science, and may 
be useful to those interested in using lasers to record seismic 

the filter's straining influence and contaminate the spawn. 
So much so that it took me 13 tries before I got the first 
successful hatch! 

activity. 
Edmund Scientific Company, 101 East Gloucester 

Pike, Barrington, NJ 00807·1380; ph: (609) 573-6250, FAX: 
(609) 573-6295. Free catalog. Supplier of a wide variety of 
educational and scientific equipment Including lasers and an 
extremely comprehensive line of optics. 

Midwest Laser Products, P.O. Box 2187, Bridgeview, 
IL 60455; ph: (708) 460-9595, FAX: (708) 430-9280. Free 
catalog. Carries new and used laser equipment and inexpen­
sive start-up systems. 

Mouser Electronics. Mouser Is a first class hobbyist and 
industry supplier of a very wide range of new electronic parts, 
equipment, and supplies. Free catalog. Call (800) 346-6873 for 
catalog and location of facility nearest you. 

Amidon Associates, P.O. Box 956, Torrance, CA 
90508. ph: (310) 763·5770, FAX: (310) 763-2250. Hobbyist 
and experimenter supplier of Ferrite materials in many shapes 
and sizes. 

Digi·Key Corporation, 701 Brooks Avenue South, P.O. 
Box 677, Thief River Falls, MN 56701-0677; ph: (800) 344-
4539, FAX: (218) 681-3380. Free catalog. Top quality new 
electronic parts supplier. 

Imaging Concepts Bulletin Board Service. A free 
scientific bulletin board that contains, among other topics, laser 
information. Georgia area code. Parameters: 9600 baud, N81. 
Accessable 24 hours a day by calling (404) 466-3932. 

Herbach & Rademann, P.O. Box 122, 17 Canal Street, 
Bristol, PA 19007; ph: (215) 788-5583, FAX: (215) 788-
9577. Free catalog. An excellent experimenter source for qual­
ity mechanical, optical, electronic, and electromechanical sur­
plus. 

Be sure and mention Nuts & Volts when you contact 
the above suppliers so your request goes to the right depart­
ment 

with the variable pulse width, allows one to 
achieve high efficiency and power from T1 
simultaneously. 

How Tallis The Tower? 

Figure 4 shows a non-contact method of 
measuring the height of a tall object. I 
should imagine this would come in handy 
when felling trees. Since, unless the eye is 
very experienced, a tree can look shorter or 
longer than it is. I've has a couple of experi­
ences where a tree came a little too close 
for comfort to a building, and will use the 
laser measuring method from here on in to 
see if there is a good safety margin. (If the 
tree has dead branches, it can "throw" them 
while falling, and even if one weighs a few 
pounds, it can take out a picture window if 
the angle is right. Hasn't happened to me 
yet - thank goodness - but it has hap­
pened to others.) 

Set up the laser as shown, exactly 100' 
away from the object. Level the base of the 
laser. Place the beam spot on the top of the 
object (or wherever). You may have to colli­
mate the beam if the distance is too far in 
order to see it. Binoculars help here. Read 
the angle on the protractor. Next, turn on 
your scientific calculator and enter the angle 
in degrees. Press the TAN (tangent) button. 
Multiply that calculation by 100, and you 
have the height in feet. 

Next month, we'll get into more laser 
applications, and start a new project, which 
I'm sure some of the readers are going to 
find very interesting! NV 

Laser Helpline: 
A Reader-To-Reader 

Interactive Forum 
I would suggest to fish breeders the following: Keep 

your Diatom filter on at all times until the eggs hatch, but 
with the intake restricted and towardi the top of the tank. 
You will have to position the filter intake according to the 
type of eggs to protect; it, of course, would be wrong to 
locate the intake near the top with floating eggs. Use the 
disinfectant dye (Methylene Blue or whatever is called for) 
in normal quantities and shine your laser through the 
tank. The beam should be invisible. If it's not, then some 
particulate contaminant or bacteria is present. This 
should be a good way to detect whether the embryo is 
about to hatch, too. 

As they near hatching, fish embryos become more 
active and react strongly to light. Use a low-power laser, 
spread the beam out to 6" or so (so it won't harm the 
developing fish's eyes) and observe whether the light 
causes them to twitch within the eggshell. It should be a 
simple matter to guess whether the egg is about to hatch 
this way. Dead eggs should be easier to identify, as they 
will appear orange and milky (usually, depending upon 
species), whereas live ones will have the dark silhouette 
of the embryo visible. If any of you try this, I would be 
happy to hear your results if you send them in to the 
Laser Experimenter's P.O. Box listed elsewhere in this 
column. 

using the capacitative load shown is about 50 KHz. I was 
able to get over 1,000 volts with this set-up, in fact, the 
circuit tended to "creep" upwards, so I added ferrite beads 
as shown to suppress the ringing waveform that it was 
producing, and which was responsible for the creep of 
voltage. 

The passive components on the HV side are deliber­
ately overrated, as I didn't know quite what to expect. But 
the important point is the transformer held up under 
maximum voltage stress. Now, we'll put a heavy load on 
it and see if it'll take that. When the transformer is proven 
- probably by next issue - we'll jump ahead and wrap 
up this project. We'll also have a nice PC board pattern 
and a source for a complete kit for you, as I am co-devel­
opir")g this project with a supplier, and that's one reason 
it's been presented in installments. 

Here's how the circuit works: IC1 was chosen both 
since it will operate at 12 volts, and since the output 
width of the pulse is the same regardless of the input 
width. IC2, one of six gates of a Schmitt Trigger, inverts 
the NOT Q output of IC1 , and amplifies the current to 
the point where is will drive Ql. Be sure and ground the 
unused inputs of the Schmitt Trigger, or it may break in 
oscillation and destroy itself. Q1 is a Hexfet - a type of 
super-transistor - and features an ON resistance of only 
0.1 ohm, so it's ideal for driving Tl. R2 keeps the Hexfet 
off when the pulse from IC2 is off, so it won't "float." 
Capacitor C1 provides a "reservoir" of current for Q1 as 
it switches, and thus increases the efficiency of the cir­
cuit. The input frequency is variable and, in conjunction 

Anthony Charlton, the writer of this column, 
would be very interested to hear from anyone who has 
knowledge about the retroreflector left on the moon by 
one of the Apollo missions. That reflector is used to 
return laser pulses fired from the earth; the purpose 
being to measure the transit time of the laser beam, 
and thus the distance between the earth-moon sys­
tem. He needs the location of the device (lunar longi­
tude and latitude), advice as to whether it requires per­
mission to occasionally perform measurements, and 
from whom that permission comes. He would also like 
to hear from anyone who has successfully performed 
measurements using the retroreflector and what type 
of laser and optics were used. 

Laser Power Supply 

Good progress has been made with the Helium­
Neon laser power supply. Figure 3 shows a generic test 
set-up for high voltage inverting transformers that was 
used with our home-brew laser transformer. (In case you 
missed this, the articles appeared in #LEoct94, 
#lEnov94 and #LEdec94.) 

This circuit is nice since you can change the width of 
the pulse by adjusting VRl. A CMOS monostable multivi­
brator, IC1, controls the width of the output pulse. It is 
2.48 R * C in duration, where R is in megohms and C in 
microfarads. 

This pulse width adjustability is handy because you 
can match the circuit to different transformers easily. It 
turns out that the best frequency for the transformer 

Ci he Laser Experimenter is a reader-interactive coi­
U umn. We like to hear from the reader, and in many 
cases the best projects have come directly from your 
suggestions. If there is some particular facet of laser sci~ 
ence that interests you, we would welcome ~ng from 
you at: The Laser Experimenter, P.O. Box 74, Cornwall 
Bridge, CT 06754. Questions, comments, suggestions, 
and material relating to lasers are all welcome. We 
would like to publish letters in Reader Feedback occa­
sionally. Indicate whether using your name and address 
is okay. We can now respond to your letters personally 
on an ~as time permits" basis. Yoilr FAX number, which 
will be kept confidential, will speed replies. 

His second request centers around (quality) sur­
plus ruby laser rods, and Whether readers know If they 
are still obtainable and from whom. You can contact 
Mr. Charlton at: The Laser Experimenter, P.O. Box 
74, Cornwall Bridge, Cf 06754. 

CLOSING QUOTE: 
"I believe most simply in the nobili­

ty of this great effort to understand 
nature, and what we can of ourselves; 
that is science." 

- J. Robert Oppenheimer 

J1 nthony Charlton is an active electronics and science 
Ut"do-it-yourself" project designer, does custom R & D 
and writes technical articles. Previous work experiences 
include design of hardware & software for microproces­
sor-based process control systems and electronic design. 
His hobbies include lasers, gardening, target shooting, 
and model rocketry. 
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1#160 MISC. ELECTRONICS FOR SALE cond 
TUBES $2.49, 1000 types. Also surplus 
components. SASE brings list. DNF, 6690 
7 Mile Rd., South Lyon, Ml 48178. 

UNIQUE RS-232 products. Free informa­
tion. Robotic Electronics, Inc., 4387 
Swamp Rd. Suite 263, Doylestown, PA 
18901. 215-230-8599. 

FIBER OPTICS PARTS AND SUPPLIES. 
Ideal for experiments, demonstrations, 
and crafts. Fiber, cable, connectors, 
splices, detectors, lasers, LEOs and an 
upcoming newsletter describing many 
projects and demonstrations. Send $2 for 
catalog. Lightline Engineering, PO Box 
24, Mullica Hill, NJ 08062. 

TUBES, NEW, unused. Send self­
addressed, stamped envelope for list. 
Fala Electronics, Box 1376-3, Milwaukee, 
WI 53201. 

CLOSEOUT ITEMS from BNFE. Wind 
Speed Indicator Kit, $5, $13/3. Tesla coil 
kit, $19, $55/3. Fan/motor speed control, 
$3, $10/4. 2 112'' ID 1 %"D. Solder pot, $3. 
$13/3. Voice/sound activated switch mo­
du. $1. Components by the foot asst, 
$1/10. 4 x 10 car/tv speakers, $2, $10/6. 2 
speed SW motor/lamp control , $1/2; 12/ 
$5. Mallory Piezo Alarm module, $4; $17/ 
5. Security keylock switch. 2 keys, $3/2. 
Cable box's oak L30 or oak G26, $4; $10/3, 
mix or match. All working units, 2 to 1 
cable splitters, $1. Send SASE/flyer. 
BN FE, 119 Foster St., Peabody, MA 
01960. See our 5 ads in N & V, T508-532-
2323, F508-532-1 040. 

MINI FM radio -with earphones. Fit an 
entire orchestra in the palm of your 
hands and still have room for the concert 
tickets! Measuring 11/2" X 11/16" X 3/8", 
the tiny black radio has an incredible 
sound. Features on/off button, seek but­
ton and reset button. Includes battery. If 
this isn't the world's smallest radio, it's 
close to it. But the sharp, clear sound 
that comes out will make you think you 
have a jam box. Order now! Only $19.95 
+ 3.50 S&H. 1-800-526-3717. Black 
Feather Electronics, 645 Temple Ave. #7, 
Long Beach, CA 90814. 

PROBE FOR sale: X1-30MHz $18, X10-
100MHz $18, X10-300MHz $26, X100-
250MHz $26 switchable X, and X10 10/ 
100MHz $18, Tek P6023 $30, Tek P6055 
$35, Tek P6057-35. $6 shipping and hand­
ling on any qty. ordered. 516-567-6209 Fax 
516-567-6299. 

TALKING MEMO recorder/key chain . Re­
cords and plays messages up to 16 
seconds(i.e., parking lot spaces, things to 
do, etc.). 16 seconds is a long time to 
dicate. Measures 3" x 11 1/4". Battery 
operated (included). Only $19.95 + 3.50 
S&H. Order Now!! 1-800-526-3717. Black 
Feather Electronics, 645 Temple Ave. #7, 
Long Beach, CA 90814. 

LIMITED QUANTITY of quality used test 
and manufacturing equipment. Now 
available at substantial savings. Wanted 
good quality used equipment. Call 1-800-
443-6209. . 

VISA 

SCPI016 
128 Channel VO Board 

a FREE 1/0 Tester board when you buy SCPI016 
a Directly drive many popular Solid State Relays. 
a Directly drive sens1t1ve mechanical relays. 
a Control many different types of devices. 
a Monitor wide range of sensors & events. 
a Interface to TTL, LS, HCT, ALS, ASl FCT, etc ... 
a Blows away performance of 8255 110 boards. 
a Outputs source & sink more current than 8255s. 
0 Powerful yet very inexpensive. With software. 
a 16 Byte wide ports. 8 In+ 8 Out. 1/2 card size. 
a Sustained 1/0 > 500 K Bytes I Second. 
a High noise immunity low load CMOS inputs. 
a With power, grouncf, read & write strobes. 
a Cards can snare same space via extended VO. 
a Machine pin sockets make field repairs a snap. 
a Silk screen~<!_ solder masked, & gold plated. 
0 See SCREvv 1 ERM, TERM RACK, SCRELAY8 

SCREWTERM 
16 Channel Screw Terminal Board 

a Directly interfaces to any port on SCPI016. 
a Supports 8 Input + 8 Output channels. 
a LED Bargraph Displays monitor inputs & ou~uts. 
a Screw terininals for all VO, control & power lines. 
a Termination resistors increase noise Immunity. 
a Fuse protected power lines. 
0 Screw terminal blocks socketed for quick release. 
0 Minimize your setup time. 
a Reduce maintenance and repair costs. 
0 Saves many hours of building & wire wrapping. 
a Shrouded Gold plated header with ejectors. 
a Boards are Solder Masked & Silk Screened. 
a VO, Pwr, Gnd, Cntrl identified with legends. 
a 3'x3' board with mounting holes & hardware. 

TERM RACK 
128 Channel Termination Board 

a Directly interfaces to SCPI016 
a Supports full set of 8 SCPI016 cables. 
a Supports 128 channels. 64 Input I 64 Output. 
a 2 solder pads for ea. signal, control, & pc;>wer line 
a Provides simple interface to Solid State Relays. 
a Easy interface to many other devices. 
a Simple interface to wide range of sensors. 
a Saves many hours of building & wire wrapping. 
a Shrouded Gold plated headers with ejectors. 
a Boards are Solder Masked & Silk Screened. 
a 1/0, Pwr, Gnd, Cntrl identified with legends. 
a Large solder pads with plated through holes. 
a Wide dual signal traces increase reliability. 
a Plenty of wen spaced mounting holes. 

STEREO MICROSCOPE for sale, one 
Swift "Stereo Eighty" 10X/30X, top quali­
ty, excellent condition. Innes Instrument 
Co., 7 Mountain Laurel Dr., Forest City, 
PA 18421. 717-785-5929. 

ELECTRONIC PARTS, equipment and 
miscellaneous electronics for sale. B-E 
41st YEAR. Send $2 for limited edition 
catalog or stamp for regular flyer. USA 
only. Bigelow Electronics, PO Box 125, 
Bluffton, OH 45817. 

MOTOROLA BASE station cards, guard 
tone, master mod, command mod, chan­
nel mod, station control, 6 voter Ax cards, 
squelch gate. MOTOROLA VHF & UHF 
IMTS car phones, control heads, com­
plete units, units for parts, control heads 
Motorola & Secode, also RCC 2805 type 
VHF & UHF, lots of heads. ITT 3100/801 
telephone sets 20 & 10 button, also 
power transfer module. GE Rangers VHF 
w/825 control equ, 110 watt new demo 
equipment. 1A2 Key Equipment 4000 
cards, 620A w or w/o power supplies 584 
racks. E.F. Johnson 4-user guard call 
card . Pre-pay only, also credit cards. PO 
Box 468, Mt. Freedom, NJ 07970-0468. 
Fax orders to 201-361-8584 or call 201-
361-8783. 

SCRELAY64 SCPROBE 
64 Channel Relay Board 240 Channel Stimulus/Response 

a 64 SPST 10VA 100 VDC 70 VAG 0.5 AMP 0 Ideal to test cables, wire harnesess', PCBs 
a Use to drive solenoids, valves, relays, con,tactcirs:.l a Use for ATE, testing switch matrices & boxes. 
a 16 Relays per 641ine gold plated header. a 240 Output paired with 240 Input channels. 
a 2 pins per relay line reduces resistance a Use to stimulate any line 
a Independent A & B lines on all relays a Then monitoring all other lines for responses. 
a High density board reduces computer slots used. 0 Set port 0 to stimulate any 1 of 240 channels 
0 Sensitive relays minimize power consumption. 0 Set port 1 to monitor selected channel. 
0 Only 1.0 milliseconds to turn on/off relays. 0 Read port 0 to determine resopnse. 
0 Long life relays (1 0,000,000 operations). 0 Then scan 1 to 240 channels for response. 
a Cards can share same space via extended VO. 0 Multiple boards may be used in system. 
a Power on reset leaves relays open on power up. a Open collector outputs with 5.1 K pullups. 
a Uses 16 B~e wide ports. 8 Input + 8 Output. 0 Every output paired with an input channel 
a Full length PC AT form factor card for 8 b1t slot. a Uses only 4 ports in PC 1/0 SQace. 
a Input ports can read back state of any relay. a Full size luse8rotected PC/AT form factor card. 
a Gold plated 64 line headers support 16 relays ea. a Gold plated 5 line headers. 48 signal+pwr/gnd. 
a Silk screened, solder masked, & gold plated. a Machine pin sockets make field repairs a snap. 
a Includes manual and software. a Silk screened, solder masked, & gold plated. 

SCPI016 Sink/Source .Erice. 
168.00 
189.00 
229.00 

Standard 7.50/7.50 rna 
Commercial 24.0 /24.0 rna 
Industrial 48.0 I 48.0 rna 

SCPI016 Accessories 
Cable set Eight 4' cables 32.00 
SCRELAY8 8 optos + 8 rlys 129.00 
TERM RACK 8 hdrs /128 chnls 35.00 
SCREWTERM 1 hdr /16 chnls 29.00 

SCRELAY64 64 Relays 495.00 

Cable set 
SCPROBE 

32 Relays 295.00 
16 Relays 195.00 
Four 4' cables 59.00 
240 Channels 489.00 
192 Channels 429.00 
144 Channels 369.00 
96 Channels 299.00 
48 Channels 199.00 

Cable set Five 4' cables 59.00 
SCMIDI16 128 Channels 295.00 

Cable set Eight 4' cables 32.00 
IOTESTER Leds&Switches 29.95 
Shipping & Handling 10.00 
Quantity Discounts Available 

0 We send FAX data sheets & love FAX orders. 

Write In 173 on Reader Service Card. 

CABLE ANALYZERS: Test open and 
shorts on up to 100 lines automatically. 
Made by ITT. Used, in good condition. 
Cost, $1,250. ISE price: $50 each. Also 
form boards. COD, Credit Cards accept· 
ed. Ph: 210-350-5555. Fax: 210-350-5574. 

STEPPER MOTOR CONTROL for 6 axis 
from PC parallel ports. Completely wired 
control, schematic, software and man­
ual. 3 axis $29. Kit $15. Upgrade 3 to 6 
axis with 4 output and 3 input lines for 
$29. Motors and parts available. 412-373-
3310. MC, Visa or check to: DIGITAL 
SYSTEMS, 319 Monroeville Mall, Monro­
eville, PA 15146. 

UNIQUE SOLAR powered plug and play 
new packaged items. Boom box radio 
solar battery, solar panel in frame with 
hardware and parts, powers today's pop­
ular radio, CD player or recorder playback 
units. Up to 6 cell battery powered. 9V, 
.35Wts, $39.95. Marine solar battery char­
ger, keep your boat battery always 
charged. Plug and play 12V .400Wts, $49. 
Solar battery charger clam shell design, 
12V, .600Wts only $79. Dealers welcome. 
Retail/wholesale. BN FE, 119 Foster St., 
Peabody, MA 01960. Send SASE for cat'l. 
T508-532-2323, F508-532-1 040. 

SCRELAY8 
6 Optoisolators + 8 Relays 

0 Drive solenoids, valves, relays, & contactors. 
a Monitor external events & power sources. 
a Directly interface to any port on SCPI016 
a 1500 v optically isoatea 1nputs. 
a SPST 10VA 100VDC 70VAC O.SAmp relays. 
a Sensitive relays minimize power consumption. 
0 LED Bargraphs display in!)ut & output status. 
a Opto inputs monitor AC/DC 0 .. 32 volt lines. 
a Independent A & B lines on all relays 
0 Power on reset leaves relays open on power 
a Fuse protected power lines. 
a Sup~rts use of optional external power supply. 
0 VO, Pwr, Gnd, Cntrl idimtified with legends. 
a S'xS' board with mounting holes & hardware. 

SCMIDI16 
128 Line MIDI Digital VO Board 

a Control real world devices from MIDI systems. 
a Tum 64 digital devices on/off as music plays. 
a Accept commands from up to 64 digital inputs. 
a FREE VO Tester board when you buy SCMIDIO 
a Accepts MIDI commands from MIDI controllers 
a Programable MIDI Channel number 1 .. 16 
a On board computer converts notes to Outputs 
a On board com_puter converts inputs to Notes 
a MIDIIN/OUT/THRU on 5 pin DIN connectors. 
a Will drive any SCPI016 accessory 
a Uses same cables as SCPI016 
0 Drives SCREWTERM, TERMACK, SCRELAY8 
0 Will drive upcomming light dimmer board. 

8 BIT CPU #8085A-2 $19.50/10 pes. Loads 
of AMP terminals & connectors. Semi· 
conductors, tubes, fuses, lamps, 4PDT 00 
switch $2.90 4" cable tie $1.59/100 C&H 
Distributing Co., 215 So. George St., York, 
PA 17403. Phone 717-843-7881 Fax 717-
843-3875. 

TONER, DEVELOPER, DRUMS for: Laser 
printers, copy machines, facsimiles at 
low, low, prices. Call NAMETECHS lnt'l, 
Tel: 708-789-0668 or FAX: 708-789-1045. 

CAN'T HEAR the doorbell in your shop? 
Doorbell repeater sounds a chime when 
the bell rings. Connects at transformer; 
no need to break walls. Plans only $6. Joe 
D'Airo, 424 Higie Lane, West Islip, NY 
11795. 

VOLTAGE STABILIZER Spike remover, 
Controlled Power Co. Model 800, 1200 
watts 120V. Original cost $1,040, now 
priced @ $150 as new. Frontier Electron­
ics, 701-378-2341 or Fax 701-452-2340. 

DC MOTORS: Permanent Magnet Type. 
Ideal for DC Generator/Trickle Charger/ 
Windmill/Projects, $25 each +shipping 
(121bs). BTC Technologies, Inc., 1132 
Olympic Drive, Corona,CA 91719. 909-
371-3992 or Fax 909-371-1401. 
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1he litler Ct~mpaniJ, Jnc. 
1-800-235-8080 

Large STOCK on all channels for fast delivery. Available Ch. # 2 
thru 24. Order by single channels. NOBODY BEATS OUR PRICE'S. 

Monday- Friday (Sam to 8pm Central Time) 
All Filters are 75 db deep and carry our exclusive 2-year Warranty 
Professional Non-Tunable Metal Cylinders. Excellent Fast Service 

We Specialize in Large Quantities 
and Dealer Pricing!!!!!! 

Standard Pos. Filter's 
1 pc @ 16.00 5pcs @ 14.00ea 

1 Opes or more call 

NEW G & S Series Pos. Filter's 
1 pc @ 30.00 5pcs @ 28.00ea 

1 Opes or more call 

All)1lne impl~ng I hell of senice will be denied a88islance. 
We Do Not Sell Data Blockers!! Give our 800 line a HOWL for 

the best Positive Filters and 
SERVICE ... .. . 

Electronics made Easy with UCANDO 

UCANDO'S unique computer animation makes learning electronics fast and easy. 
These videos will.. .teach you more in less time .. . allow you to learn at your own pace ... 
help you remember more of what you learn ... give you years of quality use ... become a 
valuable source of reference material...make your understanding of electronics complete 
and help you build your future today. Call today and see how UCANOO is .. . 

"Changing The Way The World Learns Electronics" 

VT102 lntro to VCR Repair .. . $44.95 VT303 Digital3 .... .. ..................... $44.95 
VT103 VCR Maint. & Repair . $29.95 VT304 Digital4 ........................... $44.95 
VT201 Direct Current ........ .. .. $44.95 VT305 Digital 5 .......... .. .......... .. ... $44.95 
VT202 Alternating Current .. .. $44.95 VT306 Digital 6 ...... .. ................... $44.95 
VT203 Semiconductors ........ $44.95 VT401 AM Radio ........................ $44.95 
VT204 Power Supplies ......... $44.95 VT 402 FM Radio Part 1 .. .. .......... $44.95 

. VT205 Amplifiers .................. $44.95 VT403 FM Radio Part 2 .............. $44.95 
VT206 Oscillators ................ . $44.95 VT404 TV Part 1 "lntro to TV' .. .. $44.95 
VT301 Digital 1 .. .. ...... .. .. .. ..... $44.95 VT501 Fiber Optics .................. .. $44.95 
VT302 Digital 2 .................... . $44.95 NEW .. VT405 TV Part 2 "The Front End" . $44.95 
SAVE!!! Buy any 6 videos for only $240 .. OR .. Buy any 12 videos for only $450 

• I MONEY BACK GUARANTEE! Call for details. I ~ 
[ VISA ) Call Toll Free 1-800-678-6113~~~"~: 

• or mail check or money order to : '1,_+ ',,,/ 
(ZRS1 UCANDO Videos, P.O. Box 928, Greenville, OH 45331 L ~_I 
~ FREE Shipping ... FREE Catalog ~s 

104 February 199.5/Nuts & Volts Magazine Write In 172 on Reeder Service Card. 

PANASONIC CATV CONVERTER 
Model# TZPC1453G2 

J Wireless Remote Control w/Batteries 
J Ch2 or Ch3 Available 
J HRC I STD Switchable 
J Built in I Odb Amplifier 

J 550 MHz I 85 Channels 
J Last Channel Recall I Scan 
J Parental Lockout Control 
J Sleep Timer 

"Authorized Panasonic CATV Distributor" 

*CALL FOR PRICING* 

1-800-757-8186 

RF AMPS in line, 400-1700 MHz, low 
noise, 20dB gain use for LNB amp, UHF 
pre-amp $10 ea. Call AI, 712·362-4119. 

NEW ITEMS- Telephone-coupling trans· 
formers for interconnecting data/voice 
modem terminals to telephone lines 
meet FCC. Part 68 modular plugs, modu­
lar jacks, shielded modular plugs and 
jacks. SMT jacks with Sof·Lok post, 
Harmonica jacks, cable ready jacks, 
compu shield plugs, compu shield jacks, 
die sets and modular plugs. Application 
tooling. New products and cable assem­
blies. Power application tooling and ca­
ble tester; Send for schematic and con· 
nection diagrams, phone and fax mach. 
Ohio Service Supply Co., PO Box 8802, 
Canton, OH 44711-8802. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, electronic test 
equipment & most components. Hoffy 
Electronic Ent., 818·845-1479, FAX 818· 
341-5506. 

0000000 
• •• ,.U WOH fiiO* .,. U(IO ..... 

AUTOMOTIVE MICRO-COMPUTER close 
out sale on Digitar Micro Analyzer 50 
feature gauge with audio-visual alarms. 
Scans and displays oil pressure, fuel 
level, system voltage, temperature, vehi· 
cle speed and engine RPM. Can be set to 
alarm at user specified levels on all scan 
functions as well as elapsed time and 
clock. Blue display w/variable brightness. 
Originally $99.95 now $34.95 (limited 
quantity, free shipping) . Phone 206-
885-0193. 

MOTOROLA PORTABLE RADIOS. MX 
series, VHF·UHF $125 each. Without bat­
tery or antenna only $75. Motorola HT220 
slimline VHF $50 each. We also have 
mobile radios, battery chargers and large 
assortment of MX modules. Call or write: 
Marty's Emergency Products, PO Box 93, 
Baldwin, NY 11510. 516-378·4814. 

ELECTRONIC PARTS, northwest Flori· 
da's largest stock ofNTE, JIM-PAK, GC, 
AIM, PPI, JLAUDIO, UNGO Security. Sat­
ellite sales and service, CB radios, anten­
nas, power supplies. Palm Electronics, 
618 Seal Pkwy, Fort Walton Beach, FL 
32548, 904-863·1775, Fax 904·862-6670. 

TRANSISTOR INVENTORY of car radio 
shop. Thousands of OEM power types, 
models 1961 through 1975. 2N176, PNP g, 
T0·3 cases; NPN silicon (equals to 
2N176) in T0·3 case, both PNP and NPN 
in mini T0-66 cases. Ray, 504-288·6550, or 
graymond@comm.net. 

NEW ITEMS: Satellite VSAT antenna, all 
kinds antenna complete with a remote, 
international satellite communications 
system, and other SSPA products. Cable 
service, cable connectors, and adapters. 
Fiber optics, patch bay cable reels , 
VDAS, ADAS, and routing switchers. 
Ohio Service Supply Co., PO Box 8802, 
Canton, OH 44711·8802. 

ELECTRONIC MATERIAL Industries. Call 
us for all your IC/transistor/diode/resis· 
tor/capacitor requirements. We stock mil· 
itary/industrial types. Call Richard 
at E.M.I., 10153% Riverside Drive, Toluca 
Lake, CA 91602. 818-842-5953, FAX: 818-
845-3613. E.M.I. also buys electronic 
component parts. 

ELECTRON TUBES: Microwave, trans· 
mitting, receiving, obsolete, ALL TYPES; 
large inventory. Contact Daily Electron· 
ics, Suite B-6, 10914 NE 39th Street, 
Vancouver, WA 98682. 206·896-8856, 
800-346-6667. 

SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue. $34 .95 plus $2 shipping. 
Visa/MC OK. H.T. Orr Computer Supplies, 
249 Juanita Way, Placentia, CA 92670. 
714·528·9822, 800·377 ·2023, FAX 714-
993·6216. 

1995 ELECTRONIC component cat. avail. 
2 stamps. Dan's Small Parts and Kits, 
1935 So. 3rd West #1, Missoula, MT 
59801. 

DRILL MACHINE. Computer controlled 
X-Y-Z table for printed circuit board drill­
ing. Affordable and not a kit. Also elec­
tronic project kits. Call 203-653·4278 or 
write for catalog. CBBI, PO Box 222, 
North Granby, CT 06060. 

WANTED: OLD panel meters 100 to 
150mA. Old 4-pin Triode tubes. Paul Gil, 
180 Union Ave., Belleville, NJ 07109. 

RUBIDIUM OSCILLATORS. Baii/Efratom 
M-100, (10MHz). Excellent frequency 
standard. $500 each plus shipping. Call 
317-864-0478 or 317-864-0634. 

RAL·7 RECEIVER $100; Browning FM 
Tuner #RV-31 $65; Heathkit Scope OL-1 
$25; Textronix Scope 321A $55; BC-1306 
transceiver parts $25; Standing Wave 
Indicator HP 415B, clip-on DC millimeter 
428A Hewlett Packard $85; vacuum tube 
voltmeter 400H $35; clean used equip­
ment. 401-847-8589. 



Compatible with derrold, 
Scientific Atlanta 
and Pioneer 
Latest high-tech features ... 
•750 MHz 
• I nfra-Red Wireless Remote Control 
• Integrated Volume and Mute Control 
•On Screen Menu Displays For All User Functions 
•Clock 
•Favorite Channel Memory Bank 
• Programmable Parental Lockout 
•Channel314 Switchable 
• Last Channel Recall 
•Sequential or Direct Channel Access 
• HRC I STD I IRC Programmable 
•Auto Frequency Control Tuning 
• Sleep Timer 
•Audio and Video Ports 
•Switched Electrical Outlet 
• lnview Video Pass-Thru Technology 

Wave Master 550Q-3 Millenium M-3 
• Parental Control • Parental Control 
• Favorite Channel Memory • Favorite Channel Memory 
• Sleep Timer • Wireless Remote Control 
• Wireless Remote Control • Last Channel Recall 
• Last Channel Recall • HAC I STD Switchable 
• HAC I STD Switchable • 99 Channel 
• 99 Channel • Available With Built In 

Descrambler 
• Available With AlB 

1-9 10-19 20+ 1-9 10-19 20+ 
$75.00 $69.00 $63.00 $69.00 $65.00 $55.00 

••• VIDEO COMMUNICATION SYSTEMS INC. 

Write In 171 on R .. der Service Card. 

PIO-GRN 
PIO - GRN+ (new) 
PIO - TNT (new) 

1-9 10-19 ·.· 
$79 $69 
$99 $89 . 
$95 $85 

20+ 
$59 
$79 
$79 

ask about our complete line of products 

1·800·872·6585 
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$ $ 

$ $ 

High Bills Driving You Crazy 
161 Bulineu & 'linantiat ReptlriJIIH C11mpuler Didz 

I. Securing a VISNMC Merchant Account. 
2. What your Social Security# tells about you. 
3. How to make $$$ producing Cable TV spots. 
4. Publish your own Newsletter for high $$$ 
5. How to get$$$ through Mail-Order. 
6. Publishing with CO-ROM's. 
7. Your own Home Shopping Show. 
8. How to get 100,000 people to send you $10.00 

Plus 159 more money making reports !Ill 

This Disk can pay for itself 100, 1000 times over 
Send $25.00 + $4.00 S&H NOW 

Please Specify Disk Size 

If you do not have a COMPUTER Please Specify Hard Copy 

All orders shipped 2nd Day Priority Mail 

FCS Marketing, Inc. 
370 Court St. Suite #28 

New York, NY 11231-4331 

GORDON WEST 
Ham/Commercial Code Course 

10 wpm through 30 wpm, 
6 long-play stereo code cassettes 

~Prepare for amateur radio Extra 20 wpm code test. . 
~Pass commerciall6 wpm, 20 wpm, and 25 wpm code tests. 
~Earn both licenses with one code course from "Gordo." 

This Gordon West 
Commercial/Extra 
code course actually 
OVER-QUALIFIES you 
for passing the 
amateur Extra class 
code test. Amateur 
Extra class operators 
automatically receive 
code credit for second 
class and third class 
radiotelegraph operator 
telegraph Elements 1 
and2. 

Go on to pass telegraph 
Element 3, 20 wpm 
code groups, and 
telegraph Element 4, 
25 plain language 
words for commercial 
first class 
radiotelegraph operator 
certificate. 

AV AIIABLE DIRECT FROM 

instructions 
spoken on tape on 
how to prepare for 
both commercial 
and amateur radio 
"top gun" exams. 
Many ham radio 
QSO-type tests and 
many commercial 
code groups (CG) 
and plain language 
(PL) examinations, 
ALL with narrated 

GORDON WEST RADIO SCHOOL 
2414 College Drive, Costa Mesa, CA 92626 
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"WE EXCEL WHERE OTHERS FAIL" 

~l~o~c~2~i! _fJ 
QUALITY 

SERVICE 

I 0 127 Jefferson Boulevard, Culver City, CA 90230 
(31 0) 837-0155 • FAX: (31 0) 837-0159 • (800) 347-0743 VALUE 

CAPACITORS 
Stocked in Depth 

• ceramic • monolithic 
• chips • mylar 
• compu*er grade • polyester 
• electrolytic • polypropylene 
• mica • polystyrene 

• tantalum 

Immediate Answers, Availability and Delivery 
If We Don't Have It, We'll Find It 

Write In 170 on Reader Service Card. 

[.!Tho MISC. ELECTRONICS FOR SALE cont.l 

FOR SALE: used vacuum tubes, HP 
network analyzer equipment, Fluke 415B 
3KVP/S, E·Mail N1176R @aol.com, 
Mountain Surplus, PO Box 1366, Cedar 
Crest, NM 87008, 505-281·6450 Fax 505-
281-7477. 

BB·586/U BATIERY. Military NI·CAD bat· 
tery for PRC·77 radio and other electron· 
ics. 13·2 volts, 4 amps. Nor for PRC·25, 
Unused, early 1992 dates. $30 postpaid to 
48 states. Haney Electronics, 7225 
Greenlee, Fort Worth, TX 76112, or call 
817·496·3346. 

8877/3CX1500 TUBES tested and guar­
anteed $225 each, 3 for $600. Also new 
Jennings vacuum variables 7-1000 pF 
$125 each. Also roller inductors (new) 
0·4.4uH and 0-24 uH $20 each. 716·589· 
7373 (day). 

APPROXIMATELY 35 pair of wire termi· 
nal crimpers by Hollingsworth, Ecco ITI· 
Cannon, Buchanan, Daniels, Amp & Tho­
mas & Betts. All are in good condition. 
List prices are from $80 to $620 each. Will 
take $600 for all. Cedar Park, TX 512·259· 
1116. 

MOTORS, PRINTED circuit double ended 
shafts, model U9M2 $50. 818·761·8594. 

PROJECTION TV parts for sale 40" Sylva· 
nia MD#PSC420AK04 3·CRTs (Hitachi) 
great shape, $150 all. Lense, mirror, 
screen, boards all good. Call 717·361-
9177 or write to NewteK, PU t3ox 'Jf r, 
Bainbridge, PA 17502. 

HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American, electronic soldering stations, 
screwdrivers, nutdrivers, pliers, hex keys, 
balldrivers, and more! Free catalog. Ro­
bert Mink lmport·Export, Box 6437V, Fair 
Haven, NJ 07704. Telephone or FAX 
908· 758·8388. 

WATKINS·JOHNSON and Varian TWTs 1 
to 18 GHz, from $100. Watkins·Johnson 
BWOs 2 to 18GHz from $75. Tubes are 
new and include manufacturers test data 
sheets. 714·495·6979. 

ELECTRON TUBE SPECIALISTS. Exten· 
sive inventory of all types. Scottco Elec­
tronics, 3390 Commercial Ave., North­
brook, IL 60062. 708·498-2352, FAX: 708· 
564·3008. 

87C51 $9, MAX630 $1, 220PHIA $1, 62256 
$2, nice solar battery charger with 4AA 
$24, include $2 S&H. GreenLux, 4201 
Lawton Street, San Francisco, CA 94122. 
415-753·0251 . 

LAMBDA REGULATED power supply 325 
to 525 VDC in 4 switched steps 0·400MA 
metered model C482M·037, $300 plus 
shipping. Two Lambda regulated power 
supplies 125 to 325 VDC in 4 switched 
steps 0·400MA non·metered 
models C481-037 and C481·011 $200 plus 
shipping. 2 rolls white teflon film 500 foot 
by 22 inches wide .002 thick $250 per roll 
plus shipping. Send $2 for list of other 
equipment and components. Will Fax or 
mail. John B. Bartholomew, 2414 Collis 
Avenue, Huntington, WV 25703. 

"BREAKER" SAVE big on Connex, Gala· 
xy, Texas Star, Palamar and many more. 
Send to L & S Electronics, PO Box 655, 
Hazelton, PA 18201-0655. Enclose money 
order, payable to Lawrence Smith for 
S&H of catalog. Cost is $5.50 deductible 
from first order. 

ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery 
including solder machines and board 
cleaners, insertion machines and lead 
formers. Petlock Inc., Rialto, CA. 909-877· 
8900, FAX 909·877-8902. 

ZTXX750 2 AMP T0-92 transistor, 
ZVN4206C SOT·89 surface mount MOS· 
FETs, or ZVN2106A MOSFETs 30/$5. 
330uF/250VDC capacitors 80D radial or 
6010 axial 3/$7. LZR 9VAC 3.4 amp 
desktop wall adapter $10. Joe D'Airo, 424 
Higie Lane, West Islip, NY 11795. 

TUBES, NEW up to 90% off, SASE. Kirby, 
298 W. Carmel Dr., Carmel, IN 46032. 

FM STEREO transmitter parts sellout 
sale. BA1404 chips $3 each, 38KC crys· 
tals $3 each, FM stereo experimenters 
board $15 each. Schematic and informa· 
tion included. Checks only, $2.50 S&H US 
& Canada. David Rifkin, Rifkin Electron· 
ics, 933 Shandra Dr., St. Louis, MO 63021. 

A/D CONVERSION SYSTEMS. A com· 
plete analog· to-digital conversion system 
in a 24 pin DIP integrated circuit. 8·Bit 
bandwidth is DC to 60 kilohertz. Price is 
$55 each. Elk Industries, Inc., 3389 Sheri· 
dan Street, Hollywood, Florida 33021. 
Phone 305·963·2948, Fax 305·964·8015. 

FLYBACKS WANTED Hitachi 2432271 or 
equivalent, 713·879·8600. 



RESOURCE BIN 
number thirty-seven 

A look at sensors 
and sensing. 

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 (602) 428-4073 
weekdays 8-5 Mountain Standard 
Time. 

A portion of my PSRT 
RoundTable on GEnie has also been 
set aside for you Nuts & Volts read­
ers. This is the place you go for 
instant tech answers. Among the 
many files in our library, you will find 
complete reprints for all the 
Resource Bin columns. 

I did manage to wrangle one 
super special sign-up deal for you 
Resource Bin readers. Ten free 
hours and new Internet access fea­
tures. See the trailer blurb for details. 

Sensors and Sensing 

chips are Analog Devices, Crystal, 
Signetics, and Linear Technology. 

Unusual newer sensor technolo­
gies and ideas often appear in 
courses and publications from SPIE. 

Sensor Trade Journals 

As I may have mentioned a time 
or two before, those free trade jour­
nals are the best way to get informed 
in a big hurry on almost any subject. 
Start with Ulrich's Periodicals 
Dictionary on your library's reference 
shelf. 

This gem lists some 150,000 
trade journals and other magazines. 

At any rate, your horse's mouth 
trade journal is Sensors. From Carl 
Helmers of early Byte magazine 
fame. 

Also try Measurement & Control. 
You can also go to industry spe­

cific mags for all sorts of useful stuff. 
Say Pollution Equipment News for 

NEXT MONTH: 

up related to absolute temperature. 
You do have to provide a cold 

side compensator, which usually will 
offset to ambient room temperature 
or zero degrees. And you have to be 
careful not to allow other dissimilar 
contacts anywhere in your sensing 
loop. 

Thermocouples are identified by 
letter. In order of increasing temp, as 
types T, J, E, and K. Type J is made 
of iron and constantan. 

The free Temperature Handbook 
f rom Omega is the thermocouple 
bible. 

Thermocouples are often best 
for the high temperature measure­
ment of kilns or whatever. But the 
usual rule is to avoid them when you 
can. 

Your standard hacker tempera­
ture sensor is the ordinary silicon 
diode. These change by minus two 
millivolts per degree C. Usable to 
150 c. 

The 272-0123 from Radio Shack 
is a low-cost digital thermometer 
using a diode sensor. Other low-cost 
sources advertise in, of all places, 
Food Service Product News. 

Which is also a great diet mag. 
Just read it before each meal. 

And then guess whether that 
blue glop in the big bottle is a new 
dessert topping or a grease trap 
clarifier. 

The semiconductor folks have 
long ago discovered that any pair of 
silicon diode junctions operating at 
different currents gives a linear out­
put that is proportional to absolute 

This month, I thought we'd take 
a look at sensors and sensing. A 
sensor is any device that converts 
some other physical attribute into an 
electrical or electronic signal. 
Sensors of one sort or another are 
involved in just about any electronic 
project. 

Don looks at high 
frequency techniques 
and hackable resources. 

temperature . The earliest 
example of this was the 
National LM224. Also carded 
at Radio Shack. Output cur­
rent changes by one percent 
for every three degrees C. 

A handful of really exciting 
new chips have recently been 

And they sure are one hot topic 
on our helpline and on PSRT. 

Usually, there will be two stages 
involved in any sensor problem . 
First, you'll have to do your actual 
sensing. This gets done using a 
transducer of some type. The result 
is often a very small signal, possibly 
a few tens of millivolts. Noise is 
always a problem in any sensing sit­
uation. And extreme caution is 
required to take care of this very 
weak signal. 

Next, you will typically have to 
do some signal conditioning to con­
vert the sensed signal into some­
thing useful. Such as a higher cur­
rent, a pulse train, or a digital word . 

Signal conditioning tricks include 
shielding, differential mode sensing, 
isolation, offsetting, amplifying, temp 
comp, filtering, and AID conversion. 
For really small signals, synchronous 
detection, correlation, integration, or 
averaging can also be applied. 

Four sources of conditioning 

typical environmental sensors, 
Powder & Bulk Solids for level con­
trols, or American Laboratory for 
chemical sensors. Or even Weight 
Engineering for coverage on strain 
gauges. 

One Stop Shopping 

Your highest profile source for 
just about any sensor is Omega . 
These folks offer scads of impres­
sive free catalogs on temperature , 
level , flow, pH, strain, pressure, data 
acquisition, and bunches more . 
Pricey, though. 

One shirtsleeves source fo r 
nearly any industrial sensing instru­
ment or tool is Abbeon Cal. 

Temperature 

The traditional way of accurately 
measuring temperatures is to use a 
thermocouple. This is simply a pair 
of connected, but dissimilar metals. 
The millivolt-size output voltage ends 

announced . Dallas has a 
DS1620 combined digital thermome­
ter and thermostat. Analog Devices 
sells a TMP01 programmable con­
troller. Range of both devices is -55 
to +125 C. One obvious use is as a 
hot tub controller. 

People Detectors 

A person emits a very distinctive 
spectrum in the far infrared. The old 
way of dealing with this was with a 
pyrolitic detector. Any and all sanely 
priced people detectors have a 
unique problem. They are basically 
capacitors and only respond to 
changes. 

One older workaround was to 
chop up your signal using a fan 
blade or a vibrating reed. A better 
and newer method is to use a spe­
cial Fresnel lens that has "hot" and 
"cold" optical areas. As the person 
crosses the beam, the signal 
strength changes. 

A newer and cheaper approach 
to people sensing is the kynar piezo 

ACTIVE FILTER COOKBOOK 
The sixteenth(!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $24.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $24.50 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 . . . . . . . . . . . . $32.50 
PostScript TutoriaVCookbook ...... . $19.50 
PostScript by Example. . . . . . . . . . . . . $31 .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 ...... .. .... ... $15.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all PostScript) . . . . . . . $380.00 
PostScript Insider Secrets . . . . . . . . . . FREE 
Hacking Insider 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 two volume set shows you 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 Dan's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Well, nearly free anyway. Almost. Do join us on 
GEnie PSRT to sample all of the Guru's goodies. 
The downloading cost on a typical Guru file is 21 
cents. Modem access: Dial (BOO) 638-8369. On 
prompt, JOINGENIE, then DMD524 on key. 

FREE VOICE HELPLINE VISA/MC 

SYNERGETICS 
ilox 809-rtV 

Thotchczr, fiZ 85552 
(602) 428·4073 

Write In 169 on Reader Service Card. 107 



Abbeon-Cal Coming Electronics 
123-208A Gray Ave 35 Riverside Drive 
Santa Barbara CA 93101 Coming NY 14830 
(805) 966-0810 (607) 962.0555 

Allegro Micro Systems 
Box15036 

Crystal Semiconductor 
POBox 17847 

Worcester MA 01605 Austin TX 787 44 
(508) 853-5000 (800) 888-5016 

American Laboratory Dallas Semiconductor 
30 Controls Drive 4401 Bellwood Pkwy S 
Shelton CT 06484 Dallas TX 75244 
(203) 926-9300 (214) 450-o400 

Amp K~nar Piazo Dinsmore Instrument 
Box79 1814 Remell St 
Valley For~ A 19482 F"nt Ml 48503 
(610) 666- (313) 744-1330 

Analog Devices Figaro ~ineerl~ 
P0Bo.l(9106 1000 Skokie Blvd 75 
Norwood MA 02062 Wilmette IL 60091 
(617) 329-4700 (708) 256-3546 

Analytical Chemiatry Fisher Scientific 
1155 16th St NW 711 Forbes Ave 
Washi~ DC 20036 
(202) 8 2-4570 

Pittsbs~t PA 15219 
(412) 2-8300 

FWBell Fleet Specialties 
6120 Han~lng Moss Rd POBox4575 
Orlando F 32807 Theus Oaks CA 91359 
(407) 678-6900 (818) 889-1716 

Burr·Bro'itn Force Imaging 
6730 S Tucson Blvd 3424 Touhy Avenue 
Tucson AZ 85706 C~IL60645 
(802) 746-1111 (800) 8-3240 

Cole-Parrner Food SeiVIce Prd News 
7425 N Oak Park Ave 104 Fifth Avenue 
Niles ll 60714 New York, NY,10011 
(800) 323-4340 (212) 206-7440 

film from AMP Piezo. This is just a 
plastic sheet that is sensitive to both 
flexure and infrared inputs. Free 
samples are literally stapled to their 
data sheets. Besides people detec­
tors, this product builds shock sen­
sors, heat detectors, and really great 
microphones. 

Because the Fresnel lens design 
is tricky, you are better off starting 
with a commercial $12.00 occupancy 
detector and kitbashing it. A 
California law mandates these in all 
new building construction, so they 
are a commodity part. Electrical· sup­
ply wholesalers are your usual 
source. Leviton is a major manufac­
turer. 

Pressure 

Silicon pressure sensors are 
rapidly becoming low-cost commodi­
ties. 

These are basically a "drum­
head" etched into bulk silicon. Strain 
sensors are implanted on the drum­
head. As the pressure changes, the 
drumhead flexes, causing a resis­
tance change. 

There are two main pressure 
sensor types. The absolute sensor 
compares pressure against a perfect 
vacuum. A differential sensor instead 
compares a pressure difference 
that's between two ports. If one of 
those ports is left open to your ambi­
ent air, then you have a variant 
called a gauge sensor. 

Temperature compensation and 
a lot of amplification are often need­
ed when sensing pressure. Some 
sensors are offered both as raw 
chips or with signal conditioning and 
temperature compen~ation built in. 
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General Eastern Klocklt 
20 Commerce Way POBox636 
Woburn MA 01801 Lake Geneva W153147 
(800) 225-3208 (800) 556·2548 

GE:nle Leviton 
401 N washinfoon St 
Rockville MD 0850 

59·25 Little Neck Pkwy 
Little Neck NY 11362 

(800) 638-9636 (800) 824-3005 

Hamamatsu Unear Technology 
360 Foothill Rd 1630 McCarthy Blvd 
Bri~ewater NJ 08807 Milpitas CA 95035 
(201 231.0960 (408) 432-1900 

HornePo-r Magnetic R-rch 
POBox520 122 Bellevue Avenue 
Ashland OR 97520 Butler NJ 07405 
(916) 475-3179 (201) 838-6348 

HyCal Measurement & Control 
9650 Telstar Ave 2994 W Liberty Ave 
El Monte CA 91731 Pittsbu~h PA 15216 
(800) 932-2702 (412) 3-9666 

ICSensors Micro Switch 
1701 McCarthy Blvd 11 W Spring St 
Milpitas CA 95035 Freeport IL 61032 
(408) 432-1800 (815)235-6600 

Institute of Navi~tlon Motorola 
1800 Diagonal R #480 5005 E McDowell Rd 
Alexandria VA 22314 Phoenix AZ 85008 
(703) 683-7101 (800) 521-627 4 

Interlink Electronics National Semlcon 
POBox40760 2900 Semiconductor Rd 
Santa Berbara CA 93103 Santa Clara CA 95052 
(805) 684·2100 (800) 272-9959 

lotron Navtech Booka 
3857 Birch Street #521 2n5 s Oui~ st #610 
Nwprt Beach CA 92660 Arli~VA 206 
(714) 551-5477 (800 NAV.0885 

Your two most obvious sources 
for the pressure sensors are 
Motorola and Microswitch. But the 
real action comes down from 
Sensym, /.C. Sensors, and 
Novasensor. 

Sensym has a Solid State 
Pressure Sensors handbook. This 
one includes a great slide chart. 

An oddball use for pressure sen­
sors is in low pressure tire alarm 
systems. Fleet Specialties is one 
source. 

There's also some purely resis­
tive approaches to pressure sensing. 
One source is Interlink Electronics. 
With mice and music apps. 

For ultra cheap, you can some­
times get by using nothing but the 
black anti-static foam that chips 
arrive in. But repeatability and relia­
bility can be big problems here. 

At the high end, Force Imaging 
sells subminiature and quite thin 
sensors that work from 1 to 20,000 
PSI. 

A modification to a pressure sen­
sor will let it measure acceleration. 
The motion of a mass is sensed. The 
rate of change of motion of the mass 
is the mass velocity. The rate of 
change of the velocity is the acceler­
ation. Except for airbag sensors, 
these devices are still very expen­
sive. 

One source is Silicon Designs. 

Light 

There are a wide variety of light 
sensors out there. The photoconduc­
tive sensors made from cadmium 
sulfide vary their resistance over a 
wide (but highly nonlinear) range 
with temp. 

Nova Sensor SanS~ 
1055 Mission Ct 1804 arthy Blvd 
Fremont CA 94539 Milpitas CA 94035 
(510)490-9100 (408) 954-1100 

Orne~ Engineering S~netlcsJ/JPhlllps 
One m~Dr P Box3409 
Stamford T 06907 Sunnyvale CA 94088 
(800) 826-6342 (408) 991-2000 

Panametrlcs Silicon Designs 
221 Crescent 1445 NW Mall Street 
Waltham MA 02254 Issaquah WA 98027 
(617) 899-2719 (206)391-8329 

gHoenix Electrode SPIE 
103 Glenmont POBox 10 

Houston TX n081 Bellingham WA 98227 
(713) n2-6666 (206) 676-3290 

Pollution Equl&!:ws 
8650 Babcock 

Synargetlcs 
Box809 

Pittsburgh PA 15237 Thatcher AZ 85552 
(412) 364-5366 (602) 428-4073 

Powder/Bulk Solids Texas Instruments 
POBox640 PO Box 809066 
Morris Plains NJ 07950 Dallas TX 75380 
(201) 292-5100 (BOO) 336-5236 

Precision Navigation 
1235 Pear Avenue #111 

Ulricha Dictionary 
121 Chanlon Rd 

Mountain View CA 94043 New Prov NJ 0797 4 
(415) 962-Sn7 (908) 771-7714 

RFDea~n Walker Scientific 
6300 S yracuse #650 RockdaleSt 
Englewood CO 80111 Worcester MA 01606 
(303) 22()..()600 (800) 962-4638 

Sensors Wel~t ~lneerlng 
174 Concord Street PO x 1 3 
Peterborough NH 03458 Alton IL 62002 
(602) 924-9631 (618) 3n-9096 

Again carded at Radio Shack. 
Ancient photomultiplier tubes still 

remain the sensor of choice for ultra 
sensitive astronomy and similar 
uses. Hamamatsu is the leader here. 

Solar cells will generate a cur­
rent proportional to input irradiance. 
For self-powered calculators, or 
remote site power generation. Lots 
of these in Home Power magazine. 

Three variations on solar cells 
are phototransistors, photodarling­
tons, and phototriacs. These amplify 
to produce a much stronger signal. 
But they do need external supply 
power. These get used for every­
thing from dusk to dawn sensors, 
door openers, power isolation, and 
shaft encoders. 

Lots of ads for these right here 
in Nuts & Volts. Burr-Brown is one 
source for low-cost, large~area 
detectors with built-in conditioning. 
The MOC3020 is a typical Motorola 
phototriac. 

But Texas Instruments has just 
run away with all the marbles. They 
have an exciting new line of low-cost 
and hassle-free light-to-frequency 
converters. Their first device is the 
programmable TSL230. They've also 
got a TSL235 in a lower cost vertical 
package. Under a buck and a half in 
quantity. 

For starters, pick up their 
TSL230 Applications Brief. More use 
details in NUTS33.PS and 
HACK80.PS posted to my GEnie 
PSRT. 

It's a Gas 

Gas sensors can be used for 
alcohol breath analyzers, in carbon 
monoxide alarms, and fuel vapor 

detectors. 
These are magic compounds 

heated by a platinum wire. The resis­
tance is a function of the concentra­
tion of your target gas. These are 
usually not very selective, so other 
activating gases can cause prob­
lems. 

Your leading source here is 
Figaro. More details and working cir­
cuits in my Hardware Hacker 
reprints. 

pH 

A pH sensor measures the acidi­
ty or alkalinity of a chemical solution. 
The most likely use you'd have for 
one is for swimming pool mainte­
nance. Or maybe for water quality 
checks. The sensor probes are a 
chemical cell the shape of a small 
test tube. 

lon conductivity through a 
porous membrane generates a volt­
age that is proportional to pH. 

These demand DC amplifiers 
having a super high input imped­
ance. Temp comp and tracking is a 
must. 

Calibration is also important. 
Many older systems do this by using 
stock buffer solutions for adjustment. 

A circuit and more details on a 
pH meter in my CMOS Cookbook. 

Sources for pH probes are 
Omega, Fisher, Corning, Markson, 
Cole-Parmer, lotron, and pHoenix 
Electrode. 

Current theoretical info shows up 
in Analytical Chemistry. 

There's a brand new pH measur­
ing scheme called the field sensitive 
FET. I'm still trying to chase this one 
down. 

Please let me know if you can 
find me any more details on these. A 
free Incredible Secret Money 
Machine II for your trouble. 

Magnetic Fields 

The stock solutions to sensing 
fairly strong magnetic fields are 
devices using the Hall Effect. Which 
is just a current related to field 
strength. 

Two main sources here are 
Allegro/Sprague, who offer a great 
Hall Effect Optoelectronic Sensors 
data book. And MicroSwitch who has 
their older, but highly useful Hall 
Effect Transducers applications 
manual. 

Linear Hall Effect parts output a 
voltage which is proportional to the 
magnetic field. Digital parts output a 
logic level or pulse train. 

Nearly all Hall devices are woe­
fully insensitive. They only work 
properly with strong magnetic fields 
such as a nearby magnet. One that 
is very close. One quarter inch is 
really pushing it. Still, these are the 
low-cost device of choice for position 
and speed sensors. Also for use with 
proximity sensors and flowmeters. 



UR.C: 
Two main sources of premium 

Hall magnetic sensors and instru­
ments are F. W. Bell and Walker 
Scientific. 

But note that Hall devices are 
totally unsuitable for compass sens­
ing of the earth's magnetic field. 
They miss by two to three orders of 
magnitude. 

One compromise solution builds 
a compass with a rotating magnet 
and then decides that magnet's posi­
tion. Low-cost Dinsmore Instruments 
parts do just this. But their accuracy 
is often limited to 22.5 degrees or so. 

Mechanical motion is involved. 
Instead, the device to use for 

high quality compasses is the flux­
gate. This is simply a small magnetic 
core. One winding switches the core 
into and out of saturation. When not 
saturated, the core "gathers in" near­
by lines of the earth's field. 

When saturated, the core 
"releases" the lines. A pair of X and 
Y windings senses this gathering 
and releasing, producing output 
pulses that end up proportional to 
the local strength of the earth's field. 

One source of hacker fluxgates 
is Magnetic Research. A quality 
source of fluxgate compasses is 
KVH. Others do advertise in GPS 
World. 

The Institute of Navigation is 
another extremely useful resource 
here. As is the Navtech Bookstore. 

A fluxgate alternative is offered 
by Precision Navigation. 

A construction project on flux­
gates appeared in the Jan. '94 issue 
of R.F. Design on pages 24-32. And 
full construction info on a unique 
low-cost fluxgate compass project 
appears in my Hardware Hacker Ill 
reprints. 

Humidity 

The humidity is the amount of 
water vapor in the air. Which might 
be the absolute quantity of water 
present. Or else the relative amount 
of moisture compared against your 
max possible without fog or rain. 
Humidity is a very strong function of 
temperature, so you nearly always 
have to measure the temperature as 
well. 

Zero cost humidity sensors 
include horsehair, an unwashed 
blond human hair, or a nylon fishline. 
They all get longer and shorter in 
response to the humidity. Surplus 
fishline humidity controllers are avail­
able from several Nuts & Volts 
advertisers. 

The most accurate way to mea­
sure humidity is with a chilled mirror. 
A mirror on a thermoelectric cooler 
gets adjusted to the dew point, the 
temp where condensation first 
occurs. Light either does or does not 
get scattered to servo the tempera­
ture to the dew point. A simple (but 
highly nonlinear) calculation finds the 
humidity. 

A variation on dewpoint is the 
sling psychrometer or those related 
wet bulb and dry bulb systems. 

Sadly, there is no really cheap 
and universal solid-state humidity 
sensor. Those that do work operate 
only over a limited humidity range. 
And they tend to be outrageously 
expensive in small quantities. 

Several of the better sensors are 
capacitors whose dielectric constant 
changes with humidity. These can 
be micropowered and directly gener­
ate a frequency in a simple RC oscil­
lator. Sources include General 
Eastern and Panametrics. Related 
moisture sensors are offered by 
HyCal. 

Since surface absorption is often 
involved, most humidity sensors are 
easily contaminated. Certain sensors 
can get flushed or otherwise 
cleaned; but others can not. 

There's also older resistive sen­
sors. But not used much, though. 

One very low-cost source of 
analog hygrometers is Klockit. 
Abbeon Cal sells better grade instru­
ments. 

This Month's Contest 

As our contest for this month, 
just tell me about any unusual or lit­
tle known sensor resource. Or tell 
me about some new off-the-wall sen­
sor use or application. 

There will be a largish pile of my 
new Incredible Secret Money 
Machine II books going to the dozen 
or so better entries, plus an all­
expense-paid (FOB Thatcher, AZ) 
tinaja quest for two that will go to the 
very best of all. 

I have just picked up some more 
Apple II+ and lie computers, cheap 
enough to put to use as dedicated 
controllers. And even including a few 
rare and collectible Apple Ills, as 
well. Lots of cards, drives, monitors, 
and parts, too. Call for info. 

Let's hear from you. NV 

Microcomputer pioneer and guru 
Don Lancaster is the author of 32 
books and countless tech articles. 
Don maintains his no-charge tech 
helpline found at (602) 428-4073, 
besides offering all of his own books, 
reprints, and all of his consulting ser­
vices. He also has a free catalog full 
of his resource secrets waiting for 
you. Your best calling times are 8-5 
on weekdays, Mountain Standard 
Time. 

Don is now the sysop of GEnie 
PSRT, where a special Resource 
Bin topic has been reserved for Nuts 
& Volts readers. For modem access: 
(BOO) 638-8369. When prompted, 
enter JOINGENIE. When asked for a 
keyword, enter DMD524. 

You can also reach Don at 
Synergetics, Box 809, Thatcher, AZ 
85552. Or send any messages to his 
Internet address of SYNERGET­
ICS@GENIE. GElS. COM. 



HEW P!DDU~TS WAITED 
Established manufacturing 
company is looking for new 
inventions and ideas in the 
electronic surveillance, counter­
measures, cellular monitoring, 
and FAX interception field. 

We can develop, produce, and 
market on a partnership, profit 
sharing, or on an outright 
purchase basis. 

Tech Support Systems 
1040 Hamilton Court 

Menlo Park, CA 94025 
415-325-6691 • FAX 415-325-6693 

l>igital Storage Oscilloscope 
For 'i ((,<), 95 ?'! '! 

For Orders and Inquiries Call: 1-800-980-9806 
For Technical Assistance: 1-713-777-0401 

Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

VIEWSTAR & TV 86 
CABLE CONVERTERS 

VOLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1·800·473·0506 

FAX 1·800·488·0525 

VIDEO CABLE 
NORTHEAST 

DISTRIBUTORS 
285 Schenck St. 

2708 
2716 
2732 
2764 
27128 
27256 
27512 
27010 
27020 
2716 
27032 
27664 

27C104 
27C256 
27C512 
27C010 
27C020 

4MG&8MG 

NY 14120 

8741 
8742 

8748H 
8749H 
8751 

87C51 
8752 
8753 
8744 

1225 
1235 
1285 
1287 

8031-80C31 
8202·8203 

8219 
8237 
8253 

8254·82C54 
82284 

8255·82C55 
8275-8272 
8284·8288 

82288 

AND MUCH 
MORE TOO •.• 

3.8 VDC .... 900 MA ..... 2.26 
12 VDC .... 100 MA ..... 1.10 
12 VDC .... 500 MA ..... 1.76 
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 

SIJilt•J .. IJS 'rllJ\J)J~ 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
F 4-345-8303 

COIN PHONES 

256x9 1x9 1x36 
512x36 4x9 2x36 

DRAM 
1x1 256x4 

BEST PRICES PAID 
CALL OR FAX NOW! 
ADD-ON America Corp. 

(BOO) 5~6-2349 
FAX (410)·987-3258 

PALS FLASH PROMS Bl POLAR 
GALS MICROS PEEL EPLD EEPLD 

This offer is only for a limited time! 
General Device Instruments is 

selling this popular programmer for 
only $449. Retail Is $699. 

Your Programmer Super Market 
BUSINESS (408) 241-7376 

FAX (408) 241-6375 
234 

"NOW BUYING"· 
$$ BEST PRICES AVAILABLE $$ 
,SCIENTIFIC 
g·;!!(.)J:JlJ\N:f)\'\" 5503A, 

VIP THRU 5507 
Oij"q;w 

OPBB212 
THf3U 
DPV7,' 
DPBB7 

PIONEER 

Midwest's Largest Cable Brokers 
(We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(2'19) 935-4'128 

Announcing 
Robot ExplorerrM newsletter is your guide 

to the world of mobile and intelligent robots. 
With each new issue you'll descend into 
Antarctic volcanoes, design silicon ants, 
build solar-powered photovores, and com­
pete with automated firefighters. 
You'll also build th& latest robot kits, review 

the newest bool<s, and receive expert guid­
ance from master robot crafters. 
Monthly Book Highlight: Genesis Redux­
Experiments Creating Artificial Life. Provides 
working examples of artificial life programs. 
Lots of robot examples and PC code in C, 
Basic & Pascal. $29.95 w/disk Order #9003. 

Robot Explorer TM 

Call Now to Start Your Adventure! 
1.800.467.6268 1.800.GO-ROBOT MC!Visa 

POn 451'\, Peterboro NH 0:\45H fi0:\.924 .0079 
S 14.95 North r\mt:rit·a S2~U):J \\'orld-\\'idt: 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output 

Advanced - $295 
Accepts netlists 
Design rule checking 

Board Capture - $395 
Full feature schematic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

IAlHIO 
a:OMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

Visa & MasterCard Accepted 

B~ 
~ctro 

MJE16106 ........ ...................... 75 
MTH35N15, T0218 .............. 2.25 

(ReplacedbyMTW35N15, T0247) 

MC68705U3CS rtb. MMBF170LT1A · 
40498F (Toshsrrd) SG1526JI883 
UC7905ACT N82077A 
2114" sq., 12vdcfan MC74F240PC 
2SD1978amrro DM74ALS245AN 
AT28C256-20DI SN74F20DWR 
AT28C256-25LMI883 74HC4066D 
08751 H rfb. COP8782CMC 
KC012S, 65rnHZosc. MC6845L 
MC68HC11A1FN rtb. MC1463R 
SN75174DWR P6KE12CA 
UA 78l05ACDR 40 rnHZ Oscillator 

This Is only a Smattering, fax your needs 
We Buy Manufacturers Excess Electronics 
Hours 8:00AM through 6.00PM M-F CST 
Phone (214) 343·2170, FAX 1854 

HALLBAR 
ELECTRONIC KITS 
"SOUND ACTIVATED" 

CHRISTMAS TREE KIT 
BOARD SIZE 4-1/2" X 9" 

See live on 
your PC 

what 
satellites in 

orbit see 
Capture live breathtaking images of the Earth for 
fun or profit. Zoom in up to 20X. Send $39 check 
or M.O. ($45 air, $50 overseas) for our fantastic 
SpySal, 8 diskette set of copyrighted programs 
(IBM lype) lhal does satellile !racking, image 
acquisilion, image processing, 3-D projections 
and more. Direct reception from the satellites 
guaranteed worldwide. without a satellite dish. 
Schematics included for interface. For FREE 
information and demo programs log-on to our 
bulletin board anytime at: (718) 740-3911. 

VANGUARD Electronic Labs 
Dept. N, 196-23 Jamaica Ave. 

Hollis, NY 11423 Tel. 718-468-2720 

• $25 MINIMUM ORDER 

• WE PURCHASE EXCESS INVENTORY 

USA: 800-8 LIGHTS • Local: 714-452.{)900 
FAX (24 Hours): 800-255-3141 

:·····-=-suN~~ 
______ _, 

LiGt~fTING INC 
1 Whatney, Irvine, CA 92718-2806 

P.O. Box 50370, Irvine. CA 92619-0370 



PnP BWE or PnP WET 
For High Precision Easy Hobby 

Professional PCB Layouts Quollty PCS's 
1. Lo .. rPrlnt 1. Lo....t'rtnt 
2. Iron-On 2. Iron-On 
3. Pool-Oil 3. Soak-Oil wl Woter 
4. Etch 4. Etch 

Adds on Extra Loyer of Transfers laser Printer 
Resist for Super Fine Of Copier Toner as 
lines on Std Clod Bds Resist to Std Ood Bds 

20Sh$30/40sh$50/1 OOSh$1 00 Blue/Wet (No Mix) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 

I 
VISA/MCJPO/CK/MO $4 S&H - 2nd Day Mall 

Techniks Inc. P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 

1 00% Money Bock Guoronteei-Deoler Inquir ies Invited 

FREE 
SAMPLE COPY. 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles- Classifieds-Ads for Parts & 
Services. Also: Ham Equip.- Books­
Telegraph- 40's, SO's & 60's Radios­
Early TV- Auction Reports & more ... 
1-Year: $34.95 ($51.95 by 1st Class) 

6-Month Trial- $17.95. Foreign- Write. 
~ A.R.C., P.O. Box 802-G16 ~ 
1!i1i1!11 Carlisle, MA 01741 ~ 

Call: 508-371-o512 Fax: 508-371-7129 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 

c-a~ea~e .... 
1,080 foel, lllop .. 
I MEGA-BPS, hill ......... pie,.,., .. 
32ulu•-llfrilll 
llllk,wldi3JJuo....­
.,.._ lerlle:dlole 
~WI .....-.... 

COMMUNICATIONS CONVERTER 
o FULL SCHEMATIC AND DOCUMENTATION 
o FULL FAMILY OF MODULAR DESIGNS 
o R$-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
o AUTOMATIC OR RTS UNITS AVAILABLE 
o RJ-11/12 CONNECTORS OR TERMINAL STRIP 
o TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

U.L S)IITII 
(513) 874-4796 

4311 TYLERSVILLE RD • HAMILTON OHIO 45011 
FAX (513) 874-1236 

HEWLETT PACKARD 
1715A 200MHz Scopeffim ........ .......... $475 
1725A 200MHz Scope ......................... $475 
1743A 100MHz Scope ....................... .. $475 
8556A Spec Analy LF Sec .. ... .. ............ $200 
8614A Signal Generator .. ... ..... .. .... ...... $195 
8616A Signal Generator .. ......... ........... $125 

FLUKE 
8502A Dig. Multimeter ... ....... ............ ... $395 

with opt 02, 05, 08A, 09A, 16 
8520A Dig. multimeter ..... ...... ... .. .. .. ... .. $495 

TEKTRONICS 
454 150MHz Scope .. .. ....... .. ... .... ..... $195 
465B 1 OOMHz Scope .... .. ..... .... .......... $495 
465M 100MHz Scope ... .. ...... .............. $325 
475 200MHz Scope ......... .. ... ........... $495 

INTERNATIONAL SALES ASSOC. 
PO BOX 6955, LAGUNA NIGUEL, CA 92607 

714-495-5566 • FAX 714-495-4742 
ASK FOR FREE CATALOG OF SURPLUS EQUIPMENT. 

CCTV SPECIALS 
CHINON 
CX·060 • 1f3•pc Board 

'149 

4700 Loyola Lane, Suite 119 Austin, Texas78723 
(512) 345-8401 • FAX 926-0940 

CCTV CATALOG $5.00- REFUND W/PURCHASE 

BECOME A 

Nuts & Volts 
Distributor 

Sell copies of 
Nuts & Volts 

to your customers 
For information, write or call: 

Nuts & Volts Magazine 
430 Princeland Court 

Corona, CA 91719 
(909) 371-8497 

FAX (909) 371-3052 

10 HOUR RECORDER 
Built like a BATTLESHIP 

• Special Nuts & Volts 
price $149 

• BUILT-IN voice 
activation add $25 

• Dialed number decoder, 
reads numbers from 
tape $59 

• 12, 14 and 16 hour versions available 

COOs OK. California residents add tax. 
Sorry, no credit cards 

(All they "do" is increase the prices .. . ) 

FREE 32 page 
special equipment catalog! 

'~ VIKING INTERNATIONAL 

MINIATURE TOGGLE SW. 1/4" Die. 
SPST St31 6A/1 25V Solder .56 .46 
SPOT St32 6A/t25V Solder .60 .50 
SPDT/MOM.QFF·MOM St29 6A/125V Solder .76 .66 
SPOT/CENTER OFF S134 6A/125V Solder .76 .66 
DPDT S133 6A/125V Solder .76 .66 
DPDT/CENTER.QFF S135 6A/t25V Solder .91 .81 

(PRINTED CKT BD MTG AVAIL) 
DPDTIMOM.QFF·MOM St30 6A/1 25V Solder .91 .81 

Dual Band 
Amateur Base Antenna 

• Covers 2 Meters and 70 Centimeters 
• 6 dB Gain on 144-148 MHz 
• 8 dB Gain on 440-450 MHz 
• Fiberglass Radiator 
• Stainless Steel Radials 
• Die Cast Aluminum 

Mounts 
• Heavy Duty Construction 
• 200 Wall Power Rating 

• 8'-4" Overall Height ~ 
+$6.00 S&H (SC Residents . ' . ' 

Add 5% Sales Tax) 
Check in advance or COD VI.A 

---ASA 
PO Box 3461 $68.50 
Myrtle Beach, SC 29578 

1-800-722-2681 .... 
I I : i 
!lf .. ::::::::::::::::::::::::::::::.H :"' 
ltf .. :::::::: :::::::::::::::::::::: •ill 
ltf .. ::::::: ::::::::::::::::::::::: •ill 
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30 to 72-pin adapter $50 
Will fit between 2 standard SIMMs. 
Use up to 3 adapters per oomputer. 

Holds up to 8 30-pin SIMMs. • 72 

AI.SO AVAJLABLE: DIP-SIMM, SIP.SIMM, SlMM-SIP, ZIP. 
SIMM, 2 Into 1 lor 72 pin, bore SIMM boonls, Quantity 
DtSCOU"ts. RAM exchanges at re1tonable rW:n. 

Memory Conversion Products {;;d 
503 753-7918 
Fax-back: 503 758-5331 Modem: 503 757-2679 

EPROMS L~: soc 
27C256 
27C512 
2732A 
27128 
2764 
271 6 
27C512-90 

8748 27C010 
8749 27C020 
8741 27C040 
8742 27C1024 
87 44 STATIC RAM 
8751 6264 2016 
8759 62256 6116 

Flash EPROMS, CPUs. UARTs, PROMs & much more ... 

MEMORY 
FOR ALL PCs & LASER PRINTERS 

S!MM & SIP MODULE, D-RAMS 
1MEGX9 1X36 & 32 44256 
4MEGX9 2X36 & 32 1 MEGX1 
256X9 4X36 & 32 41256 

~"""'!WII!I. 

BRBADBOARDS 
Set of three sizes, 8xll , 3320 
points - 6x8, 1660 points - 3x8, 830 
points. Solid-steel back plate. Lots 
of binder posts . Assembled. $59.95 
each set. For each order placed, we 
will include FREE, one 3.5 ", 12 
VDC cooling fan . Add $4 .50 S&H. 
Ill inois residents add 8.25% tax. 

Check, Money Order, 
Visa/ Mastercard. No COOs. 

1·800-811·117 .. 
M.O.O. Corporation 

809 West Estes Ave. 
Schaumburg, IL 60193 

SECURITY SCREW REMOVAL BITS 

0000000 
The SUPER TORX Kit Includes: 

T-10, T·15, T·20 & T-25 
COMPLETE SET FOR .,..,. $19.60 

TOCOM 5503 Bit ......... $ 8.95 
TOCOM 5507 Bit . ........ $19.95 
ZENITH PM/PZ-1 Bit. ..... $10.95 
JERROLD Starcom Bit . .. $19.95 
PIONEER {Oval) Bit ... .. . $23.95 
OAK Sigma {Oval) Bit ..... $23.95 
*** Security Screws Available *** 

UNIVERSAL CABLE 
DESCRAMBLER & 

CONVERTERS (COMBO) 
• Volume & Mute Control 
• Favoured Ch. Memory 
• Last Ch. Recall 
• Sleep Timer 
• Programmable Descrambler 
• Wireless Remote Control 

718-847-1151 

FREE 24 HOUR 
FAX BACK CATALOG 

MISCELLANEOUS EQUIPMENT 
• Lasers ............................ ... .... ........... EXT 340 
• Tools, Hand & Power ....................... EXT 341 
• Manufacturing & Shop Equipment ... EXT 343 
• Construction & Trade Tools ...... ...... . EXT 344 

LAB & TEST EQUIPMENT 
• TEK Scopes ..................................... EXT 330 
• HP Test Equipment... ..... .. ................ EXT 331 
• Other Test Equipment... ... .. ........ .. .... EXT 332 
• Inspection Equipment ...................... EXT 333 
• Lab Equipment... .... ..... ... ... ............... EXT 335 
COBWEB CORNER. .. ..... ........ ....... ... . EXT 380 
SPECIALS ..... ... .... ........ .......... ... ...... ... EXT 305 
ELECTRONIC COMPONENTS .. ....... EXT 381 
Receive Information via FAX return: A) Have your fax 
number ready, B) Dia/1-li00-547-4636, C) Request 
Extension II from above. 

COMPLETE INDEX EXTENSION 300 

DEXIS Corporation 
(612) 944-7670 FAX (612) 942-9712 

9749 Hamilton Road 
Eden Prairie, MN 55344 

rflf mARY mAC~ 
The New Realistic® 
PR0-2035 Scanner 

llaf11e .lllaell 
PHONES 

Our 19th year of DISCOUNTS 
Toll Free 800-231-3680 

"If on sale, we are cheaper" 
PR0-2035 List $449.99 

Our Delivered Price $385.00 



T his column will help 
you to become famn .. 
lar with the telnet pro­

gram whkh en~bles you to 
log into thousands of host 

"computers on the Internet. 
We will also learn about 
FI'P which is the main 
method of downloading 
some of the '~hundreds · of 
thousands of programs 
and blformatlon files that 
are available to you on the 
Internet. ' 

;:~: 

Background 
As discussed in a previous col­

umn, the Internet functions by con­
necting one computer to another over 
short or long distances. Packets of 
information are routed from one end 
of the connection to another, based 
on the TCP /IP addresses and routing 
scheme. Internet addresses are of two 
forms, each equivalent of the other. 

The human readable domain 
name address is of the form 
microsoft.com, and its equivalent 
numeric IP address is 131.107 .1.3. In 
using the Internet, you will almost 
always use the domain name rather 
than the IP address. I will refer to both 
as the site or host address. 

Most programs that you will be 
using on the Internet - such as telnet, 
FrP, gopher, www browsers, etc. - all 
are written to certain specifications or 
standards. In the Internet world, these 
are called protocols and are based 
upon written documentation called 
RFCs (Requests for Comments), FYis 
(For Your Information documents), 
and STDs (Standards). 

A repository of these documents 
can be found at is.internic.net, and at 
a variey of other sites. The is.inter­
nic.net site has an amazing wealth of 
information about the Internet. These 
are the documents to read if you wish 
to have a detailed, and more technical 
understanding of how the Internet 
works internally. The documents can 
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be obtained through either telnet or 
FrP, with FrP the preferred method. 

Telnet 

The program named telnet is 
based on one of the older Internet pro­
tocols, and is one of the most widely 
used programs for logging on to 
another computer over the Internet. 

. With telnet, you can establish 
connections with library catalogs, 
campus information systems of vari­
ous universities, full-text databases, 
data files (e.g., statistics, oceano­
graphic data, meteorologic data, geo­
graphic data, etc.), and other online 
services. 

Uke most other programs used 
on the Internet, telnet is a client-server 
system. When you fire up your telnet 
program, you are on the client end 
because you will be requesting ser­
vices from a remote server which rec­
ognizes and responds to the telnet 
protocol. If you attempt to log into a 
host that does not make the telnet 
protocol available, your telnet client 
program will not be able to complete 
the connection. 

Client-server systems require that 
a client program attempt a connec­
tion to the server program. No other 
communication is possible until the 
client and server have "introduced" 
themselves through the appropriate 
protocol handshake. 

Your telnet program (and all other 
Internet utilities) will most likely reside 
on your own PC, or on the Unix host 
system operated by your Internet ser­
vice provider, "if you are using a shell 
account. 

To use telnet in a Windows envi­
ronment (Macintosh is very similar) 
over a SLIP (serial line internet proto­
col), or PPP (point to point protocol} 
dial-up connection, you first dial into 
your ·Jnternet service provider and 
establish a connection by entering 
your ID and password given to you 
when you subscribed to the service. 

At this 
point, I 

assume that you already have these 
programs and capabilities, as dis­
cussed previously. 

Once your connection is estab­
lished, you simply select the telnet 
program from Windows Program 
Manager. If you have a telnet pro­
gram, but have not created a Program 
Manager icon for it, you should do so. 
After double clicking on the telnet 
icon, your specific telnet program will 
start up, and you will have the oppor­
tunity to select or enter any host com­
puter address you desire. See the list 
of telnet sites in the sidebar. 

The details of how to use telnet 
under Windows will vary with each dif­
ferent version of telnet, but these 
instructions should be general enough 
to get you started. Please see the doc­
umentation that came with your telnet 
program, or refer to its online help. 

All telnet programs emulate at 
least the DEC VT100 terminal, since it 
was the most popular and widely used 
terminal at the time telnet was at its 
peak. In addition to the VTl 00, your 
telnet program may also emulate a 
plain vanilla ASCII TTY (from the tele­
type era), ANSI, and more variations 
of DEC terminals. Since the VT100 is 
the de facto minimal standard, use it 
as your default emulation. 

If you are using a shell account 
on your Internet service provider's 
unix machine, you will need to dial-in 
using your regular PC communication 
software. Be sure to set your comm 
program for VT100 terminal emula­
tion, so it will match what the telnet 
servers expect. Now, log onto your 
service provider system, as instructed 
by your provider. Once on, you will be 
at the unix prompt. This is where you 
will run all of your programs (like tel­
net, FrP, etc.). 

Telnet will need to know what 
host computer you intend to log onto. 
Most telnet programs will permit 
either the domain name or the IP 
address to be used. If you use the 
domain name, the IP address will be 

looked up 
on ..your 
Internet ser­
v i c e 
provider's 
domain 

name service system which will trans­
late the domain name into the IP 
address, behind the scenes. 

Most Windows telnet programs 
will allow you to assemble and save a 
list of frequently contacted telnet 
sites, and further allow you to enter a 
descriptive name of your choosing. 
Then, when you want to connect to a 
certain host, you just pop up your list, 
click on the descriptive name, and the 
telnet program does the rest. 

In addition to a host, telnet also 
needs to know what port to try to con­
nect to on the host. The default telnet 
port is number 23, so you should set 
this as your default. Once in a while, a 
host will require a different port num­
ber which will be specified in the doc­
umentation for that host, and you will 
need to replace port 23 with the one 
specified. 

To start telnet from your 
provider's Unix prompt, enter either 
the word telnet, or telnet and a 
host name. For example: telnet psu­
pen.psu.edu. If you just enter telnet, 
you will then get the telnet prompt 
which looks something like this: 

tel net> 

At the telnet prompt you can 
enter a ? or the word help. This will 
result in a list of available telnet com­
mands and a short description of their 
use. If you started with just the word 
telnet, and you are at the telnet 
prompt, you can enter: 

open psupen.psu.edu 

and this will attempt the connection to 
that site. 

Until you become familiar with 
the use of telnet, and other similar 
programs run from the Unix prompt, 
be sure to notice and write down how 
to leave the host you have connected 
to. It can be frustrating to be "trapped" 
in a host and you can't get out. Many 
hosts have different ways to log off, so 
be on the watch for such instructions 
when you first log on. 

With either a Windows telnet 
client, or running telnet from the Unix 
prompt, you will see the same thing; 
usually another prompt or a menu. If 
you are in Windows or some other · 
graphical user interface environment, 
your tel net client is really a VTl 00 ter­
minal emulator running under 
Windows. Follow the instructions 
given to you by the telnet host you 
logged onto, and begin exploring 
what it has to offer. 

FTP 

FrP is a high level protocol for 
transferring files from one computer 
to another. You will find this to be one 
of the most frequently used programs 
in your Internet toolkit. 



SOme inteJistlng Temet Sites To Try -

k{;~?:.:~Q .. .....,a·1•mJapafbbtl.cv .. hp.~com. Mo....-... n~ 
:·Qa--f'f•~~;'~IIIUlllsZ.,caCI•s.klllR,JtJ •• pjttwOrd ........ 

T~1111et: locls.loc.gov.)lo ~d needed. 
·c.ne:atavlent:tj;·,4~ Pact Book Telnet: lnfo.w.ct.fldv~ QhooH ate,.. 

,...,..,~,p:~~· (q.- Ju•t hit enter' If JO" ...- ..slns VT100). At 
ilf~J9p1heJ~'Pl!if~'*-~ t._e number next l! •'Sducatlo4'81 ResourceS" 

7• P'lett!ftli8~Tetne~. tnfo.rutgers.edu. No log-In .._ IS aeeclecl. At 
reference. 

.......... , •• epalbm.rtpnc.epa.gov. No~· or user 
... .._.._11. At the main menu, type public: and hlt enter (there are 

6er11a.tecl•••olc:~but they are only for use by EPA employee.). You'll 
·•a·.•:.OIIte-llifte menu. Type ols. · 

1;)/~~plpbtJ Teln,et: martlnl.eecs.umlch.edu 3000. Mo pUfWord or 
·needed.· Type tn the name of a city, a zlp code~ or a •aeo­

•Jil~;:.r~-· wre ancl hlt enter. The system doesn't like names wltha.,_. 
tatloJJ1slntbem (for example, Mt. McKinley), so spell them out (for 

Mount McKinley). 
love1111m4mt Telnet: fedworld.gov. Log on as new. 

Telnet~ fdabbs.fda.gov. Log In: bbs. You'D then be asked fqr 
•-"'····-... and a password you want to use In the future. After that, 

v•.,nu• ~:., .... .., •• and hit enter. 
Htrtn.n and College Program Information Telnet: fedlx.fle.com. Qser 

Hllllllllle: (for the federal hiring database) or "molls" (for the mlnor-
DU~:ollleQ!e system). Both use easy menus to get you to Information. 

fllstory Stanford University maintains a database of documents 
lC.l Martin Luther King. Telnet: forsythetn.stanford.ed-.. 
socrates. At the main menu, type 'select mlk' and bit enteJ'. 

The system maintains a large file library of Glf4onnat 
gnaplllc:s, but you can't download these through telnet. If you 

you ha:ve to dial the system directly, at (205) 895-0028. 
· spacellak.msfc.nasa.gov. When you connect, you'll be given an 

of t1a.e system and asked to register and choose a pasnrord. 
Decisions. The University of Maryland IQfo 
U.S. Supreme Court. declslons fronJ 199J on. 

~!lMillll~r.c.•u· Oser name: info. 
Adcln=s&~es. HV1tela:aet. at the University of Saskatchewan, Is 

to,-.onGJI'eCIIS of telnet sltes around the worlcl. Telnet: 
~.-..u.-•M•,..,iM'S :'Jn~Jiytelnet. " 

U.e exact time: Telnet: lndla.coloraclo.eclu 13. 
sonaeth'qg Uke this: Escape charaeter q '.#.)'. Sun Apr 5 

t 99.2 Connection closed by foreign .. host. The mlcldle line tells 
elate and exact .Mountain Standard Time, as determined by a 

1 Teder.al atomic dock. . 
transportation. The Subway Navigator In Paris can help you learn 
lOng It wiD talke tO Set from point A to point 8 on subway systems 

· the wort~. T•et: metro.jussleu.fr 10000~ Mo log-In Is neeclecl. 
" ......... ~·- you co~ y~u,l be asked to choose a lansuage ln which to 
Fa~h(JOU ~~~~ <~ English or Frencb) aacl .. tben a dty to search. 
:·v ........ be<.-ea f · i station you plaq to,!"" fl'9ln ancl the station 

wantto,et .• 
Weather. TJie Uilvenlty of Michigan's De~artmcmt of Atmospheric, 

1>'0-III01P111Phlle llincl.paw Sciences suppiJetweather forecast. for O.S. 
siding and hun1cane reports. Telnet: 

(note the 3000). Mo log-In name Is 

There are so many FTP sites that 
it is impossible to keep track of them, 
and like many resources on the 
Internet, sites come and ·go, change 
their names, become closed to the 
public, while hundreds of new ones 
open up. No reference work or list of 
Internet resources can ever be up-to­
date or completely accurate because 
of the dynamic nature of the Net. 

FfP is more specialized than tel­
net, because telnet allows you to con­
nect to a host computer and then get 
a menu and do whatever the host per­
mits you to accomplish. FTP, on the 
other hand, is designed to access 
directories on the target host comput­
er, list the files, and permit you to 
download them to your own PC, or to 
upload files, if that is permitted by the 
FTP server you are attached to. 

So, like most other programs 
used on the Internet, FfP is a client­
server architecture. You will mostly 
run the client side and connect to FfP 
servers. Since FfP has been around 
for a while, and because it is so fre­
quently used, there are many different 
FfP programs available, for every 
operating system, but by the nature of 
file transfers, they all operate on the 
same basic principles. 

A typical Windows FfP client will 
allow you to enter and save any num­
ber of frequently used FfP sites, and 
the specifics for each site. For exam­
ple, NetManage Chameleon permits 
you to save - for each FfP site entry 
- its: description, host domain name, 
user ID, password, the system type, 
an account number, remote directory, 
and local directory. 

You enter any description that is 
meaningful to you, such as Indiana 
Univ, or Gutenberg Project, or IRC 
Stuff at BU, etc. 

Under Host, you must accurately 
enter the domain name of the 
FfP host. For example: ftp.cica.indi­
ana.edu, or info.umd.edu, or cs­
ftp.bu.edu, using the three servers 
above. 

For most public access FTP 
servers, use the User name of "anony­
mous" without the quotes. This is the 
default standard for such servers, 
although some may require "guest." If 
a host does not accept either anony­
mous or guest, then it may not be 
open to the public. 

For password, always try your E­
Mail address first, for example 
jsmith@host.domain.name. If that 
does not work, try leaving password 
blank. 

Not all FfP programs allow you to 
specify the System type, but if yours 
does, set it for Unix, unless you know 

for certain 
that the host 
server is 
some other 
operating 
system, then 

enter that instead of Unix. 
After entering the host and user 

name, click on OK, or whatever starts 
your program, and a connection will 
be made. If the host accepts anony­
mous for the user ID, and your E-Mail 
address for the password, you are in, 
otherwise you may have to enter the 
password manually. 

If you are on the Internet through 
a Unix shell account, just enter the 
name of the program FfP, as with 
most Unix programs. Or, you can 
enter ftp host.name (substituting a 
real host ~omputer name like cs­
ftp.bu.edu). As with telnet, you can 
also enter ? or help at the FTP 
prompt, if you did not enter a host 
name. If you are at the FfP prompt 
and wish to connect to a host, enter: 
open host.name. 

It is bey~nd the scope of this col­
umn to provide detailed instructions 
on the use of each program, but you 
should be at least familiar with the fol­
lowing FfP commands before logging 
onto an FfP host (if you are using 
Unix from a shell account): cd, dir, Is, 
get, more, and q. 

Since many of the programs you 
will be downloading to your computer 
will be compressed, it will be neces­
sary for you to have handy such com­
mon file decompression programs as 
pkunzip, etc. 

Once connected and logged on to 
the FTP server, you will normally be at 
the top of the file system, or whatever 
directory starting point the system 
starts at. You use your interface to go 
down through the directories, search­
ing for promising sounding subdirec­
tory titles, or just go to the directory 
you were told to look in. 

Once at the appropriate place, 
you will be able to select one or more 
files for downloading directly to your 
PC or to your shell account at your 
Internet service provider. There is 
great variation in the features and 
functions available to you, depending 
on the FfP software you are using. 

For example, · Chameleon pro­
vides the following buttons: change, 
create, and remove directories; get 
info about files; append, copy, view, 
delete, and rename files. You simply 
select the desired host directory and 
file on one side of the window, and the 
local directory on the other side of the 
window, and click on copy. 

If you are using a Windows pro­
gram and a personal or business-type 
domain name account through your 
service provider, your files will be 
downloaded directly to your PC. If you 
are using a shell account on your 
provider's Unix machine, you will be 
downloading files in two steps. 

FfP will perform the download to 
your shell account on the service 
provider's machine. You will then 
need to know how to perform a file 
transfer from the provider Unix box to 
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your PC, using your comm 
program and a file transfer 
program like zmodem or 
kermit. Kermit is slow and 
old, so try to use a more 
modern program like zmo­
dem. Your provider will 
have to tell you what file 
transfer they 

support. 
Here are some of 

my favorite FTP sites: 
ftp.cica.indiana.edu for an 
amazing number of 
Windows programs; cs­
ftp .bu.edu for all docu­
ments and software related 
to Internet Relay Chat 
(IRC); is.internic.net 
for all documentation about 
the Internet itself; 
ftp.microsoft.com for a 
variety of Microsoft 
drivers, information, etc.; 
sunsite.unc.edu for Unix, 
and especially Linux 
documentation, source 
code, etc.; . and 
wuarchive.wustl.edu for a 
wide variety of PC pro­
grams of all types. 

• CABLE DEVICES • 

So, there 
you go. 
Telnet and 
FfP are two 
of the foun­
dation proto-

cols of the Internet. Together they give 
you access to an incredible amount of 
information to browse or to download 
to your own PC. Yet, these are only the 
beginning. There are gopher servers 
and archie searches of entire collec­
tions of the contents of many hosts, 
the World Wide Web and their multi­
media servers, 8,000 news groups, 

Internet Relay 
Chat, and 
much more! 

If you have 
not begun to 
explore the 
Internet, don't 
delay. The 
Internet is so 

vitally important and growing so fast 
that many large companies are trying 
to figure out how to capture it and 
turn it into their own kind of service. 

Today, you can still get on the 
Internet for a flat monthly fee, and 
connect to any site in the world, and 
transfer any amount of information, at 
any speed up to 28.8 kbps -all for no 
extra charges on distance, volume, 
etc. No other service offers so much 
for so little, so get on now and use and 
protect this valuable and unique 
resource. NV 

Sources to Get You Started 

The Internet Complete Reference 
Harley Hahn and Rick Stout 

Osborne/McGraw Hill, ISDN 0-07-
881980-6, 800 pages, $30.00. 

The Internet Yellow Pages 
Harley Hahn and Rick Stout 

Osborne/McGraw Hill ISDN 0-07-
882023-5, 445 pages, $28.00. 

Finding it on the Internet 
Paul Gilster, John Wiley & Sons 

ISDN 0-471-03857-1, $20.00. 

1DD% DIGITAL TRI·MDDE PANS 
• No Tuning 
• Works Everywhere 
• Replaces TNT, TVT, 

STEALTH, etc. 

DEALERS CALL: 
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1#170 MISC. ELECTRONICS WANTED cont. I 
EXCESS INVENTORY WANTED: Transis­
tors, semiconductors, capacitors, PC 
boards, & diodes. We buy it all!! Contact: 
SEMITECH, INC., 334 Cooper Road Bldg. 
A, Berlin, NJ 08009. Phone 609-768-0030, 
FAX 609-768-5690. 

I WOULD like more Info on how to 
decode Motorola's 2-way radio trunked 
digital data streams, schematics, chips, 
plans, etc. Duane Arentz, PO Box 3057, 
La Crosse, WI 54602. 

WANTED: BURROUGH'S self scan dis­
plays. Please call. Rondo Electronics, 
609-397-8899. 

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. Call 1-800-4-MEMORY now! 
Voice/FAX. 

WANTED: TUBE Hi-Fi & Commercial 
equipment & speakers & horns, tubes. 
Altec, RCA, Fisher, Scott, Tannoy Dyna 
Co., Marantz, Heath, Eico, Craftsman, 
Brook, Mcintosh, Jensen, Western Elec­
tric, JBL, EV, etc. Sonny Goldson, 1413 
Magnolia Ln., Midwest City, OK 73110. 
405-737-3312. 

LCD COLOR PANELS/PROJECTORS 
WANTED working or not. Fax description 
and price to 610-935-7666 or call610-983-
0100 ask for Neil. 

WE BUY transistors, diodes, semicon­
ductors, integrated circuits. Electronic 
Material Industries, 818-842-5953, FAX 
818-845-3613. Immediate offers: 

BUYING TOCOM, SCIENTIFIC ATLANTA 
8536s, 8550s, 8580s, 8590s, and 8600s. 
JERROLD DPV and DPBB. PIONEERS, 
all, and Zeniths, all. Any quantity. Top$$$ 
paid. Contact National Cable Brokers, 
Plymouth, IN. Phone 219-935-4128. 

CASH FOR your excess components. 
Send lists to D.S.P., 1935 So. 3rd West #1, 
Missoula, MT 59801 . 

WANTED: TUBES. I pay cash or trade 
for all types of transmitting or special 
purpose tubes. Mike Forman, 1472 
MacArthur Blvd., Oakland, CA 94602. 
51 0-530-8840. 

RADAR SETS wanted. Civilian, military, 
WWII to 1965 parts, manuals, working or 
not. SHF, Box 10215, Pittsburgh, PA 
15232-0215. 

WANTED: BUY & SELL all types of 
electron tubes. Harold Bramstedt, C&N 
Electronics, 6104 Egg Lake Rd., Hugo, 
MN 55038. 1-800-421-9397 or 612-429-
9397. FAX: 612-429-0292. 

SS WHITE AIRABRASIVE wanted, Model 
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice). 

WANT USED or surplus DC motor con­
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. So., 
Seattle, WA 98118. Voice/Fax 206-723-
8487. 

NON-DESTRUCTIVE Testing Equipment. 
We buy Ultrasonic, Magnetic Particle 
(Magnaflux), Eddy Current, X-Ray. 805-
527-9219, FAX 805-520-8277. 

UNITEK WELDERS wanted for cash. Par­
allel heads and power supplies. Call 
608-643-5434, FAX:-608-643-4439. 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, "receiv­
ers," speakers, x-overs, tubes, etc. 1-800-
251-5454. 

WANTED: APPLE 1, Mark 8 and early 
microcomputers. Also journals for mu­
seum. PO Box 341 , Floyd , VA 24091 . 
703-231-6478, 703-763-2321 . 

ELECTRONIC MATERIAL Industries. Call 
us for all your IC/transistor/diode/resis­
tor/capacitor requirements. We stock mil­
itary/industrial types. Call Richard 
at E.M.I., 10153% Riverside Drive, Toluca 
Lake, CA 91602. 818-842-5953, FAX: 818-
845-3613. E.M.I. also buys electronic 
component parts. 

ELECTRON TUBES wanted. Cash for all 
types. Daily Electronics, Suite B-6, 10914 
NE 39th St., Vancouver, WA 98682. 206-
896-8856, 800-346-6667. 

WANTED: SHOCK mounted rack for the 
BC348 receiver. Call Reggie, KE2H E, be­
tween 9am and 9pm. 718-454-5361. 

WANTED: ELECTRONIC components. 
Let us clear out your valuable warehouse 
space. TOP DOLLAR PAID. Call now, 
714-632-5590 or fax anytime 714-632-3591. 
JTL ELECTRONICS INCORPORATED. 

WANTED: ELECTRON TUBES, ICS, 
SEMICONDUCTORS. ASTRAL, PO BOX 
707NV, LINDEN, NJ 07036. CALL 800-
666-8467. 

CASH WAITING for your consumer ICs 
and transistors. We want your semicon­
ductors, fuses, electrolytic capacitors, 
f lybacks and other electronic parts. Call 
LJ Enterprises, 302-378-3334, FAX 302-
378-3558, 1-800-627-8755. 

ROBOTS WANTED: Dead or Alive, Whole 
or Parts, Heathkit, Androbot, RB5X, Ar­
tec, Omnibots, Rhino, Etc. Will pay cash. 
Please call 810-777-5900 or write to, Ro­
bert Doerr, 22407 Bayview Drive, St. Clair 
Shores, Ml 48081 . 

WANTED: LAFAYETTE Dynacom 5, 3 
Channel CB Walkie Talkie. In good order. 
Will pay reasonable price. Also a clean 
Gonset G66 B, AC power supply, Maybe 
there's one in your attic. Marty, New 
York, 718-471-6140 after 6pm EST. 

MAY I borrow computer test ROMS to 
copy? Tektronix manual for 564 o'scope 
with 3A6 masterkey 486 program and 
manual. Richard Owings, 1528 Parker 
Ranch Way, Modesto, Ca 95355. 

WANTED STEREO/mono tube equipment 
Fisher 50A, 55A, 125A; 1000, 300 amps. 
Scott LK 150, 4120, 280, 208, 4310, 310E, 
amps and tuners. Radio Craftsman 500, 
550 amps, Regency HF-350A, Eico HF 50, 
60,89 amps, Grommes 215BA amp, Altec 
350, 333 amps, Marantz 1 and 7c pre 
amps, Lafayette 550 amp, Brociner amps, 
Electrovoice amps, Acrosound transfor­
mer and amps, Also tubes: Genelex, GEC 
KT-66, 77, 88 outputs, and 7591, 7027, 
EL34, 300B tubes. Tim 513-471-1916 
(Ohio). 

WANTED: MM5318 National Semicon­
ductor Digital clock IC needed for repair. 
Call Alex, 813-647-2224, Fax 813-647-3411. 

WANTED WEATHER equipment. Wind 
speed, wind direction, heads, indicators, 
amplifiers, manual, catalogs, etc. Barber, 
POB 206, Elizabeth, CO 80107. 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Especially: 
Tek SG 505/2, Tek S-6, Tek 2465A/B. Also, 
test equipment service manuals needed. 
Pepper Systems: 214-353-0257; 214-902-
9511 Fax. 

WANTED: TUBES all kinds and quanti­
ties, tube sockets, old paper and oil caps, 
Sprague Black Beauties, Vit-O, Westcap, 
etc. Mail or FAX inventories or inquiries 
to: Kurluff Ent., 4331 Maxson Road, 
El Monte, CA 91732. 818-444-7079, FAX 
818-444-6863. 

DO YOU have aluminum anodizing know­
ledge, experience, or equipment? Will 
trade your small set-up or info for my 
cash or toolmakers services. Call Philip, 
408-244-0728. 

Control The World! Get Rid Of Your Boss! Even Program Microcontrollers! 
You can learn how to do any-or all-of these things with three great new titles from HighT ext! 

CONTROLLING THE WORLD WITH YOUR PC 
by Paul Bergsman 

This exciting new book shows you how to control stepper and servo motors, monitor 
fluid levels, switch appliances on and off, and control burglar systems with your IBM 
compatible PC! There's no need to modify your PC-all circuits connect directly to 
the parallel printer port. Complete source code listings in BASIC, C, and Pascal are 
included to control each circuit. The accompanying 3.5-inch HD floppy includes all 
source files plus compiled .EXE files! Each circuit is fully described with theory, sche­
matics, parts values-hey, isn't it time your PC did something useful??? Only $29.95, 
including the software disk. 

PROGRAMMING MICROCONTROLLERS INC 
by Ted Van Sickle 

Microcontrollers are showing up everywhere! But to use them you have to program 
them, and programming microcontrollers is a lot different than programming a PC. 
Van Sickle takes you inside today's hottest microcontrollers and shows you how to 
use C to program them for such tasks as motor control and digital signal processing. 
Includes plenty of source code in its 400+ pages. $29.95 and worth every cent! 

ON YOUR OWN 
by Carol Lewis and Harry Helms 

If you have a specialized skill-l ike in electronics or computing- you can be your 
own boss and make more money by working independently as a contract profes­
sional! This real-world guide tells you how to "package" yourself and your skills, locate 
clients, make proposals, win repeat assignments--even how to attract more clients 
by charging them morel Isn't it time you start taking command of your career and 
life? $14.95 and probably the best investment you 'll make this year! 

HighText titles are available at larger bookstores, technical bookstores, and 
leading electronic parts and equipment dealers. Or you can order direct by 
including $3 shipping per book ($4 Canada, $8 elsewhere). California residents 
please add sales tax. U.S. funds only please. Or charge it! 

AND DON'T FORGET THESE OTHER GREAT BOOKS ... 

THE FORREST MIMS ENGINEER'S NOTEBOOK by Forrest Mims (who else?) is the late.st 
edition of the classic guide to IC devices and applications. Includes pin-outs, logic tables, specs, 
and plenty of applications circuits. Over 750,000 copies sold since 1979! $14.95 

MODELING ENGINEERING SYSTEMS by Jack Lewis shows how any engineering problem­
electrical, mechanical, or thermal-can be modeled on a PC using a common analysis method. 
"An easy to read book that makes a difficult subject damn near easy," says well-known author 
Joe Carr. $19.95 ' 

VIDEO DEMYSTIFIED by Keith Jack. If you're a digital designer interested in video on comput­
ers, then you need this book! As EON Magazine said, "This 435 page book more than lives up 
to the promise of its title." $29.95 

Call1-800-247-6553 

lii~hTaxt 
p u b I i c at i o n s i n c. 

P.O. Box 1489, Solana Beach, CA 92075 
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VNL~ K. 
FULL 800 HZ 

• 1 OOs of satisfied 
customers 

• Warranty & Service 
Plan Protection 

• Same-day Service­
FREE insured UPS 

return 

PRO 8C 

34,37 200 

39 205 

43 700A 

46 760 

2004,5,6 855 

2022 890 

2026 950 

2030 2500 

FOR 0 ETA I LS CALL: 
508-768-74 6 

SHIP TO: 
ecurity Group 

106 Western Avenue, 
Essex, MA 01929 

C~I3L~ ·TV 
~()TCti -=ILT~l2' 
e FOR ELIMINATING RF INTERFERENCE 

e FOR BLOCKING UNWANTED CHANNELS 

o AVAILABLE FOR VHF CHANNELS 
liJ THRU 36 AND 95 THRU 99 

o PRICING AS LOW AS $12 EACH 

Call or write for a 
FREE brochure todayl 

P.O. BOX 94917 
LAS VEGAS, NV 89193 

1-800-535-STAR 
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SrkRTECHS ELECTRONICS 
THE BEST TEST DEVICES FROM THE BRIGHEST STAR IN THE INDUSTRY 

ORDERS 718 849 2882 ~ 718 849 3070 
FULL STOCK OF ALL COMPATABLE SYSTEMS 

SCIENTIFIC ATLANTA COMPATABLE ZENITH COMPATABLE 
MODEL I s 

NEW TEST DEVICE FOR 40.95 30.95 
1580 ((B WDU! MODULI!) 
BS70/8MI0 AND 8600 40 PINS 50.95 -46.95 
8500 I 8550 SPECIAL 29.95 22.95 

TOCOM COMPATABLES 

MODEL I 
NI!W STAR TAC I P 3 20.95 

COMPATABLB Wlill All 
ST XXXX MODELS 
STAR TAC I Fl LOW PRICE 17.95 

PIONEER COMPATABLES 

s 
11.95 

U.95 

STAR V.IPS ONLY 
5503 VIP 

I 5 STAR51XXI61XX 50.95 45.95 
46.95 19.95 15.95 63XX167XX 51.95 

5507 VIP 29.95 16.95 NEW STAR PIO NON RESET 
Sl XX.I61 XX 60.95 56.95 

FSK RF DEVICES I CoMPUftLY WlltiD WITH PULL IIIS"''RUCTTINS 
POINl!ER. COMPATABLB I So.9S 
JBRROlD COMPATABLB 150.95 

TOOlS 
STAR TRAPS 

I 
20.95 

s 
CALL 

JERROLD COMPATABLE 1 10 TORX 7 7.95 CALL 

STAimlCH DP/DPV/DPBB S 25.95 15.95 AIQOWftLY NO TORX IS 9.95 CALL 

STARTECH DPIDPV/DPVBB 7 30.95 20.95 NY~ TORX 20 11.95 CALL 
NEW II STAR:I'BCH R2/V5 60.95 56.95 JBRR COMPT. *3 BIT 20.95 SPECIAL 
NEW II FOR STARTECHRI/MI AND 
P MODE (SOUND WIRl!D II) 35.95 30.95 
D' • .,.._._,"'._ • .,....m~ 

ALL DEALERS AND VOLUIIE 
ACCOUNTS ARE WELCOME I 

ANY lV/ CABLE OI'ERAJORAND WI! WDL NOT ASSIST ANY ........ I TO OUR. NEXT 100 CUSTOMBRS CHOICB OP I 

COMPANY OR IIIDIVIDUAL IN OOINO 11111 SAMB. A B I SWITCH OR 2/3 WAY SPLli'I1IR IL 

Write In 167 on Reader Service Card. 

WANTED: TUBES, radios, transmitters, 
gyros, bearings, connectors, relays, 
lamps, synchros. Mail or fax your offer­
ings to Hy Ness Company, 709 B Delair 
Road, Cranbury, NJ 08512. Phone: 609-
395-1116, FAX: 609-395-1117. 

WANTED: BALANCING machines & vi­
bration analyzing equipment manufac­
tured by the following: Spectral Dyna­
mics, Hofmann, Bentley Nevada, 
Schenck, lAD Mechanalysis, Gisholt. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538-8273. 

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 Com­
puter Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
COMPUTER KEYWAYS, 513-847-2300 or 
FAX: 513-847-2350. 

WANTED DEAD OR ALIVE Hitachi color 
monitors model C14C-2420A or Tracor 
Northern TN2000, 713-879-8600. 

EDUCATION 
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LASER PRINTER REPAIR TRAINING. 
From the laser printer training special­
ists. Our detailed hands-on seminars 
show you how to repair the most popular 
laser printers out today, HPs and Apple 
Laserwriters, etc. We also provide a 400 
page up to the minute manual and free 
tech. support for 1 year! Don Thompson's 
Laser Service Seminars, 1-800-457-5776, 
714-855-3838. 

START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MA­
CHINE II tells how. We now have auto­
graphed copies of the Guru's under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
602-428-4073. VISA/MG. 

FCC COMMERCIAL License RadioTele­
phone RadioTelegraph. Fastest easy 
homestudy manuals. Audio, Video, PC 
disks, Q&A pool. " Career Guide." Guar­
anteed to pass. Free details, WPT Publi­
cations, 800-800-7588. 

LEARN PC assembly language. Disk $5, 
Book $18, Zipfast, Box 12238, Lexington, 
KY 40581-2238. 

NEW VIDEO. A Technician's Guide to: 
Printer Maintenance Cleaning and Troub­
leshooting Tips for Canon based ma­
chines: Covers SX, LX, EX and NX en­
gines. Videos sold separately at $39.each 
or in a set with all 4 tapes at $145. To 
order call Diversified TechniGraphics, 
Inc., 1-800-457-5776 or 714-855-3838, FAX: 
714-855-3959. 

COLLEGE LECTURES on VCR tapes. 
Topics include electronics, computers 
and communications. Send for course 
list. OCS, PO Box 292, Fort Mill, SC 
29715-1832. 

ELECTRONIC ENGINEERING. 8 volumes 
complete. $109.95. No prior knowledge 
required. Free brochure. Banner Techni· 
cal Books, D-2 1203 Grant Ave., Rockford, 
IL61103. 

ESP, BIOELECTRICITY, microwave hear­
ing introduction comprehensive booklist 
$1. Research Associates, PO Box 3583, 
Boynton Beach, FL 33424-3583. 

MAKE GREAT MONEY in MICROWAVE 
OVEN and VCR REPAIR! New video set: 
"YOU CAN FIX YOUR MICROWAVE 
OVEN! Plus VCR KNOW-HOW." For the 
beginner, student or professional. Guar­
anteed logical, practical, realistic, specif­
ic. FREE brochure. Call MICROTECH, 
1-800-700-UFIX. 

LEARN HOW TO MAKE MORE MONEY 
IN ONE DAY THAN MOST PEOPLE 
MAKE IN A WEEK. It's legitimate, re­
spectable, and rewarding. YOU CAN DO 
IT. with this manual. Send $12.95 to 
Money, PO Box 263, East Greenville, PA 
18041. 

AMERICAN INSTITUTE FOR COMPUTER 
SCIENCES helps you increase your earn­
ing and career potential by earning a 
college degree through home study. Ac­
cedited B.S. and M.S. degrees in Comput­
er Science, plus AOA, C + +, Windows, 
and CareerPath training in computer pro­
gramming. Employer reimbursement, 
military and work tuition reductions may 
apply. 1-800-767-AICS or 205-323-6191 for 
a free catalog. 

BUSINESS OPPORTUNITIES 
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MAKE MONEY WITH YOUR PC. Free 
"Home Business Package" tells how. 
Get yours today! Data Mate PC, Box 
2811-P, Lake Ronkonkoma, NY 11779. 



START YOUR OWN TECHNICAL VEN· 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MA· 
CHINE II tells how. We now have auto· 
graphed copies of the Guru's under­
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ 85552. 
602-428-4073. VISA/MG. 

$100 GOLD! There is a circuit chip made 
by IBM that contains more than $100 
each in scrap gold, and another worth 
$20. Almost nobody knows this. They are 
just starting to show up in resale outlets 
and junk yards. You can score big with 
this knowledge. Complete info with 
photo $35 to: Jim Sciuto, Box 128, Me­
thuen, MA 01844. 

PC OWNERS! New disk-based book pro­
files over 100 computer related business­
es. $29.95 postpaid. SASE for details. 
Enclose disk size. MATCO, POB 509A1, 
Roseville, Ml 48066-0509A1 . 

MAKE $250 DAILY CHROME PLATING 
AUTO PARTS AND MOTORCYCLE 
PARTS STARTING WITH NOTHING. 
Send 2 stamps for free information to: 
Communications Engineering, 76 Boule­
vard L, Hudson Falls, NY 12839. 

HOME AUTOMATION. Become a dealer 
in this fast-growing field. Free informa­
tion. Send name, address, and phone 
number to ECS, Box 407, Fairbury, NE 
68352 or call 1-800-838-4051. 

ONCE IN a lifetime opportunity. Amazing 
cash generating tool using your comput­
er homebased business available imme­
diately. Investment 5:100. Tried and prov­
en methods. For free information send 
SASE to: GLEZ International Sales Inc., 
19320SW 118th Court, Miami, FL33177. 

NATIVE UKRAINIAN wants to be your 
Tech Rep in Ukraine or Eastern Europe. 
Fluent in four languages, BSE degree, 
highly skilled in IBM/DOS hardware, soft­
ware, networking, LF to UHF communi­
cations, antenna and transceiver design. 
Training or temporary work in USA to 
learn your products ok. KC1VF/US5WE, 
703-231-6478, PO Box 2490, Christains­
burg, VA 24068. 

$100,000 PLUS with your electronic 
knowledge. Work smart not hard. Stop 
making money for someone else. We'll 
show you how to make an unbelievable 
income that requires little time or money. 
Send $1 or four stamps to: Millers, 4165 
North Road, Naples, FL 33942. 

50 REASONS NOT TO PATENT. Make 
money instead. $10. VISA/MG. ELECTRO· 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

WHOLESALE FLEAMARKET merchan­
dise directory. 60 pages, hundreds of 
distributors listed that you may contact 
who supply fleamarket/swapmeet deal­
ers. All kinds of items, incredible prices! 
Electronics too! Useful for business or 
personal use. $10. JACOMM-BV, Box 142, 
Wharton, NJ 07885-0142. 

MILITARY COMPONENTS wanted. Capa­
citors, resistors, diodes, transistors, se­
miconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845-
3613. 

3 PROFITABLE and growing businesses 
for sale from $32,000. Computer training 
center and others. Beautiful, green, quiet 
SW Oregon. The future is here in Oregon. 
Salmon fishing, elk hunting, lots more. 
Call agent Paul Erickson, 1-800-848-9202. 

TAIWAN ADDRESSES. Deal directly and 
save. 486-66-DX with CPU motherboards 
$130, Memory 1x3:60 $4, 3.5 or 5% DRs 
$13, over 290 addresses $20. No mini­
mum and much more. G.R. Stringer, PO 
Box 30563, Houston, TX 77249-0563. 

PROTOTYPING, REVERSE ENGINEER· 
lNG, PRINTED CIRCUIT DESIGN. We will 
provide engineering services, manufac­
turing and assembly services, and fin­
ished products for businesses and indi­
viduals. We specialize in RF but will also 
do digital and linear work. Surface mount 
or through hole boards. Mechanical prod­
ucts are welcome, too. Contact: MAR­
TRONICS, 4820 Deer Creek Way, Paso 
Robles, CA 93446. Tel. 805-239-1932. 

DID YOU know Chaffin Electronics of­
fers: Programming service, circuit board 
manufacturing, thousands of obsolete 
and hard to find ICs, same day shipping, 
computerized parts search? Call for more 
information. Phone: 614-57 4-4456 or 6906, 
FAX: 614-574-2124. 

DON'T PASS UP THIS OPPORTUNITY! 
Be a part of the new super information 
Hwy. Telecommunication Co. looking for 
consultant nationwide. Unlimited earning 
potential, excellant bonus plan. Build a 
serious long term residual income. Must 
be self motivated. Full or part-time. 
Please call or write today for more infor­
.mation! $ 1-800-862-6484 $. John, Rt #1, 
Box 379, Lexington, AL 35648. 

WANTED: DEALERS to sell amateur ra­
dio antennas and accessories. Ideal for 
electronics/radio stores or hamfesters. 
Small starts possible in domestic or 
foreign markets. Many products not yet 
available in stores. Seen at the National, 
Baltimore, and San Diego ARRL conven­
tions. Contact: AZ Airwaves, PO Box 
64204, Tuscon, AZ 85728-4204. Tel/fax: 
602-888-7525. 

WOULD SOFTWARE training be a useful 
adjunct to your business? Complete ma­
terials available under license. One stu­
dent payback/course. Windows, Word­
Perfect, Office. Craigo Technical Servic­
es, Inc., 6s235 Steeple Run Dr. Ste. 12G, 
Naperville, IL 60540. 708-961-0290. 

LEARN RE-FREQ pagers, read crystal, 
where to buy all the equipment needed to 
re-crystal pagers. Detailed information 
for $49.95. Send payment to Rodwells 
Electronic Repair, 5430 Arlington Ave. 
#117, Riverside, CA 92504. 909-369-4062. 
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FRIDAY 6·10 PM, SATURDAY 9·5, SUNDAY 9-6 PM 

AMATEUR RADIO 
WEEKEND NO-CODE CLASS 

Obtain the new no-code Technician class license in just one weekend! 

CHOOSE 
ONE 
DATE 

• MARCH 17, 18, 19 
• APRIL 21, 22, 23 
• MAY 19, 20, 21 

ORANGE COUNTY, IRVINE; ICOM AMERICA 
ORANGE COUNTY, IRVINE; ICOM AMERICA 
ORANGE COUNTY, IRVINE; ICOM AMERICA 

Presented in Person By: 

GORDON WEST WB6NOA 
• Pass the new no-code Technician exam right in class Sunday afternoon 
• FCC written Elements 2 & 3A administered by accredited Volunteer Examiners 
• No Morse Code test required for new "Communicator"Technician license 
• Live equipment demonstrations, plus learn how to join repeater systems 
• Kids welcome- special tests for kids 7 to 14 
• Special testing procedures for the disabled, defined in 29 U.S.C. 706 (15) (a) 
• Saturday night workshop, "How to choose and install your new radio sets" 
The Federal Communications Commission, for the first time in amateur radio history, allows applicants 
to obtain an amateur radio license in the United States without passing a Morse Code test. No-code 
Technician class operators gain all privileges from 30 MHz up! This includes wor1dwide SSB on 6m, 
repeater privileges on popular 2 meters, the 222 MHz band, the 440 MHz band, the 900 MHz band, the 
1200 MHz band, plu~ much more. 

SATURDAY EVENING WORKSHOP. Learn how to build your own 2-meter antenna system, and learn 
how to Install radios in a boat or car. MARINERS- learn all about grounding, and how to obtain XE2 
Mexican privileges when cruising south. (Workshop is optional-6:00p.m. to 9:00p.m.) 

The new no-code Technician class license exams are based on the Novice Element 2, and Technician 
Element 3A written materials, covered in the exclusive Gordon West Novice and Technician class 
textbook. Examinations are multiple choice - exactly from the book. Pre-study now for an easy pass 
of both elements in class Sunday PM. General code class, General review theory, conducted same 
weekend at same facility. Tell your ham friends! 

• The Gordon West textbook and study manual supplied free. 
• Lunch and beverages Included, both days. ..... _ .. ,_ 
• No-code course fee, $195 (includes Saturday night seminar) 

*Pre-registration Is required. Use the form below. Pre-registered students receive 3-rlng binder 
with Gordon West study notes, the West-written textbook, colorful frequency charts and maps, 
plus $50 In equipment discount coupons. This $75 study pacluJge included free as psrtofyour$195 
course fee. Pre-study assignments check your progress before c/sss. 

"'""''';T•U" RADIO o-...._,.,.Oft 

. :a~ ~· :~.::.: -. ::::::..~":'=.:,':::-;-_": . ..... ·----···-...- ... •• u ._,.. _ •• _ . ,._ .• _ . __ _ 

-------~----·-----·--_______ .. __ _ 
~~~-=:~ 

*RADIO SCHOOL REGISTRATION- NO CODE CLASS 
Name ------------------ Phone(OAY) (EVE) 

Address ________________ City--------- Zip -------
p . . . . IJ SEPT. 

lease 1111 out one registration lorm per person. Make your check payable to 0 ocr. IJ NOV. 
RADIO SCHOOL, INC. 2414 College Drive, Costa Mesa, CA 92626 (714) 549-5000 DAYS • (714) 434-0666 24 HRS. 
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Monthly Specials 
r----------------------------------------, • e~ stet~~ ae ~ L(U(). "'~ . 

HP NetServer Assistant 
Version 1.0 Only $20 
NEW, Still in the box. For Novell 
NetWare 3.11 Servers and 
Windows 3.1. Includes HP 
OpenView 7.0. 

Hard Drive Bible 
Only $30 
NEW, Still in the box. This is 
the definitive reference source 
for hard drives. It includes 
CD-ROM and video tape. It 
will look great on your 
bookshelf. 

MacQuil by Nest Software $10 
A nice little word processor with page 
layout features for Mac Plus, SE, 
Classic, LC, Mac II, Notebook or Quadra 
systems with 6.0.2 or later operating 
system. 

Tops Repeater ONLY $20 
New, Still in the box. Enables 
Apple Talk™ networks to be 
lengthened and more nodes to be 
added. Permits variations of standard 
bus topology. 

Qume/DTC MP8 
Intelligent Multiport 
Card-$40 
Use your 386 or 486 computer 
as a file server for up to 8 
high-speed terminals (RS-232 

'---""""'-------'-'"'"' or RS-422 cards available}. 
With manuals, cable and 

PC-MOS and SCO XENIX software. Use multiple cards for 
increased capacity. SCO Unix driver available on request. 

laser Labels 
210 4" x 3-1 /3" Shipping Labels - $3 ea. or 12 pkgs $25 
510 2-3/4" x 1" Clear Matte Labels - $3 ea. or 12 pkgs $25 

Keyboard Cable KB-10 50 sheets of 8-1/2" x 11" Transparency Film - $5 ea. 
or 12 pkgs $40 

Only $2 each Tractor Feed Labels 
New, in the box from The Info 3-1 /2" x 5/8" continuous feed file folder labels, 4-color 
Cable. Ideal for IBM PC XT/AT assortment for color coding (red/yellow/green/blue) 612 per 
or compatiblekeyboards. package $3 each or case of 12 pkgs $25. 

Sperry 8-Bit CGA Card DTC CONTROLLER CARDS 
Only $10 each NEW- In Box- 30-day Warranty! 
or $7.50 for 20 or more Description Interface Description Price 
• New, in the box F4764 short-port 3190 SCSI 32-bit EISA HD Only 1 MB Cache $45 
color interface card 510DB MFM MFM to SCSI Interface $15 
MacVision Only $10 5180 MFM 16-bit Hard Drive Only $10 

5187 RLL 16-bit2:1HardDriveOnly $10 
European PAL version 3.0 5280 MFM 16-bit 2:1 Hard Drive/Floppy $15 
• Capture images from video 5287 RLL 16-bit 2:1 Hard Drive/Floppy $15 
camera, VCR's and other video 7180 MFM 16-bit 1 :1 Hard Drive Only $15 
sources easily •Integrate images 7187 RLL 16-bit 1:1 Hard Drive Only $10 
into databases and personal files 7287 RLL 16-bit 1:1 Hard Drive/Floppy $15 
• Desktop publishing DT3767 IDE 16-bit Hard Drive Only (Not DTC) $5 

________ ili.Ollo!..NlS£ 52!2_m~ ____ ~C.!_ __ ~~ _ B_!i~~ ~"!, D!YJ.N~ ~C.L - _ $~ .J 

~ St«U ... 
tpUe ~ 't "Ut.te ~-

Digitek DT-3800 Full Range . 
DMM -ONLY $25 
• 5DCV ranges ± 0.5 % 
• 5 ACV ranges ±0.8% 
• 7 DCA ranges ±0.5% 
• 7 ACA ranges ±1% 
• 6 Ohms ranges ±0.8% 
• Diode & Transistor Tester 
• Continuity Buzzer 
• Leads, manual and battery 

Studsensor 
$5 ea or 12 for $50 
This is a non-magnetic stud sensor 
that locates the exact center of studs 
and joists. It eliminates the 
guesswork. Works with a 9-volt 
battery (not included). 
Belt-Loop Pouches 
$0.75 each or 10 for $5 

Block and Tackle $15 
This.is a new item with maximum 
capacity of 750 lbs. These are 
priced to move quickly. 

Powder Free latex Gloves 
$20 per case 
Sold only in case lots, these 
are great in the lab or in the 
home shop. They are available 
in small (size 7) and medium 
(size 7-1/2) 200 per case. 

Gates Battery Pack 
ONLY $5 each or 10 for $40 
Great buy on a battery pack. 
8 volts, 2,5 AH 

Epoxy Patch Kits $3 each 
Case of 10 for $20 
Dexter Hysol #608 clear. 
1.40 ounce resin, 
1.40 ounce hardener. 

Dual; Light Fixture 
Only $10 each 
This is a great buy on a brushed 
aluminum fixture. You can use 
either an R-30 flood light bulb or 
standard 75 watt bulbs. 

Dynamotor Only $20 each 
DC Input: 26.8V, 3 Amps 
DC Output: 188V, 14 Amps 

310V, 0.03 Amps 
AC Output: 27V,O PH 

'--------' 400 CPS 
10VA, 0.6 PF 

We Accept Discover Card, VISA, Mastercard, We buy and sell RA ENTERPRISES 
Check, Money Order and COD Orders. 
This Advertisement is our catalog. All items subject to prior sale. Minimum s u rp Ius & excess 2260 De La Cruz Blvd. 
order $10.00 plus shipping and handling charges. All orders shipped FOB 
Santa Clara, CA via UPS ground unless otherwise requested. There is a Santa Clara, CA 95050 
$5.00 UPS charge added to COD orders. All ~terns are sold as-is, and no I. nventort·es Tel: 408-986-8286 
warranty ts expressed or tmphed unless otherwtse noted. Fax: 408-986-1009 
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ALABAMA Opamp Technical Books GEORGIA Radio World Portland Radio Supply 

AJabcma Radio 1033 N. Sycamore Avenue Omar Electronics 1656 Nevada Highway 234 SE Grand Avenue 

8907 Alabama Highway 9 Los Angeles 90038 21 30 Highway 81 SW Boulder City 89005 Portland 97214 

Anniston 36201 Orvac Electronics Loganville 30249 NEW HAMPSHIRE Powel's Technical Bookstore 

utt1e Professor Book Center 1645 E. Orangethorpe Avenue IDAHO Cahill Electronics 33NWPark 

2717 18th Street Fullerton 92631 160 Main Street Portland 97200 

Birmingham 35200 Panaxls Productions Electrocom Kingston Plaza PENNSYLVANIA 3460 Skycrest 846 6th Avenue South, Suite D 
ARIZOU Oroville 95965 Payette 83661 Kingston 03848 

Asher Technology Services 

Electronic Materials a Pioneer TV RJM Electronics, Inc. NEW .JERSEY 69 Gingerbread Lane 

Computers- Phoenix 8895 Laurel Canyon Boulevard 4204 Overland Road JR Tech Systems East Stroudsburg 18301 

3102 W . Thomas Rd. #902 Sun Valley91352 Boise 83705 1309 Route 71 Business a Computer 

Phoenix 85017 RaD Electronic Supply The Current Source Belmar 07719 Bookstores, Inc. 
5 159 Glenwood NEW MEXICO 213 N. Easton Road 

Electronic Materials a 100 E. Orangethorpe Avenue WiUow Grove 19090 Computers- Scotbdale Anaheim 92801 Bolse83714 Consumertronlcs 
10637 N. 71stWay Roger's System Specialist ILLINOIS 2011 Crescent Drive Lehman Scientific 
Scottsdale 85254 21021-504 Soledad Canyon Road NUTRON Computers Alamogordo 88310 2997-F Cape Horn Road 

Red Uon 17356 Lynntronlcs Santa Clarita 91351 a Electronics, Inc. Vonns Electronics Co. 
ShopNDrlve 3415 W. Glendale Ave. #4 Sacramento Amateur 821 E. Rosevelt 1306 East Madrid 

Phoenix 85051 RadoOutlet Lombard 60148 Las Cruces 88001 3050 Canby Street 

MJ Sales, Inc. 402D-C California Avenue Pick's Electronics NEW YORK 
Harrisburg 17103 

1842 West Grant Road Carmichael 95608 Lewis Park Mall All Phase VIdeo Security, Inc. 
SwplusAI 

Tucson 85745 Sov·On Electronics Carbondale 62901 70 Cain Drive 
RD 1 Box337 

TRI-TEK 13225 Harbor Boulevard INDIAIIA Brentwood 11717 
Hunlock Creek 18621 

9014 N. 23rd Ave. #11 Garden Grove 92643 Brice's Ubrary Audio-VIdeo Exchange The lnsldeoullet 
Phoenix 85021 Servo Track 7399 N. Shadeland Ave. #152 MS Associates 415 Arch Street 

Wholesale Satellite 535 Salmar Avenue Suite D Indianapolis 46250 615 S. Main Street Norristown 19401 

706 E. Fort Lowell Road Campbell 95008 New Horizons 
North Syracuse 13212 PUERTO RICO 

Tucson 85719 Survival Books a Equipment Com er of SR 26 & SR 55 GSU Marval Security Equipment 

CALIFORNIA 111 06 Magnolia Boulevard Pine Village 47975 182AvenueD Calle 6 #13, Ext. San Agustin 

A a A Englneeftng North Hollywood 91601 SHF Microwave Parts Rochester 14621 Rio Piedras 00926 

2521 W. La Palma #K Tex-Comp 7102 West 500 South Hinch Sales Co. SOUTH CAROLlO 
Anaheim 92801 11550 Zelzah Avenue La Porte 46350 219 California Drive 

555 Electronics Granada Hills 91344 Amherst 14221 
ABC Electronics KANSAS RAI Electronics, Inc. 5646 Farrow Road 
1210 S. Garey Avenue Unicorn Electronics 

Uoyd's Radio a Columbia 29203 
10010 Canoga Avenue. Unit B-8 17 Charles Street 

Pomona 91766 Electronic, Inc. Binghamton 13905 ASA 
Abletronles 

Chatsworth 91311 220 W. Harry Street 4551 Hwy. 17 Bypass South 
Wheeler's CB Tony's Equipment 

9155 Archibald Ave UnitE Wichita 67213 10065 Morley Road Myrtle Beach 29577 
Cucamonga 91730 40095 Forest Road Pioneer Technologies Dlscooot Software 

Big Bear Lake 92315 North Collins 14111 
All Electronics 1644 Elg in Drive VHF Communications Route 1 Box 195 Highway 6 
905S. VermontAvenue CANADA Salina 67401 453 Buffalo Street Crass29461 
Los Angeles 90006 Com-West Radio Systems ltd. Revcom Electronics Jamestown 14701 RaD Associates 
AH Electronics 8179 Main Street 1104S. Main NORTH CAROUNA 514'h West Avenue 
14928 Oxnard Street Vancouver. BC VSX 3L2 Scott City 6787 1 North Augusta 29841 
Van Nuys 91411 RP Electronic Components KENTUCKY North State Tech Services 

TENNESSEE 4608-M Industry Lane 
Alltronlcs 2113 W . 4th Avenue Securtty World Plus Durham 27713 GBC Electronics 
230D-D lanker Road Vancouver. BC V6K 1N7 212 Pike Street OHIO 125 Birch Street 
San Jose 95131 COLORADO Covington 41011 81ounMUe 37617 
Books Etc. FisteD's Micro Electronics MARYLAND Mike's Surplus Stuff 

TEXAS 20581 Crawford Dr. 7023 E. Colfax 1321h E. 3rd Street 
Sunnyvale 94087 Denver 80220 

Maryland Radio Center Dayton 45402 Tanner Electronics 
California Compu-Books 

8576 Laureldale Drive Bigelow Electronics 1301 W. Beltline #105 
3805 Ocean View Boulevard 

International Tesla Society La urel 20707 186 E. Jefferson Street Carrollton 75006 

Montrose 91020 
2220 E. Bijou Street MASSACHUSETTS Bluffton 45817 Tucker Surplus Store Colorado Springs 80909 

Collns Computer Innovations Western Test Systems 
Eastbridge Electronics Compustuff 1805 Reserve Street 

6274 Adobe Road 49 Cedar Street 2751 Medina Road Garland 75042 

Twenty-Nine Palms 92277 
530 Compton #C East Bridgewater 02333 Medina 44258 UTAH Broomfield 80020 Computer Keyways Convnunlcatlons Specialists CONNECTICUT 

Lux EtVerltas 
Omega Electronics 224 Main Street 611 S. Main Street 426 W. Taft Avenue 

Miamisburg 45342 1500 North 150 West 
Orange 92667 Archway News Rowley 01969 

Provo84604 
Computer Disk Service 

64 Bonk Street MICHIGAN Computers a Engineering 
New Milford 06776 519 Boiley Street VIRGINIA 

3537 Old Conejo Road #115 
Derrlc Electronics 

Hai-Tronlx, 111(:. Hamilton 45011 Electronic Equipment Bank Newbury Park 91320 12671 Dlx-Toledo Highway 
Computing Technology 

1660 Whitney Avenue Southgate 48195 Digital One 516 M~l Street 
Hamden 06517 7601 Mentor Avenue Vienna 22180 

251 Bolsam Street 
Sale on 

uttle Professors Book Center Mentor 44060 
Ridgecrest 93555 221 74 Michigan Avenue Rtley's Distributing 

Corporate Systems Center 
33 Brook Road Dearborn 48124 Footsteps 1045 Edom Road 
Enfield 06082 4925 Jackman Road Store #58 Harrisonburg 22801 1294 Hammerwood Avenue Purchase Radio Supply,lnc. Toledo 43613 

Sunnyvale 94089 FLORIDA 327 East Hoover Avenue Hollett Electronics, Inc. 
Satellte Headquarters 

DarceU AHa Electronics Supplies Ann Arbor 481 04 2700 Sunset Boulevard 
9310 Timberlake Road 

4910 Santa Anita 1502 S. State Road 7 MINNESOTA Steubenville 43952 
Lynchburg 24502 

El Monte 91732 Hollywood 33023 Satellite City Innovative Ideas WASHINGTON 
Electronic Material Industries ANI SpeclaiHes 2663 County Road I 962 Kenmore Boulevard A-8-C Communications, Inc. 
10153'h Riverside Drive #194 1581 Gretchen Avenue Moundsview 55112 Akron44314 17550 15thAvenueNE 
Toluca Lake 91602 Lehigh Acres 33971 MISSOURI Leo's Book Shop Seattle 98155 

Ford Electronics Clarks Out of Town News 
Accurate Instruments 

330 North Superior Street Amateur Radio Supply Co. 
8431 Commonwealth Avenue 303 S. Andrews Avenue 

3123 Weatherford Road 
Toledo 43604 5963 Corson AvenueS. # 140 

Buena Park 90621 Fort Lauderdale 33301 
Independence 64055 Mendelson Electronics Seattle 98108 

Henry Radio, Inc. Pavilion Bookstore 
Electronics Exchange 

340 E. 1st Street Supertronlx 
2050 S. Bundy Drive 857 Vanderbilt Beach Road 

8644 St. Charles Rock Road 
Dayton 45402 18650 68th Avenue South 

Los Angeles 90025 Naples 33963 
St. Louis 63114 North Olmsted Kent98032 

HI-A Doctor lntematlonal Radio I 
Independence Electronics 

Amateur Radio Depot WEST VIRGINIA 
1814 E. Ball Road Computers, Inc. 29462 Lorain Road 

Anaheim 92805 3804 South U.S. 1 119S. Main North Olmsted 44070 IBIM·Colorsat 

Fort Pierce 34982 Independence 64050 
Powerrnaxx, Inc. 

Route 1 Box 113 
HSC Electronic Supply Missouri Radio Center Morgantown 26505 
of Sacrcmento J.T. Communication 

630 NW Englewood 
1587 U.S. Route 68 North 

4837 Amber Lane 579 NE 44th Avenue Xenia45385 WISCONSIN 
Sacramento 95841 Ocala32671 Kansas City 64118 

The Electronics Exchange, Inc. Amateur Electronic Supply, Inc. 
Mike's Electronic Distributing Co. Stewart a Associates 547 McKinley 5710 W. Good Hope Road HSC Electronic Supply 244 Mid River Center #200 

of Santa Clara 1001 NW 52 Street St. Peters 63376 
Akron44311 Milwaukee 53223 

3500 Ryder Street Fort Lauderdale 33309 OREGON Cudahy News a 
Santa Clara 95051 Skycraft Parts a Surplus, Inc. NEBRASKA 

News a Smokes Hobby Center, Inc. 

HSC Electronic Supply 2245 W. Fairbanks Ladd Electronics Co. 2295 W. Main Street 4758 Packard Avenue 

of Santa Rosa Winter Park 32789 111 N. 41st Street Medford 97501 Cudahy 53110 

6819 Redwood Drive Sunnys At Sunset Omaha 68131 News a Smokes 18 E.H. Yost a Co. 
Cotati 94931 8260 Sunset Strip NEVADA 259-c Barnett Road 7344 Tetiva Road 

Murphy's Electronic a Industrial Sunrise 33322 Less Buster's Electronics Medford 97501 Sauk City 53583 
Surplus Warehouse nnker's Workshop Broad Acres Mall Norvac Electronics Rich's Surplus 
401 N. Johnson Avenue 3207 13th Street 2930 N. Las Vegas Blvd. #VSTG-22 7940 SW Nimbus Ave. Bldg. 8 Route 2 Highway H North 
El Cajon 92020 Saint Cloud 34769 NorthlasVegas89030 Beaverton 97005 Stanley 54768-9418 
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Saving the Novian Republic! 

As entrancing as it is to watch the ani­
mated kit-building portion of Operation 
AirStorm, there are those of us who can't 
suppress our Walter Mittyish urge to get 
into aerial combat! Although I personally 
was a Navy fighter pilot in the early 
1950s, flying F4U-5 Corsairs, I was with 
the Sixth Fleet guarding the 
Mediterranean during the Korean War 
years, and never saw combat. We had a 
lot of mock-combat training , but not the 
real thing. Here was my chance, with 
Operation AirStorm, to show my stuff! 

Well, let me advise all you "nuggets" 
(newcomers) out there, the flight simula­
tions offered in Operation AirStorm take 
more briefing and instruction than the 
User's Manual (good as it is) provides. 
After some introductory screens during 
which you enter your name, pick a plane, 
and a mission, you'll find yourself in the 
Ready Room, where you can make a 
number of selections. It's a very good 
idea to click on "Mission Briefing" and 
"Maps and Targets." The briefings are 
audio, video, or both, and you need them 
to understand what you'll be trying to do. 
The video briefings are particularly good, 
with General Borga (the bad guy) really 
hamming it up, and the mission leader 
laying it right on the line. 

I can tell you that trying to fly in the 
EXPERT mode is absolutely suicide. 
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You'll be shot down by an enemy 
missile in no time, and end up in a 
ball of flame - although you'll 
receive the Novian Purple Badge 
of Honor posthumously! 

I suggest that while you are in 
the Ready Room and getting 
your briefings, click on the com­
puter screen and select the fol­
lowing OPTIONS: Joystick, 
Sound ON, Detail HIGH, Skill 
Level EASY, Auto Resupply 
YES, Weather GOOD, Copilot 

ON - unless you want to be a 
dead hero. With the Easy Skill Level, 
you can't be shot down, and you can 
even fly "underground" (meaning 
you better pull the stick back to get 
airborne again!). The Auto 
Resupply won't let you run out of 
weapons or fuel. When you're 
ready to go out and save the 
Novian Republic, click on the 
helmet. 

Once you're in the air (you can 
hit the Enter key to bypass some 
aircraft launching scenes after 
you've seen them a few times), 
you must first calibrate (ALT-J) 
if using a joystick. Then try 
some turns, climbs, and glides. 
I found the default settings for 
control sensitivity (not even 
mentioned in the manual) 
were far too high for my com­
puter and joystick. The F5 

and F6 keys determine control sensi­
tivity. I was ready to give up on the flight 
simulations in Operation AirStorm until I 
discovered the use of F5 and F6 on a 
help screen (found by hitting escape 
while flying - not mentioned in the 
manual). 

Wow! What a difference! I dropped the 
sensitivity from the preset 100 to 41, and 
now all the aircraft fly very much like the 
real thing. This, of course, depends on 
your hardware, so try flying first, and if 
you seem to be overcontrolling, use F5 to 
decrease the joystick sensitivity, or F6 to 
bring it back up. If you choose to control 
the aircraft with the keyboard (yuck) or 
the mouse (double-yuck), the sensitivity 
setting does not seem as important. 

These are high performance aircraft. 
They are fully aerobatic, make sharp 
turns, and gain or lose altitude very 
quickly. Except for the Apache heli­
copter, that is. This is slow, won't bank 
more than 30 degrees, and flies a little 
differently than a fixed wing aircraft; 
pushing the stick forward lowers the nose 
and increases the airspeed, but does not 
change altitude! To change altitude, you 
use the numeric keypad (-) key to go up, 
the (+) key to descend. [Look at the key­
board and you'll see why this seems 
backwards; the (-) key is ABOVE the (+) 
key.] 

Your cockpit display shows a general 
view of the area, but it is not effective. Hit 
the FlO key and your display becomes a 
radar screen showing bandits (X) and tar­
gets(+) in bearings from your nose. Now 
you must make some decisions. If there 
is an enemy aircraft anywhere near you, 

head directly for it and choose your air-to­
air missile weapon. When you spot the 
enemy targeted in your windscreen (and 
shown in your display), and the box 
around it flashes red, fire your missile. 
When your missile hits the target, you 
see a bright explosion, and you are usu­
ally notified by a voice message. You also 
get a voice message when you miss the 
target. 

Enemy aircraft usually fly in twos, so 
when you shoot one down, look for his 
wingman nearby. If one of these guys 
gets behind you, you will soon find a mis­
sile up your tailpipe! If no enemy plane is 
nearby, go for the assigned target, first 
choosing your weapon. But always give 
enemy aircraft the priority, heading 
straight for them! And don't even think of 
trying to shoot one down with your can­
non; use a missile. 

For ground targets, you not only need 
to locate the target, but with some 
weapons you must guide the air-to­
ground missile until it strikes - and this 
takes very gentle and precise control. 
Your display targeting "pipper" must be 
kept relatively steady for you to get a hit, 
and be careful of target fixation that has 
you flying into the ground! 

There are eight missions - two for 
each aircraft - with significant variety 
between them. You can choose individual 
missions for practice, and then go on a 
campaign, where your commander 
assigns you all of the eight missions. All 
missions involve scoring and are tallied 
against the pilot's name. Clicking on the 
banner in the Ready Room shows all 
scores. If you don't complete a mission, 
you are penalized points. If you do com­
plete a mission (destroying all assigned 
targets) you are returned to base and 
several screens show you landing. If you 
complete a mission successfully, the 
pretty Novian lady (Princess?) appears 
on video to give you an award - and the 
awards get larger with each successful 
mission. 

Do I Like It? 
I can't recall spending as much time, 

being more challenged, or having as 
much fun, with any flight simulator I've 
flown in my last 16 years flying micro­
computer flight simulators. More than 
just shoot-'em-ups, the missions are 
tough, but they can be accomplished (in 
Easy Skill Level). 

The animated kit assembly potion is 
an amazing and practical application of 
CD-ROM technology. Oddly, nowhere on 
the Operation AirStorm packaging is 
there any mention of the animated 3D kit 
instructions, which I consider the most 
unusual feature of this CD-ROM disc. 
And considering the very low price, you 
should feel like a thief when you buy it 
from your local software outlet, mail­
order house, or order it directly from 
Expert Software at 800-759-2562. V 

Fred Blechman has written 
almost 700 magazine articles and 
five books about electronics and 
microcomputers since 1961. 



l#t90 BUSINESS OPPORTUNITIES cont. 

MAKE $100 per hour with your computer 
and our books and software. Call 602-
782-2316 for details or write to: TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. 

REPAIRS- SERVICES 
200 

PRODUCTS DEVELOPED from your con­
cept or design. We provide: electro/me­
chanical/opto/pneumatic designs. PCB 
design, fabrication, packaging, tooling, 
assembly & test. Microcontrollers, cus­
tom controls, sensors, smart devices, 
process automation, scientific research. 
Call : A SQUARED TECHNOLOGIES, 619-
432-8285. 

PICARD INDUSTRIES: Specializing in 
microcontroller applications. Hardware 
and software design and manufacturing. 
2 years expertise in applications using 
Microchip PIC16CXX microcontroller. In­
quiries call 716-589-0419, or write to: PO 
Box 61, Clarendon, NY 14429. 

PROTOTYPE DESIGN and development, 
embedded micro-controllers including 
PIC, multi-layer PCBs, assembly lan­
guage programming, device replicat ion, 
packaging, from concept to completion, 
high quality, great rates. Your "one-stop­
shopping" prototype solution. Micro­
Cosm, 2855 Masters Court, Pinckney, Ml 
313-878-3355. 

ENGINEERING CONSULTING. Experi­
enced engineering for your ideas. Pro­
duct development from conceptual to 
manufacturing stages. Digital, analog, 
sensor, and RF expertise. Precision au­
dio designs. Microcontroller designs for 
HC05xx, HC11xx, PIC16C5x. Software 
design tor IBM PC. ASIC design using 
XILINX. Enclosure and packaging design. 
In house schematic capture and PWB 
layout. Reasonable Rates. Contact Steve 
Hicks, Diasystems Electronics, 7508 E. 
Granada Rd, Scottsdale, AZ 85257. 602-
970-3126. 

PCB SERVICE. Very reasonable rates. 
See our tired of ironing ad under Plans­
Kits-Schematics. FIRST PROTO, 407-392-
8677. 

KITS BUILT 1 to 1000. Wirewrap, bread­
board, thru-hole, SMT PCB assembly. 
Wiring, cables, harness, chassis, racks, 
panels. Custom test fixtures. Quick turn­
around. Low rates, top quality, tree 
quotes. Call: A SQUARED TECHNOLO­
GIES, 619-432-8285. 

AUDIO REPAIRS: One year warranty en­
tire unit! Want it done right the first time? 
Call The Soundsmith at 914-739-2885. 
Expert repairs on: Tandberg, GAS, Mcin­
tosh, Audio Research, Luxman, Nakami­
chi, Denon, others. Call tor RA # before 
you ship. Mention Nuts & Volts, receive 
10% discount'! Circuit design and proto­
typing/production services available. 25 
years experience. Warranty excludes 
heads, motors, lasers unless replaced 
during repair. 

AUTO RADIOS: I have extensive know­
ledge of car radios, 50's thru 90's. Many 
OEM Radios, parts and service manuals 
available. Free estimate on any repair. 
Call or write: C.J. Smith, 2150 Knopf St., 
Compton, CA 90222. 310-537-2001. 

CAD PCB DESIGN. Multilayer, SMT, Mil 
Spec, Fine Line. PCB reverse engineer­
ing. Prototype & production fabrication. 
CAT 501-967-4070, FAX: 501-967-8507. 

ELECTRONICS EXPERTISE available. 
Call Les Orloff PhD (EE) for Design and 
Development. Capabilities include Solid 
State Circuitry, Embedded Systems, 
ASIC design, Controls, RF Communica­
tions, DSP, Telecom and Computer Pro­
gramming. Active Systems Development 
Lab, PO Box 1626, Huntington, NY 11743. 
516-692-6329. 

MAGICIAN IS available to solve your RF 
problem. Have Laboratory & Instrumenta­
tion up to 10GHz. Prototyping, Consulta­
tion, Tutoring. MINARET RADIO, John 
Horvath, 2023 Gates Ave., Redondo 
Beach, CA 90278. Ph: 310-318-3156. 

PRINTED CIRCUIT boards from your art­
work. Prototypes and short runs. Reason­
able rates. Atlas Circuits, PO Box 892, 
Lincolnton, NC 28093. 704-735-3943. 

PINBALL MACHINES! Books, maga­
zines, manuals, diagrams, supplies, 
parts. Send $2 tor catalog Now to: Marco 
Specialties, Inc., 5290 Platt Springs Rd., 
Lexington, SC 29073-9252. Call 803-796-
0265, FAX: 803-794-5692. 

PRODUCT/CIRCUIT development availa­
ble. Specializing in RF and analog design 
of satellite communications equipment. 
Have complete microwave and digital 
development lab for RF, analog, digital 
and PCB desjgn, Tom Hajjar, 543 W. 
Amherst, Satellite Beach, FL 32937. 407-
773-5633. 

FRONTIER ELECTRONICS Rebuilds ca­
pacitorss, Twist-locs, Tubulars, any 
canned capacitor, Flyer available free. 
PO Box 218, LEHR, ND 58460. 701-378-
2341. 

HI-TECH COMMUNICATIONS Informa­
tion service tune-ups tor most export and 
CB transceivers, Send $5 check or postal 
money order to HTC, PO Box 62 Rose­
land, NJ 07068-1224 or call George 9 to 5 
pm at 201 -403-1984. 

OFFSHORE SERVICES: Reverse Engi­
neering, Software Dev. & Data Entry: 
Schematics from your board, software 
development, Data Entry. We will beat 
any competitor's prices! Offshore servic­
es with local LA office: 310-424-7705. 

COMPUTER MONITORS. We repair all 
makes & models, PC compatibles & 
others. Flat rates, prompt turnaround, 6 
month warranty. Call or write for informa­
tion. MultiMedia Service, 1125 N. May, 
Oklahoma City, OK 73107. 405-942-5766 
M-F 9:00 to 5:30. 

Tire~ of FaJin~ Rent To Your {a~le {om~anJ! 

OF YOUR 
I 
• • Full Service 

• Highest Quality 
• Original Equipment 

DISTRIBUTORS 
P.O. Box 1282 • Bel oit, WI 

CALL TOD 

1·800·22 17 
Mon. thru Fri. I 8 am - 8 pm 

Saturday I 9 am - 2 pm 

[ VISA I f.'Brl 
Write In 164 on Reeder Service Cerd. 

• Over 5 Yrse Experience 

• Excellent Customer Service 

• Prompt Delivery Anywhere 

• Tell Your Friends About Us 

• Call Today For Our 
LATEST SPECIALS! MEMBER OF NATIONAL CABLE 

CONSUMERASSOC~TION 
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Roger's Systems Specialist Amplified Stereo Speakers 

l"r--- 21021-504 Soledad Canyon Road __ _..,.., 

• 

Dill 
• 

TM 

Santa Clarita, California 91351 

Computer • Communications 

Network • Audio • Video 

• 

1110 
• 

@1993 

Cables * Connectors * Accessories 
Free catalog with any order! 

800-366-0579 805-288-228 
fll Fax 805-288-2293 I wu I • 

Built-in stereo amplifier 
Great for CD ROM or 

Sound Cards or 
MAC stereo sound output 

Uses four C batteries 
Power supply available 

Brand Name Speakers 

tTE·SW4 

Two Line 
Telephone Switch 
Connect two telephone Lines 
to any single line telephone 

Hold Button 
Ring Light 

Indicator Light 

Cables & Connectors · Special 

SVGA Monitor Cable Centronics IDC Connectors 
1 0' HD15 to 5 BNC male to male 

VGA to high-end monitor 
PC 

#CC.VGA5BNC 

•1 SOA each 4 for *5Qill 

Computer Speaker 
2" Internal replacement speaker 

with bracket. Easy to install. 

#TM123 

•11Kl each 6 for •&R 

50 pin SCSI $3® 
#CN-681 Male 

#CN-680 Female 

BNC Connectors 
3 piece crimp type with gold pin 

for RG-58 Ethernet. 
Crimp tool available. 

#CN-548 7 5¢ each 100 up 60¢ each 

CD ROM Audio Cables 
Sound blaster 

#CC-NEC-SB NEC to Soundblaster 
#CC-SON-SB Sony to Soundblaster 
#CC-MIT-SB Mitsumi to Soundblaster 
#CC-TEX-SB Texcel to Soundblaster 
#CC-PAN-SB Panasonic to Soundblaster 
#CC-TOS-SB Toshiba to Soundblaster 
#CC-PLX-SB Plextor to Soundblaster * 

Pro Audio 
#CC-TOS-PA Toshiba to Pro Audio 
#CC-PAN-PA Panasonic to Pro Audio 
#CC-SON-PA Sony to Pro Audio 
#CC-NEC-PA NEC to Pro Audio 
#CC-MIT-PA Mitsumi to Pro Audio 
#CC-TEX-PA Texcel to Pro Audio 
#CC-PLX-PA Plextor to Pro Audio * 

•29 each 

* Call for price 
Call for quantity pricing 

Heat Sink with Fan 
Easy hook-up to power! 

Clips to chip. 

486/ATCPU 

tTM-FAN·2 •7~ each 

586/ATCPU 
#TM-FAN-66 •12.llll each 

586/ATCPU 
tTM-FAN-90 •12gg each 

SCSI I Terminator 

50 pin centronics one male only 

$50A each #CA-G19 

SCSI I Terminator 
50 pin centronics male female 

'7D1 each #CA-020 

SCSI II Terminator 
HDSO one male only 

•1 &'l each #CA-021 
[] 

Motherboard 
Standoffs 

Nylon #CN-475 

10 for$11Kl 

Brass #CN-474 

10 for•11Hl 

DB Nuts 

Male Stud Kit 

#CN-566 

10 for•11Hl 

Female to Female 
#CN-565 

10 for•11Kl 
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Accessories 
Surge Suppressor 

Single Outlet 
Wall Mount Adaptor 

3-Wire Grounded 
UL Listed 

•1 00 each 6 for ssoo 

AC to DC Converter 
Universal1 Amp 

Multi-voltage 1.5v - 12v DC 
6 Different Connectors 

Polarity Switch 

#TM-310 

~ 

~ 
Write In 163 on Reader Service Card. 

Game Port to MIDI 
Keyboard Cable 

6' DB15 male-female 

2- 5 pin DIN male 

Cooling Fan 
12VDC 

3.5" X 3.5" X 1" 

#TM·FAN 

S51Hl each 5 for $2Q1Ml 



The One-Stop Source lor Cable Parts, Tools I Accessories 
Announcing the Millennium-a breakthrough in CATV technology! 

The New Millennium3 features o number of powerful options, including: 
• volume control • favorite channel memory 
• restores picturp,in-picture • accessory kit included 
• remote A/ B switch • parental control 
• remote control included • watch one chonneljrecord another 

Introductory Offer! Foro limited 
time, the 1 D-lot price for the 
Millennium3 ~ 
isonly: ~ 

Panasonic & SA Converters Quality, lovv-cost capacitors 

Panasonic TZPC 145 Converter Capacitor Cost Capacitor Cost 
SA 8511-300 Converter 

1uF • 50V ~~ 3.3uF ·so .12 .12 
Units sold with wireless remote control & batteries 100uF- SOV .18 33uf- 35V .13 
Features include: porentol control (Ponosonic only), lost Puna sonic TZPC 14 S $6S 100uF- 63V .16 33uF50V . 

" .13, 
channel recoil, favorite channel memory, sleep timer, channel 2 or 3; I 0-lot prices 

1000uF- 16V .22 330uF- 50V .31 channel 2 or 3 ovoiloble. 
In quantities of 1 0 or more, $65 SA 8511 channel 3 s 65 1000uF- SOV .61 330uF- 63V .34 

.22uF- 50V .11 4.7uF- 50V .13 

Also: Ponosonic TZ · PC 17 5 Series Converter w / volume. 22uF- 50 V .11 47uF- SOV .14 

Topcoses for Ponosonic, SA and Jerrold (oil models) also 2200uF- 16V .48 47uF- 63V .24 

available. Coli for pricing and availability. 600uF- sov .43 470uF- SOV .43 

Security Bits (1 0 Lot) 

Pioneer 6300 Oval Bit $15.50 

Remote Controls { 1 0-lot prices) 

Jerrold-compatible bits 
1/4" Female Bit $9.50 
1/ 4" or 5/16" Bits 8.50 
AVSAFE #4 round 0 series 14.50 

TORX Bits 
Tocom T- 7 $3.95 
Zenith T-10,T-15 3.95 
Pioneer T- 20 3.95 
SA T -20 3.95 
Magnetic bit driver 4.7 5 

Dozens of other items in 
Panasonic·compatible topcases with lenses • from 
SA-compatible cases from 
Toggle switches from 
Batteries (9V, AA, AAA & more) from 

Introducing the Novaplex 
R1 000 Universal Remote! 

This new 6-in-1 remote 
control from Novaplex is 
guaranteed to operate TV, 
VCR, Satellite, Audio, 
Cable Box and more. 
$11 .50 

Coming Soon: 
Plex Multi Remote! 

Single remote is compati­
ble with virtually any con­
verter. Quantity prices 
start as low as $4.95 

Novaplex R1000 Universal Remote 
6-in-1 for TV, Coble, Satellite, VCR, Audio & More $11 . 50 

Jerrold-compatible 400/450/550 6.50 
Scientific Atlanta-compatible 

075 I 175 6.50 
475 with volume control 7.00 
8600 with on-screen display 7.00 

Zenith-compatible (all Z-TACs) 7.25 
Panasonic-compatibles 

120 /140 8.90 
170 with volume control 9.90 

Pioneer-compatible for 81 I 82 7.75 
Tocom-compatible (all models) 7.75 

stock! 
$7.25 

Call for quantity discounts! 
Kester Solder 44 Coresize from $8.45/roll 

5.55 Jumper cables (1, 3 & 6ft.) from .60 
.75 Jerrold-compatible bezels from . 9 5 
.15 IC Socket/14 count (28-pin wire wrap) 1.19 

Call for your free catalog! Ask about our dealer program! 

-~~~~~~7SA .. 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™, Tocom™, PioneerrMand Scientific AtlantarM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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YOU HAVE SHOPPED THE REST NOW BUY FROM THE BEST! 

JERROLD 400 DRX-105 REGAL 550 MHZ 

$35sa+ 
SINGLE $49.95 
HAND CONTROL 

INCLUDED 

$65 10LOT 

BRAND NEW! 
5 YR. WARRANTY 

PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 

$75.00 EACH SINGLE LOT 

CALL NOW FOR THE INFO ON THE LATEST TECHNOLOGIES FOR: 

BASEBAND, PIONEER, ZENITH, IMPULSE, ETC. 

REGAL CR83 ST 1600 SERIES 

$59 
EACH SINGLE LOT 
83 Channels . ~ 

Last Channel Recall 
Parental Control. etc. 
Dual A/8 input avalabla 

1 YEAR WARRANTY 
CALLN(MI 

UMTEDSTOCK 
VOLUME CONTADl 

PAFENTALVO 
& MUCH, MUCH MORE! 

BEST WARRANTY IN THE BUSINESS! 
LOT DEALS!! 

COMBO PACKAGES 
ALL EQUIPMENT uBULLET PROOF" 

*NOW' 
ADD-ON PANS 
FOR PIONEER 

& 
IMPULSE! 

DRX·3·1 05 ................................................................ $45 
SA-3 ......................................................................... - ... .$49 

DRX-3-105 w/PIO. VER 4.0 .......... $149 STEAL TH ..................................... - ........................ _ .. ,.$59 

ORX-3-1 05 w/TV GOL0 ................. .$1 09 
TVT ~LD .......................... - ....................... - ... - ... - .. $49 
M-80 .......................................................................... .$69 

DRX-3-1 05 w/SA-3 .•. -··-···-··-···-···$119 
DRX-3-1 05 w/M-80 •.•• -··-···-··-···-·$149 

PIONEER var. 4.0 ................. - ............ _ ..... _ .. ,_ ....... .$69 

J .E .s. INC. ORDER NOW ~ 
1-800-676-7966 TOLL FREE! ~~. ~.~· 
AL T: 1-800-804-6SSl , -4j 
It is not the intent of J.E.S. Inc. to defraud cable 

MIX OR MATCH 
MUST BUY CONVERTER& TO QUALIFY. 

systems. Use1·s are advised to check local and Fede1·allews. 
Member of the National Consumer Cable Association 

Write In 162 on Reeder Service Card. 

-6"P~HF7 
C A L E N D A R Continued from page 49 

Dade Radio Club of Miami , Inc . LOCATION: Youth 
Fair Expo Center, I 090 I SW 24 St. (Coral Way). 
HOURS: Sat : 9am-5pm, Sun: 9am-4pm. ADMIS· 
SION: $5 adv .• $7 door. FEATURES: C • CB • E.X · F • 
FM - FP - FIR- H - RV-H. DEALER INFO: Setup Friday. 
Feb. 3. 1995, 9am-9pm. Swap tables $25 ea. plus 
reg . t icket. PowerS I 0 per user . CONTACT: Evelyn 
Gauzens, W4WYR, 21BO NW 3 St .. Miami FL 
33 125. Te l : 305-642-4139, EAX: 305-642- 164B. 

FEBRUARY 5 

MA • SWANSEA - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Venus DeMi lio. 1-195 to Exit 3 (Rt. 6). HOURS: 
I Oam-3:30pm. ADMISSION: S 7 . under 14 free 
w/adult . FEATURES: C. DEALER INFO: Setup Bam . 
CONTACT: Northern Computer Shows. • 

PA- LATROBE- I st Annual Winterfest. SPONSOR: 
Chestnut Ridge ARC. LOCATION: Latrobe Ameri ­
can Legion. 40 mi. E of Pittsburg. ADMISSION: $2 . 
TALK-IN: 145.150-600. FEATURES: DP • F/R. DEAL· 
ER INFO: Indoor tables S I 0 ea . CONTACT: Tim 
Bartlow, KA3BXA, 213 S. Washington Ave .. 
Greensburg PA I 560 I . 41 2-B34-6517. 

FEBRUARY II 

FL ·JACKSONVILLE - Computronics Fest . SPON· 
SOR: "We're Show Offsl " LOCATION: Ramada 
Inn/Conference Center. 3130 Hartley Rd . HOURS: 
I Oam-3pm. ADMISSION: Adults $4 , $3 w /ad, 
under 12 free . FEATURES: AC • C - DP- E- FP · H. 
DEALER INFO: Adv. tables $5011 table , $B0/2 
tables. $25/ea. add. table . CONTACT: " We 're 

124 February 1995/Nuts & Volts Magazine 

Show Offs!" B13-545-5265 . 

FL · PENSACOLA- Pensaco la Hamfest . CONTACT: 
Pensacola Area Ham fest Associat io n, I 050 W . 
Carlton Rd .. Pensacola FL 32534 . 904-47 6-B 537 . 

KY. OWENSBORO- OARC W interfest . SPONSOR: 
Owensboro ARC. LOCATION: Nat ional Guard A r­
mory, ISO I Parrish Ave . HOURS: Bam-2pm. AD· 
MISSION: $ 5 . T ALK·IN: I 41.2 I . FEA lURES: C • CB -
DP - E · EX · F/R. DEALER INFO: Tables : $7 . Set-up 
6am. CONTACT: George Stokes, KD4CKT. 121B W 
3rd St ., Owensboro KY 4230 I . 502-926- 1304. 

SC . CHARLESTON- 22nd Annual Cha rleston Ham­
fest &. Computer Show. SPONSOR: Charl est on 
Amateur Rad io Society. LOCATION: Charlestowne 
Landing State Park under the dome. off Hwy . I 71 . 
HOURS: B :30am-4pm. ADMISSION: $5 , under 12 
free . FEATURES: Setup Friday after 5pm. Tables SB 
adv., S I 0 door. CONTACT: Jenny Myers, 
WA4NGV, 2630 Dellwood Ave .. Charl esto n SC 
29405-6BI4 . B03-747-2324. 

FEBRUARY I I - I Z 

MA • WILMINGTON - Computer Show. LOCA· 
TION: Shriner's . N of Boston at 1-93 , r ight at 
bottom of ramp. follow signs . HOURS: Sat: I Oam-
4pm. Sun: I Oam-3pm . FEATURES: C. DEALER INFO: 
400 + tables. CONTACT: KGP Computer Show. • 

NJ • TRENTON - Computer Show &. Sale . SPON· 
SOR: MarketPro. LOCATION: Trenton State Col ­
lege. HOURS: 9 :30am-4:30pm. ADMISSION: $6. 
FEATURES: C . FP. DEALER INFO: $70 per tabl e. 
Setup 7am-9am. CONTACT: MarketPro . POB 

41044, Bethesda MD 20814. 301 -530-2355 . 

VA • ANNANDALE - Computer Show &. Sale . 
SPONSOR: M arke tPro . LOCATION: NOVA. HOURS: 
9 :30am-4 :30pm. ADMISSION: $6. FEATURES: C • 
FP . DEALER INFO: $70 per table . Setup 7am-9am . 
CONTACT: M arketPro. POB 41044 , Bethesda MD 
20B I4. 301 -5 30 -2 355 . 

FEBRUARY I Z 

FL • ORLANDO - Compurronics Fest. SPONSOR: 
" We ' re Show Offsl" LOCATION: Days Inn/Univer­
sal , 582 7 Caravan Ct . HOURS: I Oam -3pm . ADMIS· 
SION: Adults $4 , $3 w /ad. under 12 free . FEA· 
TURES: A C- C • DP • E- FP · H. DEALER INFO: Adv. 
tables S 5011 table, SB0/ 2 tables . $2 5/ea. add. 
table . CONTACT: " We ' re Show Offs!" Bl 3-545-
5265 . 

NY . FREEPORT - Ham fest. SPONSOR: Long Island 
Mobile A RC. LOCATION: Freeport Armory , 63 
Babylon Turnpike. HOURS: 9am-3pm. ADMISSION: 
$6 do or. TALK-IN: 146.25/BS . FEATURES: FIR. 
DEALER INFO: $25 per table . CONTACT: Nell 
Hartman, WE2V. 516-462-5549. 

FEBRUARY 17 - 18-19 

FL • ORLANDO - 49th Annual Orlando HamCa­
t lon. SPONSOR: The Orlando ARC. LOCATION: 
Centra l Florida Fa irgrounds, 4603 W . Colonial Dr . 
(State Road 50). FEATURES: AC - CB - DP • E.X • F • 
F/R - T. CONTACT: HamCation . POB 547BI I . 
O rlando FL 32851 -7BI I. 407-657-9052 . 

l#200 REPAIRS - SERVICES cont. 

INVENTORS & HOBBYISTS Electronics 
contract assembly services. 18 years 
experience. We can supply parts & labor 
to produce your product. For profession· 
al quote send schematics, bills of materi· 
als, specifications to Heath Electronics, 
POB 789 Glenns Ferry, ID 83623·0789, 
208·366·2622, 208-366-2625 Fax. 

PCB DESIGN CAD generated sche· 
matic, artwork, SS, OS, multilayer to 
32"x 32" 16 layers, analog-digital de· 
sign assistance, prototype and manu· 
facturing services. Reasonable rates, 
fast delivery. Call for immediate 
quote. RTR, Inc., 410·343·2013. 

CUSTOM COMPUTER & microprocessor 
software & hardware. Program in C, 
BASIC, FORTH, FORTRAN, etc. Design 
interfaces to telephones, lights, alarms, 
relays, motors, etc. 212·479-7805. 

PCB FABRICATON, PROTOTYPE and 
PRODUCTION, 1 or 2 sided, multilayer, 
SMT, CAD LAYOUT from schematic or 
sample PCB. CAD generated schema­
tics, pen plotting to D size. LASER PHD· 
TOPLOTIING. CAT, 501-967-4070. 

MEMORY DEVICES PROGRAMMED. We 
will duplicate your ICs for $2 each. 
EEPROMS, MICROs, etc. We carry a 
complete inventory of hard-to-find ICs. 
Satisfaction guaranteed. Custom pro· 
gramming services available. 10 years 
experience. Message/Fax: 501·223·9406, 
Software Inc., Box 23016, Little Rock, AR 
72221. 

ATOMIC FREQUENCY Standards re­
paired/calibrated. Cesium and rubidium 
units expertly refurbished. Cesium ion 
pumps rejuvinated. All makes and mod· 
els serviced. Free estimates. Corby Daw­
son, 805-736-0288. 

CBTV REPAIR: We specialize in all cable 
TV converters; as low as: $19. Give us a 
call: 405-634-3338. 

FEBRUARY 18 

FL. FORT MYERS- Computronlcs Fest. SPONSOR: 
" We ' re Show Offs! " LOCATION: Holiday Inn/air· 
port . 13051 Bell Tower Dr. HOURS: I Oam-3pm. 
ADMISSION: Adults $4, $3 w /ad, under 12 free . 
FEATURES: AC - C - DP - E- FP- H. DEALER INFO: 
Adv . tables $5011 table, $BOI 2 tables. $25/ea. 
add. table . CONTACT: " We ' re Show Offsl " Bl3-
545-5265 . 

MA • MARLBORO - Flea Market. SPONSOR: 
Algonquin ARC. LOCATION: Marlboro Middle 
School. Bolton St . HOURS: I Oam-?. ADMISSION: 
$2 . DEALER INFO: S 12 for tables and/ or spaces. 
CONTACT: Ann Weldon. KA I PON. Box 25B, Marl­
boro MA 0 I 7 52 or before 9pm . 508-4BI ·4988. 

MA • ROCKLAND - Computer Shows &. Sales . 
SPONSOR: Northern Computer Shows. LOCATION: 
Sons of Italy, Rts. 123 &. 139 to Rockland. Rt . 3 , 
Exit I 4 to Rockland Center. HOURS: I Oam-
3 :30pm. ADMISSION: $7, under 14 free w /adult . 
FEATURES: C. DEALER INFO: Setup Bam. CONTACT: 
Northern Computer Shows. • 

MD. BALTIMORE- Computer Show&. Sale . 
SPONSOR: MarketPro. LOCATION: Martin's West. 
HOURS: 9 :30am-4,30pm . ADMISSION: $6 . FEA· 
TURES: C- FP. DEALER INFO:$ 70 per table . Setup 
7am-9am . CONTACT: MarketPro, POB 41044 , 
Bethesda MD 20BI4. 301 -530-2355 . 

Continued on page 127 



INTRODUCTION 

Nickel Cadmium (NiCd) 
batteries are found in many 
areas of the electronic mar­
ketplace, from portable hand 
tools to laptop computers. 
These batteries can make up 
a large portion of the cost of 
the portable equipment they 
power, so it makes good 
sense to take care of them. 

The typical NiCd cell can 
typically undergo 500 or 
more full .discharge cycles 
without failing and 20,000 or 
more partial discharge 
cycles. How do we ensure 
that the NiCds we purchase will 
meet these expectations? 

First, store them at moderate 
temperatures (25 C. or less). 
High temperatures tend to dissi­
pate electrolyte and cause per­
manent battery failure. 

Second, fully cycle your bat­
teries occasionally. This doesn't 
mean running the cells down to 
a 0-volt potential, but down to 

about 1.1 volts per cell. If 
an array of NiCd cells is 

discharged to 0 volts, 
there is a risk of one 

of the cells reversing 
potential and not 
properly recharg· 
ing. It is much 

cycled occasionally. Memory problems also 
occur when the battery is charged for long 
periods and then discharged only once in a 
while. Fortunately, both of these problems are 
reversible. The Battery Cycler can fully resus­
citate any NiCd battery that is suffering from 
memory syndrome. The Battery Cycler can­
not recover shorted or open NiCd cells. These 
must be discarded and replaced. 

Cycler The Battery Cycler" should 
be used every 100 cycles or 
every three months depending 
upon the way your portable 
equipment is used. If the bat­

safer to keep the 
full discharge volt­

age above 1.0 volt 
per cell. 

NICD CYCUNG 

We all use our portable equipment on 
a demand or as needed basis; that is the 
purpose. This is not necessarily the best 
case scenario for long NiCd battery life. 

by Thomas Peterick tery is used as a 
standby device, i.e., 

not often discharged, the batteries should be 
cycled every three months. If the battery is 
used regularly, then the 1 00 cycle rule of 
thumb should be applied. 

When the Battery Cycler is used, the bat­
teries. should be cycled two or three times for 
best results. If you measure the recharge volt-

The Battery 
Cycler installed 

Completed Battery 
Cycler ready for lnstalla· 
tlon Into a plastic box. 

in the plastic 
boa. All it needs 
is some notches 
for cable access, 

age after every deep cycle, you 
will notice that the voltage at the 
end of a full charge is slightly 
higher than the last full charge­
discharge cycle. This improve­
ment usually levels out after To meet the 500 or more cycle life 

expectancy, they need to be 

and the cover 
Installed. 

charged and discharged within certain limits. 
Generally, the manufacturers have done a 
good job of optimizing the battery life from a 
charging standpoint. The long, slow (18 or 
more hours), recharge time for most portable 
equipment ensures minimal electrolyte loss 
and heat generation during the recharge 
cycle, even if they are left on the charger con­
tinuously. However, the manufacturers have lit­
tle or no control over the discharge cycle of 

the equipment; that is 
up to you. 

three cycles, indicating that the 
batteries are restored. 

To deep cycle the NiCd pack, simply plug 
the cycler and charger into the battery, press 
the cycle switch, and let it discharge and 
recharge the batteries. The complete cycle 
takes about 21 hours; two or more hours to 
discharge and 18 hours to recharge the 
batteries. 

CIRCUIT DESCRIPTION 

Component Selector by Ni-Cd Cell Count Shallow cycling is as 
bad for NiCd batteries 
as running them to 
less than 1 volt per 
cell. Shallow cycling is 
one way of causing a 
phenomenon known 
as "memory." Memory 
problems occur when 
the battery is not fully 

The Battery Cycler works with NiCd con­
figurations between three and nine cells. Cell 
combinations are accommodated by selecting 
Z1, K1, and R3, based upon the number of 
cells in the battery pack. 

Number Of Zener Diode 
Load 

Cells 
Relay (K1) 

(Z11 
Resistor 

Value (R31 

3 5V 1N4684 12 
4 5V 1N4687 18 
5 6V 1N4690 27 -
6 9V 1N4692 36 
7 9V 1N4693 43 - , 12V 1N4695 56 
9 12V 1N4697 68 

Nominal Cutoff Nominal Full 
Voltage Charge Voltage 

3.3 Volts 4.5 Volts 
4.4 Volts 6.0 Volts 
5.5 Volts 7.5 Volts 
6.6 Volts 9.0 Volts 
7.7~~ 
8.8 Volts 

~5Vo~~ 
12.0 Volts 

9.9 Volts 13.5 Volts 

Nominal 
Current Dra'll 

0.38 mA 
o.33 mi\--
0.28 rnA--
0.25 rnA 

1-P~~"'~--
1-?·21 ~~ 

0.20 mA 

The circuit is quite simple. It is basically a 
voltage comparitor (Ul), voltage reference 
(Z1) and a switch (Q1 & K1). The Op Amp 
( U 1) compares the reference voltage generat­
ed by the zener diode ( Z 1 ) and the battery. 
When the battery voltage matches or is less 
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Zl 

+V 

R2 
166K 

(See Text) 

10W R3 

Ul 
LM358N 

(Soc Text) 

than the reference, the 
switch is turned off and 
the battery is allowed to 
charge. 

While the battery volt­
age is above the reference 
voltage, it is discharged 
through resistor R3. The 
resistor has been selected 
to discharge the battery at 
a rate between 200 and 
300 rnA. This rate keeps 
the power dissipation in R3 
below three watts and 
reduces the risk of open­
ing any fuses in the bat­
tery circuitry located in the 
portable equipment. 

The push-button switch 
S 1 initiates the discharge 
process. If the battery volt­
age is below the reference 
wnen s 1 is pressed, the 
unit will not discharge the 
battery as the lower oper­

Rl 
2'.2K 

+ Cl f 47uF 

ating limit of the battery has already been 
exceeded. If your batteries are in this condi-
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+V 

02 
1N4001 

Jl 

~ 
2 + 
3 CHARGER r-

tion, charge them for 18 hours 
and measure the voltage. If 
the batteries are still below the 
cut-off voltage, there is a prob­
lem with one or more cells in 
the battery pack. Repair or 
replace the battery pack. 

CONSTRUCTION 

The first step in constructing 
the Battery Cycler is to estab­
lish the values of Z 1, K 1, and 
R3 for your NiCd cells. If you 
know how many cells are in the 
battery pack, simply look up 
the values of these compo­
nents in Table 1. If you don't 
know and can't count the num­
ber of cells, the process 
becomes a little trickier. 

First, check the owner's 

manual for typical battery voltages or cell 
count. 

Second, measure 
the battery voltage 
with the battery 
fully charged and 
discharged. 

Use the table to 
estimate the num­
ber of cells in the 
pack. This is an 
estimate; if the bat­
tery pack contains 
a weak or shorted 
cell, the voltage 
number will be off. 
This method works 
best if it is used 

Here is the com­
pleted Battery 
Cycler with the 

cover off showing 
the installation for 

a cordless drill. 

with fresh, new cells. 
Now that the components have been 

selected, construction consists of installing 
the components into the printed circuit board 
or on a perf board. Use the assembly drawing 
shown as a reference for component place­
ment. 

R3 is installed on the bottom and placed 
beside the printed circuit board to save board 
space. Leave the leads long enough to bend 
R3 away from the PCB so it will fit in the plas­
tic case. 

The Battery Cycler is intended to be 
placed in series with the battery charger that 
was supplied with the batteries. This approach 
saves money and the difficulty of locating the 
right connector to match your portable equip­
ment. I just cut the charger cable and solder 
the new ends directly to locations P1 and J 1. 

If you are a purist and don't want to alter 
the charger, locate a matching set of connec­
tors for your charging circuit and simply wire 

the circuit so that the 
charger plugs into the 
Battery Cycler and the 
Battery Cycler plugs into 
the portable equipment 
where the charger used to 
connect. 

Mount the PCB into the 
case using the plastic feet 
supplied in the kit and 
some Super Glue™ or 1/4" 
long stand-offs and 2-56 
screws and nuts. R3 does 
get a little warm; try to 
keep it away from the 
case to prevent any warp­
ing. Measure and drill a 
hole to operate the push-

button 

Some NiCd-operated 
devices have an internal 

diode to protect from 
accidental shorts. This 

cordless drill has a 1 amp 
plco fuse Installed in par­

allel with the diode to 
maintain the safety factor 
while allowing the Battery 

Cycler to do .its job. 

switch. I 
used 4-40 
hardware as 
the actuator 
for the 
switch. It 
isn't pretty, 
but it is 
adjustable 
and it 
works. 

Notch the 
case to accept the cables from the charger 
and to the charging jack for your battery 
pack. Add a knot to each cable to provide 
some strain relief for the PCB connections. 

INSTALLATION 

Some NiCd equipment has protection 
diodes installed to reduce the risk of damage 
if the equipment is plugged into the wrong 
charging circuit. The diodes allow the current 
to flow in one direction: into the batteries. 
When this type of protection circuitry is 
encountered, some additional work is required 
to allow for battery cycling. 

The simplest method is to install a 1/2 
amp pi co fuse across the · protection diode in 
the equipment. The fuse provides a level of 
safety while allowing the batteries within to be 
cycled. (See photo which illustrates this being 



BILL OF MATERIALS NiCd Battery Cyder 

ITEM OUAN. PART DESCRIPTION 

NPN TRANSISTOR, 2N3904 

ZENER, See Table 1 
SWITCH MOMENTARY N.O. PANASONIC EVO 052051 

REF. DES. 

01 

Z1 
51 

R3 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

RELAY SPOT Aroma! HD1E-M-DCxV See Table 1 K1 
RESISTOR, See Table 1,10W, 5% 
RESISTOR,2.2K,1/4W,5% 
RESISTOR,100K,1/4W, 5% 
LM358N- DUAL OP-AMP 

R3 
R1 
R2 
U1 

Rev X ~Electro Technical Products, Inc. 
• II Z1 I • • • • • • • Ef) II 1 

1 
1 
2 CONNECTOR .025 POST 3 POSN .1 SPACING 

DIODE, 1 N4001 , 
DIODE, 1N4148, 

J1,P1 

02 
01 

• ~ • Q1 e • K1 • (C) 1994 

U1e... • m• • • • • P1 I• S1 •i 
e z 

0 
Q) 
a. 
;;u 
CD 

PRINTED CIRCUIT BOARD 
1 
2 

PROJECT BOX With COVER Polycase P-2309TX & C0203-N 
MOUNTING HARDWARE KIT Simco PBM-125R 

NOTE: Thee following parts are available from: 

in De:;· liE.[] J~ •• •II•. •I • • 
'J.] C1 - + - + Push to 

• • • • • Charger Battery Cycle 

.Q 
0 
co ..... 

Electro Technical Products, Inc. 
P.O. Box 16658 
West Plam Beach, Fl33416-6658 

Printed Circuit Board Part# PCB1001 - $7.00 
An Entire kit of parts, induding the Printed Circuli Board, Box 
and mounting. Please specify number of NiCd Cells for R3, K1 and Z1 . 

Part# K1001 - $17.50 

Please indude $1 .00 Postage and handing for the Printed circuit board 
Please indude $2.50 .Postage and handing for the kit of parts 
Florida residents must add 6% sales tax 

done to a rechargeable drill.) 

CHARGER CHECK-OUT 

only. Plug the battery charger into the 
wall power. Check the voltage at U 1 
pin· a; it should be a positive 5 to 18 
volts DC, depending upon the operat­
ing volt~ge of your charger. Check the 
voltage at the termmals that go to the 
battery from the Cycler; the voltage 
and polarity should match the original 

• • 
I~ 
•u-

• • 
• •• •• I • ...... •t"'_._._,J 

• • • 
• • 

NiCd batteries contain a tremendous 
amount of energy. Be very careful when 
wiring the Cycler to the charger and batteries. 
If you reverse the polarity of either side of the 
Cycler, you may destroy your equipment, or 
the charger, or worse: cause a fire. Double­
check the polarity prior to connecting the bat­
teries or applying power to the charger. 

Connect the Battery Cycler to the charger 

charger voltage and polarity. Connect the bat­
tery to the Cycler battery connection. Press and 
release the cycle switch. The relay should click. 
Measure the voltage across R3; the voltage 
should match the cell rating in Table 1. 

Check the voltage across zener Z 1; the 
voltage should be within 5% of the nominal 
cutoff voltage listed in Table 1. If the battery 
charger has a charging indicator, don't be 
alarmed that it isn't on when the unit is 
cycling the battery. It will come on when the 
Cycler fully discharges the battery and switch­
es back to the charge mode. NV 

,,,# Mr. Peterl& Ia a hardware hgineer with over 15 · 
yeal'S of experience ln lnterfaclng computers to the 
~~ world. Hts background Includes all aspects of 
product development Including spec:lflQltlon, pack· 
aging, and general design. Mr. Peterldl has suc· 
cessfully completed designs in both the military 
and commercial ftdors of Industry. Mr. Peterlck 
bas been a prlnclpal at Electro Tec:hnic:al Products, 
Inc,, for the past 11 years and works as a c:onsultant 
and independent contractor. He may be contacted 
at; Electro Tec:bnic:al Products, Inc:., P.O. Box 16658, 
West Palm Beac:b, FL ;l3416-6658. 

~ · · I 
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FEBRUARY 18- 19 

GA- MARIETTA- Marietta Area Computer Show. 
LOCATION: Cobb County Civic Center, 548 S. 
Marietta Parkway, Exit I 12 at 1-75 (Hwy. 120 
West) . HOURS: Sat : 9am-5pm, Sun: I Oam-4pm. 
ADMISSION: $5 both days. $4 Sun . only. FEA­
TURES: AC - C - DP - FP. DEALER INFO: 8-ft tables 
$40. CONTACT: Computer Show, POB 295 , River­
dale GA 30274. Bb0-746-9001. 

FEBRUARY 18· 19-20 

NJ ·EDISON- Computer Show. LOCATION: Rari ­
tan Center Exposition Hall , NJ Tpke. Exit# I 0, right 
at toll , follow signs. HOURS: Sat : 9 :30am-4:30pm, 
Sun &. Mon: I Oam-4pm, . FEATURES: C. DEALER 
INFO: I 000 + tables. CONTACT: KGP Computer 
Show.• 

FEBRUARY 19 

FL- PETE- Computronlcs Fest . SPONSOR: ··we·re 
Show Offsl" LOCATION: Best Western/Mirage, 
5005 34th St. N (US 19 N). HOURS: I Oam-3pm. 
ADMISSION: Adults $4, $3 w /ad, under 12 free . 
FEATURES: AC - C - DP - E - FP - H. DEALER INFO: 
Adv . tables $50/ 1 table , $8012 tables, $25/ea . 
add. table . CONTACT: "We' re Show Offsl " 813-
545-5265 . 

MD - GREENBELT - Computer Show &. Sale . 
SPONSOR: MarketPro. LOCATION: Martin's Cros­
swinds. HOURS: 9:30am-4:30pm. ADMISSION: $6. 
FEATURES: C - FP. DEALER INFO: $70 per table. 
Setup 7am-9am. CONTACT: MarketPro, POB 
41044 , Bethesda MD 20814. 301 -530-2355 . 

ME - PORTLAND - Computer Shows &. Sales . 
SPONSOR: Northern Computer Shows. LOCATION: 
Verrillo"s Conv. Center, at Howard Johnson Motor 
Lodge, 1-95 Exit B . HOURS: I Oam-3:30pm. ADMIS­
SION: $7, under 14 free w /adult . FEATURES: C. 
DEALER INFO: Setup Bam. CONTACT: Northern 
Computer Shows. • 

FEBRUARY 25 

FL - FORT LAUDERDALE - Narisaam Computer 
Show. SPONSOR: Narlsaam , Inc. LOCATION: Holl-

Continued from page 124 

day Inn West , 5100 N State Rd . 7. HOURS: 
9 :30am-330pm. ADMISSION: $5. $4 w /ad, under 
12 free . FEATURES: AC - C - FP. CONTACT: 
Narisaam. • 

FL -BROOKSVILLE- Hamfest. SPONSOR: Hernan­
do County ARC. LOCATION: Hernando County 
Fairgrounds, 1/2 m i. S of Brooksville on US Rt . 41. 
HOURS: 8am-5pm. ADMISSION: $4 adv., $5 door. 
TALK-IN: 146.7 15. FEATURES: T. DEALER INFO: 
Tailgating: $5 . Tables: $I 0. CONTACT: Clem 
Rountree , N4PIE, POB 1721. Brooksville FL 
34605 . 904-799-3202. 

GA · DALTON- Ham fest . SPONSOR: Dalton ARC. 
LOCATION: North Georgia Fa irgrounds. HOURS: 
9am-3pm. ADMISSION: $4. TALK-IN: 145.23. FEA­
TURES: F/R. CONTACT: Harold Jones, N40TC, 
706-673-2291 (after 6pm EST) ; James Jordan, 
K4FLG, 706-2 78-0630; or write Dalton ARC, POB 
143, Dalton GA 30722-0143 . 

VT- MILTON- Northern Vermont Winter Hamfest . 
SPONSOR: Radio Amateurs of Northern Vermont . 
LOCATION: Milton High School, Rt . 7, in Milt on , 5 
miles North of 1-89 exit 17 . HOURS: 8am-3pm. 
ADMISSION: $3 , under 18 free . TALK-IN: 145. 15-. 
FEATURES: C - E - EX - F - FM- FP - F/R · H - T. DEALER 
INFO: Tables free whle they last . Call for la rg e 
setups. CONTACT: WB2JSJ , 802-879-6589. 

FEBRUARY 25 -26 

MD - GAITHERSBURG - Computer Show &. Sale . 
SPONSOR: MarketPro. LOCATION: Montgomery 
Co. Fairgrounds. HOURS: 9:30am-4 :30pm . ADMIS­
SION: $6. FEATURES: C- FP. DEALER INFO: $70 per 
table . Setup 7am-9am. CONTACT: MarketPro, POB 
41044, Bethesda MD 20814 . 301 -530-2355 . 

FEBRUARY 26 

FL - WEST PALM BEACH - Narlsaam Computer 
Show. SPONSOR: Narlsaam, Inc. LOCATION: Palm 
Beach Airport Hilton, I 50 Australian Ave . HOURS: 
I Oam-4pm. ADMISSION: $5, $4 w /ad. under 12 
free . FEATURES: AC - C - FP. CONTACT: Narisaam. • 

MA - WESTFORD - Radio XXVI Old Radio Flea 
Market. SPONSOR: Greater Boston Antique Radio 
Collectors. LOCATION: Westford Regency Inn , 

1-4 9 5 at Exi t 32. HOURS: Bam- I pm. ADMISSION: 
$4 , spouse/children free . FEATURES: FM -·F/R. 
DEALER INFO: Tables $ 12-$ 14. Four table limit . 
Reservations 508-371 -0512. CONTACT: Dave 
Crocker , 6 Raymond St., Sandwich MA 02563 . 
SOB-888-6236. 

NH - MANCHESTER - Computer Shows &. Sales . 
SPONSOR: Northern Computer Shows. LOCATION: 
Center of NH, Expo Complex at Holiday Inn, 1-293 
Exit 5 or 6. HOURS: I Oam-3 :30pm. ADMISSION: 
$7 , under 14 free w /adult . FEATURES: C. DEALER 
INFO: Setup Bam. CONTACT: Northern Computer 
Shows. • 

VA - VIENNA - Wlnterfest. SPONSOR: Vienna 
W ireless Society. LOCATION: Vienna Community 
Center. HOURS: 9am-3pm (Frostbite tailgate open 
6am). ADMISSION: $5 XYL free . TALK-IN: 146.91 / 
146.685/ 146. 131 . FEATURES: DP - T. DEALER 
INFO: Tailgate spaceS I 0 , incl. DXCC field checks. 
CONTACT: Christine. KE4HWE, 703-560-7399. 
Jorge, KE4DGQ, 703-729-471 I . 

WV - FAYETTEVILLE- Ham fest . SPONSOR: Plateau 
ARA . LOCATION: Fayetteville High School, Exit : 
Laurel Creek Rd . , Exit East about 2 blocks off Rt . 
19. HOURS: 9am-4pm. ADMISSION: $5 . TALK-IN: 
146.79. FEATURES: CB- DP - EX- FM- F/ R. DEALER 
INFO: Tables $5 . CONTACT: John Witt, WBOQC. 
135 Daniels St., Fayetteville WV 25840. 304-574-
053 2. 

MARCH 4 

NJ - ABSECON- ··sprlngfest '95" Ham fest . SPON­
SOR: Shore Points ARC. LOCATION: Holy Spirit 
High School . on Rte 9 (about 3/4 mi. S of Rte 30) . 
HOURS: 9am-? . ADMISSION: $5 , non-ham XYLs 
and children free . TALK-IN: 146.385/.985 repeat­
er. FEATURES: EX - FM - FP - F/R - H - T. DEALER 
INFO: Indoor tables: $ 7/B' , reservations accepted, 
setup 7am. Outdoor tailgating, weather permit­
t ing: $5/palnted parking space. First come, first 
served. no reservations accepted. CONTACT: 
SPARC, POB 142, Absecon NJ 0820 I. 

MARCH 5 

MA- NORTHAMPTON- I I th Annual MTARA 
Amateur Radio Flea Market. SPONSOR: Mt. Tom 

Amateur Repeater Assn . LOCATION: Smith Voca­
tional School , Rte 9. HOURS: 9am-?. ADMISSION: 
$3 , under 12 free. FEATURES: DP - F/R - T. DEALER 
INFO: Vendor setup Bam. Tables S 12 adv, $ 15 
door, Includes I admission. Tailgating $5 per 
parking space, weather permitting, does not In­
clude admission. Vendor reservations: 
Jim, K I MEA, 413-527-3199 eves before 2200 
EST. CONTACT: Mt. Tom Amateur Repeater Assn , 
Inc., 316 Main St., Easthampton MA 01027. 

MA- TAUNTON- Computer Shows&. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Taunton Holiday Inn, Exit 9 off 1-495, between Rte . 
24 &. 1-95. HOURS: I Oam-3 ,30pm. ADMISSION: 
$7 , under 14 free w /adult . FEATURES: C. DEALER 
INFO: Setup Bam. CONTACT: Northern Computer 
Shows. • 

MARCHII - 12 

NC - CHARLOTTE- 1995 Charlotte Hamfest &. 
Computerfalr. SPONSOR: Mecklenburg Amateur 
Radio Society. LOCATION: Charlotte Merchandise 
Mart, Liberty Hall. HOURS: Sat: 9am-5pm, Sun: 
9am-2pm. TALK-IN: 144.69/ 145.29. FEATURES: C 
- CB- DP - F- S. DEALER INFO: Ken Boyd, WA40NZ, 
Charlotte Hamfest , POB 22 I 136, Charlotte NC 
28222- 1 136. 704-377-8873 . 

MARCH 12 

CT - BRISTON - Annual Hamfest Fleamarket . 
SPONSOR: Insurance City Repeater Club, Inc . 
LOCATION: Bristol Eastern High School . King St . 
(Rte 229). HOURS: 9am- l pm, snow date March 
19th. ADMISSION: $4 . TALK-IN: 146.88. 224.80. 
DEALER INFO: Tables S I 0 ea . For table reserva­
tions, send SASE to : AI Gerke, N I JWF, 6 3 N 
Washington St .. Apt 2. Plainville , CT 0 6 062-1921 
or call 203-747 - 1925. Amateur Radio Exams at 
I Oam. Send SASE to ICRC, POB 165. Pleasant 
Valley, CT 06063 . Pre-registration only . 

NH - PORTSMOUTH - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Frank Jones Center. Exit 5 off 1-95 toRt . I Bypass 
South. HOURS: lOam-3 :30pm. ADMISSION: $7 . 
under 14 free w /adult . FEATURES: C. DEALER INFO: 

Continued on page 129 
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CABLE 
TV 

BLOW­
OUT 

MicroCom Industries Inc. 

800-665-2002 
Call for FREE Brochure 

• Quantity Orders Only 

·All Other Models Available 
• Call for Pricing of Smaller Quantities 

Best Dealer Prices 
Available Anywhere 

MasterCard • VISA • AMX • COD 

Jerrold, Scientific Atlanta, Pioneer are registered 

trademarks and all references are for identification 

purposes only. 

... ,,\\ 
~~ .. -
~ MILLENNIUM3@ 

"The Originals~ MicroCom still offers 
these add-on descramblers and 

the BEST dealer prices 
available anywhere! 

JERROLD® REPLACEMENTS: 

TvT -3G 

TNT - "DIGITAL DYNAMITE" 
Activates all Jerrold except Baseband. 

SciENTIFic ATLANTA® M80 
Activates all Jerrold except Baseband. 

NEW IMPROVED!!! 

PIONEER® PI0-3(±) 
This is NOT the Pioneer Green! This PI0-38 
always works, even when the "Green" doesn't!! 

550 Mz BAsic CoNVERTERs: 

MILLENNIUM3 
Comes with wireless remote control. 
Options include: parental control (except 
8511), last channel recall, favorite channel 

PANASONIC TZPC 145 CONVERTER 

SA 8511-300 CoNVERTER 

memory, sleep 
timer, and many 
more. Channel 
2 or 3 available 

VISION3 CONVERTER 

... ,,\\ 
~~ .. · 
~ NovAVISION 

also. 

All other models available . 
Call about our specials on 

the Zenith ST1600. 

Revolutionary new universal one-piece converter and descrambler. Fully activates all 
Jerrold, Scientific Atlanta, and Pioneer systems except Baseband. Options include: 

• Picture in Picture • On-screen display 
• Simaltaneous watch/record • Stereo 
• Clock/sleep timer • Last channel recall 
• Volume/Mute • Favorite channel memory 
• Parental control • Ch 3/4 switch 

The Millennium3 with built-in TvT, TNT, M80, or PIO III for a 
complete one-piece converter and descrambler. Fully activates all Jerrold, 
Scientific Atlanta, and Pioneer systems except Baseband. Options include: 

• Picture in Picture • Remote AlB switch 
• Simultaneous watch/record • Last channel recall 
• Std/HRC switch • Favorite channel memory 
• Parental control • Ch 3/4 switch 
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. . k· · F 

Setup Sam. CONTACT: Northern Computer 
Shows. • 

PA • YORK - 8th Annual York Springiest. LOCA· 
TION: York fairgrounds, The Old Main Bldg. 
HOURS: Sam. ADMISSION: $5 , 12 and under free. 
TALK-IN: 146.97(-). FEATURES: DP • F/R • T. DEAUR 
INFO: 6am vendor&. tailgate setup. Tables S 19 &. 
$25 (add $10 for electricity). Tailgating $5 per 
space. CONTACT: 717-843-7864, leave msg. 
Write : York Springiest, POB 526, Red Lion, PA 
17356. 

MARCH 18 

NH • SAUM - Computer Shows &. Sales. SPON· 
SOR: Northern Computer Shows. LOCATION: 
Rockingham Park, 1-93 Exit I . HOURS: lOam-
3 :30pm. ADMISSION: $7 , under 14 free w/adult. 
FEATURES: C. DEAUR INFO: Setup Sam. CONTACT: 
Northern Computer Shows. • 

MARCHIS-19 

FL • FORT WALTON BEACH - 25th Annual Ham­
fest/Swapfest . SPONSOR: Playground ARC. LOCA· 
TION: Ft . Walton Beach Fairgrounds. HOURS: Sat: 
8am-5pm, Sun: 8am-3pm . FEATURES: FM. DEAUR 
INFO: For tables, call Bud, KSYNU, 904-243-5404, 
9am-5pm COT: or Scott, KE4BFT, 904-244-3182 , 
5pm-9pm COT. CONTACT: For RV space only, call 
Roberta 904-862-021 I. Address all Inquiries to 
PARC, POB 873 , ft . Walton Bch. FL 32549. 

GA - NORCROSS- Atlanta Area Computer Show. 
LOCATION: North Atlanta Trade Center. 1700 
)eurgens Ct . 1-85 N. to exit #38 (Indian Trail)&. 
right to Oakbrook Parkway, turn right to Jeurgens 
Ct . HOURS: Sat : 9am-5pm, Sun: 10am-4pm. AD­
MISSION: $5 both days: $4 Sun. only. FEATURES: 
AC - C - DP - FP. DEALER INFO: 8 ' table $45 + 
$6.00 business license. CONTACT: POB 295 , Riv­
erdale GA 30274. 404-907-6225. 

MARCH 19 

NH • NASHUA - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Sheraton Tara . HOURS: lOam-3:30pm. ADMIS· 
SION: $7, under 14 free w /adult . FEATURES: C. 
DEALER INFO: Setup Sam. CONTACT: Northern 
Computer Shows. • 

NY - YONKERS - WECAST '95 . SPONSOR: West­
chester Emergency Communications Assoc .. LO­
CATION: Yonkers Raceway. HOURS: 9am-Zpm. 
ADMISSION: $6, under 14 free w/pald adult. 
TALK-IN: 147.060. FEATURES: C- CB- DP- E- EX- F 
- FP- FIR- H- T. DEALER INFO: Indoor tables: $20 + 
2 free admissions w / flrst table. Outdoor tailgat­
Ing: $10 w / 1 free admission. Reservations re­
quired. 914-962-9666. CONTACT: Tom (WBZNHC) 
and Jeanne (NZNQY) Raffaelli , 544 Manhattan 
Ave., Thornwood NY I 0594. 

MARCH Z5 

FL • FORT LAUDERDALE - Narlsaam Computer 
Show. SPONSOR: Narlsaam, Inc. LOCATION: Holi­
day Inn West , 5100 N State Rd. 7. HOURS: 
9 :30am-3:30pm. ADMISSION: SS , $4 w /ad, under 
12 free. FEATURES: AC - C - FP. CONTACT: 
Narlsaam. • 

MARCH Z5 -Z6 

MD ·TIMONIUM - Hamfest &. Computerfest. 
SPONSOR: Baltimore Amateur Radio Club. LOCA· 
TION: Timonium Fairgrounds. HOURS: 8am-4pm 
both days. ADMISSION: $5 one day, $8 weekend 
(adv. only). FEATURES: B - C- CB - E- EX- FM- F/R­
H- T. DEALER INFO: Call for Info. CONTACT: 
Donald Baker, NZMCG, Commercial Sales, POB 95, 
Timonium MD 21094-0094 . 410-426-3378 or 
1-800-426-3378. 

MARCH Z6 

FL • WEST PALM BEACH - Narlsaam Computer 
Show. SPONSOR: Narlsaam. Inc. LOCATION: Palm 
Beach Airport Hilton, 150 Australian Ave . HOURS: 
I Oam-4pm. ADMISSION: $5, $4 w /ad, under 12 
free. FEATURES: AC - C - FP. CONTACT: Narlsaam.' 

PA- MONROEVILLE- 23rd Annual Hamfest/Com­
puter Fair. SPONSOR: Two Rivers Amateur Radio 
Club. LOCATION: Greater Pittsburgh EXPOMART. 
HOURS: 8am-3pm. ADMISSION: $4. DEALER INFO: 
6' tables $12, setup Sat : 4:30pm- 10pm, Sun: 
6:30am-Sam. CONTACT: Two Rivers ARC, POB 
225, Greenock PA 15047. 

MARCH 3 I -APRIL I 

Fl. GAINESVILLE - 8th Annual Poorman 's Ham­
fest&. Computer Show. LOCATION: Alachua Coun­
ty Fairgrounds. HOURS: Frl: 5pm-l I pm . Sat : 8am-
4pm. ADMISSION: $5 . FEATURES: C - DP- FP - F/R • 
H. DEALER INFO: Tailgate $6, Tables $7 . Setup 12 
noon Fir &. 6am Sat . Overnlte camping S I 0 per 
night. CONTACT: Bill Wells. K4ROP, POB 1397, 
High Springs, FL 32643 . 904-454-3105. 

APRIL I 

CT ·WATERFORD - Ham Radio Auction. SPON-

Continued from page 127 
SOR: Radio Amateur Society of Norwich. LOCA­
TION: Waterford Senior Center. HOURS: I Oam. 
ADMISSION: Free. TALK-IN: 146.730(-). FEATURES: 
FP. CONTACT: Tony, AA IJN , 203-859-0162 , or 
Mike, N 1 HFX, 203-546-9498. 

NY • WHITE PLAINS - Computer Show &. Sale. 
SPONSOR: Allied Expositions. LOCATION: West­
chester County Center. HOURS: I Oam-3pm. FEA­
TURES: AC- C- FP. DEALER INFO: Tables $45. 
CONTACT: Allied Exposition, 44 Pinnacle Rock 
Rd .. Stamford CT 06903. 203-329-2141. 

APRIL Z 

CT - SOUTHINGTON - Flea Market. SPONSOR: 
Southington ARC. LOCATION: DePaolo Jr. High 
School, Pleasant St. HOURS: 9am- 1 pm. ADMIS· 
SION: $10 8 :30am-9am, $3 after 9am. TALK-IN: 
145.490, 147.345, 224,800, 444.250. FEA· 
TURES: C - DP - EX - F/R- H. DEALER INFO: Tables: 
$12 adv., $18 door. Set up 6:30am. CONTACT: 
Steve, N I GCV, 203-621-6191 . Southington ARC, 
POB 873 , Southington CT 06479. 

NJ ·TRENTON - Hamcomp '9 5. SPONSOR: Dela­
ware Valley Radio Assoc . LOCATION: Trenton 
State College, Student Rec Center. HOURS: 
7:3bam- lpm. ADMISSION: $5. TALK-IN: 146.67 
(2m), 442 .650 (70cm). FEATURES: FP- F/R. DEAUR 
INFO: Tables: $20, Tallgaters $12 . Set-up 6:30am. 
CONTACT: DVRA Hotline, 609-882-2240. 

APRIL 7 -8 -9 

GA ·ATLANTA- Ham Radio '95. SPONSOR: 
South Eastern DX Club. LOCATION: North Atlanta 
Trade Center at Exit 38 1-85. HOURS: Fri. I pm-
6pm, Sat . 9am-5pm, Sun. Sam- I pm. FEATURES: B­
CB - FM - RV-H - T. DEALER INFO: Exhibit Booths 
$200. Flea Market tables $25 ea .. Tailgate S I 0 
ea. CONTACT: Ham Radio Foundation, 4343 Shal­
lowford Rd. E-6, Marrietta GA 30062. 404-518-
7376. 

APRILS 

KY • BOWUNG GREEN- Hamboree '95 . SPONSOR: 
Kentucky Colonels ARC. LOCATION: Knights of 
Columbus Hall , 91 I Searey Way. HOURS: 7am-
3pm. ADMISSION: $4. TALK-IN: 146.25/85, 
147.93/33. FEATURES: AC - C - CB - E- EX- F- F/R­
H - T. DEALER INFO: Tables $10. Set-up Fri. 
6pm-7:30pm, Sat. 6am. CONTACT: Leon Garrett, 
502-842-5307 . Don Meredith, 502-781 -6600. 
Hamboree '95, POB 9781 , Bowling Green KY 
42 102-9781 . 

ME • PORTLAND - Hamfest. SPONSOR: Portland 
Amateur Wireless Assoc. LOCATION: University of 
Southern Maine, Sullivan Gymnasium, Falmouth 
St. HOURS: 6:30am-Sam Earlyblrd , Sam- I pm. AD­
MISSION: $6 Earlyblrd &. vendors, $4 door. TALK· 
IN: 146.73/. 13. FEATURES: DP - E - EX- FM- F/R. 
DEAUR INFO: Tables free . Setup 6 :30am. CON­
TACT: Marty Feeney, KIOYB, 207-772-1682 . 

APRILS -9 

TN • KNOXVILLE - Knoxville Area Computer 
Show. LOCATION: Tennessee Valley Fairgrounds, 
330 I Magnolia Ave. HOURS: Sat : 9am-5pm, Sun: 
I Oam-4pm. ADMISSION: $5 both days: $4 Sun. 
only. FEATURES: AC - C - DP- FP. DEALER INFO: 8' 
table $35. CONTACT: Computer Show, POB 295, 
Riverdale GA 30274. 404-907-6225 . 

APRIL9 

MA ·FRAMING TON- Spring Flea Market. SPON­
SOR: Framlngton ARA. LOCATION: Framlngton 
High School, A Street . HOURS: Early Bird: 9am. 
General : I Oam-?. ADMISSION: Early Bird: $5. 
General: $2 . TALK-IN: 147. 15. FEATURES: C - DP- E 
-EX- FM - FP - F/R - H - T. DEAUR INFO: Tables: $10 
adv .. $14 door + I free admission. Tailgate 
space: $10. Setup Sam. CONTACT: Lew Nyman, 
K 1 AZE, c/o FARA, POB 3005, Framingham MA 
0170 I. 508-879-7456. 

APRIL 16 

MA ·CAMBRIDGE- Tailgate Electronics, Comput­
er &. Amateur Radio Flea Market. SPONSOR: MIT 
Radio Society and Harvard Wireless Club. LOCA­
TION: Albany &. Main Sts . HOURS: 9am-Zpm rain 
or shine. ADMISSION: $2. TALK-IN: 146.52, 
449.725/444.725 - pi ZA - W 1 XMIR . FEATURES: C 
- FP - H - T. DEALER INFO: Tailgate room for 600 
sellers. $10 per space at gate, $8 adv. Includes I 
admission. Setup 7am. For Info call 617-253-
3776. Mall advance reservations before the 5th. 
CONTACT: WIGSL, POB 397082 MIT BR .. Cam­
bridge MA 02 139. 

APRIL ZZ 

AL ·TALLADEGA- TRACFEST. SPONSOR: Talla­
dega ARC. LOCATION: National Guard Amory. 
HOURS: 9am. ADMISSION: $2. FEATURES: CB- EX­
FM- F/R - T. DEALER INFO: Tables $5, Tailgating 
$2 . CONTACT: JT Martin, 4181 Allison Mill Rd., 
Talladega AL 35160.205-362-0478, or call Linda 
Pettis at 205-362-5212 . 

APRIL ZZ -23 

GA ·MARIETTA- Marietta Area Computer Show. 
LOCATION: Cobb County Civic Center, 548 S. 
Marietta Parkway, Exit I 12 at 1-75 (Hwy. 120 
West). HOURS: Sat: 9am-5pm, Sun: 1 Oam-4pm. 
ADMISSION: $5 both days, $4 Sun. only. FEA· 
TURES: AC- C - DP - FP. DEALER INFO: 8 ' tables 
$40. CONTACT: Computer Show, POB 295 , River­
dale GA 30274. 800-746-900 I. 

NJ - WEST WINDSOR - 20th Annual Trenton 
Computer Festival '95 . LOCATION: Mercer County 
Community College. HOURS: Sat: 1 Oam-6pm, 
Sun: 1 Oam-4pm. ADMISSION: $8. FEATURES: B. 
CONTACT: TCF '95 , POB 129, Kirkwood PA 
17536-0129. 717-529-6134 . 

APRIL Z 3 

CT • HARTFORD - Fire-fighting Home Robot 
Contest. SPONSOR: Trinity College&. The Connect­
Icut Robotics Society. LOCATION: Trinity College. 
CONTACT: Jake Mendelssohn, c/o Trinity College 
Engineering Dept., Hartford CT 06106. 

FOREIGN 

FEBRUARY 19 

CANADA • V•ncouver, llrltlsh Columbl• - Hamf­
est. SPONSOR: Burnaby ARC. LOCATION: West­
minster Armourles , 6th St . at Queens. HOURS: 
I Oam-Zpm. ADMISSION: $3 . TALK-IN: 145.35 , 
442.85. FEATURES: FP- F/R. DEALER INFO: Tables 
$I 0. Setup 9am. CONTACT: The Club Net on 
Monday at Spm local time on 145.35 . Or write: 
Box 72012,4429 Klngsway, Burnaby BC Canada 
V5H 4P9. 

uUonth at a QQance 
FEBRUARY 1995 

FEBRUARY 4 
OH- Toledo- Photorama Used Computer/Camera Show 

FEBRUARY 4-5 
FL- Miami - 35th Annual Tropical Hamboree 

FEBRUARY 5 
CA - Livermore - Livermore ARC Swap Meet 
MA - Swansea - Northern Computer Shows • 
Ml - Grand Rapids - Computers &. You Computer Show 
OH - Columbus - Support Services Computer Festival 
PA- Latrobe- Chestnut Ridge ARC I st Annual Winteriest 

FEBRUARY I I 
FL - jacksonville - Computer Fair 
FL - Pensacola - Pensacola Area Hamfest Assn . Hamfest 
KY - Owensboro - OARC Winteriest 
MN • Blaine - Robbinsdale ARC Midwinter Madness 
SC- Charleston - Charleston ARS Hamfest/Computer Show 

FEBRUARY I I· 12 
MA -Wilmington - KGP's Computer Shows' 
NJ - Trenton - MarketPro Computer Show' 
VA- Annandale- MarketPro Computer Show• 

FEBRUARY 12 
FL - Orlando - Computer Fair 
NY - Freeport - Hamfest 
OH - Dayton - MBE Computer Blowout ·sale 
OH - Mansfield - Mid-Winter Hamfest/Computer Show 

FEBRUARY 17-18-19 
FL - Orlando - 49th Annual Orlando HamCatlon 

FEBRUARY 18 
CA - San Diego - Fest West '95 
FL - Ft. Myers - Computer fair 
MA - Marlboro - Algonquin ARC flea Market 
MA - Rockland - Northern Computer Shows • 
MD - Baltimore - MarketPro Computer Show' 
OR - Rickreal - Salem Ham fair &. Electronic Swapmeet 

FEBRUARY I 8-19 
GA - Marietta - Atlanta Area Computer Show 

FEBRUARY 18-19-20 
NJ - Edison - KGP's Computer Shows • 

FEBRUARY 19 
CANADA - British Columbia - Vancouver - Hamfest 
fL - St. Petersburg - Computer fair 
IL - Rock Island - Daveport Radio Amateur Club Hamfest 
IN - South Bend - Camera/Computer Swap Meet 
MD - Greenbelt - MarketPro Computer Show' 
ME - Portland - Computer Show &. Sale 
Ml - Novl - Great Lakes Computer Expo &. Sale 

FEBRUARY 25 
FL - Brooksville - Hamfest 
fL- Ft. Lauderdale - Narlsaam Computer Show' 
GA - Dalton - Hamfest 
IN - Laporte - Laporte ARC Cabin fever Hamfest 
Ml - Westland - Great Lakes Computer Expo &. Sale 
NO - Bismarck - 5th Annual CDARC Hamfest 
TX - Orange - Hamfest 
VT - Milton - Northern Vermon Winter Hamfest 

FEBRUARY 25-26 
MD - Gaithersburg - MarketPro Computer Show • 
OH - Cincinnati - ARRL Great Lakes Div. Convention 

FEBRUARY 26 
fL - West Palm Beach - Narisaam Computer Show' 
IL - Glen Ellyn - Computer Central Computer Show 
KY - Louisville - Computer Fair South 
MA - Westford - Old Radio Flea Market 
Ml - Ann Arbor - Great Lakes Computer Expo &. Sale 

Ml - Dearborn - Livonia ARC 25th Swap 'N Shop 
NH - Manchester- Northern Computer Show• 
OH- Cuyahoga Falls- Cuyahoga falls ARC Hamfst/Comptr 
VA - Vienna - Winteriest 
WI- New Berlin - SEWfARS/MACE Swapfest/Computer fair 
WV- Fayetteville- Plateau Amateur Radio Assn. Hamfest 

MARCH 1995 

MARCH 4 
lA - Cedar Rapids - Annual Eastern Iowa Computer Fair 
NJ - Absecon - Springiest '95 
OK - Elk City Hamfest 

MARCH 5 
MA - Northampton - MTARA Amateur Rad io Fleamarket 
MA - Taunton - Northern Computer Shows • 

MARCH 10 
MO - St. Louis - Annual Ham Radio Auction 

MARCH 10·1 t-12 
fL - Orlando - 49th Annual Orlando HamCation 
LA - Lafayette - Hamfest 

MARCH It 
IN - Indianapolis - AGI Computer fair' 
NO - fargo - Amateur Radio &. Computer fair 

MARCH 11·12 
NC - Charlotte - Charlotte Ham fest &. Computer! air 

MARCH 12 
CT - Bristol - Hamfest -
IN - Indianapolis - Indiana Hamfest &. Computer Show 
OH - Circleville- Hamfest 
OH - Conneaut - 9th Annual Hamfest &. Computerfest 
PA - York - 8th Annual York Springiest 

MARCH 18 
KS - Colby - Hamfest 

MARCH 18-19 
FL - Ft Walton Beach - Hamfest/Swapfest 
GA - Norcross - Atlanta Area Computer Show 
TX - Midland - St. Patricks Day Swapfest 

MARCH 19 
IL - Sterling - 35th Annual Hamfest 
NY - Yonkers - WECAST '95 
OR - Milton Freewater - 49th Annual W7DP Swapfest 
WI - jefferson - Hamfest 

MARCH 25 
fL - Ft . Lauderdale - Narisaam Computer Show' 
IN - Michigan City - Hamfest &. Computer flea Market 

MARCH 25-26 
MD - Timonium - Hamfest &. Computerfest 

MARCH 26 
fL - West Palm Beach - Narlsaam Computer Show' 
IL - Grayslake - Lamarsfest '95 
KY - Louisville - Computer Fair South 
PA - Monroeville- 23rd Annual Hamfest/Computer Fair 

MARCH 27-28-29-30-3 I 
CA - Santa Clara - BUS Industry Conference &. Exposition 

MARCH 3 I-APRIL I 
AR - Little Rock - Hamfest &. ARRL State Convention 
FL - Gainesville - Poorman's Hamfest/Computer Show 

APRIL 1995 

APRIL I 
CT - Waterford - Ham Radio Auction 
CO - Longmont - LARCfEST 
IN - Columbus - Hamfest 
NY - White Plains - Computer Show &. Sale 
WA - Spokane - Hamfest &. Computer Show 

APRIL 2 
CT - Southington - Flea Market 
Nj - Trenton - Hamcomp '95 
WI - Madison - 23rd Annual Madison Swapmeet 

APRIL 7-8-9 
GA - Atlanta - Ham Radio '95 

APRIL 8 
KY - Bowling Green - Hamboree '95 
ME - Portland - Hamfest 
MN - Fergus Falls - Hamfest 
MO - Joplin - )ARC Hamfest '95 
OK - Lawton - 49th Annual Hamfest 
WI - Green Bay - Swapfest 

APRIL 8-9 
TN - Knoxville- Knoxville Area Computer Show 

APRIL 9 
MA - Framington - Spring flea MArket 

APRIL 15 
IN - Indianapolis- AGI Computer Fair' 

APRIL 22 
AL - Talladega - Tracfest 

APRIL 22-23 
GA - Marietta - Atlanta Area Computer Show 
Nj - West Windsor- 20th Annual Trenton Computer festival 

APRIL 23 
CT - Hartford - International Robotics Contest 
IL - Arthur - 33rd Annual Hamfest 
KY - Louisville - Computer fair South 

APRIL 28-29-30 
OH - Dayton - Hamventlon 

APRIL 30 
CA - Sacramento - Ham Radio/Computer Swapmeet 
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isolated RS232 port. Other custom 
options include increasing the volt­
age range or current sensitivity. The 
cost of the standard Green Star 
wattmeter is $868.00. Traceable cal­
ibration is included in the price. 

To find out more, call or write: 

ELECTRONIC PROD. DESIGN, INC. 
6963 BLUEBELLE WAY, DEPT. NV 

SPRINGFIELD, OR 97478 
503-7 41-D778 

ANTENNA ANALYST 

Advanced Electronic Applications 
has added a new product to 

their handheld Antenna Analyst 
line - the 30-137 Antenna Analyst 
(30-137 MHz continuous coverage). 
The 30-137 Antenna Analyst pro­
vides comprehensive antenna per­
formance information in an easy-to­
read graphic format for commerical, 
government, and military applica­
tions. The instrument is designed to 
fit the needs of aircraft maintenance 
personnel. 

The 30-137 graphically displays 
antenna's Standing Wave Ratio 
(SWR) vs. frequency plots on an 
LCD screen over an SWR range of 
1:1 to 10:1. The unique LCD read­
out displays the SWR curve over the 
entire frequency range, as well as at 
single frequencies. The 30-137 also 
measures return loss in dB. The 
keypad allows users to select the 
center frequency, frequency range, 
step size, and other parameters. 

As with the 150-400 Analyst and 
the SWR-121 HF and V/U, the 30-
137 Analyst is equipped with a serial 
interface to allow computer control. 
With optional software (AACOM), 
users can store SWR plots obtained 
by the Analyst in a PC for later refer­
ence, comparison, or printing. Now 
users can make tuning adjustments 
and immediately see and record the 
results. 

Light weight (1 lb., 10oz.) com­
pact size (4.30"W x 2.25"H x 
8.50"L), and battery power makes 
the 30-137 Analyst perfect for use in 
the field. For battery conservation, 
the unit has a built-in battery saver. 

130 February 1995/Nuts & Volts Magazine 

The Analyst can also be powered 
with an external 12-16 VDC source. 

The suggested retail price for 
the 30-137 Antenna Analyst is 
$750.00. 

For more information, contact: 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P.O. BOX C2160, DEPT. NV 
LYNNWOOD, WA 98036 

206-77 4-5554 
FAX: 206-775-2340 

LOW-COST DMM FIELDPACK 

Fieldpiece Instruments has intro­
duced the L T16 fieldpack. With 

this meter, a technician can: deter­
mine the rotation direction of a 
motor before it is turned on; mea­
sure start and run capacitors to 
determine if he/she can replace only 
the capacitor instead of the whole 
motor; measure volts (AC & DC, 
ohms, amps (AC & DC); indicate 
continuity with a beep ; and test 
power semiconductors for cata­
strophic failure. 

With the current clamp (includ­
ed), he/she can also measure AC 
current up to 300A with resolution to 
0.1 A. Because the meter has the 
200 mV range, he/she can measure 
relative humidity to 0.1% and tem­
perature to 0.1 °F with optional 
Fieldpiece accessories. 

The multimeter comes in a zip­
pered vinyl case with deluxe test 
leads, a yellow lead with an alligator 
clip, and a current clamp. 

The meter included in the L T16 
fieldpack measures volts up to 600V 
(AC and DC); amps up to 2A (AC 
and DC) and up to 300A (AC) using 
the current clamp (included); capaci­
tance up to 20,000 microfarads ; 
ohms up to 200 megohms; and fre­
quency up to 1 00 KHz. 

"Phase rotation" makes the 
L T16 unique. It tells how to connect 
a three-phase motor so that it 
rotates in the right direction . The 
problem is that the motor terminals 
are marked, but the wires supplying 
three-phase power are not marked. 
If the power wires are not connected 
to the correct motor terminals, the 
motor runs backwards. To solve this 
problem without connecting the 
motor, connect all three jacks of the 
meter to the power wires using the 
test leads. The jacks on the multi­
meter are marked like a motor. The 
multimeter tells him/her if the motor 
will rotate forwards or backWards. If 

backwards is indicated, he/she 
reverses any two leads. 

Accessories are modular. All 
connections are standard banana 
plugs and jacks. For hard-to-reach 
test points, replace the standard 
probe tips with the optional long 
probe tips into the meter or into the 
test leads. "Daisy chain" test leads 
to form extra long test leads. Plug 
an optional alligator clip into the test 
lead handle to tie one lead off to 
ground for convenient and safe 
"one- handed" testing. To measure 
current up to 300A (AC), remove the 
probe tips from the deluxe test leads 
and connect them to the current 
clamp. 

The L T16 fieldpack includes the 
following modular test accessories: 
a pair of deluxe test leads with 
sleeved male banana plugs on the 
end and female banana plugs built 
into the handle; two short probe tips; 
one 300 AC current clamp head; 
and one yellow wire with an alligator 
clip. 

The L T16 low-cost field pack is 
priced at $99.00. 

For further information, contact: 

FIELDPIECE INSTRUMENTS 
231 E. IMPERIAL HWY. STE. 250, 

DEPT. NV 
FULLERTON, CA 92635 

714-992-1239 FAX: 714-992-6541 

PNEUMATIC CUTTER 

Acompact, vibration-free pneu­
matic cutting tool that fits com­

fortably into the palm and is actuat­
ed by a side trigger to effortlessly 
trim wire leads, cable, plastic gates, 
and tubing has been introduced by 
Xuron Corp. 

The Xuron Model 590 Micro­
Pneumatic™ Cutter is ergonomically 
designed to fit into the palm and can 
be actuated by either the thumb or 
forefinger. Featuring Micro-Shear® 
cutter blades, with patented bypass 
edges to assure a clean cut, it uti­
lizes internal bellows that are inflat­
ed by compressed air to close the 
blades. 

Unlike cylinderically shaped 
pneumatic tools that are awkward to 
hold and employ a ram to close the 
blades, the Xuron Model 590 Micro-

Pneumatic Cutter produces no recoil 
and less than 60 dB of noise. 
Measuring only 5.5"L x 1.5"W x .6" 
thick, it weighs under 6 oz., and 
operates from 50 psi air. Effortless 
to use, the side actuator "trigger" 
bar requires only 1 /16" travel. The 
Xuron Model 590 Micro-Pneumatic 
Cutter sell for $144 .00 (list). 
Literature is available upon request. 

For more information, contact: 

XURON CORP. 
60 INDUSTRIAL PARK RD., DEPT. NV 

SACO, ME 04072-1840 
207-283-1401 FAX: 207-283-0594 

MAX 800 RE-DESIGNED 

The improved MAX 800 Ground 
Plane Antenna, from Cellular 

Security Group, has been re-engin­
eered for optimum performance on 
the new generation of scanners. 

Two versions are available, con­
necting directly to the BNC fitting on 
handheld or base scanners. List 
prices are: handheld $31.95, and 
base $35.95. The MAX 800 is sold 
through dealers. 

Dealer information is available 
by phone or fax. Contact: 

CELLULAR SECURITY GROUP 
4 GERRING RD., DEPT. NV 
GLOUCESTER, MA 01930 

508-281-8892 1-800-487-7539 

1000 ELECTRONIC ACRONYMS 

For all those stumped by 
BORSCHT, BLOB, OOF, POTS, 

OR SWEAT, a new 28-page hand­
book available from Rothschild & 
Associates, takes the mystery out of 
the bewildering array of acronyms 
and abbreviations used in today's 
electronics. 

Named HOTCAKE- Handbook 
Of a Thousand Current Acronyms to 
Know in Electronics - this handy 
reference defines hardware and soft­
ware acronyms in communications, 
IC design, computer architecture, RF 
and microwave, video graphics, and 
networking (including Internet). 

Also included are world wide 
standards, societies, organizations, 
government agencies and pro­
grams, as well as commonly used 
electronic engineering and business 
terms. 

Individual copies of HOTCAKE 



are $9.75 including U.S. postage, or 
$29.00 for a two-year subscription of 
four issues. 

For more information, contact: 

ROTHSCHILD & ASSOCIATES 
175 KNIBLOE HILL RD., DEPT. NV 

SHARON, CT 06069-2215 
203-364-1915 FAX: 203-364-1917 

LT-1 TYING TOOL 

The LT-1 Tying Tool, distributed 
by Productivity Automation, Inc., 

seals a bag or wraps a bundle up to 
1 .18 inches in diameter with a PVC­
covered nylon string, then ties a 
strong, secure knot, cutting the ends 
in a final operation. 

In about a second, the item is 
secured, enabling the operator to 
move to the next tying position. The 
result is also a higher level of tam­
per evidence than other tying 
methods. 

For more information, contact: 

PRODUCTIVITY AUTOMATION, INC. 
P.O. BOX 853, DEPT. NV 

NEWTOWN, PA 18940 
215-750-7909 FAX: 215-750-7909 

STAND BY POWER SUPPLIES 

The new SP Series STABILINE™ 
Standby Power Supplies from 

Superior Electric, provide a cost­
effective, compact, and efficient 
power quality solution of PCs, work­
stations, POS systems, cash regis­
ters, and electronic devices by 
instantly switching to battery power 
when an AC power outage occurs. 

SP Series units utilize economi­
cal synthesized sinewave (step­
wave) output technology and come 
complete with audible and visual 
alarms. Optional computer interface 
software for Novell, UNIX, and other 
platforms is available on the 400 VA 
model. All units incorporate 
advanced battery management tea-

tures to ensure prolonged battery 
life, speedy recharge time, and 
advance notification of impending 
battery service requirements. 

A bi-directional filter allows pro­
tection to and from the critical load 
and power line. For example, if the 
load creates electrical noise, it is fil­
tered so the noise does not return to 
the line. If there is noise on the line, 
it is filtered so the noise is not 
passed to the load. 

For additional protection, all 
units have a site wiring fault indica­
tor that illuminates when the unit is 
turned on and connected to an out­
let with improper wiring. 

SP Series units are available in 
North American 120 VAC, 60 Hz, 
and international 230 VAC, 50/60 
Hz types with power ratings of 250 
and 400 VA. North American types 
are UL 1778 listed and CSA certified. 

For full information, write, fax, or 
phone: · 

SUPERIOR ELECTRIC 
383 MIDDLE ST., DEPT. NV 

BRISTOL, CT 06010 
203-585-4500 FAX: 203-582-3784 

IRRADIATED HEAT SHRINK 

Aline of Kynar® (PVDF) heat 
shrink that is Ul VW-1 approved 

and supplied in a thin wall translu­
cent grade is now available from 
lnsui-Tab, Inc. of Woburn, MA. 

lnsui-Grip HSK-600 Kynar® 
Heat Shrink is a semi-rigid translu­
cent thin-wall tubing that is self­
extinguishing and has good dielec­
tric properties along with excellent 
chemical and abrasion resistance. 
Rated for 150°C continuous opera­
tion, this 2:1 ratio irratdiated heat 
shrink is an effective strain relief and 
antichafe guard. 

Manufactured to Mll-1-230536/8 
AMS-3632C specifications, lnsui­
Grip HSK 600 Kynar Heat Shrink 
comes in sizes from 3/64" with a 
.01 0" recovered wall to 1 1/2" with a 
.020" recovered wall. Dielectric 
strength is 1164 volts/mil., volume 
resistivity is 10 14 ohm/em, tensile 
strength is 5522 psi and the secant 
modulus is 110,000 psi. 

For more information, contact: 

INSUL-TAB, INC. 
50 EVERBERG RD., DEPT. NV 

WOBURN, MA 01801 
1-800-468-4822 617-935-0800 

FAX: 617-935-0879 
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I liSE THE CLASSIFIBIJS , , • • I 
READ BY 80,000 QUALIFIED ELECTRONIC BUYERS, 

SELLERS AND TRADERS EVERY MONTH! 

HOW TO USE THE CLASSIFIED$ 

TYPE or PRINT your " electronically related" ad copy CLEARLY (not all caps) on the 
form provided or on a separate piece of paper. Calculate the number of words and mult iply it 
by the appropriate rate (see DETERMINING YOUR RATE PER WORD section). Include any 
charges for Bold and/or CAPPED words, any photo 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 right) . Enclose your name, address and account number (if availabte) for 
identification purposes . Jnclude full payment - CLASSIFIEDS ARE RUN ON A 
PRE-PAID BASIS ONLY - and mail your completed order to : 

NUTS & VOLTS MAGAZINE 
430 Princeland Court 

Corona, CA 91719 

DETERMINING YOUR RATE PER WORD 

The ad rate for current PAID subscribers is 30¢ per word. All others pay 60¢ per word. 
These rates apply to the first I SO words of your ad. From I 5 1-200 words, the rate per word 
doubles to 60¢ and $1.20 respectively. We do not accept ads over 200 words. There is a 
$4.50 minimum charge per ad per insertion . 

ADDING PHOTOS, DRAWINGS OR BOXES 

· A photo or drawing may be run at the top of your classified ad for an additional $10.00 (one 
inch max.) for camera ready art . No wording is allowed in this area. Add a one-time charge 
of $5.00 to enlarge or reduce line art or $8.00 for halftone of photographs. To BOX your 
ad, include an additional $25 for copy-only ads OR $50 for ads with artwork or photos. 

USING BOLD AND/OR CAPS IN YOUR AD 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢ 
extra per word. Indicate bold words by Underlining. Words normally written in caps (e .g., 
IBM) and accepted abbreviations such as VAC or MHz are NOT charged as all cap words . Use 
a 2-letter abbreviation for states (e .g .. Ohio = OH). A phone number is one word. It will be 
most helpful if you would spell out words when submitting handwritten copy. 

WHEN YOUR AD WILL BE PRINTED 

Ads received BY our closing date (the I Oth of the month) will run the following month . EX: 
Ads received by May I Oth will run in June. Ads postmarked through May I Oth but received 
after the closing date will be placed in the next available issue . No cancellations or changes 
after the I Oth. 

SOME THINGS YOU SHOULD KNOW BEFORE 
SUBMITTING A CLASSIFIED AD 

The first two words of your ad will be set in BOLD CAPS at no charge. Running copy 
only . No special positioning, centering, dot leaders, extra space , etc . is allowed . All 
advertising in Nuts & Volts is limited to electronically related items ONLY . All ads are subject 
to approval by the publisher. We reserve the right to reject or edit any ad submitted . We do 
not take ad copy or changes over the phone . The magazine is mailed on or before the I st of 
the month. We do not bill for classified ads . Repeat ads or ads run in multiple classificat ions 
within the same issue are allowed. Paid subscribers may run ads at the 30¢ rate only through 
their subscription expiration date . 

~----------F_A_X_IN __ G_I_N_A_D __ C_O_P_Y __________ ~I -
You may fax in ad copy or changes to Nuts & Volts before the closing date (the lOth) at 
909-371-3052 using a MasterCard or Visa. Be sure to include the credit card expiration date , 
the name that appears on the card and a daytime phone number . Ads faxed in without credit 
card information will not be printed until payment is received in fuU. For verification of 
faxed-in ads, call 909-371-8497. 
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CHOOSING A CLASSIFICATION 

Select the appropriate classification for your ad(s) to appear in and mark it in the space 
provided below. If no classification is indicated, the ad(s) will be placed in the Miscellaneous 
Section or wherever we deem most suitable . Available classifications to choose from are: 

10 . Ham Gear For Sale liS . Telephone - Fax 
20. Ham Gear Wanted 120. Components 
30. CB - Scanners 130. Antique Electronics 
40 . Music & Accessories 140. Publications 
so. Computer Hardware ISO. Plans - Kits - Schematics 
60. Computer Software I 55 . Manuals - Schematics Wanted 
70. Computer Equipment Wanted 160. Miscellaneous Electronics For Sale 
80. Test Equipment 170. Miscellaneous Electronics Wanted 
85 . Security 180. Education 
90. Satellite Equipment 190. Business Opportunities 

100. Audio - Video - Lasers 200. Repairs - Services 
110. Cable TV 

PLEASE TYPE or PRINT CLEARLY - ONE WORD PER SPACE-

AD #I- CLASSIFICATION N __ _ 

__ X ---- = ---- + ____ + ---- : ____ X __ : __ _ 

Total 
Words 

: JO< Paid Sub 
or 

: 60< Non Sub 

Subtotal : Bold/: c"" 
and/or 

: Art/Photo 

BOX IT! 
: 125 copy only 
: SSO copy/on 

Subtotal No. Tot>l 
of 

Issues 

AD #2- CLASSIFICATION N __ _ 

__ X = + + = X __ : 

Toul : ]()( Paid Sub Subtot>l : BokiC Caps BOX IT! Subtotal No. Tot>l 
Words or and/or : S2Scopy only of 

: 60< Noo Sub : Art/Photo : SSO copy/art Issues 

Account Number ------ Total Enclosed ------

REMEMBER: All Ads Must Be PREPAID. $4.$0 min. per ad per insertion. 
Classified ads will not be processed until payment is complete. 

No refunds. Credit only. 



TECHNOLOGY UPDATE· 

How to get surround 
sound without buying 
the theater ... 
Chase Technologies brings you an amazing new 
patent pending surround sound decoder that turns 
your stereo into a five-channel home theater. 

By Charles Anton 

A
s much as I love renting videos, it's just 
not the same as seeing a movie in a 
theater. I remember the first time I saw 

Jurassic Park-I nearly jumped out of my seat 
when the dinosaurs roared. One of the reasons 
movies seem so real is because surround sound 
makes it seem like you're actually there when 
events are happening. Now there's an incredi­
ble new device that lets you use a stereo receiv­

" ... the new Chase HTS-1, 
when used to decode the 
hidden ambience in all 
musical recordings, defi­

er to get that same 
surround sound in 
your home. 

It takes more than 
five speakers to get 
surround sound; there 
needs to be a way of 
separating the signals. 
The new Chase Tech­
nologies HTS-1 de­
coder does just that, 
and in a revolutionary 
way that rivals the 
best Dolby Pro-Logic 
and THX systems. 

Wins over critics. 
In the September '94 
issue of "High Perf­
ormance Review," 
noted audio critic 
Daniel Kumin said 
"the HTS-1 can do 
quite a job of recreat­
ing a 3D theatrical ex­
perience ... surround 
effects emanated with 
satisfying fullness .. . 
sound was clean at 
any level... with quite 
involving and natur­
al sound ambience." 
Plus, John Sunier, the 
leading authority on 

nitely outperforms all the Dolby and THX 
processors (which could cost you up to 
$3,000) .. .I am impressed!" 
Passive circuit. Last year, audio industry 
veteran and Chase president Bob Rapoport 

The secret of surround sound 
Surround sound has become the rage of the 
90's because it adds depth and realism to 
stereo sound, giving you the home theater 
experience. It makes you feel like you're ac­
tually at a concert or theater. To ''fill a room" 
with surround sound, you need more than two 
channels. The HTS-1 provides five channels 
of sound from any two-channel stereo source. 
Free center channel. By connecting your 
VCR or laserdisc player to your TV, you get 
sound from your TV speaker; this acts as the 
fifth or "center channel." 
Upgradeable. The new HTS-1 gives you 
the ability to upgrade by adding the "Dialog" 
powered center channel speaker (instead of 
using your TV speaker.) The decoder can 
also feed an extra amp for the rear speakers 
if you want the ultimate in discreet five 
channel performance. 

sound. 

invented a new five-
channel "passive" cir­
cuit for decoding every 
surround sound encod­
ed movie available. This 
new decoder can be 
used with two, three, 
four, or five channels of 
amplification, making it 
the most cost effective 
method for upgrading 
an existing stereo sys­
tem to full home theater 
performance on the 
market today. 
Breakthrough. The 
HTS-1 is able to decode 
the Dolby SurroundrM 
signals in a stereo, 
videotape or laserdisc 
because the spatial and 
d epth cues have been 
matrixed into the "out­
of-phase" L minus R 
portion of the program. 
By decoding passively, 
the HTS-1 avoids costly 
and noisy signal pro­
cessing. Plus you don't 
need any extra amps! 
Just connect the HTS-1 
to your existing stereo, 
add two speakers for 

surround sound and producer of 
Audiophile Audition, a nationally syndi­

the rear, and you'll experience the 
magic of home theater at a fraction of 

the cost of all other systems. cated radio program for audio enthusiasts, says, 

AWARD-WINNING DESIGN 

A t the 1994 Summer Consumer Electronics show in Chicago, the 
HTS-1 won the Design and Engineering Award for being one of the 

best and most innovative new products of 1994. This award-winning 
design from Chase Technologies is a breakthrough for it's ease of use, 
affordability and outstanding performance. 

< ...... A 

- N- ~ ~---~~-~= -
The new award-winning 
HTS-1 Decoder. 

Easy installation. Hooking up the HTS-1 is 
easy-just connect the speaker outputs of your 
receiver or amp to the HTS-1, then connect 
speaker wire to the front and rear speakers. The 
rear channel speakers don't have to be big. 
We suggest the Chase ELF-1 in either black or 
white finish to match your decor. 

Center Channel. 
The "Dialog" pow­
ered center chan­
nel speaker is the 
perfect add-on for 
home theater. It 
keeps voices and 
sound effects cen­
tered on screen for 
stunning localiza­
tion and clarity. 
Risk-free home 
trial. The best 
way to evaluate 
surround sound is 
in your home, not 
in a showroom. 
That's why we're 
offering this risk­
free home trial. 
We're so sure that 
you'll be delighted 

The ELF·1 rear channel 
speakers integrate perfectly 
with the HTS-1. 

The Dialog powered center 
channel speaker Is video 
hlelded. 

with the quality of these products and the sur­
round sound experience that we are giving you 
30 days to try them for yourself. If they're not 
everything we say, return them for a complete 
"No Questions Asked" refund. 

HTS-1 Home Theater Decoder ...... .... $99 $10 S&H 

Speakers designed by Chase for the HTS-1: 

ELF-1 Rear Channel Speakers (pr) ...... $99 $10 S&H 

DIALOG Center Channel Speaker ........ $75 $8 S&H 

Please mention promotional code 117-NV-1110. 

For fastest service call toll-free 24 hours a day 

800-992 2966 
IIIC!Ciilll 

To order by mail, send check or money order for the 
total amount including S&H (VA residents add 4.5% sales 
tax.) Or charge it to your credit card, enclosing your 
account number and expiration date. 

INDUSTRIES 
2820 Waterford Lake Drive Suite 106 

Midlothian, Virginia 23113 
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MADE IN THE USA 

-- ---

SCOUT IT OUT! 
The Scout automatically finds and records frequencies, will tune a receiver 
and can differentiate between random noise and coherent RF transmissions! 
Pocket sized-goes anywhere! 
For discreet, in the pocket walk-by recording, there is a pager style 
vibrator alert. 
Drive-by recording features a dual mode beeper. 
The Scout will record 200 different frequencies with 250 hits on each. 
With the exclusive feature, Reaction Thne, the Scout can be connected to the 
OptoScan 456 equipped Pro'2005/6 (or any receiver with CI-V). The Scout 
then tunes the receiver to any frequency captured or recalled in .01 seconds. 
In recall mode the receiver can be locked to any of the 200 stored frequencies. 

ADDmONAL FEA1URES INCLUDE: 
• Digital Filter • Auto Capture • EL Backlit display 
• 16 Segment Signal Level Bargraph • CI-V Serial Data Port • Belt Clip 
• lOMHz to 2.8GHz sin~e frequency range • Maximized Sensitivity for maximum antenna pick-up 
• Includes rapid charge- high capacity NiCad batteries 5 hr. operation-! hr. recharge 

Shown with optional DB32, dual band, VH/UHF miniature antenna ....................................... $29. 
~id Charge transformer optional, ACIOO ................................................................................ $39. 

'I'he Scout .................................................................................................... $399. 

~-.--slt 
?,?,00.. IMHz-2.8GHz 
~ MiniCounter 

Sl39. ?,000~ 10Hz-3GHz S349. sOl\L Bench-Portable $()89. ss\\1.1! Single Sideband S399. 
~ HandiCounte~ ~ Multifunction Counter ~ Bench Counter 

• True pocket size 
• 10 digit LCD display for optimum 

outdoors visibility and longer battery life 
• Select six gate times 
• Direct & pre-scaled ranges 
• Hold switch locks display 
• Low battery indicator 

~\ .. 10Hz-2.8GHz $249. 
~ HandiCounte~ 
• High speed OE10 
• Digital Filter greatly reduces 

random noise & oscillation 
• Digital Auto Capture locks counter display 

on first reading to pass filter 
• 5 Hour NiCad 
• 10 Digit Backlit LCD display 
• 16 segment RF bargraph 
• AmvStore button stores & recalls 

frequencies 
• 2SOMHz direct count 
• Digital Communications Port permits 

data lOWng with optional converter & 
software 
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• High speed OEIO 
• Digital Filter greatly reduces 

random noise & oscillation 
• Digital Auto Capture locks counter display 

on first reading to pass filter 
• 6 Hour NiCad 
• 10 Digit Backlit LCD display 
• 16 segment RF bargraph 
• AmvStore button stores & recalls frequencies 
• 250MHz direct count 
• Built in RS-232 Serial Port permits data 

lOWng with optional software 
• Multi-function: Frequency, Period, Ratio & 

Tune InteJVal Measurement 
• Dual High Impedance Inputs & Amplifiers 
• Built In High Pass Filter 

With all the features of the 3000A plus: 
• Dual SO Ohm and IMeg Ohm input 

amplifiers with ACJDC coupling, ± Polarity, 
T~r Level adjust, Low Pass Filter & 
Attenuator 

• Internal clock output/external clock input 
• RS-232 Serial computer interface 
• Optional ± O.lppm TCXO or ± O.OSppm 

KVG ovenized timebase 
• Optional rapid charge NiCads for portable use 

Products below shown with optional 
antennas. When you order ask about our 
Probes, Product Accessories and our full 
line of Antennas and Filters to give you 
maximwn pick-up distances. 

• The one and only Conventional Single 
Sideband Bench Counter 

• High visibility vacuum 
fluorescent 
display 

" • Di~tal Filter 
&Digital 
Auto Capture . . . . ... 
•DirectD~~S~fues~randDigi~S~al 

Processing for high accuracy 
• Built in RS-232 Serial Port pennits data 
I~ with optional software 

• Active Antenna HF input for high sensitivity 
and off-the-air measurements 

• Optional ± 0.1 ppm TCXO or ± O.OSppm 
KVG ovenized timebase 

In FL: 305-771-2050 
FAX: 305-771-2052 

800-327-5912 
5821 NE 14th Avenue 
Ft lauderdale, FL 33334 
Contact Factory for shipping prices. Visa, Master Card, 
C.O.D. (Cash or Money Order only.) 

All prices and specifiCations are subject to 
change without notice or obligation. 

Write In 110 on Reeder Service C•rd. 



STOP 
CABLE 

[LEI? 

- -2 -
~ 
~ 

Is Your Cable 
Company 

Robbing You 
Blind? 

I~ I 

~ 
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NEW BASIC STAMPS! ® 
Stamp-Sized Modules Run BASIC Programs 

BASIC Stamp I Module (BS1-IC) 
8 general-purpose 1/0 lines 
256-byte program space (1 00 instructions) 
4-MHz clock (2400 baud serial, etc.) 
$29, $39 with carrier board* 

BS1-IC 

They're here! These new BASIC Stamp modules are the latest in 
BASIC Stamp computers. These modules are perfect for numerous 
applications, from controlling model trains to monitoring factory 
sensors. They have 8 or 16 1/0 lines, which can be used for a variety 
of digital and analog purposes . And like the original BASIC Stamp, these 
modules are programmed in BASIC. Our special "PBASIC" language includes 
familiar instructions, such as GOTO, FOR. .. EXT, and IF. . .THEN, as well as SBC 
instructions for serial 1/0, pulse measurement, and button debounce. In the new BS2-IC, 
there are even instructions for interfacing to popular devices from other companies, such as 
the Dallas Semiconductor "Time-In-a-Can" real-time clock. 

The BASIC Stamp Programming Package contains everything you need to program Stamp 
using your PC. The package includes our editor software, programming cables, manuals, 
application notes, and free technical support. The package is available for $99; tamps must 
be purchased separately. 

The BA IC Stamp I will always be the smallest and least expensive Stamp. For many 
applications, it's the most prudent solution. However, a growing number of customers need 
the additional features of the Stamp II. We hope you 'll find both Stamps useful and fun. 

® 

PIC16/17Cxx DEVELOPMENT TOOLS 
New prices make PIC development more affordable 

BS2-IC 

BASIC Stamp II Module (BS2-IC) 
16 general-purpose 1/0 lines 

GND 

RES 

+SV 

P1 5 

2048-byte program space (600 instructions) 
20-MHz clock (9600 baud serial , etc.) 
$49, $59 with carrier board * 

• Tbe carrier board is a small circuit board with 
a SIP or DIP socket, a prototyping area, 9-volt 
bauery clips, and a PC programming connec­
tor. Tbe carrie1· board makes programming and 
prototyping easy. Plugged into a carrier bom·d, 
the new Stamp modules have the look and feel 
of the original BASIC Stamp. 

You've probably seen the articles about PIC microcontrollers. They're popular because they're 
cheap and efficient. Which i why we chC>se PICs for our BASIC Stamps. A typical PIC has 18 or 
28 pins, 1K of program space, and 32 bytes of RAM, all for around $5. If you'd like to program 
PICs in assembly language or C, we offer the hardware and software tools to get you going. 

PIC Programmer Hobbiest Pack 
Assembled programmer for PIC16C5x/64/71/74/84/ ... 
Manual on disk; user-supplied cables and power supply. 
Just $99! 

z 
n 

3805 Atherton Road, #102 • Rocklin , CA 95765 • USA 
(916) 624-8333 • Fax: 624-8003 • BBS: 624-7101 

1D94NV BASIC Stamp and the Parallax logo are registered trademarks of Parallax, Inc. • PIC is a registered trademark of Microchip Technology, Inc. • Features and prices subjed to change w ithout nolice. • Prices are U.S. prices only. 
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