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24GB Ultra SCSI DAT Tape Drives Cisco Routers and Hubs
No Minimum Bids! Bids Start at $50

AT s
ALK T 7 P

Sun Workstations and File Servers 15,000 RPM Ultra 160 Hard Drives
No Minimum Bids! $10 Minimum Bid

Disk drives cost too much.Take advantage of dot-com closeouts and bankruptcies.VVe're
liquidating thousands of PCs, hard drives, and accessories.Visit www.scsidrives.com and name your
own price! Join our mailing list for advance notice when special sale items arrive!

A CORPORATE SYSTEMS CENTER

3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1110
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Computer Microscope!

¢ Intel "OX3+" w/USB cable 5
# Capture single frame or 'movie’

¢ 10X, 60X & 200X lenses :

¢ ‘Bonus' 4 min, sound recorder! |

¢ Store/manipulate images!

+ New, retall packed w/all accesories

HSC# 80623 $5Q._5_0!

e g
Cat5 Patch Cable

Just under $.50 each by the case!!
2

+ ‘Foxconn’ #CTBEB12TE8-A17, Yeliow, 12 fi.
+ New, sold by case only (80 cables/case)

HSC#19234

Power _SUEIE Deals!

T -
4 Cherokee Model No. MQT154A1 - 150W

4 100-240VAC, 47-63Hz, 3A - 1.5" x 425" x 8.0"

¢ +5VDC@26A, +3.3VDC@8A, +12VDC@EA,
-12VDC@1A

4 New, OEM packed, 90-day warranty

HSC# 19266 $17.50

4 Cherokee Madel Na. e Friedorey
CAP201H3DU - 200W, 1.5" x 4.95" x 8.75"

4 100-240VAC, 47-63Hz, 3A

¢ +5VDC@26A, +3.3VDCEBA,
+12VDC@6A, -12VDCa1A

+ New. OEM packed, 90-day warranty

| HSC# 19267 $19.95

_$39.95

SuperStack Il Switch
|

# 3Com SuperStack Il Switch 1000 10BaseT hub
+ 12 MDIX ports, full duplex support, Virtual LAN

4 Multi-forwarding, advanced security, much mors!
4+ New, factory-boxed units - 90-day warranty

HSC# 19284 $35.00!

Variable Transformers

115VAC input, 0-130VAC output, 60Hz

HSC# 80474 500W  $45.00
HSC# 80461 2000W  $95.00

Disk Drive Deals!
4.3 GB SCSI1/2HEIGHT
4 ST15150N hard drive
+ 21 Hds, 11 Disks, 3,711 Cyl,
4 7.200 RAPM, 9.0 mS avg. seak
+ HSC 90-day warranty

HSC# 18412 &

9.1GB ULTRA SCSI 4.0GB Laptop Drive

+ Seagate ST19171WC, 80-pin

+ T200RPM, 4.6mS av. latency

+ Wide to std. SCS| adapters - $10!!
+ HSC 90-day warranty

HSC# 18753

® 0.49°H x 2.75"W x 3.94°D
4 OEM pkg, 90-day warranty

$55.0l_]

+ Fujitsu MHC2040AT, 33.3MB/s(UDMA)

4 HSC#18134 2.5" to std IDE corn guail
HSCH# 19256 Q ;

$39.95!

$24.95

HSC Web Specials!

You can find these in the “Specials” area of our on-line shopping pages at

www.halted.com...check them out and use our secure site to place your order.
10/100 Ethernet Card

% HSC# 19334 $12.50

20KOhm/V Analog VOM
HSC# 18260 $9.95

10-Base T card, ISA
HSC# 18943 $4.95 —

PCMCIA 10BaseT
HSC# 19336 $12.50

Adapteﬁs A 2mWw Siim Laser, 12VDC
' HSC# 19278 39.50
HSC# 17995 $7.50 8

vawh/ 5)

ow RN -

Basic Clamp Meter
HSC# 80608 $45.00

Initio SCSI Cntir, PCI

Tower, cabinet, 7-bay HSC# 18218 $9.95

HSC# 80544 §42.50

Color camera, digital
HSC# 17503a $9.95

(EF\
'T;P

Batt charger, NiMH
HSC# 19151 §17.50

AV ‘Firewire' card,
HSC# 80613 $45.00

Check out our

Weekly Specials!
www. halted.com

7N

w

Table Top Solder Pot

HSC# 80618 $14.95

HSC# 19283

e
Pixie2 Tranciever Kit
HSC# pixie

Rk

12VDC 40 AH, lead/acid
HSC# 18917 $29.50
SCSI scanner cntlr.

HSC# 19221 $4.95 Q"
g 600 Watt Solder Pot
HSC# 80611 $97.50

ATX, 145W Power Supply

HSC# 18350 $9.95 .
2 4
Bargain DMM

Server Cabinet, ATX HSC# 80370 $14.95
HSC# 80541 $149.95

;M™%
5V,3.4A Power Supply
HSC# 19312 $9.95

HSC# 18665

=

—

mo Recorder w/VOX

6VDC, 12Ah lead-acid
§9.95

§9.95

HSC# 80610 §32.00 Compact Power Supply
HSCH# 18415  $12.50

ATX 200W Power Supply
$14.95

56K Modem/Hub

# Four-port hub card, with 56K V30 modem

+ For mult-PC web access!
+ ISA-type, CD software incl.
+ OEM packed, 90-day warranty 4

HSC# 18942 $17.50

Video Players!

115VAC Unit
#+ Magnavox video player, working pulls
4 Standard 'F' & RCA connectors
4 Swilch selected Ch. 3 or Ch. 4 output
+ Working pulls, HSC 90-day warranty

HSC# 19152
sizs0 R

12VDC Unit
+ Same as #19152, but 12VDC
# Full front panel conlrols
# Remote capable - remote not incl.

12VDC & 120VAC Built-In!
#+ Model No. VHS-10S player deck
4 Std NTSC VHS format, fmt-pnl controls
4 Perfect for on the road!
+ Working pulls, HSC 90-day warranty

HSC# 19048
$19.95 -

+ Working pulls, HSC 90-day warranty

3 Retail/Wholesale Locations:
Main Office - Mail Orders...
3500 Ryder St. Santa Clara, CA 95051

Since 1963!...
Silicon Valley’s

Electronic Marketplace
(5]

Electronic
Supply

Santa Clara  1-408-732-1573
Sacramento 1-916-338-2545

Rohnert Park 1-707-585-7344 &00.

Compact Keyboard!

BA/88 enhanced key layout 1l
Finger glide mouse function it
Space Saving design . -
Free PS/2 connector adapters!

New, w/mouse driver diskette and manual

HSC# 19328 $1 4.95

4MB PCI Video Card|

¢ SIS 6326AGP chipset, 512K x 16EDORAM |
4 PCI bus card 1

+ Windows Plug 'n Play g
# 700 in stock, volume discounts! i
& VGA driver CD included [
+ New units, OEM package, 90-day warranty

HSC#19332 $9.95! |

AT/ATX Motherboardy

Model 'GA-6BA’ Pentium2/3 | AN
P2s to 400MHz, P3s to 650MHz o]
DIN-5 kybd skt, Intel 440BX chip

AGP, IDE. 2810, PIO

4-PCl, 2-15A slots & 4-DIMM

New, DEM pack, w/CD, cable kit & user manual

HSC# 19331 $24.95 |

USB Network Adptr!

Compact - perfect for notebook PCs
Dual-speed 10/100 RJ45 jack

Phug 'n play with Win 98 & 2000
Powered by USE port A
Compatible wiLinkSys.other USB hubs
New, w/cable, manual, 80-day warranty

HSC# 19335 $19.95

Win-based Terminal

WYSE ‘Winterm 23158E ?
Virus-proof - high security -'
Easy access 1o server apps.
Up to 32 users/servers, tiny footprint t
# V7220, VT100 and VT52 emulation L
+ Mouse, keyboard power supply included!

HSC#19346 $89.50 |

PCMCIA ScCSI!

EPSON PCMCIA interface card
Epson/Adaptec APA-14608

Up to 2mBisec. bus rate

For DOS. Win3.1, 85/98 & NT
OEM pack, w/DB-25 cable
90-day warranty

HSC# 19160

$49.50 |

PCMCIA Ethernet!

EPSON Type Il PCMCIA interface card
10Base2 &10BaseT cables included!

For notebooks/PCs with Type I slots

For Windows 3.1, 95/98

No jumpers or swilches - Two LED status lights
New, boxed, diskette & manual, 90-day warranty

HSC# 19125 $9.95

Order Toll-Free:
1-800-4-HALTED (442-5833)

or...ONLINE, AT: www.halted.com

Terms: Some quantities limited; all items are subject to
prior sale. Minimum order: $10.00 plus shipping.
Orders under $20.00 subject to $2.00 handling fee, in

addition to shipping. All orders shipped by UPS Surface
unless otherwise specified. $6.00 UPS charge added for

Visit our website for detailed information on

domestic and international shipping methods.

Circle #53 on the Reader Service Card,
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THE BASIC ATOM... BAsic AToM MODULES

BAasic ATOM

Whether you are a beginner or a professional programming, ATOM 24 MODULE

microcontrollers has never been easier ! Experiment and test

code changes on-the-fly! Bring your projects to life quicker ONLY $59.95 ATOM 28 MODULE
and easier with the Basic Atom ! ONLY $64.95

ICD - IN CIRCcUIT DEBUGGER

Stop wasting time strategically planting debug statements
throughout your entire program. The Basic Alf)m software BS2 / BS2p Pin C tibl ATOM 40 MODULE
includes a built-in ICD (In Circuit Debugger ). Watch variables, ( / p Pin Compatible.) ONLY $79.95

SFRs and RAM values as each line executes. The Basic Atom’s

ICD is so easy to use, even a first time user can have it up and
running in minutes ! ATOM DEVE LOPMENT KiTs

SYNTAX

BS2p compatible syntax, with a complete expanded set of
powerful and easy to use commands ! Serin, Serout,
If.. Then..Elseif..Else..Endif, Do..While, While..Wend. OWin,
OWout, ADin, Pulsin, Pulsout, PWM, Xin, Xout and more!

MATH
The Basic Atom supports 32 bit floating point and integer
math. This includes 32 x 32 bit divides and multiplies.

WHAT DOES IT ALL MEAN 7 Kits Include: Development Board, Atom,

32 Bit Math Manual, Cable and power supply

With 32 bit math you can have variables containing values of

up to 4 billion. So statements such as these are now possible: STARTING AT $ | 49 .95

BSEpYE = 200,000 POWER SUPPLY INCLUDED, NO
300 Bytes of RAM MATTER WHEN YOU ORDER !

With more RAM you can have more variables ! No more

wasting time trying to save variable space.
SUPER DEVELOPMENT BOARD
Firmware Upgradable

New commands, more features with each new software release
| : The Super Development Board

supports all DIP versions of the

Built In Hardware Atom including the Atom 40 Pin.
Built in hardware runs independently of the main process. The Super Development also
This allows you to generate a pulse or receive serial data while includes a high power 1 amp

j is doing s thing else. y
your program is doing something else requlator (LM2940), Heat Sink,

If. Then..Elseif..Else.. Endif external battery connector and
Expanded decision making, allows a program to have more more |

functionality without the code size and complexity. Smaller
programs mean less problems and less time to debug !
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STARTING AT

B\
KQ \'l ADin
N\ With built-in Analog to Digital converters, there is no need $ 6 S O5 ) _
for the extra hardware commonly used. It can all be done on (BS2p40 Pin Compatible.)

the Basic Atom.

O

TO ORDER VISIT WWW.BASICMICRO.COM OR CALL
us AT 248-427-0040 M-F |O AM TO & PM

3A3iC MiCRO iNC

Microcontrollers Made Easy™

Al

\Y%

The Basic Atom is a registered trademark of Basic Micro Inc.
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20 BUILD THE TELEPHONE
CALL LOGGER
Keep track of all your outgoing calls,
whether they're long distance or local,
for business or home.
By Peter Crowcroft

HAM RADIO OPERATORS —
WHO NEEDS THEM?

Ham communications still play a
vital role in disaster situations. Just
ask your local American Red Cross
chapter. By Gordon West

32

THE GLOBESPAN WORLD
BAND RECEIVER

Shortwave radio offers a unique listen-
ing experience to what's happening
abroad. Tune in with this home-
constructed unit and hear what you've
been missing. By Lyle R. Williams

44
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COLUMNS

The subject of program structure is
continued plus take a good look at

l

i 55 LEARNING RVK-BASIC —
|

! loops. By Bob Vun Kannon

72 SOLID-STATE VOICE
RECORDER USING FLASH
MSP430

Make your projects talk with Texas
Instruments’ “system in a chip” micro-
processors. By Murugavel Raju

TECHKNOWLEDGEY 2002 7
Fuel cell technology takes another step;
Microchain has potential microelectromechani-
cal applications; This month'’s “world’s fastest
supercomputer;” Pocket PCs
geared for commiercial applica-
tions; Hot-swap controller
enables live board swapping;
Electron-positron linear collider
proposed; and Gates threatens
to kill Windows.

By Jeff Eckert

LASER INSIGHT 12
A few more pulsed systems are introduced and
dye lasers are discussed.

By Stanley York

NEW CcOLUMN??

OPEN COMMUNICATIONS 28
Two shortwave radio kits are constructed and
reviewed. By Louis E. Frenzel

ELECTRONICS Q & A 35
What's Up: Solar temperature controller, solar
books, and stereo fan cooler. Soiled inkjets, elec-
tronic symbols, and sexing transistors Also a
low-power version of a constant current source,
long-life bulbs, and free CAD programs.

By TJ Byers

AMATEUR ROBOTICS

al

|
Machining techniques and simple- s_trétegies are

presented to help achieve better precision with
actuator design. By Robert Nansel

STAMP APPLICATIONS 75
Objects in the Machine. Java is now available in
a microcontroller format. By Jon Williams

DEPARTMENTS

Reader Feedback 15
Tech Forum 78
New Books 10
News Bytes 15
Dealer Directory 34
Events Calendar 52
Electronics Showcase 42
Prize Drawing 40
New Product News 40
Classified Ads 58
Classified Ad Info 62
Advertiser’s Index 66
Gadget-o-rama Contest 31
NV Bookstore 50
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ADDITIONAL MAILING OFFICES. POSTMASTER: Send address changes to Nuts & Volts, 430 Princeland Court, Corona, CA 92879-1300.

Nuts & Volts Magazine/June 2002 5



NEW! 0.0001 Lux, Black & White, NIGHT VISION CAMERA!
Near “Starlight” PERFORMANCE and 600 Lines Resolution.
State of the Art Video, Our GMV-6K, Takes the Prize.

N "

B&W QUAD PROCESOR,

For covert, military & sclentific opplications, this is it

Unbelievable 0.0001Lux @ f1.2 performonce Is

enhanced through low speed electronic shuttering, g
digital frome infegration and advanced DSP. Did we

menfion 600 Line resolution? Auto sensilivity mode

storts as it becomes dark. 24 hour surveillance is

possible with the optional 1.4 auta iris lens shown below

Seven Gain/Shutter modes are user selectable, Normal, X4, X8, X186,

X24, X32, X64. These provide frame rates of 60, 15, 8, 4, 3, 2 and | per
second. Auto/off BLC, 5/N =52dB, Mirror on/oll, Gain on/off, aulo electronic
shutter 1/60 10 1/120,000 sec
494(V], with 380K pixels, 470 Lines, 12VDC +

standard ¢-mount lens nol included

. Alum. housing, dual 1/4x20 mig. Specs: 1/2° CCD, 7681H X
+1VE@200mA, Std. video out on BMC. Size: 51mm x
5imm x115mm long. Reguiated power adapter included. All functions can be externally controlled. Use

SPECIAL, GMV-6K-OSD..544%9ea. High performance auto iris lens, 12mm, §1.4..$19%aq.

o The GM4-BQ is an unbeotable volue Four camera
g ;p Inputs with loop through. Full screen image, REAL
L TIME display, high resolution: 960 x480, brightness

- adj. for each chan. Alarm lime 1-20 sec | 4 alarm
inputs. Auto Sequencing mode with adj. dwell:1-4
sec, Quality video processing. Specs: #4 video mpuls
=] monitor out and VCR infout, =4 alarm inpuls
sBuzzer 2 Alarm Qut *Dim; 239 %166 %55 mm

GM4-BQ QUAD.........5179
CROSS-HAIR RETICLES,

now with 12, Built-in SUPER, WHITE LIGHT LED'S,
Sieek block anodized, BRASS, housing. O-Ring sealed & WATERPROOF
Ac!;uslu!:e mount incl. Specs: 1/4° CCD, 350 Lines res . 0.5 Lux sensitivity, AGC,
Auto Shutter 12VDC @220mA, 4mm, 78° FOV lens, a’\rﬂﬂ||l|ﬂlh' lens. NTSC
video oul Superior construclion, UWira small Size only: 1.25diom. X 2" long
With 60 ft. cable. Perfect as a COLOR remote area inspection camera, Now with
TWELVE, super bright, white LED'S! BRAND NEW,

NEW and IMPROVED, COLOR, UNDERWATER, CCD CAMERA (o'own to 60 fr)

GMA400K-12 with LEDs..........$22%a. or GM400K-N without LEDs.......

..519%9ea.

MNew precision ruled

glass. 1.8" diom. x 125"

thick. Give your projects aff b4
professional fouch

Usually quite pricey.

Special.......... 5 for $10

INCREMENTAL OPTICAL ENCODER,
LUCAS/LEDEX

These unils must ship via fruck. Very limited quantity. These are used in good condition

L.

SERIOUSLY SIZED SERVOMOTOR SLIDE,

provides 21" of precise travel.

But Wait...There's More!
These heavy duty, molorized linear slidas,
do thair sliding on 3/4” diom. Thompson
steal roll. The X axis is molivated by o
substantiol 3.4" diom. EG&G servomolor
type: ME3515-1918 with an EG&G 1000
count encoder driving o flex coupled 1/2°
pulley which belt drives 2.2 diam
transter pulley which direct drives the 1.5
final drive pulley which moves the 0.6
wide loathed belt which moves the carriage. The X oxis carriage contains © motorized rotary unit with the
same type EG&G servomolor driving a 5.5° diam. 1/4” thick aluminum platter mounted af aboul a 20 degrees
angle to the bose Rotation is via on anti bocklash gearing system directly driven by the molor. Supporting all
these goodies is a welded, 3° wide steel channel frame. The system overall size is: 4571 x 14.25"W x 8.75°H

XSLIDE-ROTARY....... $229 ea. or 2 for $399

TYPE: 5-10208A-
1386. Provides
1386 counts per
rev! That's 5544
B counts per rev in
B ' quadrature!
. 8 5VDC powered. TTL
compatible outputs
of: AA BBand M M,
/4 diam, x 1/2°L,
ball bearing shaft. Size: 2.3"diam x 1.9"deep
Removed from equipment. A super value

LUCAS-ENC1368...........53%a.

WE ARE LOOKING for UNIQUE
ELECTRO-OPTICAL, MOTION

CONTROL DEVICES and
RELATED. PLEASE FAX US YOUR
LIST of AVAILABLE MATERIAL.

( NEW, GM960R TIME LAPSE VIDEO RECORDER

Finally o brond new, 4 head, T/

L recorder with all the features

af a price you con afford

Fealures: = Up to 960 hours on - -

a standard 1-120 VHS tape » 12 4
different modes for record and ss—"
playback » Audio recording in

the 12H and 24H mode. » 300Day memory backup = Easy mode sefting.» On- screen
menus = Auto-Repeal recording mode = Serial or One-shol recording = Time, Dote,
speed, ond Alarm indicators on screen. These deluxe units are front loading and are

14°W x 3.5°H % 12.2°D, 110VAC pwr. GM960R-VCR...$37%ea.

NEW! 6.8" LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A huge
23sq. inch VIEWABLE AREA, Super Deal. 2.8X the VIEWING AREA of
a 4" WOW! We wish you could see the colar solurafion and resolution of this superior
LCD disploy. Excellent contrast ratio, high
quality, full color images are comparable
to a CRT. Perfect, portable, general
purpose color manitor for standard NTSC
color or B&W video, Fully compatible with
all our cameras as well as Camcorders,
VCR's, DVD's etc. OEM “component” style
unit has no outer cabinet, Designed lo be
installed in YOUR housing via four
maounting labs as shown. Specs
Resolufion, 1152H x 234V, 270K Pixelst @
Viewing angle, Top 107, Down 307, Left
45¢, Right 45 , Brightness, 300 ril, Size: W
% H %D lemm/inl, 157.2 x 122.6 % 8.0, 6.2° x 4.83" x 1.1°, Weight, 100z Supplied with 30°
input coble. Video input via BNC jack , 12VDC input via a standard barrel connector
BRAND NEW, FIRST QUALITY. GMTFT6S.......$16%€a.
Regulated 12 VDC/110VAC power supply.......$8.95eq.

BRAND NEW, SPELLMAN +25,000 VDC POWER SUPPLY
5L Series, 250Watts, and it's only 1/34"HIGH !

g I )

These new, boxed units are the type: SL25P250. Utilizing resonant lapology, the
propriefary control system maintoins high frequency over the entire operation output
range. High Frequency operation allows dynamic response ftime of less than 5
milliseconds and one of the lowest ripple specifications available

Providing +25000VDC @ 10ma with low ripple of 0.02% rms, line and load regulation
is 0.005%. Curreni load regulation: 0.05% of full current for vollage changes and
Current line regulation + 0.05% of full current over the specified input vollage range.
NSVAC powered. Size: 1/34°H » 19°W X 197D rack mountable. Weight is: 17 Ibs. Stability
of 0.01% per hour ofter 1/2 hour warm up. 0.02% per 8 hours typical. Temperalure
coefficient: 100ppm per deg C. Ambien! operating temperature: -20C lo +40C. Fron!
panel on/off circuit breaker. Other features include, Internal faull protection, front
panel indicotors for Line power, High voltage OFF and ON, Overload, Interlock status
and over temp  These supplies have no front panel controls. The 1Y0 interface is via a
24 position terminal strip of the rear. External 20Kohm pot, not supplied can be used
fo remate control the current. Outputs are provided for external metering of output
Complete with original instruction manual, schematics, HY output cable and AC line
cord. These units are factory set for 25KV out instont on as provided. These are
hazardous and potentially deadly vollages, Do not purchase if you do not know what

you are doing. Mus! be over 18. All sales final. SPELLMAN, SL25KV.....$399ea.

POWER to SPARE, 12 VOLTS at 17.2 Ah,
NEW EX}DE SEALED RECHARGEABLE LEAD ACID BATTERY
2 Type NP-18-12, Now is your chance 1o perk
up those power prajects. Perfect for
powering many porfable devices such as
GPS, laptop or lelescope, fish finder or
underwater camera, The list is endless
Don't be left out of this opportunity. The size
Is @ manageable 7"W x 6.75"H x 3°D, weight
Is 14 Ibs. Heavy duly post type conneclions
Use two in parallel for 34 Ah WOW! Ltd. gty
EXIDE-NP1812.....524ea.
Case of 4, EXIDE-NP1812-4.....589
lamp Charger, EX-CHGR....$15¢ea.

< XIDE*

By m"&mduu: ulm-

'E‘E_LZ_B__,\HM Ah

J

ORDERS. 800.810.4070
Tech 603.668.2499

/ :"vr.‘r‘f-

—
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NEW! 0.01 Lux, COLOR NIGHT VISION CAMERA!
FANTASTIC LOW LIGHT PERFORMANCE, ON SCREEN, menu driven
setup of all camera parameters. STATE of the ART, GMV-35KOSD,

Unbelievable 0.01Lux @ 1.2 performance is enhanced
through low speed electronic shuttering, digital frome
infegration & advanced DSP. Auto sensitivity mode starts as
it becomes dark. 24 hour surveillance is possible with the
s - optional f1.2 lens shown below. Specs; Shutter speed auto or
manual, 1/60 to 1/120,000, 60dB S/N rafio!, 154dB Smeor rejection!, AGC
gain 0 dB fo 18 dB. Digital gain 0dB 1o 12dB. Digilol zoom continuous from up to 2Xin
0.1 steps. Masking mode allows hiding 4 programmable zanes for privacy protection
Camera on screen name,. White balance modes: Aula rruc&l"-g. one push or selection from
37200k, 4800k, 5600k, 7800k, and "double white balance” independent while balance circull
for both bright and dark zene, maintains correc! white balance even with combined indoor
& outdoor lighting. Programmable 48 zone back light compensation mode for difficult
lighting situation. Negative mode. Mirror imoge & up/down selecfion. Seven, selectable
Gain/Shutter modes. Normal, X2, X4, X8, X16, X24, X32. X564 These provide frame rates
of 60, 30, 15, 8, 4, 3, 2, and 1 per second. Alum, housing, dual 1/4x20 mlg. Specs: 1/3"
CCD, 81[HI X 508[V], with 412K pixels, 470 Lines, 12VDC +1Vv@250mA, Sid. video out on
BNC. Std 5-Video out on 4Pin conneclor Size: 2°H x 2°W x 4.57 long. Regulated
PWR included GMV-35KOSD..$399ea. Auto Iris Lens, 4dmm, £1.2..89%ea.

A SECOND 5ER."OUS£Y SIZED SERVOMOTOR SLIDE, By ANORAD,
Provides 23.5” of Precise Travel.

But Wait...There's a Z AXIS BONUS!

These SUPER HEAVY DUTY, motorized linear slides,

do their sliding on crossed roller bearings. The X

axis is mofivated by o 2.25" diom. EG&G

servomotor type: MT-2130-02BE or similar with

e
o s
e

T
TR T
g/

encoder driving o flex coupled 0.75" diam. ball
screw drive. The *\uge carriage is: 28" L x 5.5" Wx 1.1" Thick.  The X axis is a massive
precision machined (Mehanitel casting. Mounted fo the carrioge is a substantial Z axis
unit sporfing dual THK, YH2218, 0.6°H x 0.5°W rails or similar. Riding the rails are four
recirculating ball carriages attached fo a 1/4° thick aluminum plate, (Two carriages on
each side] Running down the center is a 1/2" diam. ball screw driven by a size 23
stepper molor. This molor provides the drive for the 1057 travel, Z axis. These unils were
originally designed 1o be used in a “goniry” configuration ie. suspended over the
workpiece with the workpiece maving in the Y axis, Overall size is 48°L x 17"W x 20°H
This is the perfec! setup for heavy duly culling or engraving. Slides of this quality don't
come around very often. Don't miss oul. We have a very limited quantity. These units
must ship via fruck, These are used in good condifion removed from optical equipment

(ANORAD SLIDE.. $349 ea. or 2 for $649 )

SUPER SLUETH, SPY BORESCOPES,
OW TWO MODELS AVAILABLE!
Actually o doctor would call thern

I
-

“ anrithroscopic borescopes. Super
high quality medicol grode, stainless, construction. Both
maodels have a direct view eyepiece and a standard 90
degree external light port, The unit pictured above is
constructed with a 6.57 long X 7.5mm diameter tube with
the objective end oplic ongled of o 30 degrees for easy
viewing of surrounding areo, The second style, shown
below offers a 9.757 long tube with an amazingly small,
2.2mm in diometer with a flot objective end. That could
really get you info some fight spols, Reg price: $800ea

BORESCOPE-6.5"..............522%a.
BORESCOPE-9.75"... $24%eaq.
BORE-PAIR-6.5"+ 9.75".....8450 per set.

THOMPSON PRECISION STEEL BALL
BUSHING, type A162536 <
These are new, boxed, general "
purpose closed LINEAR BEARINGS f
Size: 2.257L x 1.56°0D with a 1" diam

bore. Rated for dynamic loads of up /

10 350ibs. d. gty THOMP-BB536........522ea.

" J

NEW! WEATHERPROOF B&W mini TUBE CAMERA
fndusma.l' sf(engfh solid machined housing.

“Sleek black anodized, BRASS, housing Is
0-Ring sealed & WATERPROOF. Adjustabe
A mount included. Specs: 1/3" CCD, 400
1 Lines resolution, 0.05 Lux sensitivity, AGC,
', Auto Shutter. Operates on 12VDC
Il @200mA, 4mm, 78° FOV lens, A real
glass lens. NTSC video out. Superior
consiruction. SENSITIVE fo IR. Ultra small
Size only: 1.25° diam. X 2° long. With 60 f1. cable. Great for outdoor use oo,

NEW, GM300K-N........$99

NIKON, 105mm, {2.8D AF MACRO LENS!
BRAND NEW, U.S. WARRANTY, BOXED
The legendary, close-focusing 105mm {/2.8D AF
Micro-Nikkor offers images with stunning detail. s
105mm focal length adds extra waorking distance
Now you con accommodate several different
lighting fechniques with one lens. The exclusive
Close-Range Correction System allows focusing as
near as 12 inches with a 1:1 reproduction ratio! The
super sharp, 105mm focal length is an excellent
choice os a porfrail lens, SPECS: Construction; 9
elements in 8 groups, Picture Angle: 23° 20,
Minimum Focus Distance: 1 fool, Maximum
Feproduction Ratio IMacro Settingl: 111, Filler Size
52mm, Dimensions: 3" diam. x 4.1, Weight: 19.6 oz
This product is brand new in std. NIKON box. Original
MANUFACTURERS USA warranty IS included. Nikon 105/

2.8 Micro AFD #1988N Ud. aty. NIKON-105.....$42%ea.

SUPERB SLIDE, TRAVERSES 2" with STEPPER DRIVE

The motorized, linear ball slides from NEAT are extremely rigid. No slop
with these hefty units. Top
and bottom machined from
a 1" thick and 1.25" thick
solid alum. plate. Flex
coupled, 12VDC @ 0,444
Rapidsyn size 23, 6 wire
stepper is included. These
slides are in excellent
condition and removed from p
equipment Overall size of slide is3"x 4" x 2" add 2. ?5 to ILngIh
stepper. Excellent for applications which require exireme repectability. Lid

'S = Y a

HEAVY DUTY, INDUSTRIAL FOOT SWITCH, USA MADE!
Manufactured by Linemaster Switch, their model. 635
S. UL approved. Rated for 15A @ 125VAC, 10A @
250VAC or 1/2HP. Made for rugged use with all cast
metal construcfion. The fool pedal is surrounded by a
steel guard on four sides to prevent accidental
activation. Guard can be removed with two screws
Ten loot log, four conductor cable attached. Very nice,
superior quality infended for use with medicol laser
systemns. Two independen! SPST micro swilches. One
closes at about 50% pedal travel and the other closes
at 90%. They are both closed ot 90% Overall size
including shield: 6W x 6°0 x 4.5°H, Pedal size: 3.5°W x 5°L x 1.75"H Pedal finished in
black powder coal. Shield is “putty” color. Weight is 7lbs. No Slip pad on boftom
Limited quantity. PRICE.....$24ea. or 2 for $45

NEW, SECURITY MONITOR. NOW YOU HAVE THREE CHOICES!
Commercial quality, Hi-resolution B&W and Color

88 monitors. Brand new, 90 day warranty. BNC video in and
N Ioop through. Rugged black steel case. Three models are
W available: choose a 9" or 15 Black and White with 1000
lines of resolution or a 14" color with 450 lines of
resolution. You will be amazed ol how much better they
will make your video look! There s no substitute for a real
muonitor. With UL, FCC and FDA approvals

.+ SPECIAL, BWMONITOR-9HR........594 ea.
BWMONITOR-15HR.....$15%a.
COLORMON-14HR......$21%ea.

SPECIAL PRICE, 350MHz, TEKTRONIX 2467, MICRO CHANNEL
PLATE CRT! with 4 Channels, 500ps per div. in normal room light.
Displays intermittent variations as they happen. Captures the slowes! one shot events

r with 4ns per division a 100 fold
D8 O @& @ increase in the visual writing rate
gl BT over conventional CRT. Features
| ns rise time, 500ps/Div lime
base, 2mV/Div. vertical sensitivity
at 350MHz, 20ps time interval
resolution, 1Mohm / 50-ohm
input, 500Mhz trigger bandwidth,
four channels. On-screen
waveform cursors provide vertical
& horizontal scale foctors, frigger level, voltage, time, freq., phase, ratio values and
made indication. With 2 probes, pouch and manual EX. cond. 90 day warranty.

(Oly NEAT-3X4...512%a. 2 for $229

[New..$12K Now SALE, TEK 2467........ $1995

.
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Advanced
Technologies

Fuel Cell Technology
Takes Another Step

New JPL fuel cell converts

methanol into  electricity.
Courtesy of NASA |PL.

uel cell experts at NASA's Jet

Propulsion Laboratory, in
Pasadena, CA (www.jpl.nasa
.gov), have redesigned the tradi-
tionally large, bulky stacks of lay-
ered fuel cells and transformed
them into compact, flat, and rela-
tively lightweight fuel cells. The
technology may eventually be
used in portable electronic
devices such as cell phones, lap-
tops, handheld organizers, and
camcorders, providing power for
hours or even days at a time.

A major advantage of fuel
cells over rechargeable batteries
is that they can operate for longer
periods of time (for example, 10
hours of continuous power for a
laptop computer) without
recharging or interruption. Unlike
batteries, these fuel cells can be
recharged almost instantaneously
by refueling them with liquid
methanol. And, unlike batteries,
the fuel cells do not contain toxic
materials and do not present exot-
ic disposal problems.

A fuel cell works on the same
principle as a battery, but is con-
tinually fed with fuel. In this power
source, methanol is put in on one
side of the unit while air circulates
on the other side. Both are circu-
lated past electrodes and convert-
ed to electricity. This process pro-

duces no toxic emissions — only
carbon dioxide and water as by-
products.

Existing fuel cells typically
operate at high temperatures,
require bulky thermal insulation,
and use hydrogen as their energy
source. Much of their weight and
size is due to the bipolar plates
needed to connect several cells to
form a stack. JPL researchers
have eliminated bipolar plates and
created what they call a "monopo-
lar pack," which is flat with the
cells linked by electrical intercon-
nects.

To demonstrate the feasibility
of the portable fuel cell technolo-
gy, JPL developed a five-watt
portable power unit (see photo).
The power source uses the
monopolar flat pack technology
and is roughly the size of two
paperback books. It operates effi-
ciently at ambient temperature.

The next phase underway at
JPL is to make it smaller, more
robust, and user-friendly. Work on
the portable fuel cell technology
is sponsored by TechSys, Inc.
(Florham Park, NJ).

Microchain Has Potential
Microelectro-mechanical
Apphcatlons

Sandia's microchain can prov:de
space reduction in powering

MEMS devices. Courtesy of
Sandia National Laboratories.

isplaying yet another way

that future microscale and
nanoscale electromechanical
devices may be powered is a
microchain recently fabricated by
the US Department of Energy's
Sandia National Labora-
tories (www.sandia.gov). It
resembles a bicycle chain, but the
distance between the centers of
the chain links is only 50 microns
(as compared to the diameter of a

human hair, 70 microns).
Because a single microchain
could rotate many drive shafts,
the device would make it unnec-
essary to place multiple tiny
microelectromechanical (MEMS)
motors in close proximity.
Usually, a separate driver powers
each MEMS device. The
microchain — according to Sandia
technician Ed Vernon — could be
used to power microcamera shut-
ters, as larger chains currently do
in the macroworld. It could also
be used in mechanical timing and
decoding.

Mr. Vernon noted that the
microchain offers advantages
over a microbelt because,
although silicon belts are tough
and flexible, they are spring-like
and produce too much torque on
gears that are not aligned in a
straight line. Each chain link, on
the other hand, is capable of plus-
or-minus 52 degrees rotation with
respect to the preceding link,
without creating pressure on the
support structure. The wide angle
means that MEMS designers can
be relatively unconstrained in
positioning multiple devices. The
longest span unsupported by
gears or bracing is 500 microns.
A microchain tensioner is needed
to accommodate longer spans.

Computers and
Networking

This Month's "World's
Fastest Supercomputer”

new Japanese machine is

now claiming the title of
"world's fastest supercomputer."
The NEC Earth Simulator is a
high-speed parallel vector com-
puter developed for research on
global environmental change. It is
a distributed-memory system that
consists of 640 processor nodes.
Each node is a shared memory
system composed of eight arith-
metic processors, a shared mem-
ory system of 16 GB, a remote
control unit, and an /O proces-
sor. The peak performance of
each arithmetic processor is 8

GFLOPS. The machine employs
5,120 processors, and the total
peak performance and the main
memory capacity are 40 TFLOPS
and 10 TB, respectively. The sys-
tem is based on advanced CMOS
technology. The machine oper-
ates on a UNIX-based OS.

Earth Simulator will be used
in an ambitious project to create a
"virtual planet Earth," processing
data collected from buoys, satel-
lites, and various other global sen-
sory systems. The goal is to ana-
lyze and predict environmental
trends by simulating such events
as seismic activity and wave prop-
agation, land surface temperature
distribution, sea surface tempera-
ture variations, movement of the
Earth's molten core, earthquakes,
and so forth. The system was
developed by the Earth Simulator
Research and Development
Center, which is a collaborative
organization of the National
Space Development Agency of
Japan, Japan Atomic Energy
Research Institute, and Japan
Marine Science and Technology
Center. For more information,
visit www.jamstec.go.jp/jam-
stec-e/earth_simu/index.html.

Pocket PCs Geared For

Commerual Appllcatlons

Symbol Technologies' PDT 8100
pocket PC offers WAN and

WLAN communications. Cour-
tesy of Symbol Technologies, Inc.

erhaps you have been curi-
ous about the gadgets that
are carried around by grocery
store clerks, nurses, delivery
truck drivers, and others. If so,
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you may be interested in Symbol
Technologies' (www.symbol
.com) PDT 8100 series of pocket
PC devices. Designed to bridge
the gap between pure pen-based
and key-based mobile data collec-
tion products, the PDT 8100
offers a range of keyboard options
to meet mobile data management
requirements for various applica-
tions and business needs.

For instance, multiple key-
board options are available for
data entry efficiency in different
environments. Route accounting
employees may prefer the 28-key
numeric keyboard, whereas retail
customers may opt for either a
37- or 47-key alphanumeric key-
board. The appliance may look
like a simple data input and stor-
age device, but communication
options include Wireless Local
Area Network (WLAN) and
Wireless Wide Area Network
(WWAN) connectivity, which
enables the PDT 8100 to deliver
data wherever it's needed.

The 8100 uses an Intel®
StrongARM processor operating
at 206 MHz and runs Microsoft's
Pocket PC operating system. It
ships with 32 MB or 64 MB of
RAM and 32 MB of ROM and also
features a VGA display, a backlit
keyboard, and a rechargeable,
extended-use lithium-ion battery.

With an undiscounted list
price of $2,000.00, it's not exactly

cheap, but it is sealed to P54
standards and, according to the
company, is extremely rugged.
And you can probably get a quan-
tity discount if you are, for exam-
ple, the Coca-Cola Company,

which recently bought 240 of

them for its field service techni-
cians, or United Parcel Service,
which, according to press reports,
will be buying between S50 mil-
lion and $100 million worth of the
company's handhelds.

Coca-Cola will deploy the
PDT 8100 to repair and service
tens of thousands of vending
machines. Using integrated laser
bar code scanning, the device will
receive work orders, inventory
and parts information, and direc-
tions to the technician anywhere
on the road via satellite communi-
cations.

Circuits and
Devices

Hot-Swap Controller
Enables Live Board
Swapping

nalog Devices (www.ana-

log.com) has introduced a
family of hot-swap controllers that
enable safe board insertion and
removal from a live 48V back-
plane, which allows users to
remove and reseat boards without

shutting the entire system down.
The ADM 1070 is the first in the
series, and it is suitable for central
office switching applications
(such as DSL access multiplex-
ers), power supply controls, high-
availability systems, and 48V dis-
tributed power systems. [t typical-
ly operates from a negative volt-
age of up to 80V, but can tolerate
transient voltages of up to 200V.

Key features of the ADM1070
are its inrush current control,
over-current and short-circuit pro-
tection, and limited consecutive
retry functions. The load current
is monitored to ensure that it
remains less than a level pro-
grammed by an external sense
resistor. If the current exceeds this
level, the gate drive to an external
FET is modulated to reduce it.
Thus, at start-up, the inrush cur-
rent is kept at a safe level.

After start-up, if the current
exceeds the preset level for a pro-
grammed time, the current will be
limited, and a fault will be regis-
tered. An auto-restart is attempted
at a programmable time after the
over-current event, while pulse-
width modulation keeps the FET
safe. If the fault persists, the FET
drive is latched off after seven
consecutive retries, indefinitely
disabling the load current.

These  features  protect
against over-current and short-cir-
cuit conditions. Programmable

SAVE MONEY - WHOLESALE PRICING

CD Stomper Pro

Roger's Systems

wE'LL GET YOU CONNECTED _[[ESHIE

Cables, Connectors & Accessories

Get Organized - Clutter Buster

s e for computers, networks, audio, video and telecommunications. :

50 label CD I ling system ! X eadakd Holds practically everythin
r_f} : _ ],,[,.,f Tﬂ[ King PC and MAC repairs, parts and much more. p:w.'.;.,.;rr{,;’;.:_fe \: :,f}._f,y :Ib‘d
labels in minutes The more you buy the more you save, quantity discounts available. Mount to monitor, left or right
TM-STOMP $19.99 TM-ORG $19.99

; focy A 5
Call, Click or Visit! ¢l
800-366-0579 661-295-5577 £ . :

B

Panaflo 80mm Case Fan

www.RogersSystems.com

Telephone 2 in 1 Adaptor
Ball bearing, brushless, bare Dual jack adapter allows wo
_ ;-ij'Z- F’-ﬂnlalc& noisy | Shop anytime from our online store and catalog or by fax 661-295-8777 :-ﬁ't--'mu'-f' ; 1&?»';:65 to connect
fans or agd maore cogling. H H . 0 one wall |ac
M-F 9-6 / Sat 9-2 » 25030-H Avenue Tibbitts, Santa Clarita, CA 91355
TM-FAN-080 $1.99 TE-126 $0.50
o i % r 4 %«.

=
—
3 Button Mouse with Scroll
iy

True wheel type Internet|270 Joule rating. EMI/RFI|Zonet 32-bit PCI bus adapter. |Used to connect computers, [|[EEE-1284 parallel  printer
mouse. /2 interface, fully [noise filter, individual and|Full range of drivers. LED for {monitors, telephone systems |cable. Standard DB25 male to
programmable master switches, metal case. |verification and diagnostics & home theater systems. Centronics 36 male

TM-290-SCR $5.49 | TM-200 $19.99 [NT-TBT-100 $11.99 |CC-PWC $1.00 | CC-PR6-1284 $3.50

2e .'...I - .

Full Line Surge Protection

10/100 PCI Ethernet Card

6' AC Power Cord

6' Printer Cable
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time filtering allows transient
faults to occur without shutting
the system down. The ADM1070
includes single-pin undervolt-
age/overvoltage detection, and
requires only five external compo-
nents. Fabricated using BiCMOS
technology for lower power con-
sumption, the ADM1070 is pack-
aged in a six-lead SOT23 pack-
age, which produces a 25 percent
reduction in board space over an
eight-lead SOIC solution. The
price per unit in 1,000 piece
quantities is $1.70.

Industry and the
Profession

Electron-Positron Linear
Collider Proposed

¥ =

Close-up view of the Next
Linear Collider Test Accelerator
beamline. Courtesy of Stanford
University.

n April, more than 50 physi-

cists from universities and labo-
ratories around the USA met at
Cornell University to begin work
on a proposal for federal funding
for what would be the largest
research machine ever built: a
multi-billion-dollar, 20-mile-long
electron-positron linear collider.
Cornell has taken on the task of
drafting research and develop-
ment plans for the accelerator
itself and for the detector that
would reconstruct the trajectories
of the charged particles discov-
ered in the next major step into
inner space. The university's
Laboratory of Elementary Particle
Physics, or LEPP (previously the
Newman Laboratory of Nuclear
Studies), is organizing a national
consortium to submit a proposal
to the National Science
Foundation (NSF) in September
for about $1 million in funding to
support the research.

The linear collider would seek
to detect the Higgs boson, the
holy grail of particle physics, and
would also explore supersymme-
try and antimatter, providing fun-
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damental details about the origin
of the universe, the structure of
space, and the nature of matter
itself. The machine — actually two
high-energy accelerators pointing
at each other — would accelerate
beams of electrons and positrons
at very high energies and hurl
them at a microscopic target to
see whether newly discovered

Windows® so computer manufac-
turers can load their machines
with other web browsers, media
players, and so on. Under such an
arrangement, Microsoft would be
free to sell the full version, as well.

In recent testimony,
Chairman Bill Gates deemed it
"impossible" to comply and
declared that he would withdraw

before accepting such a remedy.
(Reportedly, his nose grew nearly
two inches during the testimony.)
Another section of the dissenting
states' proposed remedy would
require Microsoft to provide notifi-
cation if it knowingly sells soft-
ware that interferes with the per-
formance of other vendors' prod-
ucts. Chairman Gates also reject-

In June 2001, the Bush
administration reached an
antitrust settlement with
Microsoft, but the District of
Columbia and nine states
declared that the settlement was
not sufficient to restore competi-
tion and protect against potential
Microsoft monopolies in hand-
helds, set-top boxes, and server

particles emerge. However, ed that concept.
although Department of Energy- |
funded research on the accelera-
tor has been underway at two US
national laboratories for the past
decade, there is no agreement on
its final design, its funding
sources, or even where it will be
located. The most likely locations
are in the (United States,
Germany, and Japan. Estimates
of the cost range from an esti-
mated S5 billion to $7 billion,
depending on which of the four
designs is chosen. Information on |
the Cornell concept can be found
at www.Ins.cornell.edu.

One of the major challenges
in constructing the collider is to
generate the extremely powerful
particle beam that is required to
make it operate. Research in this

Windows from the marketplace

operating systems. NV

First Class controller
cancels old stamps.

New generation micro
computer, tiny, and
feature packed, yet
connectorized so you
can get to the good stuff!
A wonderful motion
control board. Plugs

sockets w/ option adapter

Into-existing stamp

Feature for feature, the stamps are licked.

area is being conducted by d Baslc Baslc Basic
Stanford University's Next Linear Feature ISOPO ™
. X-24 TM Stamp 2(R Stamp SX(R
Collider  Test  Accelerator P 2(R) p SX(R)
NLCTA). This facility i R /O Lines 16 + 12 PWM + 8 A/ID + SPI + CAN... |16+ 16 16
( )- This faility is particu- FLASH/EEPROM |64KBytes Prog. 8KBytes Data Flash _|32KBytes EEPROM __|2KBytes EEPROM __|(2K X 8) = 16K
larly aimed at testing klystrons RAM 1KBytes Prog. 4KBytes Data 400 Bytes 32 Bytes 96 Bytes
(microwave generators), accelera- Program 200,000+ 65,000 : 10,000
tor structures, and beam loading [Execution |Instructions/sec. Instructions/sec. 000 Matwctie ‘|Instructionsisec.
ti ' Int ti inf ' IProgram Length |16000+ instructions 8000+ instructions  |~500 instructions ~500 instructions/2K |
SOIPERSHAON, DE=SIUG: I Analog Inputs |12 Bit ADCs (8Ch) separate pins 10 Bit ADCs (8Ch) __|Timed RIC Timed RIC
mation is available at Stanford's Multitasking Yes! Coded w/Re-entrance in mind__|Yes (sort of) No No
Next Llnea.ir Collider" web page, Programming  |Forth {E"I‘d DﬂﬂY% now) Xbasic Pbasic |Pbasic
www-project.slac.stanford Language (IsoMAX™, Basic, C_soon)
du/nlc/home.html Floating Point __ |Yes & i Yes No No
e s e B Programming _ |Parallel, Serial, JTAG/ONCE e T e e AE
For a simple explanation of Ilnterface Interactive debugging with board s deiatonke
how a klystron works, visit RS232 Serial /O _|Yes, true levels Yes Yes Yes
www2.slac.stanford.edu/vve |RS422 Serial O |Yes, on separate connector No No No
| Kl I'/| I/ |SP! Interface Yes, on separate connector w/4 VO |Hardware, _memory|Software Software
accelerators/klystron.html. CAN 2.0 A/B Bus |Yes, on separate connector No No No
And if you are wondering what a JTAGIONnCE Yes, on separate connector No No No
Higgs boson is and why you |serve PWM 12 Ch, on separate servo oriented
should care, the answer may lie at Outputs CONNAEIDY, Indapendent or 2per 2Ch Software Software
h (Hardware ) complementary pairs, 15-bit counter
WWW.p y.uct.i.ac.za-/courses irsaaiition 6 383
/phy400w/particle/higgs.htm. Quadrature 2 Ch, Decoder logic, 32-bit Position
Then again, it may not. Decoder Inputs |Counter, 16-bit Revolution Counter, |No No No
Hardware jup to 40 MHz count rate
Up to 2 3-phase Brushless DC prog.
Gate.s Th r.eatens Motor Control complementary PWM wi/dead time, or |2 PWM (PWM software) (PWM software)
to Kill Windows 12 independent h/w servo ch.
General Purpose 2 Quads w/4 16-bit Timers each,
n the continuing legal drama Timers Cascadable, Input Capture, Output  |Three One One
i i i ft' lleged Compars, Up/Down
involving Microsoft's alleg On-Board LEDs |3 (Red, Yellow & Green) 2 (Red & Green) [No No
anti-competitive practices, nine 1.2"x3", 24-pin DIP connection
; Package in DIP module 24-pin DIP module 24-pin DIP module
states that refused to sign the set- g wiribbon or module adapter e s s

tlement agreement proposed by
the federal government are con-
tinuing with their own lawsuit.
One of their proposed remedies is |
that Microsoft be required to sell a
stripped-down, low-cost version of

New Micros, Inc.
1601 Chalk Hill Rd, Dallas TX 75212

Tel. (214) 339-2204 Fax (214) 339-1585
WWW.Nnewmicros.com
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Keep your electronics library up-to-date with these latest reads —

New Books

grash Course in Digital Technology
econd Edition by Louis E. Frenzel, Jr. _
$44.99

rash Course in Digital Technology

teaches the basics of digital elec-
tronics theory and circuits in an easy-
to-understand format. Each chapter
includes learning objectives, clear
explanations and examples, and an
end-of-chapter self-quiz. The drill-and-
review software included with the book
. allows learners to test themselves on
' the contents of each chapter, providing
a second reinforcement of the materi-
al. A final chapter teaches the basics
of troubleshooting digital circuits.

LOUIS E. FRENZEL, JR.

CRASH COURSE

in DIGITAL
TECHNOLOGY

SECOND FDITION

Multifunction Peripherals for PECs
Technology, Troubleshooting and Repair by Marvin Hobbs

. S

" Mulf functi ultifunction devices combine the

'. Perinher essentials of a fax machine, printer,
=3 scanner, and copier into one peripheral

' for small and home offices. As the mar-

’ ket for this equipment grows, the need

' for skilled repair and maintenance

i increases. Unfortunately the service doc-

' f u!-, ! umentation supplied by the manufactur-
| ers is completely inadequate making the

| repair jobs even harder and more expen-
sive. Marvin Hobbs teaches you how

. multifunction peripherals work in theory
. and in practice with lots of hands-on
examples and important troubleshooting and repair tips you don't
want to miss.

Back-to-Basi¢s Audio by Julian Nathan

ack-to-Basics Audio is a thorough,

yet approachable handbook on
audio electronics theory and equip-
ment. The first part of the book dis-
cusses electrical and audio principles.
Those principles form a basis for under-
standing the operation of equipment
and systems, covered in the second
section. Finally, the author addresses
planning and installation of a home
audio system.

* Notes on home theater systems, speaker placement, and calibration
* System planning, diagram analysis, and signal processing
* Easy introduction to practical audio, acoustics, and electrical theory

These new titles can be ordered from the Nuts & Yolts Bookstore.
Call 1-800-783-4624 or visit our web site at www.nutsvolts.com
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€rash €ourse in PE€ and
Microcontrolier Technology
b : $44.99
y Louis E. Frenzel, Jr.

rash Course in PC and

Microcontroller Technology teach-
es the basics of microprocessor archi-
tecture and applications in an easy-to-
understand format. Each chapter
includes learning objectives, clear
explanations and examples, and an
end-of-chapter self-quiz. The drill-and-
review software included with the book
allows learners to test themselves on
the contents of each chapter, provid-
ing a second reinforcement of the
material.

LOUIS E. FRENZEL, JR.

N\, ‘CRASH cOURSE

Audio Electronies Seccond Edition
by John Linsley Hood

his book is a unique electronics text in

that it focuses on the electronics of
audio design and explores the principles
and techniques that underly the successful
design and usage of analog and digital
equipment.

The second edition includes new mate-
rial on the latest developments in the field:
digital radio and television, Nicam 728, and
the latest Dolby noise reduction systems.

Pi€micro Microcontrolier Pocket
Reference by Myke Predko $29.95

esigned to complement Programming & Customizing the
PICMICRO, this book contains a minimum of verbiage and
serves as an immediate device, code and circuit look-up for experi-
enced PICMICRO applications designers.
CONTENTS
Conventions Used In This Book.
PICmicro MCU Park Number Feature Comparison.

Device Pinouts. “

PICmicro MCdU Instruction Sets.
PICMicro

PICmicro MCU Processor Architectures.
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PICmicro MCU Programming.
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PICmicro MCU Application Debugging Checklist.
Constants and Data Tables.
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« Get all the facts and reference data

MYLE PRERKN

Prices shown do not include CA sales tax or shipping charges.



P Enter the MSP430 Design Contest
www.ti.com/gadgetorama2002

MSP430 offers 50X more throughput.

MSP430F1232

Power-On
Reset with
Brown-0Out
Protection

Watchdog | _ B UoAnRT 3
15:hit i — 200-kSPS 10-bit ADC with
Data Transfer Controller
— 8-kB ISP Flash
MSP430—the choice in ultra-low-power Flash MCUs — 0.8-4A standby mode,
250-pA active mode

Experience the ultimate SOC solution for battery-powered measurement. A flexible clock system

; , . . — On-board brown-out detector
switches from ultra-low-power standby to high-performance signal processing in less than 6 ps.

- RT '
Embedded emulation reduces design cycle time. Get your design started today with the easy-to-use ﬁéT/Sﬁf;gided el

MSP-FET430P120 Flash emulation tool.

Device Flash RAM 1/0 WDT Timer_A USART ADC Price
MSP430F1232 8 kB 256 v v 10-bit §2.7
MSP430F1222 4kB 256 22 v v 1 10-bit $2.62
MSP430F1132 8 kB 256 14 v v = 10-bit $2.48
MSP430F1122 4 kB 256 14 v v = 10-bit $2.24

MSP-FET430P120
development ==+
tool-$99 e

MSP-FET430P120 development tool for $99, > www.i., CO!H/SC/th?SEdU
product bulletin, F12x2 Datasheet and FREE samples 1-800-477-8924 ext. 7554

{P
RE AL W.0RLD: S EGNAL. PBOECESSINGS TEXAS
INSTRUMENTS

Real World Signal Processing and the red/black banner are trademarks of Texas Instruments. SP1 is a trademark of Motorola.  56-5729 @200 T

|
Nuts & Volts Magazine/June 2002 11




by Stanley York

Laser Insight

ast month, | described the

construction of one of the

simplest gas lasers

around — the nitrogen
laser. This pulsed laser uses a
high-voltage  arc  discharge
through a gaseous medium to
produce high-intensity flashes of
ultraviolet light. This is probably
the simplest laser ever devised,
since it does not use any mirrors
(adding one mirror does increase
the energy output, however).

In this case though, simple
laser does not necessarily mean it
is easy to make it work. There are
a number of things about the con-
struction of the laser that can pre-
vent proper laser action from tak-
ing place, and | covered some of
these last month, so [ will not
repeat them here. At the time of
this writing, the article hadn't yet
been published, so | don't know if
anyone out there actually tried to
build it. | hope they did, and were
successful in making it work.

This month, | am going to
lightly introduce a few more
pulsed systems, and end with a
discussion on the dye laser [ men-
tioned last month.

All pulsed lasers have one
thing in common. They all put out
high peak powers, but using rela-
tively little energy (when com-
pared to a CW system). The rea-
son for this is the time period
involved, and the round-trip gain
that exists during the flashlamp
pulse.

Continuous wave lasers emit
a continuous beam of energy.
Power is energy divided by time.
In the discussion on Joules in the
March '02 issue of Nuts & Volts, |
tried to illustrate how energy and

Table I.
Common laser dyes

Center
Dye type Wavelength (nM)
Polyphenyl 1 380
Coumarin 2 450
Coumarin 47 470
Coumarin 102 480
Coumarin 30 515
Rhodamine 6G 590
Rhodamine B 610
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power are related.

Energy and power are often
used interchangeably in many
everyday situations when, in fact,
they are not the same. They are
related though, through time.
One watt (power) is the same as
one Joule/second or one Joule
(energy) is the same as one
watt/second. When we measure
laser pulse energy, what we are
doing is measuring the heating
effect over a given time period
(the pulse width). For a fixed
pulse width, the higher the ener-
gy, the hotter the measuring
device will get. If the energy is
small, then the heating effect will
be less (when dealing with equal
pulse widths).

1=3LALE ias

The Cr:Ruby laser | described
a couple of issues back was the
first laser system ever demon-
strated, anywhere. It was also the
first solid-state laser. Solid-state
lasers use a solid host medium
that is usually some kind of glass
or crystal structure. The dopant
(the lasing medium) is the ingre-
dient that determines the wave-
length of the light produced by
the laser. Other common types
are Nd:YAG, Nd:YLF, Nd:Glass,
Ti:Sapphire, and a number of
other less well-known materials.
All these materials can be used in
a pulsed mode using a flashlamp,
and some of them can be used in
a continuous wave (CW) mode
using an arclamp.

One of the most serious con-
cerns with any CW mode laser
system is how to keep the lamp
and laser rod at a stable tempera-
ture. In a CW laser, the lamp is
continuously trying to excite the
laser rod. In deoing so, the lamp
can produce tens (sometimes
many tens) of kilowatts of heat
that has to be removed. This
amount of power, if not removed
continuously, would melt the
lamp in a couple of seconds. For
this reason, all CW lamp pumped
laser systems are water-cooled.
For further reference, see the arti-
cle on the Nd:YAG laser (Nuts &
Volts, Nov. '01).

In a pulsed laser, however, the
requirements for heat removal are

| much less, since the lamp is only

at a high power level for a short
period (a few milliseconds, tops).
Therefore, the average power dis-
sipation in the pump chamber is
very much lower than in the CW
counterpart.

For similar reasons, not all of
the crystals mentioned above are
suitable for CW applications.
Nd:YAG and Nd:YLF are very
good heat conductors, so they
can be cooled effectively through
water circulation around the
pump chamber. Of course, using
water around a high-voltage lamp
is not something to be taken light-
ly, and only de-ionized water can
be used (DI water has very high
volume resistivity).

Nd:Glass and Cr:Ruby in con-
trast, cannot be run in a CW
mode, but only in pulsed mode
because of their much lower heat
transfer rate. Because of the low
thermal conductivity of these
materials, there is a pronounced
delay between the heat input to
the rod (when the lamp fires) and
the heat removal (when the rod
gives up the heat to the surround-
ing water, and returns to its stable
temperature). This causes a pro-
nounced thermal gradient across
the diameter of the rod that caus-
es peculiar lensing effects within
the rod. Because of the lensing
effects, there are strict limitations
on how fast Nd:Glass and Cr:Ruby
lasers can be fired.

As an indication of the
effects, try to visualize the follow-
ing. A HeNe laser is aligned
through a Nd:Glass rod, for
instance, and a mark is made
where the transmitted HeNe
beam hits the opposite wall. The
lamp is then fired a few times in

Figure 13-1

Simple dye cell.

rapid succession. The HeNe
beam will be seen to wander sev-
eral spot diameters away from the
original mark, and will move
around erratically while the rod
cools down. It will, of course, go
back to its original spot when the
rod reaches its stable tempera-
ture.

The apparent movement of
the HeNe is caused by the ther-
mal gradient across the rod, mak-
ing the rod act like a very thick,
small diameter lens. This may
seem an oddity, but it can cause
serious problems in large, high-
power systems. A high-energy
pulse can cause such a sharp
(and severe) thermal distortion in
the rod that the laser beam may
begin to focus inside the laser rod
(the reflections from the res-
onator mirrors).

Continued use under these
conditions can cause microscop-
ic cavitation in the glass, that acts
as a focal point for further dam-
age. The cracks thus formed
propagate down the length of the
rod, rendering it useless. High-
energy pulsed Q-switched lasers
are particularly prone to damage
through this mechanism, and
careful attention has to be given
to reflections from external lenses
and mirrors, and heat-related
lensing effects.

Surgical lasers using Cr:Ruby
crystals for tattoo removal, typi-
cally use pulse widths of 20-40
nSec width (a Q-switched pulse).
The energy in the pulse may not
be high (maybe 0.5-1.5 Joules),
but the peak power (that actually
destroys the pigmented cells)
may easily reach 60 megawatts!
But because the pulse only lasts



for a few tens of nanoseconds, the
patient feels very little discomfort
(like hot candle wax dropping on
the skin). After a few days, the
dead skin cells turn white and
flake away, as they are replaced
by new cells.

Gas lasers

Among the gas lasers, most
gases can be run either CW or
pulsed, but nitrogen lasers can
only be pulsed, as we found out
last month. Copper-vapor lasers
are also pulsed, but they can run
at high pulse repetition frequen-
cies (PRF), so that the output
appears as a continuous beam.
These lasers run at furnace tem-
peratures high enough to form a
metallic vapor that acts as the
laser medium.

Another gas laser that has
become a valuable tool in micro
machining the last few years is
the excimer (a contraction of
'excited dimer') laser. The term
excimer describes a relatively
small group of pulsed gas lasers
that can produce very high peak
powers at several different wave-
lengths, usually in the blue/ultra-
violet part of the spectrum.

The common thread between
them is in the 'dimer' part of the
name. This refers to a diatomic
molecule that is bound only in the
excited state, whereas its elec-
tronic ground state is only loosely
bound. Present excimer lasers
commonly use a krypton fluo-
ride/helium mix in a pump cham-
ber similar to the nitrogen laser. In
this case though, the gas pres-
sure is usually a few atmos-
pheres. These lasers typically use
an arc discharge similar to the
nitrogen laser, but at much higher
levels (10E8 to 10E9 watts).

Liquid lasers

What's that you say, you
never heard of a liquid laser?

Oh yes, there are such things.
In fact, one of my first projects
when | came to the US over 20
years ago was to build a liquid
laser. Actually, what | had to do
was to reproduce a dye laser set-
up for an ongoing patent investi-
gation. The device | built was a
flashlamp-pumped dye tube that
ran parallel to the flashlamp, and
in close proximity.

The whole thing was then sur-
rounded by a cylindrical reflector
made of polished aluminum. In
the future, 1 will describe this in
more detail, because it is an inter-
esting laser, that is easy to build,
and what's interesting is that
many colors can be obtained

from it. It can be 'tuned' as we
say, across a good portion of the
visible spectrum. This is one ver-
sion of a dye laser but there are
many more, and a simple dye cell
you can use with your nitrogen
laser can be made by anyone at
home, using commonly-available
materials. | will describe this
before the end of this column.

Micro machining

The lasers described above
are all capable of producing high
peak powers in a very short
pulse. A big advantage of this
type of pulse is that it can ablate
the surface of target material,
rather than heat the surface to
melting point. In a pulsed laser,
the pulse width may be anything
between several milliseconds in
length, down to a few tens of
nanoseconds, as we saw a couple
of issues back. In pulsed gas
lasers of the excimer type, the
pulses are very short (sometimes
called ultrashort or ultrafast puls-
es). These pulses are sometimes
measured in picoseconds or fem-
toseconds (10E-12 or 10E-15 sec-
onds).

If you read any technical jour-
nals, or perhaps some other elec-
tronics hobbyist periodicals, you
have no doubt seen pictures of
holes drilled through a human
hair. A popular picture that has
been around for many years now
shows square holes about
0.0003" on a side, drilled about
0.001" apart through a hair about
0.001" in diameter. The hair sur-
rounding the holes is unaffected
by the drilling process.

Another photograph recently
going around shows a microscop-
ic chain and gearwheel assembly.
The photo shows what looks like
a transmission chain and gear
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wheels off a motorcycle. In fact,
the chain and gears are made of
polysilicon. The pitch on the
chain is only 50 microns
(0.05mm or 0.002 inch). The
height of the mechanism is 13.3
microns (0.013mm or 0.0005
inch), and there are 50 links in
the chain. Such mechanisms as
this are being touted as future
micro robots, potentially able to
be injected into the human body,
under control, to perform internal
surgery without an incision.

Seeing these examples of
micro machining, you have to
wonder how this is possible.

The focused spot size of a
laser beam depends on a couple
of things. First, the beam has to
be of low divergence. We dis-
cussed divergence some time
ago, but if you missed the expla-
nation, divergence tells us how a
laser beam spreads after it leaves
the laser. The smaller the diver-
gence figure, the less the beam
spreads, and the tighter the
focused spot size can be made.
Second, spot size is also depend-
ent on the wavelength of the light,
and the shorter the wavelength,
the smaller the focused spot. With
the excimer laser described
above, the wavelength is well into
the ultraviolet, and with tight con-
trol on the divergence that is pos-
sible on this type of laser, a very
tightly focused spot can be pro-
duced.

With the very fast, finely
focused pulses from the lasers
mentioned above, and the high
peak powers they produce, this
kind of machining process
becomes possible. With a conven-
tional pulsed laser, a lot of energy
is used to heat the surface mate-
rial to melting point, whereupon it
either blows away through vapor
pressure, or is blown away by a

agser output

Focal point

Figure 13-2

Exciting the dye
cell.

~Cylindrical lens

pressurized assist gas. With very
fast pulsing, the surface reaction
is somewhat different. The most
common types of excimer laser
emit light in the deep UV end of
the spectrum.

av light has some peculiar
properties, and can actually
break chemical bonds without
exposing the surroundings to ele-
vated temperatures. Surface
material is broken down and
ablated from the body without
heating. Excimer lasers can pro-
duce high power pulses of UV
light in pulse widths up to about
50nSecs, and at a PRF of one kHz
or more.

Simple dye cell

If you built the nitrogen laser
last month, the remainder of this
article will be spent discussing a
simple dye cell you can add to
your laser collection. Figure 13-1
shows a simple dye cell made of
quartz glass, and with micro-
scope slides cemented on the
ends. You can use epoxy to seal
the slides to the tube, but make
sure to get the tube as square and
straight as possible in order to
expose as little adhesive as possi-
ble to the dye liquid.

Set up the dye cell as shown
in Figure 13-2, and use a cylindri-
cal lens to focus the output of the
nitrogen laser into the dye liquid.
When the laser is fired, the cylin-
drical lens will cause the laser
beam to focus into a line, rather
than to a point, as in a spherical
lens.

The high intensity of the UV
light at the focal point causes the
dye to become "superradiant" and
emit laser light of a different wave-
length (depending on the dye
type and concentration) along the
line of focus. The secondary
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Laser Insight

emission from the dye is output at
both ends of the cell. Again, a
mirror may be used at one end of
the cell instead of a plain slide to
concentrate the light, and emit
from only one end of this laser, as
we saw in the nitrogen laser last
month.

There are many dye types
available for this type of laser
study, and a few are listed in Table
1, with their approximate center
wavelength. As you will see, the
wavelength range is from blue
(380nM) through green (480-
515nM) to yellow (590nM) to
orange/red (610nM). These
dye/solvent solutions are for exci-
tation using the nitrogen laser
described in the last couple of
issues.

For other pump sources, a
different solvent may be required
for optimum results. If you have
an alternative pump source,
please email me and | will com-
pile a list of dyes and solvents for

your particular use. There will be
no charge, but please include
details of your set-up, including
laser type, pulse width, etc. Take
care when mixing the dyes, and
use a very small amount of dye
when making a  solution.
Typically, only a few milligrams of
dye are used per liter of solvent.
For the dye cell described here,
you will need much, much less
than a milligram. If you purchase
dye from a commercial supplier,
they will be able to tell you the
concentration of dye to solvent.
Some solvents work better
than others for a given dye, and
for all the dyes listed, methanol
will work. You may also try
ethanol, ethylene glycol, or glyc-
erol. Isopropyl alcohol will dis-
solve these dyes also, but is not
photochemically stable, and is
not recommended. When work-
ing with these chemicals, strictly
follow the recommendations of
the supplier. Many of the dyes are

SUPPORTS

DEVICES TO

32 MEG

EPROM+

A device

programming system

very toxic, and some can be
absorbed through the skin.
Similarly, many of the solvents
used in dye lasers are toxic, some
carcinogenic. The solvents sug-
gested here are probably the
safest.

Dye suppliers

EXCITON, Inc.
Dayton, OH
(937) 252-2989

www.exciton.com

HW Sands Corp.
Jupiter, FL
(561) 743-8090
www.hwsands.com

Photonic Solutions PLC
(UK)
www.psplc.com

Eastman Kodak Co.
Rochester, NY
(800) 225-5352

These suppliers normally sell
their products in one gram lots or
more, and generally to laser man-
ufacturing companies or universi-
ties. These companies are just a
couple | found while surfing the
web. There are many other dye

suppliers, too numerous to list
here.
Well, I've about run out of

space again, so I'm off to start
work on the next issue. As always,
if you have any comments about
this column, or suggestions for
future articles, please let me know
by email at stanley.york@att.net,
or through this fine magazine.
NV
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Reader Feedback

Editor’s Note: Last month, Fred Blechman’s article on “Build a Radio
Frequency Field Strength Meter” listed LNS Technologies as the
source.They have a new address, which is: PO. Box 11831, Pleasanton,

DMOS

CA 94588, 925-600-1775.

HAM RADIO
INDUSTRY GROUP
OFFICIALLY
FORMED

Submitted by Gordon West

he licensed United States ama-

I teur radio population is around
three-quarter million "hams."
Scanner and shortwave listeners might
be double this figure, and the popular
GMRS, Family Radio Service, and new
multi-use radio service have attracted
well over one million operators.
Prominent non-commercial radio user
groups like the Personal Radio Steering
Group (Ann Arbor, Ml), and the
American Radio Relay League
(Newington, CT) well represent the
interest of the users, but some radio
industry officials feel there may be a lot
more that the radio industry may do to
help spread the word about these
sometimes understated capabilities of
each radio service in an emergency and

for radio safety out on the highways or

trails.

"l don't see any amateur radio pro-
motions in RV magazines, nor in aviation
and marine magazines, nor in law
enforcement journals," comments
William Alber WA6CAX, a ham radio
instructor and reserve airborne public
safety officer.

"Our city's Citizens Emergency
Response Team (CERT) program
encourages a close relationship with
licensed amateur operators, plus our
CERT members are trained on how to
use FRS equipment, scanners, and

GMRS radios," adds Ms. Teri Durnall,
City of Costa Mesa.
Bob Leef, Public Relations

Chairman for REACT International,
reminded me that the REACT organiza-
tion was developed in the 1950s by a
radio industry CB equipment manufac-
turer, Hallacrafters.

On April 5th, 2002, during an infor-
mal amateur radio industry meeting
held in Milwaukee, WI, hosted by ham
radio mega-dealer, Amateur Electronics
Supply, a lengthy discussion ensued on

Continued on Page 63
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Second Source Replacments
for Interfet, Motorola
National, Siliconix
+ Custom Screening
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[LINEAR_SYSTEMS]

Full Service U.5. Manufacturer
of Speclalty Linear Products

4042 Clipper Court
Fremont, CA94538

(TEL)510-490-9160
(FAX)510-353-0261
JEETS@LINEARSYSTEMS.COM
WWW.LINEARSYSTEMS.COM

SolderingDesoldering.Com

800-394-1984

* 12-bit analog inputs
* 10-bit analog outputs
* 20 digital 11O

* 32-bit counter

* Watchdog function

A\

LabJack
U12

$99

* Built-in screw terminals

* Easy-to-use USB

* Everything included

* Use with C, VB, LabVIEW

* Windows 98SE/ME/2000/XP

LabJack Corporation
info@labjack.com
(303) 942-0228
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Wanna win $5,000
in a “Flash?”
Find out how on Page 31

With dozens of embedded
¥/ controllers and countless
: configurations, we can help
you turn your imagination into reality.
For a complete look at our product line,
visit our website at www.micromint.com.
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www.micromint.com
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OSCILLOSCOPES

PROBES

TEKTRONIX 1101 Accessory Power Supply, for FET probes ............. $175.00
TEKTRONIX A6902B Voltage Isolator, DC-20 MHz,

20 mV-500 Vi/division .. ...$500.00
TEKTRONIX P6201 900 MHz 1X/ 10X/ 100X FET Probe . ...$400.00
TEKTRONIX P6202 500 MHz 10X FET Probe .. ..$150.00

WAVEFORM GENERATORS

FUNCTION GENERATORS

HP 3324A 21 MHz Function Synthesized Generator, HPIB .............. $2250.00
HP 3325A-001 21 MHz Synthesizer/Function Generator,

OCXOref. . verversicee. 91100.00
HP 3325A- 002 2! MH? S‘_ﬂ'l‘ne&lZGHF uncmn Oencmmr

high voitage . St $1200.00
HP 33259—002 Symnesuzer- F meirm Generdmr

1 uHz-21 MHz, HPIB .. ..$4000.00
TEKTRONIX AWGSIDE Art- Waveform Gen 2C| MS'S '| 2 buls

50 ppm synthesis <1MHz .......... .$650.00
TEKTRONIX AWGS!OEopt 2 Arbrtran,r Wavetorm Gene{alor

dual channel option .. . $800.00
TEKTRONIX DDSﬂi Dlgltal Dnlay & Burst Gpn for 1ur|c:TICIn &

pulsegen'’s .. . $200.00
TEKTRONIX FGSDlO F'rogrammaz:lle 20 MHz Funchon Genma.or.

TMS000 series .......... [E— 111 11 N [1]
TEKTRONIX FG502 1 1 MHz F unc‘tuon Genemlor

TMS00 serigs .. ..$275.00
TEKTRONIX FGSOS 3 MHz Funchon Ceneraro:

TM500 serigs ....... $250.00
TEKTRONIX RG501 Ramp Generator TMSDD series ... ..$175.00
WAVETEK 288 20 MHz Synthesized Function Generator, GPIB ..$650.00
PULSE GENERATORS

BERKELEY NUC. 70858 Digital Delay Gen., 0-100 mS,

1nSres.,5 Hz-5 MHz . 400,00
HP 2148 10 MHz Pulse Generator up to SDWSOOhms . 91200.00
HP 214B-001 10 MHz Pulse Generator, pulse counting option ......... $1400.00
HP 80078 100 MHz Pulse Generator ............ ...5450.00
HF 80128 50 MHz Pulse Generator, variable !mnsmon 1|me 5600.00

.$500.00
. $600.00

HP 8013A 50 MHz Dual Output Pulse Generator .....
HP 80138 50 MHz Dual Output Pulse Generator ..

HP 8112A 50 MHz Pulse Generator, HPIB .$3000.00
HP 8116A-001 50 MHz Pulse/Function Generator,

bUrst & Iog SWEED OPHON ...vocvaieenriessessreessienrressssssssecsesssanisssesssness $3500.00
TEKTRONIX PGS502 250 MHz Pulse Generator, TMS00 serigs ...... $500.00
TEKTRONIX PG508 50 MHz Pulse Generator, TM500 series ............. $350.00

VOLTAGE & CURREN

VOLTMETERS

FLUKE 845AR High Impedance Voltmeter/ Null Detector ... . $350.00

HP 3456A 6-1/2 digit Voltmeter, HPIB ... .$450.00

HP 3457A 7-1/2 digit Voltmeter, HPIB ..... 51 000.00

HP 3478A 5-1/2 digit Multimeter, HPIB .. ...5450.00

KEITHLEY 181 6-1/2 digit Nanovoltmeter,

10nV sensitivity, GPIB .... .$675.00

TEKTRONIX DM5010 4-1/2 digit Multimeter, TM5000 series .$300.00

TEKTRONIX DM501A 4-1/2 digit Multimeter, TM500 series ... $225.00

CALIBRATION

FLUKE 510A AC Reference Standard, 10 VRMS, 0-10mA ............. $450.00

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20A ......... $1250.00

VOLTAGE SOURCES

HP 6114A Precision Power Supply, 0-20V2 A/0-40V 1A .................. $650.00

HP 6115A Precision Power Supply, 0-50V 0.8A/0-100V 0.4A . ..5650.00

TEKTRONIX PS5004 Precision Power Supply, 0-20V 0-300 mA,

1mMVIeS: viiiiiens e 9 990.00

CURRENT METERS & SOURCES

HP 4140B DCV Source/ Picoammeter, HPIE ...... . $3500.00

HP 6177C DC Current Source, to 50V, 500 mA .$500.00

HP 6181C DC Current Source, to 100V, 250 mA ... ..$500.00

KEITHLEY 225 Current Source, 0.1 uA-100mA,

10-100V compliance ... ‘ v 5450.00

TEKTRONIX F6022AC Current Prone 93.: Hz 120 MHz

GApeak ... ..$250.00

VALHALLA 2500 AC’DC Cunent Calubralm 2 uﬁx 2 A

DC-10kHz .. ..$500.00
IMPEDANCE & COMPONENT TEST

L.C.R.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000UH ...................... $500.00

BOONTON 72BD 1 MHz Capacitance Meter,

2-2000 pF f.5.3digils ............ ..$800.00

BOONTON 72C 1 MHz Capac:lance Meter.

1-3000 pF i.5. analog .. : $800.00

GENERAL RADIO 1658 RLC Dug-bndge 120Hz/ 1 kHz .. $1000.00

HP 42624 3-1/2 digit LCR Meter, 120 Hz/ 1 kHz/ 10kHz ... ..5950.00

HP 4274A 5-1/2 digit LCR Meter, 100 Hz-100 kHz, HPIB ... . $3250.00

2701 Westland Court,

WE BUY AND SELL

Inquiries 307-635-2269

e Fax 307-635-2291

Orders 800-538-1493

STANDARDS

E.5.l. SR-1 Standard Resistor, various values . $125.00
E.S.|. SR1010 Resistance Transfer Standards, 1Ohrr1A100K..fsiep $500.00
GENERAL RADIO 1406-series Standard Air Capacitors,

GR800 connector, 0.1%acC ....... i $275.00
GENERAL RADIO 1409-series Slamiard Capacstors

0.001-1.0uF values available .. " $150.00
GENERAL RADIO 1433-J 4 Decadeﬂesnstm 0-11. 11 Kl!ﬂhms

1 Ohmsteps .. e $150.00
GENERAL RADIO 1433—K4 De-cade Fresmar 0 I 11 Kllohms

0.1 Ohmsteps ........... SRS I 10 B+ [1)
GENERAL RADIO 14—33 F’5 Dec,ade ReS|SIO{ D—T 1 1 1 l

Megohms, 100hmsteps ... ; ....$200.00
HP 4440B Decade Capacitor, 409F \ ZuF . $750.00
HI & LO RESISTANCE

HP 43294 High Resistance Meter, 500 Kilohms-2x 10e16 Ohms ......... $875.00
T.D.R.

TEKTRONIX 15038-03,04 TDR, 0-50,000 feet:

chart rec. & battery options . $2500.00

POWER SUPPLIES

SINGLE OUTPUT
HP 6002A-001 0-50V / 0-10 A/ 200 Watts max

Supply, HPIB $650.00
HP 6011A 0-20 V/ 0- 1?DN IOODWaﬂsmax

CV/CC Supply .. ; AT i eyt b [ L1 H 1T
HP 6028A 0-60 \."r [} 10 A" 200 WEI[[S ma.

Autoranging Supply ; ... $1000.00
HP 6033A 0-20V/0-30 AfZUOWa!tsmax Suppry HPIB . $1200.00
HP 6038A 0-60 V/ 0-10 A/ 200 Watts max Supply, HPIB . $1200.00
HP 62038 0-7.5 V 0-3 A CVICC Power SUpply —............ ..$175.00
HP 6205C Dual Power Supply,

0-40V300mMA/D-20VBOOMA ..o reercssreeeaeens ......5300.00
HP 62078 0-160 V 0-200 mA CV/CC Power Supply ............... ....5200.00
HP 62638 0-20 V 0-10 A CV/CC Power Supply ...... . $375.00
HP 62668 0-40 V 0-5 A CVICC Power SUpply «......ccococvvvvvvecriecvrinn. 3375.00
HP 62678 0-40V 0-10 A CV/CC Power Supply .. ..$550.00

HP 62718 0-60 V 0-3 A CV/CC Power Supply ..
HP 62748 0-60 V 0-15 A CV/CC Power Supply . . "
HP 63844 4.0-5.5V at8 A CV/CL POWEr SUPPIY ....coovveviiinriniiineiiins
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply .....
HP 65154 0-1600 V 5 mA CV/CL Power Supply ..
HP 6525A 0-4000 V 0-50 mA CV/CC Power Supply ... i
HF 65524 0-20 V 0-25 A CV/ICC Power Supply ..........cocooocecenne. $1000.00
HP B643A 0-35V 0-6 A CV/CC Power Supply, HPIB .. $1200.00
HP 6651A 0-8V 0-50 A CV/CC Power Supply, HPIB ... . $1500.00

HP 6652A 0-20V 0-25 A CV/CC Power Supply, HPIB .............co..... $1875.00
KEPCO ATE 36-8M 0-36 V' 0-8 A CV/CC Power Supply ......cccoeveene. $300.00
SORENSON SRL20-120-20V 0-12 ACVICC

Power Supply ........... .....$350.00
SORENSON SRL 60+ B O BD V &a A CV fec F'ower Supply ..$450.00
MULTIPLE OUTPUT

HP 62288 Dual Power Supply, 0-50V 0-1 A, CWICC ..$375.00

HP 62368 Triple Output Supply, +/-20V 0.5A & 0-6V2.5A . ..$375.00
HP 62378 Triple Output Supply, +/-20V 05 A& 0-18V1A ... ..5375.00
HP 62534 Dual Power Supply, 0-20V 0-3A, CV/CC ....... . $375.00
HP 6255A Dual Power Supply, 0-40V 0-1.5 A, CV/CC ... .$375.00
HP 6627A Quad Output Power Supply, 0-20V 24
or 0-50V B0OmA .. - . $2750.00
TEKTRONIX PSSOBA Dual PowerSupp\y TMSOO sefies ... $200.00
MISCELLANEOUS
ACME PS2L-500 Programmable Load
0-75V/0-75 A/ 500 WalS MaX ......c.ocovimimnmansiesmssrnsisesisessesseiees: 3 390.00
ACME PS2L-500 Programmable Load,
0-75V/ 0-75 A/ 500 Watts max. ......... S—— . {1011
HP 6826A Bipolar Power Supply / Ampl-fper
+H-50V 1 AMaX. ... A ..$900.00
HP 6827A Bipolar Powr-\r Suppiy Amplnfre:

+-100V +/-500 mA .. ..$900.00
KEPCO BOP 50-2M B!pO|E|I AmpﬂheP F’oner Supply
1050V, 2A e ..$400.00
T RANSISTOR DEV DAL 50-1 5 100 Proqnmmahla Loarl
0-50V, 0-15 A, 100 Watts max. ; ..$200.00

ME & FREQUENCY

UNIVERSAL COUNTERS

HP 5314A 100 MHz/ 100 nS Universal Counter ..5175.00
HP 5315A 100 MHz/ 100 nS Universal Counter ... ..$350.00
HP 5315A-003 100 MHz/ 100 nS Counter,

1 GHz C-channal .. ..5450.00
HP5315E5100MH2 100n5Un|ve;s.alCcun!et ....5375.00
HP 53164 100 MHz/ 100 nS Universal Counter, HF'IB .. $450.00

PHILIPS PMEE72/411 120 MH2/ 100 nS Universal Ccunter.

1 GHz C-channel .. ..$300.00
TEKTRONIX DC5004 100 MHz/100nS Counlerf‘ﬁmer

TM5000 series ...... ..5200.00
TEKTRONIX DC5009 135 MHz* ‘IOnS CDunler Tlmer

TM5000 series ........... corereneenee $350.00
TEKTRONIX DC503A 125 MHIJ 'IDO nS Un:\rersaj Cour\ler

TMS00 series ..5250.00

Unit B, Cheyenne, Wyoming

82001

TEKTRONIX DC509 135 MHz/ 10 nS Universal Counter,

TM500 series .. ..5275.00
FREOUENCY COUNTERS

EIP 548A-06 26.5 GHz Frequency Counter & mixers

for 26-60GHz ............ s 99950.00
EIP 578-02, 0526 5GHz Source Lock|ng Counter

GPIB& power meter .. .. $2750.00
HP 5342A 18 GHz FrequencyCoun:er ..$900.00
HP 5343A-001 26.5 GHz Frequency Counter, OCXO reference ... $2500.00
HP 5345A/55A/56B 26,5 GHz CW/ Pulse Frequency Counter ........... $3500.00
HP 5352B-01040 GHz Frequency Counter,

OCXO reference option .. $7500.00
HP 53844 225 MHz Frequency Counter, HPIB .. ..$450.00
XL MICROWAVE 3401 40 GHz Source Lcckmg

Frequency Counter, GPIB .. ; .. $5500.00
STANDARDS

HP 1058 Quantz Oscillator, 0.1/ 1,0/ 5.0 MHz, battery pwr. ... . §1100.00

UDIO & BASEBAN

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz,

50& 750hms .. .. $1000.00
DI'STORTFON ANALYZERS

HP 8903A Audio Analyzer, 20 Hz-100 kHz, HPIB ............. . $1200.00
HP 83038-001,010,053 Audic Analyzer,

20Hz-100kHz, HPIB ................. ... $1850.00
HP B903E Audio Analyzer, 20 Hz- 1L‘JDkH7 HPIB . $1650.00
RMS VOLTMETERS

FLUKE 89224 True AMS Voltmeter, 180 uV-700V,

2HZATMHZ o $450.00
OSCJLLATORS

TEKTRONIX SG502 Sine/ Square Osc., 5 Hz-500 kHz,

70 dB step atten., TM500 . —- {1 ] 1]
TEKTRONIX SG505-opt QOscﬂiator 10Hz 100HH2.

M test & 50/150/600 Ohms ... e 9800.00
WAVETEK 981 MH;Symhewed Power Oscillator, GPIB ............. $750.00
MISCELLANEOUS

HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display ................. $600.00
HP 3575A-001 Phase-Gain Meter, 1 Hz-13MHz,

dual display .. peresseaseiesnressssessensssressnssessenssssansesensassssessenes 9 0 90400
HP 467A PowerAmpI:hnr [ et 33 75.00
KROHN-HITE 3200 High Pass / Low Pass Fllter

20Hz-2 MHz .. OPRR———. .t ]
KROHN-HITE 3202 Dual HF' LP BPrBH Frler

20Hz-2 MHz .. ———7 11 11}
ROCKLAND 852 Duai Hnghpass« Lowpass F|rter

OIHZ- 1 KHZ oo, ...$650.00
TEK AMS02 1 MHz D;ﬂetenhal Al‘nphﬂer TMSOO series. .5450.00

RF & MICROWAV

SPECTRUM ANALYZERS
HP 11517A/19A/20A Mixer Set, 18-40 GHz.

for HP 85554 / B569A ... 5475.00
HP 11970A WR28 Harmonic M|)<e4 26.5-40GHz . .. $1000.00
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz $1000.00
HP 11870Q WR22 Harmonic Mixer, 33-50 GHz . $1400.00
HP 11970U WR19 Harmonic Mixer, 40-60 GHz ... . $1600.00
HP 11971A WR28 Harmonic Mixer, 26.5-40

GHz,for 85698 ... $800.00
HP 11971K WR42 Harmcmrc Mlxer IB 0-26 5

GHz, for 85698 .. : ...5800.00
HP119?4AWH28 F'rseiecledMJxer 26 5-40(3H2 $8000.00
HP 119740 WR19 Preselected Mixer, 40-80 GHz ..., ... $8500.00
HP 11975A LO. Amplifier, 2B GHZ .......cocovvoiiiensisommssetiniesinsssssesss £1400.00
HP 8562A Spectrum Analyzer, 1 kHz-22 GHz,

100 Hz min.res. Bw . .. $16000.00
HP 85640A Tracking GEI’T@I’B'O! 300 kHz 2 9 GHz

or HP 8560 series .. .. $4000.00
TEKTRONIX WM?B?\-" WFH ‘; Halrnﬂnll: Mlxcr

S0-TSGHZ ..o .. $1500.00
NETWORK ANALYZERS

HP 11650A Network Analyzer Accessory Kit ................ ..$500.00

HP 116504 Network Analyzer Accessory Kit, APCT _...... ..$600.00
HF 116658 Modulator, 0.15-18 GHz, for HP 8755/6/7 .. ...5250.00
HP 116658 Modulator, 0.15-18.0 GHz, for HP 8755/87 ... ..$250.00
HP 35778 Network Analyzer, 5 Hz-200 MHZ .......o.overnremrnnnenienns $9500.00

HP 4191A RF Impedance Analyzer, 1-1000 MHz,

1 milliohm-100 Kilohms .......... . .. $3750.00
HP 4193A Vlector Impedance Me:er 100 kHz HD MHz,

10 Ohms-100K . [E—— 1. 111 1 N1 [ ]
HP 85028 75 Ol"un Tranamassnon Fieﬂecunn Test Uml

O51B00MHZ ..ot ssess s s sasssassssasasstiassesens $675.00
HP 850448 75 Ohm Transmission/ Reflection Test Unit,

300 kHz-2 GHz .. ..$1250.00
HP 85054A Type N Callbrahon Krt for HP 351 0 series . $1800.00

HP 8717B-001 Transistor Bias Supply ... $350.00
HP 8751A-001,002 Network Analyzer, § Hz-500MHz . $12500.00
HP 8756A Scalar Network Analyzer, HPIB ................. $1375.00
HP R85026A WR28 Detector, 26.5-40 GHz, for HP 8757 series ....... $1200.00

16 June 2002/ Nuts & Volts Magazine

Circle #48 on the Reader Service Card.



90 DAY WARRANTY PARTS AND LABOR -

VISA

M TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

.H
y

SIGNAL GENERATORS

FLUKE 6060B/AK Signal Generator, 0.1-1050

MHz, 10 Hz res. i

FLUKE 606081 30 K}O Sbgnal Generalor O I 1050 MH.?.
VOHZTBE., GPIB. i minisiuivivtsisiiisivis i $1600.00
GIGATRONICS 1018 Signal/Sweep Gen., 0.05-18 GHz,

... $1250.00

1 kHz res., +8 dBm .. ... $5000.00
GIG&THONICSBOOIG—?E Synmes:zed Source 6 12 GHz

1 MHz res., GPIB . cessssisisioniiensiiensns 9 1900.00
GIGATRONICS 3000’8—1 5 Syn'rheazed Sﬂun::e

B-16 GHz, IMHz res., GPIB ........ $2250.00
GIGATRONICS 8061A-830 Signal Generator, 0 1 1050

MHz, 10 Hz res., AM, FM, GPIB . $1900.00

HP 11707ATest PIug-'rn.lcrHP&BﬁOseries B $400.00

HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/oftratio ................... $450.00
HP 8642M Signal Generator, 0.1-2100 MHz, 1 Hzres,, HPIB ........... $3750.00
HP 8656B-001 Signal Generator, 0.1-990 MHz, 10Hz res.,

HPIB, OCXO .. T R e e $2750.00
HP 8657A Spgnal Generator 01 1040 MHZ 10 Hz res.,

AM, FM, HPIB .. ..$3000.00
HPBGGOG‘BOSABESBS@Z!!Generaw 1 2600MH2

1or2Hzres., AM, FM . . SR—t -1
HP 8660D/86603A-002 Sagnal Generatot 1- QGOOMHZ

1 or 2 Hz res., phase modulation . i ... $6000.00
HP 8671A Signal Gen,, 20-62GH2 }kHzrlas CW

FM, +8dBm, HPIB .. ... $2750.00
HPB&?‘IBSynmeSIZBdSlgﬂaIGeneralcl 2-18GHz . .. $4000.00
HP 8672A Signal Generator, 2-18 GHz, 1-3kHz res.,

AM, FM, +3 dBm .. s s $4500.00
HP 8672A-008 Slgnal Ganerdm»r 2 IBGHZ 1GkHz res.,

AM, FM, +8 dBm .. " . $5000.00
HF'BG?SCSrgna!Gan 005435GH2 Hstres AM

FM, Pulse, HPIB .. - .. $14000.00
HP 8673D-H15 S|gna| Gen 00525 GHz IkHzres

AM, FM, HPIB .. $15000.00
HP B673H-212 Signal Generator, 2.0-12.4 GHz, 1 kHz res.

AM, FM, +8 dBm .. a .. $8500.00
HP 8673M Signal Gaﬂsralor 2 18 GHz 1 kHz res.,

ANV BB o555 csisonsionsins o i v 3RS 5533 $9500.00
HP 8683B Signal Generator, 2.3-6.5 GHz, ca\niy wned

AM/ WBFM/ Pulse .. .. $2250.00
HP 8683D Signal Generator 2 3—?3 OGHZ cawty :uned

ANV NBEMN PUBE s vy mesisissspmmiipesams ey s sy o $3750.00
HP 8684B Signal Generaor 5.4-12.5GHz, c:awrytuned

AM/WBFM/ Pulse .. .. $2250.00

MARCONI 2019 Slgnal Garbaraior BO kHz 10&0 MHz
10or20Hzres .
WAVETEK 955 Signa enerator, 7.

.. 5850.00

AR AR FM s sy N — $750.00
WAVETEK 957 Signal Generator, 12-18 GHz, +7
dBm, AM, FM .. ..5750.00

SWEEP GE NE HATORS
HP 83508/ 83522A Sweep Oscillator, 10-2400 MHz,

+13dBm levelled .. " .. $3750.00
HP&aSOBfBBSEEASmepOsmHalor 10MH2{14GH2

+13dBm levelled .. et $5000.00
HP 83508/ 3‘3540A4302 SweepOscaILator 2 0-B4GHz

Tl T oo L N S N L —— $3250.00
HP 83508/ 83545A-002 Sweep Oscillator, 5.9-12.4 GHz,

70dBstepatten. .. wnmiveceens: 931 90.00
HP 83508/ B‘SSTOA Swaep Oscﬂlatcr 18 0»26.5 GHz

+10dBm levelled . $7000.00
HP 83503“835?DA H22 Sweep Oscillator, 17-24 GHz,

+10dBm levelled $5000.00
HP 8620C Sweep Oscillator Frame ... $500.00
HP 862228-002 RF Plug-in, 10-2400 MHz, +13dBm,

70dB stepatien. .. . $1250.00
HP 862228-E69/8620C SweepOs;c ‘& frame, 0.01-2 GHz & 2-4

GHzbands .. ..$1200.00

HP 862408 HF Plug 2.0-8.4 GHz. +13dBm Ievailacl

HP 8624 1A RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .....
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBmunlevelled ..
HP 86251A AF Plug-in, 7.5-18.6 GHz, +10 dBm levelled
HP 86260A AF Plug-in, 12-18 GHz, +10 dBm unlevelled

$450.00
$300.00
$350.00
...$500.00
..$400.00

HP 86260A-H04 RF Plug-in, 10-15 GHz, +10 dBm unlevelled .. $400.00
HP 862908 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ...... .$1500.00
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled $1750.00
WAVETEK 2001 Sweep Generator, 1-1400 MHz,

1008, POAB BN, .....oviiiuviossssasbiasisssssssasr pidsssssss hosssssassssnsiberiasen $750.00
WAVETEK 20028 Sweep Generator, 1-2500 MHz,

OB OB e e $1750.00
WILTRON 6647M Sweep Generator, 10 MHz-20 GHz,

FAOABM, GPIB .oocvoveevoisee s esssssss s sssessess e cssesssessessseses $4500.00
WILTRON 6669B-02,03 Sweep Gen., 0.01-26.5

GHZ/ K conn & 2640 GHZ/WRZB ..........oocovmmmmenmsensonssnsiomsissnsanss $7500.00
WILTRON 67178-20 Synthesizer/ Sweeper,

10MHZ-8.4 GHz, +130BMGPIB .......oovviiemsicsisi e sisssissseins $6000.00
POWER METERS

BOONTON 428/ 41-4E Analog Power Meter,

with 1 MHz-18 GHz sensor $400.00
HP 11683A Range Calibrator, IorHPdSE.-’S"?a‘B ................................... $750.00
HP 435B/8481A Power Meter, -30 to +20 dBm,

JOMHZ1B GHE ..ovvreerssismronsssesssasssssrorssssassssssssssssssseassanssssssmrssesasiss $900.00
HP 436A-022/ 8481A Power Meter, -30 to +20 dBm,

TOMHZ-1B GHZ, HPIB ....ooevvsveesaesos e csssssssnne s sssssnessisenes $1200.00
HP 436A-022/ 8482A Power Meter, -30 to +20 dBm,

100 kHz-4,2 GHz, HPIB $1200.00
HP 436A-022/ 8484A Power Meter, ?010-20dBm

1OMHZ-1BGHZ HPIB ...oovvercereenrvensssssnsicnnisrescssrenasnincenes 9 1200.00

HP 436A-022/ 8485A Power Meter, -30 to +20 dBm,

SOMHZ-28.5 GHZ, HPIB ......coovoiveiiesscsnionsicssasses s sesssssessnens $1500.00
HP 436A-022/ 84850 Power Meter, -70 to -20 dB

50 MHz-26.5 GHz, HPIB .. ..$1700.00
HP 438A Dual Channel Power Meter . $3000.00
HP 8477A Power Meter Calibtator, forHPmsenes ...$400.00

HP 84870 High Sensitivity Sensor, -70 1o -20 dBm,

50 MH2-50 GHZ, 2AMM oo scssreanas $1850.00
HP 89000/84811A Peak Power Meter, 0.1-18 GHz,

0-20dBm peak .. ... $2500.00
HP Q8486A Power Sensor 33—50 GHz El-()to +20 dBm

TORHBEIBATIB oo saismnsssissensnm vy s s s s $1500.00
HF RB486A Power Sensor, 26.5-40 GHz, -30 to +20 dBm,

T L T S — $1500.00
RF MILLIVOLTMETERS

BOONTON 92C RF Millivoltmeter, 3 mV-3V{s.,

10kHz-1.2GHz .. . R—- 110 11 N1 [1]
RACAL-DANA 9303 RF Mllllvoltme!m ?0 to +20 dBrn

10kHz-2 GHz, GPIB .. ..$750.00
AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RESEARCH 4W1000 Ampiifier, 40 dB gain, 4 Watts,

1-1000 MHz . ... $950.00
BOONTON B2AD Mndulatlon Mer.er AIW FM IU 1200 MHz .......... $500.00

C.PL.VZC6961K1 TWT Amplifier, 35 dB gain,
4-8 GHz, 20 Watts
ENI 525LA Amplifier, 50 dB gain, 1-500 MHz, 25 Watts .
HP 11713A Switch / Attenuator Driver, HPIB ..............
HP 11729B-003 Carrier Noise Test Set, 5MHz-32GHz ...
HP 3730B/3738B Downconverter, 5.9-8.9

..$3500.00
$3250.00
..$800.00
..$1900.00

GHz&8.7-11.7GHz ..... ...$1200.00
HP 415E SWR Meter .. ..5200.00
HP B347A RFAmplll'ler EJngam 'IDOkHz 3

GHz, +20dBm, HPIB .. ... $2750.00
HP 83494 Amplifier, 15ngam 2.20GHz, +2DdBm0utpu1 ..$1650.00
HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz,

80 dB dynamic range ... T ——. 1. |1+ %111
HPMOGACombGenerawr 1, 1& 100

MHzincrements, to 5GHz .. ..$500.00

HP 8447A-001 Dual Ampllfler 20 dB. 0 1-400

MH2, +6 0BM PO, NF €7.0B ....coisiiimissivessossissasmaismismrsisassisiisisnmssnaiss $650.00
HP 8447D-010 Preamplifier, 25 dB gain, 0.1-1300 MHz,
<BSdBNF .........cee
HP 8447E Ampllﬁer 22c|B 0 1 1‘3-00 MHz +13 cBm oulput o
HP 8447F-H64 Dual Amp., 0.01-50 MHz 28 dB & 0.1-1300
MHz25dB ...

HP 8901A Modulation Analyzer, 150 kHz-1300MHz, HPIB
HP 8901B-001 Modulation Analyzer,

150 kRZ=-1I00MHEZ, HPIB ...l i i i i i i
MPD LAB-1-510-10 Amplifier, 48 dB gain,
001000 MEE AOWWATS:, s i s i e
RACAL 9009 Modulation Meter, 30-1500 MHz,
AM, 1 EA00 KHE PP ;e i

RF POWER LABS ML50 Amplifier, 2-30 MHz,

47 dB gain, 50 Watls, metered, 28V ........cevrrvvirovsessesessssssssnsrisssns $200.00
ROHDE&SCHWARZ ESH2 Test Receiver, @ kHz-30 MHz $3250.00

COAXIAL & WAVEGUIDE

AEROWAVE 28-3000/10 WR28 Directional Couplel 10dB,

... $750.00
..$650.00

26.5-40GHz .. " ..$300.00
AMERICAN NIJC AM—43

LHC, 2-18 GHz, TNC(f) *“NEW" . ... $95.00
AVANTEK AMT-400X2 WR28 Active Doubler

+10dBmin&out ............ AT ..5450.00
BIRD 8201 500 Watt O Dielectric Load

DG 2B BHE ot s s $350.00
FXRMICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz,

100 Watts ma, MMV c...icisiirimmsisisisiivssimsisniisioisiisaiismissrssss $75.00
GENERAL RADIO 874-LTL Constant !mpedarm"rmmbom Line,

0-44 cm, DC-2 GHz ....5400.00
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ........ ..$450.00

HP 11691D Directional Coupler, 22 dB, 2-18 GHz,
N CONDBCIONS ...ipiuiimpimsinin

HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz
HP 33327L-006 Prog. Step Attenuator, 0-70dB,

DC-40GHz,2.9mm ........... . $1000.00
HP 7780-011 Dual Dir. Coupler, 20 dB, 0.1-2.0 GHz, APC7 .........c...... $450.00
HP 8498A-030 30 dB Attenuator, 25 Watts,

B R G Gt S i e s $500.00
HP 87300C-020 Directional Coupler, 20 dB,

1.0-26.5GHz, 3.5mm ... ..$475.00
HP K422A WR42 Flat Broa

JBRBEGHE v s S e s e $350.00
HP K532A WR42 Frequency Meter,

TBO-2B.5GHZ ovvovvovevissens e ccsnsssasssseetseresess st esms st sesensnis $450.00
HP K752A WR42 Directional Coupler, 3dB,

1BU0-2B.5 GHZ ...cvoorinrieesionssssosniessissessssesssssssssesnssesssssssssessassasnses $450.00
HP K752C WR42 Directional Coupler, 10dB,

18.0-26.5GHz . $450.00
HP K752D WR42 Directional Coupiar 20dB,

18.0-265GHz .. ..$450.00

HP K870A WH42 Sllde Screw Tuner !8 0~26 5 GHz
HP K914B WR42 Moving Load, 18.0-26.5GHz ...
HP Q752D WR22 Directional Coupler, 20 dB, 33-
HP R281A WR28 x 2.4mmif) Adapter ...................
HP R422A WR28 Crystal Detector, 26.5-40 GHz ...
HP R752A WR28 Directional Coupler, 3dB, 26.5-40 GHz .....
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz ...
HP R914B WR28 Moving Load, 26.5-40 GHz ..
HP V365A WR15 Isolator, 25 dB, 50-75GHz ...
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ..

HP X870A WR90 Slide Screw Tuner .. fens —% f-1 N0 L
HUGHES 45322H-1110/1120 WR22 Durecuonal COLIFHEI’S
100r20dB, 33-50GHz ......

HUGHES 45712H-1000 WR.

$350.00
..$750.00

HUGHES 45714H-1000 WR 15 Frequency Meter, 50-75GHz ............ $900.00
HUGHES 45722H-1000 WH22 Direct Reading Attenuator,

0-50 08, 3350 GHZ 1.-vvoovvvovercnrsccecesessres e essessssennsesessssssassiasianes $1000.00
HUGHES 45724H-1000 WR15 Direct Reading Attenuator,

QS0 UB, S05TSGHE .. rvesersseimarmisatimsrsoiassmesemesiisiemsamsiemme $1000.00
HUGHES 45732H-1200 WR22 Level SelAﬂenuato(

0-25dB, 33-50GHz . e $250.00
HUGHES 45752H-1 ODDWHEE Drrect Headlng Phase ShIH.BI'

0-360, 33-50 GHz .. i ... $1400.00
HUGHES 45772H-1100 WR22 Thermistor Mount, -2010-+10 B

33-50GHz .. v $400.00
HUGHES 47316H-1111 WR 10 Tunable Detector, 75-110 GHz,

POS. PORIIY 11vvvvseseriesestessssstosssasassssasssssiarssssssssssrenssmsssessssranssns $600.00
HUGHES 47741H- 231UWR23 Phase Locked Gunn Osc.,

BEGHZ, HIBABIN cocurscemsimmressrinmmessisrmsssssrsrmepssmisssrssssmmrmisssnsss $2000.00
HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc.,

D GHE FVB BN iicsssesisssisisissiciiomsisismin st i $2750.00
KRYTAR 201020010 Directional Detector, 1-20 GHz,

SMA(A)/SMC .. s 9200500
KRYTAR 26165 Dhrectlonal DG‘OC‘tOI’ 1 T 26 SGHZ

TSIV rusicss i snimssstom s s R A ST $200.00
M/A-COM 3-19-300/10 WR 19 Directional Coupler,

10dB, 40-60 GHz . ..$450.00
NARDA 3000-series Omave Band Durec!:onal Couplers

N connectors .. $150.00

NARDA SUEOA Bi Directional Coupler, 50-1000 MHz
NARDA 3024 Bi-Directional Coupler, 20dB, 4-8 GHz .
NARDA 3090 Precision High Directivity Couplers ...
NARDA 368BNM Coaxial Hih Power Load, 500 Watts,

.$500.00
.$375.00
$225.00

DA BGEE NI e i mm i R e $500.00
NARDA 3752 Coaxial Phase Shifter,

0-180d0g/GHZ, 15 GHZ ..c.vvvciiiiiisiisiesinissiisrsrssassssssssissibnsssiinss $900.00
NARDA 37538 Coaxial Phase Shifter, 0-55 deg./GHz,

35124GHz .. i $950.00
NARDA 4000-series Octave Banct Durecﬂonal Couplers

SMA connectors .. Rt .. §75.00

NARDA 4247-20 Duec!nona Coupler
6.0-26.5 GHz, 3.5mm(f)
NARDA 5070-series Precision Reflectometer Couplers ..
NARDA 562 DC Block, 10 MHz-12.4 GHz,

..$200.00
$300.00

100V max., N(m/) .. e S0 00l
NARDA 765-1010 dB Anenua:or SOWans

DC-5 GHz, N(m/f) ..$165.00
MNARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz $500.00
NARDA 792FF Variable Attenuator, 0-20dB, 2.0-124GHz ............... $375.00
NARDA 793FM Direct Reading Variable Attenuator,

0-20dB 4-8GHZ ......cvoveeee v 3225.00
MNARDA 794FM Direct Heaclmg \«fanable Anenuator

0-40dB4-8GHz ................ e $375.00
OMNI-SPECTRA 2085—6010—00(3@513! De!eclor 1 18GH2

neg. polarity, SMAm/A .. .. $50.00

PAMTECHKYG1014 WFIdQ.Juncﬂon Carcutamr 13 0—26 SGHz T $250.00

SONOMA SCI. 21A3 WR42 Circulator, 20 dB, 20.6-248GHz ............... $75.00
TEKTRONIX 2701 Step Attenuator, 0-79dB, DC-1GHz .................... $150.00
TAG B510 WR22 Direct Reading Attenuator, 0-50 dB,

33-50GHz .. - ...$900.00
TRG V551 WRiEFrequancyMeler 50-75GHz . ..$600.00
TRG W510 WR10 Direct Reading Attenuator, 0- 50dB,

75-110GHz .. $1000.00
TRG W551 WF-lerequﬁncyMeler 75110GHz .. ..$750.00

WAVELINE 100080 WR28 Terminated Crussguvde
CoUDIOr D0 .ovevvcniiesveimmimives i e R TP $200.00
WEINSCHEL 150-110 Programmable Step Atten.,

DC-18 GHz, SMA ..

WEINSCHEL DS109Double SIubTuner 1 13 GHz N(mﬂ'j
WEINSCHEL DS108LL Double Stub Tuner,

D220 GHE, NITUTY coocisisimisinisssismisst s it s i miasss

COMMUNIC

HP 37204A-003 HPIB Extender, fiber-optic connection *unused” ......... $250.00
HP 4934A-J02 TIMS; CCITT option; battery power .. o

HP 59401A HPIB Bus Analyzer
TAMPA MW. LAB BUC1W-02W-CST Ku band Upconverter,

1 Watt 14.0-14.5 GHZ WRTS "NEW® ....ooveiricmminsniionisniessesssssenscens $150.00
TEKTRONIX 1411R-0pt.04 PAL Test Gen, w/SPG12,TSG11,

..$450.00
$150.00

$150.00

TSP11,7SG13,15,16 . $1400.00
TEKTRONIX 147A N‘I‘SC Tesl Slgnal Generator
With NOISE IESESIGNAI .....vcovveieninnesinesineanemsirsssss e sniesscsssssasbsensnns $800.00

MISCELLANEOUS

EGA&G/ PA.R.5302/ 5316 Lock-in Amplifier, 100 mHz-1 MHz,

GPIB/RS232C L...coiviitiossssasssissarssbbssnssssoss . $2250.00
FLUKE 2180A RTD Digital Thermometer . .$500.00
HP 53307A HPIB VHF Switch . $200.00

P.A.R.5206-95.98 Two-Phase Lodt -in Amp

2Hz-100kHz, GPIB . .. $1250.00
TEKTRONIX Th."t5003 TMSOOO-&enes 3-5!01
Programmable POWerMOdUIE .................coveevrereiesimmenscssenins $450.00
TEKTRONIX TM5006 TM5000-series 6-slot
Programmable Power Module ... ..$500.00

..$150.00
'$175.00
..$250.00

TEKTRONIX TM503 Tmsm»senes i}slol Power Module
TEKTRONIX TM504 TM500-series 4-slot Power Module
TEKTRONIX TM506 TMS500-series 6-slot Power Module ...
TEKTRONIX TM515 TM500-series 5-slot

Portable POWEr MOGUIE ..........ov..rereernmeresessesess s msnnssssensssesessseesnsns $250.00

Circle #48 on the Reader Service Card.
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PICmicro® PIC16F87x

PICmicro® BOOKS

LEARN ABOUT MICROCONTROLLERS

Stepper Motor Book

Series and ICD Book

Eagy Step'n

Eas:g PIC'n - Beginner $29.95

. * Programming Techniques
+ Determine surplus stepper motor specs using Instruction set, addressing modes, bit manipulation,
simple easy to build test equipment. subroutines, loops, lookup tables, interrupts

» Design and build microcontroller-based control systems Bagg * Using a text editor, using an assembler, using MPLAB

* Timing and counting (timer 0), interfacing, /O conversion

(flow charts and code examples included). ]
« Design and build stepper motor driver circuits. e u n PIC'n UP The Pace - intermediate $34.95
» Analyze the mechanical characteristics of stepper motor-driven devices. + Serial communication - PICmicro to peripheral chips
« The book is full of experiments, circuils and code. . Sg'[i)ai EE::'F*GMS
z =L interface and scanning keypads
8.5x11 format. 205 pages. $34.95 .- Features of PIC16F87x * D/A and A/D conversion - several methods

i . = Math routine
Table Of Contents And Ordering Information On Web Site microcontrollers ath routines

http://www.steppel'Stuff.Com . In-circuit debugg|ng US'ng pIﬂC'l’:}EEChniques = Intermediate $34.95
* B-pin MICros

MiCrOChip ICD » Timer 1, timer 2 and the capture/compare/PWM (CCP) module
: * Talking to a PICmicro with a PC using a terminal program
B CompamOﬂ for our * Test equipment and data logger experiments
R PIC'n book series . )
QO A TR 1 Serial PIC'n - Advanced $49.95
.@@U}’M ELEC’I'RONICS L 85)(1 1 format- + Synchronous - bit-bang, on-chip UART, RS-232
+ T2 pages. $1 2.95 » Asynchronous - 12C (Philips Semiconductor)

SPI (Motorola), Microwire (National Semiconductor)
* Dallas Semiconductor 1-Wire bus

P.O. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881 Fax (707) 279-8883 Table Of Contents And Ordering

We have been selling on the Internet since 1996. We will ship information On Web Site Table Of Contents And Ordering Information On Web Site

the day we receive your order or the next business day.
http://www.sq-1.com http://www.eq-1.com

N ——_—— g o
Earn Your Degree at Home! eeder «'m?, RS-232

Technologies £ sheers % Stackable

PiCmicro and MPLAB are trademarks of Microchip Technology Inc

». Cleveland Institute of Electronics offers comprehensive yet

2 : g . . 1710-B Brighton Cove, Ft Walton Beach, FL 32547 850-863-5723
'r),  affordable independent study training programs in electronics
= i -by- i Digital I/O Module - 14 /O channels individually configured for input or output. Turn
.j_ and COI‘TIpLjIEEF techncl)llog)'. Expenenlce e by P teachlng on/off relays. Sense switch transitions, button presses and 4x4 matrix decoding using
o~ method designed specifically for the independent study student. auto-debounce and typematic repeat with adjustable delay. One-shot pulse output. $59
' i ! Analog Input Module - 8 single-ended or 4 differential inputs. Self-calibrated, 12-bit
_Bf"lld onwhatyoualready kn?wl ADC, reads voltages from 0 to 4095 mV. High & Low alarm trip-points for each input. $69
You may be eligible to apply for advanced standing in CIE's A A.S. Degree Analog Output Module - 4 outputs that span -10 to +10 volts using 12-bit DAC. Built-in
Program based on your pFEViOUS mi|j[ary training or academic hjs];or)r_ ramp generator, software calibrated, user selectable POR defaults for each channel. $89
If you're like most readers of this magazine, your electronics Stepper Motor Driver - Directly drives a unipolar stepper motor rated up to

30VDC @ 2A. Self-generated S-curve accel/decel profiles provide

trip wires. 24-bit pulse count
accumulator for event counting.  $79

Solid State Relay Module - 5 opto
end-to-end isolated relays can be wired directly to
existing low-current buttons and switches

Stack 32 moduleson I i
. : t de soft trol of th
call (800) 243-6446 or visi www.cie-wc.edu for a FREE Catalog! | | the same RS-232 cable. oBetalor EuitiniouRRt SEr ot sgg

FCC Course with Certificate By R

AP ful I9L Self-Study P CD! =
owerfu esson Se udy Program on one s Electl‘o Mav.n

After completing this course you will be ready to take the FCC Ctatarnn Suattiie ot Wisials

l examination for a General Radiotelephone Operator License. _. b Great Buys - Great Products - Great Gadgets
' Gom i Check Out Our Great WebSite at

tech programs. All the lab equipment
and instructor support you need to
succeed is included with every program. |

background can help you receive your ©~— — — — — — 7/ T — = smooth start and stop motion. Software programmable ramp-rate,
i 1 inle! velocity and idle current. Single-phase, dual phase, & half-step

degree in less time than you think! | Kiame [ drive modes, 24-bif absolute motor position counter, $69
Choose from many programs! | Address - [ Pulse Counter/Timer - Read frequencr from
E A T lied Sci . ] : | 0.50000 Hz to 1,500,000 Hz using floating
arn an Associate in Applied Science in | City - U decimal point and S5-digit resolution
Electronics Engineering Technology or | suace Zip | | throughout range. Measure period,
Dibl f f her high = ' RPM, duty cycle, pulse length, the
a Uiploma from one of our other hig | Phone __ _ANV03 | | velocity of a projectile using a pair of

Send for a FREE Course Catalog
CIE: 1776 E. 17th, Cleveland. OH 441 |4 i

The General Radiotelephone Operator License is required

of

to adjust, maintain or repair any FCC licensed radiotelephone . t ) - o
transmitters in the aviation, maritime and international fixed 5. v A h tt = m v| n co m
public radio services. It is issued for the lifetime of the holder. ;%495 % p Al a m
7_11 . S

19 FCC Lessons on CD ROM Course: 01-FCC02 Tl 1 3

. . . For Computer Items, Hobbiest Projects,
Every lesson is presented in a clear and easy-to-understand format which makes B =
learning this material fun and easy. After each lesson you'll take an exam.You can take Microwave Goodies and Some of the
it on-line or fill out one of the answer sheets we provide and mail it. After you finish Greatest Prices on the Web....
the 19 lessons we'll send you a Certificate of Completion from Cleveland Institute of
Electronics that's suitable for framing. 800-421-2442 or FAX 310-632-3557
CIE Instructor Assistance with Priority Grading E-Mail

Use our toll-free hot line to talk with our faculty if you ever need assistance with
your lessons. Your exams will be graded and sent back to you within 24 hrs,

(800) 321-2155 o vist www.ciebookstore.com

CA, HI & OH residents must
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WWW.POLARISUSA.COM

800-308-6456

All Orders Before 4:00 pm - Shipped Same Day!!!

1/3” COLOR OUTDOOR CAMERA

This camera merges the gap
between bullet (lipstick) camera and
full-size housing with camera. Unlike
bullet (lipstick) cameras with limited
features, this unit has many features
only found on larger, “cased” cam-
eras. The AV-48WC8 keeps the best
part of the bullet/lipstick line in that
they install quickly and come pre-
assembled, ready for installation.
Auto iris and vari-focal lens options
are available upon request.

We have 6 different configurations to

1/3” COLOR INFRARED COLOR CAMERA

Whether using this indoors or outdoors,
the benefits of this compact, discreet
miniature color camera are extraordi-
nary. The infrared LEDs make the ILC-
300 excellent for video recording in low
light situations up top a distance of 10
meters (32.8 ft). The weatherproof
anodized aluminum housing and
adjustable brackets for wall or ceiling
mounts make this an ideal camera in a
variety of applications.

Call Today for More
information!
ILC-300 - $189.95

meet your requirements for outdoor
or indoor self-contained cameras.

AV-48WCS8 - $235.95

Industrial “O” Ring Sealed
Aluminum Case

5” Wireless System Observation System

Now you can enjoy peace of mind with our
new wireless observation system. Each
comes with a 5" wireless monitor & wireless
camera. Just plug & play for perfect wireless
video any time!
‘1_‘/‘ = Great for around the
- ""?:-‘ house, office or technical
field work

GW-2400SA $379.95

DIGITAL MONITORING & RECORDING SYSTEM

VIDEO MOTION

MB-810B
Infrared B/W $69.95

The PV-140 Series turns your PC into a commercial grade digital
security system in a few minutes. This incredible series integrates a
color quad processor, multi-zone video motion detector, multiplexer,
and a real time digital video recorder (DVR). By ordering addition

MB-1250 HRVF
Color Varifocal
$169.95

MB-680UA
Audio BIW
$39.95
4 Pieces/One Pack

$1099.95

MICRO BOARD CAMERAS

PV140 Card Configuration:

- PV-PACK= 140A+140B+140C+140D(4pcs in 1 pack)(Real time)

- 140A 1st four cameras/windows

- 140B 2nd four cameras/windows (expands lo = 8 windows)

- 140C 3rd four cameras/windows (expands to = 12 windows)

- 140D 4th four cameras/windows (expands to = 16 windows)
Cards MUST be utilized in this order.

MB-1250P 8
Color
Pinhole
$89.95

MULTI-ZONE §

Software

DETECTOR Included!!!

cards, you can increase your surveillance up to 16 different cameras.

PV-140 PACK ! i

PV-140A/B/CID -

System Requirements:

- Windows 98/ME/2000/XP

- Pentium 111-550Mhz or higher with free PCI slol{s)

- 128 MB+ System Memory

- PCI/AGP bus graphics card (24 bit high color or 64 bit

- Sound Card (optional)

- Hard Disk Space - 1 GB+ per camera; 10GB+is recommended
- Microsoft DirectX or higher version

- CD-ROM / DVD-ROM device

- Cameras up to 1/2/4/8/12/16

Real-Time Video Digital Recorder

$299.95

i -] ture stable w
e 9 HHL}

40 Piece Pro-Universal Kit - $99.95

DA-6 $29.9

minum moun

&
@
=)
=
5]
2]
=
=
o
Q

Additional Features-

Call Today!!! DX-7811S our

a offers you a Danylght Came

signal feature is guaranteed by the excellent VSWR specifications of 1.5dB.

DX-7811S 1/3” HIGH RESOLUTION

HIGH GAIN DIRECTIONAL PATCH ANTENNAS

The Patch or Panel Antenna elements are tempera-

ith a low return loss and low frequency

drift vs. temperature. They offer heavy-duty use, yet
are lightweight construction. Maximum wind survival
speed of 180 km/h is achieved by use of a solid alu-

ting back (DA-12, DA-18). High gain DA-12 $119.95

DSP COLOR CAMERA

3¢ Introductory Price $149.95*
ra wnh D;gltal Zoom >

USB-01 $89.95

USB-01 The USB Video Converter acts as an
interface for your analog video sources and con-
verts analog output to digtal for your computer. The
USB Video Converter accepts high resolution
SVHS video and standard composite NTSC video.

800-308-6456 WWW.POLARISUSA.CO

Mirror Function, 470 lines of resolution, backlight compensa-
tion, gain control & low lux. An excellent addition to your cur-
rent security system or a great beginning to a new system
This camera has all the features of the brand
names without the brand name price!

DX-7811S $460-86

Polaris Industries, Inc.
470 Armour Drive NE Atlanta, GA 30324

Circle #38 on the Reader Service Card.
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Build The Telephone
Call Logger

By Peter Crowcroft

Keep track of all outgoing calls, whether they're long distance or local, for business or home ...

ave you ever opened your phone bill and thought “I can't
have made so many calls.” Most phone bills itemize long
distance calls and give details of the number dialed. But
local calls are just totalled up — you have no way of know-
ing who those calls were made to.

What about small businesses that operate from home? They can
usually claim a percentage of phone calls for income tax purposes. With
the Call Logger, ALL calls are recorded and it is simply a matter of sort-
ing them to determine how many were business calls. And it all happens
automatically. Only DTMF tone dialing is supported.

The logger records the start and stop time of ALL outgoing calls
along with the number dialed (plus any other digits pressed during the
call). It operates “stand alone” — no need for any connection to a PC.

Telephone call data is output in a format that can be easily import-
ed into Microsoft Excel. Various Excel functions can then be used to
analyze and sort the data and produce formatted printouts.

Data is stored in non-volatile EEPROM memory, so there is no loss
of data in the event of a power failure. The kit is supplied with 16K of
memory and is expandable in 16K blocks up to 64K total. The kit “auto
detects” the amount of available memory — just plug it in and go.

The number of calls that can be recorded depends on the amount
of memory installed and the number dialed. Each call requires the fol-
lowing minimum number of bytes:

- Start date and time — six bytes
- Stop data and time — six bytes
+ Record terminator — one byte

Each digit dialed requires one byte. So, each call occupies 13 bytes
of memory PLUS one byte for each digit dialed. Allowing for 11 bytes of
system overhead (password storage), this leaves 711 x 10-digit phone
numbers that can be stored in the basic kit with 16K of memory
installed [(16384-11)/23 bytes.] With the full 64K memory installed,
this is 2848 x 10-digit phone numbers. Ten digits is just taken as an
example. If you are in a country where only seven or eight digits are
used per call, then you will get more calls stored. If you pay your bills by
credit card, then about 50 to 55 bytes will be used per call.

Access to all logger functions, including downloading of call data, is
password protected.

Three LEDs are provided on the front panel to indicate power on,
offhook (call in progress), and memory status. The memory status LED
flashes when the memory is 75% full and is permanently on when 100%
full.

As a bonus, call data is also output in “real time” to the serial port,
as well as being recorded in memory. This is useful when immediate call
analysis and/or external data logging is required. This “real time” out-
put is unaffected by the memory status — even if the memory is full, the
call data is still output. You can attach this serial output to the parallel
port of a printer by going through a serial-to-parallel converter. These
interface boards are readily available commercially.

Two RJ12 (USA-type) telephone sockets are available on the rear
panel, marked “LINE” and “PHONE.” The telephone line connects to
the “LINE” connector and an optional telephone can be connected to
the “PHONE" connector. This allows a telephone to be connected and
used even when the logger is put in its place. Telephone line cords are
not supplied with the logger.

20 June 2002/Nuts & Volts Magazine

Cwm s ™M
.. a’r&- s ‘A%

) &

The kit is constructed on a double-sided,
through-hole plated printed circuit board (PCB) and
fits in a plastic case measuring 130(W) x 100(D) x
30(H)mm. Screen-printed front and rear panels are
supplied.

The kit requires a 9-to-12V DC power supply. A
12VDC wall adaptor rated at 300mA is suitable.

ASSEMBLY INSTRUCTIONS

Use the component overlay on the PCB to place the components in
the following order. Leave the LEDs until final assembly.

1. Resistors and diodes. Put in the four 1% metal film resistors
around the DTMF decoder first; R3-6.

2. IC sockets.

3. Crystals and capacitors. Use a resistor lead offcut to hold down
crystal Y3 against the PCB.

4. Transistors and the two switches.



Build the Telephone Call Logger
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5. Battery holder and diode bridges.

6. DC jack and D9 connector.

7. Both telephone connectors.

8. Metal Oxide Varistor (MOV). Push this as far down onto the PCB
as possible. It is tall and will need to be pushed right in so the lid will fit.

Do not insert any ICs yet.

The plastic box is in two halves. Take the bottom half and fit the rear
panel into the slot provided. Now drop in the PCB and slide it back so
that the telephone and D9 connectors protrude through the panel. Fix
the PCB into place using the four selftapping screws provided.

Now comes assembly of the front panel. Start by inserting the three
LED clips into the holes, pushing them in from the front. Now insert the
LEDS into the clips from the rear. The LEDs should “click” into place.

Turn the LEDs in the clips so that the long lead is to the left when
viewed from the front. This means that the flat edge of the LED (short
lead, cathode) will be to the right when viewed from the front and will
correspond to the flat marked on the overlay. This is very important so
make sure it is right. Now bend the leads down at right angles, about
3mm from the LED body, as shown in Figure 1. Use a pair of long nose
pliers to hold the leads while bending. Cut the leads off to a
length of about 9mm from the bend.

Position the front panel onto the case and drop it into
place, making sure that the LED leads are inserted into their
matching holes on the PCB. Once the panel is in place, sol-

— 1

———1

CALL
LOGGER

STATUS OFFHOOK

|
|
TELEPHONE = - ‘
POWER ‘

has 2K bytes of flash memory which is pre-programmed with the con-
trol firmware.
U2, a Maxim MAX666, provides two functions:

1. Five-volt regulator (via pin 2) to power the rest of the circuitry.
The diode bridge B1 provides polarity protection. The MAX666 maxi-
mum input voltage is 16.5 volts. Some 12V (nominal) plug packs actu-
ally output a lot higher voltage at low output currents, up to 17V in some
cases. Diodes D1 and D2, along with B1, allow voltages up to 18.9V to
be used to power the kit.

2. Low Battery Detect, intended for use with battery powered equip-
ment. In this application, it is used to detect when the telephone line is
‘looped’ (in use). The DC voltage of a telephone line is nominally 48
volts. This drops to around 12 volts or less when looped. The chip
detects this voltage drop and pulls pin 7 low. Diode bridge B2 provides

der the LED leads from the top of the PCB.

Insert the 5V regulator IC, U2 (MAX666), into its socket.
Connect a power supply to the DC jack. The power LED on
the front panel should light. Measure the DC voltage output
of the regulator. The easiest place to do this is to measure
across pins 10 (GND) and 20 (+5) of the U3 IC socket. It
should read five volts.

If okay, disconnect the power and insert the rest of the
ICs. Take care that the ICs are the correct way around and
none of the leads are bent under the body of the IC.

The EEPROM (24C128) must be inserted in position,
‘MEM 1' (U4). Any extra EEPROMs must be inserted in order
from left to right starting at ‘'MEM 2’ (U5). The DS1307
clock/calendar chip, U8, is located to the left of all the
EEPROMs. The lithium battery is inserted in the battery hold-
er with the positive side up. Note we have not supplied a bat-
tery because fresh CR2032 batteries are readily available
everywhere. (We do not want to supply kits with flat batter-
ies.)

Do not fit the plastic case lid just yet. Proceed to the sec-
tion “INSTALLATION AND SETUP.” Now fit the plastic case
lid and secure it in place.

CIRCUIT DESCRIPTION

The kit is controlled by U3, a preprogrammed 89C2051
microcontroller from Atmel. This was chosen because it has

LT

the required number of 1/O pins and a built-in serial port. It
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CALL LDGGER

polarity protection on the telephone line.

al (MT8870CE) is a DTMF decoder. It connects to the telephone
line via resistors R1 and R2 and capacitors C1 and C2. When a DTMF
tone is detected, pin 15 goes high and the four-bit digit data is present-
ed on pins 11-14. The metal oxide varistor (MOV) protects the kit from
damage by any short duration high-voltage spikes on the telephone line.
All clock/calendar functions are provided by (U8 (DS1307), a Serial
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Real Time Clock from Dallas Semiconductor. It uses a two-wire [2C seri-
al interface to communicate with the microcontroller. It features real-
time clock counts for seconds, minutes, hours, date of the month,
month, day of the week, and year with leap year compensation valid
until 2100. It has a squarewave output (pin 7), programmed to give a
one-second signal. This is used by the microcontroller firmware to flash
the memory status LED. The chip also features automatic power-fail
detect and switch circuitry. The 3V lithium battery provides back-up
power during a power failure.

Non-volatile memory storage is provided by up to four AT24C128
EEPROMs, U4 to 7. These also use a two-wire 12C serial interface like
the clock chip. The EEPROMs are 128K bit types organized as 16K x 8.
At least one EEPROM (U4) must be present. The rest are optional and
can be inserted in sequence by the user, as required.

Two switches are provided. S1 is a push-button type and is used for
‘password bypass.’ S2 is a slide switch and is used to set the type of
calls recorded. More on these later.

The serial interface is a bit unusual. It is not the regular type offer-
ing RS232-type signal levels. Instead we have used two high-speed opto-
isolators, U9 and U10. These were necessary to provide complete elec-
trical isolation between any PC connected to the serial port and the tele-
phone line.

An RS232 interface uses a common ‘ground’ signal between each
end of the interface. At the PC end, this ‘ground’ signal is connected to
mains earth. This mains earth would then be connected to the tele-
phone line via on-board circuitry in the data logger. Since both sides of
a telephone line are normally ‘floating” above earth, earthing one side
of the line would cause a fault condition at the telephone exchange and
the line would stop working properly.
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The solution is to use an opto-isolated serial port for connection to
a PC. Otherwise, the kit would have to be disconnected from the phone
line BEFORE connecting a PC to it. It would also mean that a PC could
not be permanently connected to capture the ‘real time’ output from the
logger.

The receive side of the serial interface (U9) is simple. The RS232
voltage levels from the PC drive the LED in U9 via R24. Diode D3 pro-
tects the LED from reverse currents when the RS232 level goes nega-
tive.

The transmit side of the serial interface (U10) requires a positive
voltage to bias the output transistor. To maintain electrical isolation, this
voltage is provided by the PC side of the interface via the DTR line. The
‘active’ state of DTR is +12V (nominal). R23 is the collector load resis-
tor for U10’s open-collector output, while R25 provides bias for the
Darlington output stage, reducing the turn-off time of the output.

What about the power supply you say? Yes, it also must be isolated
from mains earth. This is not really a problem when using a plug pack.
Plug packs normally use a two-pin connection to mains (no earth pin).
They also use a transformer to convert the mains voltage, which pro-
vides further electrical isolation from earth.

SERIAL PORT PARAMETERS

Any communications program used to ‘talk’ to the logger must con-
figure its serial port to:

9600 baud, eight data bits, one stop bit, no parity bit

No ‘handshaking’ or ‘flow control’ is used. The logger does require
that the DTR line is ‘active,” i.e., +12V. This is the default for most
comms programs, anyway.

INSTALLATION AND SET-UP

The logger needs to be ‘set up’ before use. You will need a PC run-
ning a communications program. Any comms program will do.
Windows users can use HyperTerminal, which comes with Windows
itself. We use our own term.exe. You may download this from http://kit-
srus.com/zip/term.zip.

The zip file includes a detailed explanation of how to set up and use
term.exe under W98.

» Connect a PC to the logger via one of the serial ports. Use a nine-
way, male-to-female ‘straight-though’ cable.

Amazon Electronics, Inc.

14172 Eureka Rd, PO, Box 21

Columbiana, OH 44408-002|

Tel (330) 549-3726,T0ll Free 1-888-549-3749,
Fax (603) 994-4964 or (330) 549-3725
amazon@electronicsi23.com
www.electronicsl23.com
Part Number: K| 64

sssssssesanue Ssssssssssssssssasnsnnan -

CarP’s Electronics, Inc.
PO. Box |82, Sterling, MA 01564
(978) 422-5142 phone
(978) 422-8574 fax
www.electronickits.com
sales@electronickits.com
Part Number: CK&602
(www.electronickits.com/kit/complete/tele/ck602.htm)

R Y

Circuit Specialists, Inc.

220 S. Country Club Dr, Mesa, AZ 85210
1-800-528-1417.480-464-2485 (a2« 480-464-5824
www.web-tronics.com
Part Number: 164

- Start the comms program and set the serial port parameters as
described above. Make sure the correct serial port is selected.

- Power up the logger. A banner is printed showing the firmware ver-
sion number and the amount of EEPROM memory installed.

- Hold the “PWD BYPASS” switch (S1) down and press the ‘Enter’
or ‘Return’ key on the PC keyboard.

- A menu will be displayed, as follows:

. Download data

. Clear data

. Set date

. Set time

. Change password
. Exit

+ Set the date — option 3. The current date will be displayed and you
will be prompted to enter the new data. The date is entered as
“mm/dd/yy” (including the */").

Note: The logger does not check for valid dates, e.g., if you enter
“15/66/01,” it will accept it.

« Set the time — option 4. The current time will be displayed and
you will be prompted to enter the new time. The time is entered in 24-
hour format as “hh:mm:ss” (including the *:").

Note: As with the date, the logger does not check for valid times,
e.g., if you enter “29:77:99” it will accept it.

- Set the password — option 5. You can use any letter, number, or
punctuation mark, but it must be at least four characters long, up to a
maximum of eight characters.

Note: Lower and upper case letters are treated as different charac-
ters, e.g., the lower case letter ‘a’ is not the same as capital ‘A.’

- The last thing is option 2 — Clear data. This MUST be done so that
the memory is initialized correctly.

- Now exit the menu using option 0. A “READY” prompt is dis-
played.

oW bk WMN =

Select the type of calls to log, as described next.

TYPES OF CALLS

The logger has an on-board switch (S2) that is used to select the
type of calls to record.

A call is defined as any time the phone line is looped (that is, the
handset is picked up and the OFFHOOK LED is on).

Types of calls are defined as follows:

1. Outgoing Calls Only

Marlin P. Jones & Assoc., Inc. (MPJA)
PO. Box 530400. Lake Park, FL 33403
(800) 653-6733
www.mpja.com

mpja@mpja.com
Part Number: 8464 KT

Ozitronics
Melbourne, Australia
+613 9434 3806
sales@ozitronics.com
www.ozitronics.com
Part Number: K164

L R R )

Quality Kits
49 McMichael St.
Kingston, ON, K7M M8, Canada
1-888-GO-4-KITS
Part Number: K164
TSSD Enterprises
8345 N.W. 66th St., #3309, Miami, FL 33 166-2626
305-418-7510 Fax 305-437-7628
ms_enterprises2002@hotmail.com
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TELEPHONE p

CALL g 3 |

LOGGER OFFHOOX

POWER STATUS

These are calls where the handset is picked up and at least one digit
is dialed. If no digits are dialed, no data is recorded.
2. All Calls

Data is recorded any time the line is looped, regardless of whether
any digits are dialed or not. If no digits are dialed, then it was probably
an incoming call.

The logger does not have ‘caller ID’ circuitry and is not able to
record the phone number of incoming calls.

TESTING

Use a telephone line cord to connect the logger to the telephone line
via the ‘LINE’ connector on the back of the logger and connect a suit-
able power supply (12VDC plug pack).

Once connected to the phone line, we can test that it is actually
recording calls. Connect a PC to the logger and run the comms pro-
gram. This will enable us to see the ‘real time’ output.

Now pick up the phone. The ‘OFFHOOK’ indicator should light and
the current date and time printed on the PC screen. Dial a few digits —
they should be displayed as they are pressed. Now hang up. The
‘OFFHOOK’ indicator should go off and the date and time printed on
the screen.

Now we will check if it was recorded into memory. Press the ‘Enter’
or ‘Return’ key on the PC keyboard. You will be prompted for a pass-
word. Enter your password. You only have five seconds to start and
between each character. If the password is correct, a menu is displayed.
Choose option 1 — Download data. The call you just made should be
displayed there.

Notice that the recorded format is slightly different to the ‘real time’
output. In the ‘real time’ output, everything is printed as it happens, i.e.,
the START date/time followed by the digits dialed followed by the END
date/time. The recorded format has the START date/time followed by
the END date/time followed by the digits dialed. This makes the data
easier to read if simply making a printed copy.

OPERATION AND USE

The logger does not need a PC connected to log calls. A PC is only
required to set or check the onboard clock and download any recorded
call data.

If the data memory becomes full, the logger will not log any more
calls. In this case, connect a PC and download the data (see SAVING
CALL DATA TO A DISK FILE). Once saved, the memory MUST be
cleared for the logger to continue logging further calls.

NOTE: The logger will not log any calls while the menu is displayed.
You must exit the menu (enter ‘0’) to resume normal operation.

CONTACT US
You may contact the term.exe writer at
frank@ozitronics.com. If you have suggestions on how to
improve this documentation, email me at peter@kitsrus.com.
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WHAT IF | FORGET MY PASSWORD?

In this case, you will need to remove the lid from the logger and hold
down the ‘PWD BYPASS' switch before you press ‘Enter’ or ‘Return.’

ADDING MORE MEMORY

The logger uses up to four AT24C128 EEPROMs for data storage.
Each EEPROM is 16K bytes giving a total of 64K of memory. Only one
EEPROM (16K) is supplied as standard with the Kkit.

The memory is user upgradeable by simply ‘plugging in" more
EEPROM'’s. Disconnect the power and telephone line and remove the
lid. Insert the EEPROM(s) according to the following table.

Memory Position

16K MEM 1

32K MEM 1, 2
48K MEM 1, 2, 3
64K MEM 1, 2, 3,4

WHAT DO THE LIGHTS MEAN?

POWER indicates that power is connected to the logger.

OFFHOOK indicates that the phone line is looped (in use). It will
only indicate if the line was looped AFTER the logger was connected. If
the line is already in use when the logger is connected, then the indica-
tor will remain off until the NEXT time the line is used.

The STATUS indicator has a number of meanings. It is used to indi-
cate the amount of memory left for logging calls. When the memory
capacity reaches 75% full, the STATUS light starts flashing. When the
memory is completely full, the light is permanently ON and no more
calls will be logged.

The STATUS light is also permanently ON to indicate possible bat-
tery failure on the clock. If the battery has failed, then the clock data
may be corrupted or incorrect. In this case, you will need to use the log-
ger's menu to check the date and time. Test the battery and replace if
necessary.

If both the STATUS and OFFHOOK lights are ON when the logger
is powered up, it means that the logger could not detect any EEPROM
memory at all. If you connect a PC to the logger and run a comms pro-
gram, you will see the words “MEMORY ERROR" continuously printed.
Check that there is an EEPROM in position ‘MEM 1’ or re-seat the chip
if one is present.

DOWNLOAD DATA FORMAT

The recorded call data is printed out in the following format:
|—Start date ad time—| |—FH&d date ad time—|
[-cigit s dialed—|
dd-mon-year hours:mins:secs,dd-mon-year
hours:mins:secs,all rumbers pressed

The date is in the form “12-May-01" and the time is in 24-hour for-
mat as in “13:30:00” (1:30 pm). Each data record (call) is terminated
by a “carriage return/line feed” combination.

SAVING CALL DATA TO A DISK FILE

Now all the call logged data is sitting in MEM1 (and MEM2, 3, and
4, if present.) We want to get this data from these 1C(s) into our PC. How
do we do this?

Answer: We download the data using a ‘comms’ (communications),
program running on a PC that ‘captures’ the data to a disk file as it is
displayed on the screen. All comms programs have a ‘data capture’
or ‘logging’ function where everything displayed on the screen is also
saved to a disk file. The file is a simple ASCII text file. W9x has its
own comms program — Hyperterminal — built in and you can use this.
But we use term.exe which is our own program and which can be down-
loaded from our website. (Remember, you can download this from
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http://kitsrus.com/zip/term.zip. The file includes a detailed explanation
of how to set up and use term.exe under W98.)

The following description assumes you are running term.exe.
(Similar event sequences apply to all comms programs.)

Connect to the logger with your PC and start term running by click-
ing on the term.exe icon. After the screen has appeared, press ‘Enter.’
You will be prompted for a password. Enter the password and a menu
will be displayed. (The phone must not be in use — offhook LED lit —
when you do this.) If you do not enter your password within five sec-
onds, the software will return to ready mode and will log data. Hit Enter
to get the password prompt back.

After successful password entry, you will get the Menu. Now turn on
‘data capture’ by pressing alt-L. You should be prompted for a file name
to save to (term.log is the default). Hit Enter. LOG will appear on the bot-
tom line of the display to show logging is on. Then choose option 1 —
Download data. Hit Enter. All recorded data will be printed out (in the
format described previously). When finished, turn off ‘data capture’ by
pressing alt-L again. Note that LOG disappears from the bottom line. All
the data has now been saved to the disk file ‘term.log.’ Finally, press ‘0,’
press Enter — the logger will exit the menu and return to normal opera-
tion. To exit term.exe, hit alt-Q. Note logging must be turned off to allow
you to exit from term.exe.

Note that you cannot stop the scrolling of the data after you press
‘1. The whole data in MEMI1..4 is dumped to term.log in one go. You
have to go to term.log with a text editor to look at the individual data
lines or load it into Excel as described next.

IMPORTING DATA INTO MICROSOFT EXCEL

The data in term.log is in a format that can be easily imported into
Microsoft Excel. First, edit term.log to remove unwanted data from the
start and end of the file. Once done, the data can now be imported into
Excel. The following step-by-step guide will show you how to import the
file into Microsoft Excel. It has been tested using Excel 97 and 2000.

1. Click on “File ® Open.”

2. In the ‘Files of type’ box, select ‘All Files (*.*).

3. Browse to the saved data file, select it, and click ‘Open.’

4. A 'Text Import Wizard' dialog box will appear. Under ‘Original
data type’ select ‘Delimited.” Click ‘Next.’

5. A second dialog box will appear. Here you can choose which
delimiters to use to break up the file into columns. If you want the data
and time to be one column, then select ‘Comma’ only. If you want the
date and time to be separate columns (recommended) then select both
‘Comma’ and ‘Space’ as delimiters. A preview will show you how choos-
ing each delimiter affects the file. Click ‘Next.’

6. A third and last dialog box appears. Here you can choose how
Excel interprets each column of data. Select each column in turn and
set the ‘Column data format’ to ‘Text.” Click ‘Finish’ when done.

CALCULATING CALL DURATION

Once you have imported the data, we can use Excel’s date and time
functions to calculate the length of each call. We can then sort the file
into order starting with the longest duration call first.

The data should have been imported in five columns labeled as fol-
lows:

Column Data

A Start date

B Start time

c End date

D End time

E Digits dialed

The data should start in row 1. We will now create a column of data
that is the duration of each call.

1. Click on cell 'F1.
2. Type in the following formula:

=DATEVALUE(C1) + TIMEVALUE(DI)
TIMEVALUE(B1)

This tells Excel to subtract the start date (Al) and time (B1) from
the end date (C1) and time (D1).

3. Click on cell ‘F1’ again.

4. From the menu select “Format ® Cells.”

5. The “Format Cells” dialog box will appear. In the ‘Number’ tab
under ‘Category’ list, select “Time.” Under ‘Type,’ select ‘37:30:55." The
call duration is now shown in “hours:minutes:seconds” and can span
multiple days.

DATEVALUE(A1) -

We now want to copy this formula and formatting to the rest of the
cells in this column down to the last data entry.

6. Click on cell F1 again. This cell contains the formula and for-
matting information we need.

7. Drag the fill handle over the cells to be filled.

The fill handle is the small black square in the corner of the select-
ed cell (F1). When you point to the fill handle, the mouse pointer
changes to a black cross.

The cells should now contain the duration of each call.
Note: Some calls may span across midnight from one day to the

PARTS LIST — KIT 164

Resistors (0.25W carbon film unless specified)

470 R21 1
1K R10 15 16 24 4
4K7 R17,18 2
8K2 R14 1
10K R91112131920222325 9
56K R3 1% metal film 1
68K R4 1% metal film 1
180K R8 1
220K R1,2 2
220K R5 1% metal film 1
270K R6 1% metal film 1
3M3 R7 1
Capacitors

27pF ceramic Cl10,11 2
10nF 100V monobloc 0 [ 2
100nF monobloc C34,78,12 5
10uF 16V electrolytic C6,9 2
100uF 25V electrolytic C5 1
Semiconductors

1N4004 diode D1,2 2
1N4148 D3 1
WO?2 bridge rectifier B1,2 2
BC547 Q1,2 2
LED, 5mm Red 1,23 s
MT8870CE ail 1
DTMF receiver

MAX666, 5V regulator uz2 1
AT89C2051-24PC as 1
Pre-programmed with K164 firmware

AT24C128 u4,5,6,7 4
Serial EEPROM (Note: Only 1 supplied with kit)

DS1307 Serial Time Clock U8 1
6N 138 or 139 optocoupler U9,10 2
Miscellaneous

Crystal, 3.579MHz Y1 49US 1
Crystal, 20.2752MHz Y2 49US 1
Crystal, 32.768KHz Y3 tuning fork type 1
Metal Oxide Varistor MoV 1
Phone connector, 6 way 4 pin X1,2 2
DC Jack, 2.5mm X3 1
D9 connector X4 1
PCB mounting, female

Push-button switch S1 1
SPDT Slide switch S2 1
Lithium battery, 3V BATT ... not supplied
CR2032 or equivalent

Battery holder 1
IC socket, 8 pin, for U2,4,5,6,7.8,9,10 8
IC socket, 18 pin, for U1 1
IC socket, 20 pin, for U3 1
LED clips, 5mm Black for L1,2,3 3
Self-tapping screws for fixing PCB to case 4
Plastic case, 130(W) x 100(D) x 30(H)mm 1
PCB, K164 1
Set of front and rear panels 1
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next. In this case, the end time will be earlier than the start time. Using
the Excel DATEVALUE and TIMEVALUE functions allows the correct
time duration to be calculated.

SORTING THE DATA

The data can be sorted in any order using any column as required.
The following example sorts the data according to call duration (as cal-
culated previously).

1. Click on any data cell.

2. From the menu select “Data @ Sort.”

3. The ‘Sort’ dialog box will appear. In the ‘Sort by’ box, select
Column F (the call duration column) and ‘Descending.’

4. Click ‘OK.’

The call data is now sorted by call duration with the longest call first.

Of course, you can sort the data in any order you like. Using the
‘digits dialed’ column will sort the data by phone numbers dialed, with
all similar numbers grouped together. Sorting by “start time” will group
all numbers dialed at a certain time of day.

IF IT DOES NOT WORK

Poor soldering (“dry joints”) is the most common reason for the cir-
cuit not working. Check all soldered joints carefully under a good light.
Re-solder any that look suspicious.

- Are all the components in their correct position on the PCB?

- Are the electrolytic capacitors the right way around? What about
the diodes and diode bridges?

+ Are the ICs the right way around?

+ Are any IC leads bent up under the [C body?

RF MODULES

Great selection of...

Transmitters
Receivers
Transceivers
Antenna

RF subassemblies
Radio Modems
Evaluation Kits
Amplifiers

Data encoders
Data decoders

® & & 5 % 8 B B 8

Typical Applications

RF remote control
Data communications
Wireless Audio

RF data acquisition
Wireless Security
Robotics

Remote Sensing
Remate Monitoring
Wireless Networking

® & & & & o B 8

www.abacom-tech.com

Tel: +1(416)236 3858
Fax: +1(416)236 8866
abacom@abacom-tech.com

Free CD Catalog

ABACOM

Technologies

Same Day Shipping—Visa, MasterCard, Amex, Diners Club cards welcome
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- Is the regulator output = 5V?

Is it connected to the telephone line?

- Is it connected to the right serial port on your PC?

- Are you using a straight-through serial cable?

« Is the correct serial port selected in your comms program?

« Is the serial port configured correctly? Is DTR active (+12V)?
- Is an EEPROM inserted in position “MEM 1" (U4)?

WEB ADDRESS AND EMAIL

You can email us at peter@kitsrus.com if you have any problems or
requests. Information on other kits in the range is available from our
Web page at http://kitsrus.com. For any technical problems or ques-
tions, contact the kit developer at frank@ozitronics.com.

Some kits (K121, 122, 123, 164) require a communications pro-
gram to transfer data between the serial port on the PC and the kit. In
Windows 9x, there is a comms program called ‘Hyperterminal’ already
built-in. Windows 3.1x comes with the ‘Terminal’ comms program built
in. There are many comms program you can download from software
sites.

Frank Crivelli (www.ozitronics.com) has written his own DOS-based
comms program called ‘term.exe.’ It is a simple, basic terminal program
which does its job without a lot of ‘bells and whistles.” (Also as of this
moment, he does not know how to write Windows software!) You may
download it from http://kitsrus.com/zip/term.zip.

HOW TO INSTALL ‘TERM.EXFE’

This is a detailed explanation of how | have installed ‘term.exe’ in my
Windows 98 system. There are slight differences with Windows 95 and
2000, but it gives you an idea of how to do it.

1. Unzip ‘term.zip." You will get this file and ‘term.exe.’

SEARCH & BUY ONLINE
www.mouser.com

Semiconductors, Optoelectronics, Lamps & Holders, LED's, Displays, Wire & Cable,
Connectors, Assemblies, Sockets, Terminals, Terminal Blocks, Capacitors, Resistors,
Potentiometers, Crystals, Oscillators, Inductors, Transformers, Circuit Protection, Fuses &
Holders, Resettable Fuses, Breakers, Thermistors, Varistors, Industrial Automation,
Switches, Relays, Speakers, Piezo Devices, Microphones, Fans, Heatsinks, Knobs,
Hardware, Cabinets, Racks, Enclosures, Batteries, Battery Chargers, Battery Holders &
Snaps, Power Supplies, DC-DC Converters, UPS Systems, AC Adapters, Panel Meters,
Test Equipment, Tools & Equipment, Supplies & Chemicals, Prototyping Supplies . . .

Circle #70 on the Reader Service Card.



Build the Telephone Call Logger

2. Move ‘term.exe’ to the same folder as Hyperterminal.
C:\Program Files\Accessories\Hyperterminal

(I did this because sometimes | use Hyperterminal and all my hex
files for programming firmware are in the same folder.)

3. Right click on some blank space on the desktop and select “New
® Shortcut.”

4. Click on the “Browse” button and find ‘term.exe’ on your hard
disk in the above mentioned folder.

5. Click on it and select “open.” Click “Next,” then “Finish.”

You should now have an icon on your desktop. If you want to
change the icon’s name, then right click on it and select “Rename.”

6. Right click on this icon and select “Properties.”

7. Click on the “Program” tab.

8. Go to the end of the “Cmd line” box and type in * 9600” (you
must include the leading space). If you are using COM2, then type “ /2
9600" instead. Notice that the “Working” directory/folder is set the
same as the “Cmd line.” You can change this, if necessary.

9. Click the “Close on exit” box. This will shutdown the DOS window
when you quit ‘term.exe.’

10. Click on the “Change lcon...” button if you want to change the
icon associated with this shortcut.

11. Click on the “Screen” tab and select “Full-screen.”

12. Click “OK.”

To run ‘term.exe,” simply click on the desktop icon.
Now see if you can communicate with the kit.

COMMUNICATING WITH THE KIT

Each of our kits has a Menu in the kit firmware. Power the kit, attach
a straight-through serial cable, then click on the term.exe icon. Or start

NEW! CREDIT CARD COMPUTER Il

MVS PLUG-N-GO'™ no cables/power supply to buy!

Low-power RISC epu 10x faster than PIC, Z80. 8051

4m FLASH,ser.par,RTCC 4ch 12bit ADC,ISA104 bus

~ Built-in BASIC/Assembly, other compilers available

~ | Friendly instructions, RS232 download (DOS/WIN)
Eval kit (1) $75, oem (1k) $21, CC computer [ $14.20

$95 UNIVERSAL SINGLE CHIP COMPUTER
PROGRAMMER NEW! 8K

LERO external componenis!
Buili-in BASIC/ Assembly

Lowest cost, fastest. casiest RS232 program dewnload SU PER CH'P
touse! Do FLASHNVRAM,  |K flash, tdee, Jirg, 2imers 0% the BASIC pgm space
EE.EPROM 1o 8m. Adapters 15 o bits, AU, 2ipin DIF 32 o, 1 2irg, 3timers, bas
for microsploc.ete. Optional  20mips, Dester than PICA0 Kk Nash, 512ee, 3120y ram
gang hanger for up to 10 1Cs, oemilky: eval kinl): internal timer

il BMIVESIS

e aaitie 64 g9 67 00 B

SERIAL MINI TERMINAL $27 MINI PC

Includes DOS, ADC, 2par, 3ser,
ISA buskeypad/LCD inte |‘flu
Complete! not a "core/engine’
All wtilities & tutorial included.
Use TurboC BASIC.MASM cte.
eval kit (1) 895, oem (1k) 327
386 version eval S195, oem S55

STAMP DRIVE !!

Read/Write PC compatible hard
disk, PCMCIA., Compact Flash.
RS232 to ATA adapter for Stamp,
ZB0BOS1ILAVR. PIC.X86. ANY cpu
- 4 gigabyte capacity

= low power (Sma @ Sv)

- baud 115.2Kk and above

eval $S95,0em SZ7.IDE ver. S14.20

WWW STAR NET/PEOPLE/~MVS

MVS Box 803 Syr Limited Warranty SERVING THE EMBEDDED
Nash.,NH 03060 Free Shippi .

(508 752 9507 LMLS_ Monri106EsT  COMMUNITY SINCE 1079

Circle #71 on the Reader Service Card.

RS232 terminal for Stamp, PC, Z80, AVR etc.
-super low current, powers from serial line
-LED backlit LCD, visible in all conditions
-115.2Kkbps, DBY conn, simple commanids
-specify 20 customizable or 16 tactile keys
eval(1) $73.0em{ 1K) S2L30n/BASIC cpu 827

term.exe, connect power, and the serial cable. The order does not real-
ly matter. Now usually pushing the tact switch or — in the case of Kit
164 — hitting Enter will bring up the Menu. But sometimes not. Do Alt-
Q to exit the program, then click on the term.exe icon again to start it
again. Almost always this restart will bring up the Menu after pressing
the tact switch or hitting Enter. If not, do the restart again. You should
not need more than two restarts.

Note F1 brings up the Help features. In particular, Alt-D goes to a
DOS shell so you can do a dir *.* or dir *.hex to see what files are in
the folder. Type ‘exit’ to get out of the DOS shell. Alt-L starts the logging
to a file feature (needed for Kit 164). When logging is on, note ‘LOG’
appears on the bottom line.

PROGRAMMING WITH KITS 121, 122, 123

I suggest you put the hex file you want to program into the same
folder as term.exe. Then when you do an ‘Alt-D’ followed by a ‘dir *.hex,’
all the hex files will be in the same folder. You will not have to change
folders using DOS commands (which an increasing number of people
today do not know). Exit the folder by typing ‘exit’ and hitting Enter.

Put in the chip to be programmed. The Blank (B) and Erase (C or
E — read the menu) commands are obvious.

To send the hex file to the programmer, hit P for program. You will
be prompted ‘Send file now ..." Now hit Alt-S which is (press F1) ‘Send
text file. Enter the hex file name. You will be prompted for the hex file
name. Type it in, then press Enter. The file will now be sent to the chip
to be programmed on the programmer. You can do a Verify; you will
again be prompted to ‘Send File Now ...". Just hit Alt-S. The correct file
name is remembered. Hit Enter and the file will be sent to be verified.

Finally, do the required Lock bit command.

In the latest Kit 123 firmware, there is a Q Bulk Programming fea-
ture built in which does CPL. You still have to do the Alt-S to send the
file to the Programmer. NV

62 PCBs

And our layout software is FREE!

LspressPLH - [ Projects’ MOControlles \MLController.peh

o_ﬁillv!/[t*l\lml s Izéi'ElE

-
|
.

|1

Y3709 Snapall =

Download our FREE layout software
Design your two-sided plated-through PCB
Send us your design with just a click
Heceive your boards in a few business days

Select our MiniBoard service and get three top quality
2.5" x 3.8" PCBs for $62 — shipping included!

expresspcb.com
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Shortwave radio kits from Ramsey and Ten-Tec ..

by Louis E. Frenzel

Open Communication

haven't built a kit in years. For

some reason, | recently got

the urge. Maybe | got addict-

ed to rosin smoke during all
those years | worked for Heathkit in
their twilight days. | built dozens of
their kits both large and small. |
miss that.

About the same time that | was
lusting for a kit, | had also been toy-
ing with the idea of getting a new
With all the
action going on over in Afghanistan
and that part of the world, | won-
dered if | could pick up any inter-
esting transmissions. We don't use
short-wave much in this country,
but it is still a key communications
technology in the Middle and Far
East and many other parts of the
world. | have had my eye on the
new Grundig Satellite 800 and
Sangen ATS909 receivers, but both
cost far more than | wanted to pay.
In any case, it finally dawned on me
that one way to fulfill both my wish-
es was to build a short-wave radio
kit. So | started shopping around.

short-wave receiver.

| found two interesting Kkit

receivers, the MFJ-8100K World
Band Radio made by MFJ
Enterprises and the Model 1253
Ten-Tec 9-Band Short-wave

Receiver. Both sell for about $70.00
and seem to be similar in design
and coverage. After some delibera-
tion, | decided to get something
simpler and cheaper just to get my
soldering skills back up to speed
first. So | acquired two smaller kits,
the Ramsey SR2 and the Ten-Tec
1054. Here is my report on these
simple, inexpensive, and amazingly
good receivers.

Ramsey SR2

This kit went together fast and
easy. It took me about three hours
all total in about three sessions. As
for the soldering, it's like riding a
bicycle in that you never really for-
get how. My skill came back quick-
ly. The assembly was pretty
straightforward except for some
mods that had to be installed on the
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back side of the PC board. But that
wasn't so bad.

This receiver is a traditional
superhet as you can see in Figure
1. The high pass filter at the front-
end (C1-C2-C3-L1-L2) keeps the
strong local AM stations out. A
2N3904 mixer Q1 combines the
input signal with the signal from
Q3, the 2N3904 Colpitts local oscil-
lator. Tuning is accomplished with
a pot that varies the DC bias on var-
actor diode D3. The mixer output
feeds a 455 kHz IF stage using
another 2N3904 Q2. The demodu-
lator is a plain-old germanium
diode detector D1 followed by the
always popular LM386 IC audio
power amplifier.

This receiver also has an AGC
stage (U1:A) that controls the gain
of the IF amplifier to maintain a
constant output range despite the
signal level. It works very well.
Another useful
received signal strength indicator
(RSSI) d1:B that takes the DC AGC
voltage and amplifies it to drive

circuit is the

LED D2. This serves as a dgreat
visual tuning indicator.

The jack for the headphones or
speaker was an odd small size. It
didn't fit any of the headphone
plugs | had and | still have not been
able to find one like this. | just sol-
dered a small speaker to the board
and this worked fine.

The big decision you have to
make in building this receiver is
what frequency range to select. |
didn't have a clue so | opted for the
Ramsey recommendation of 6 to
11 MHz. | wasn't disappointed.
There is lots to listen to in that
range. You have to adjust the local
oscillator with its slug-tuned coil to
cover the entire range, but that is
easily accomplished as long as you
don't put the receiver in its case.

| connected up 20 feet of #22
solid hook-up wire for an antenna
then attached a nine-volt battery,
and the
Tuning is intuitive and the band was
full of signals. You do have to adjust
the IF coils for optimum perform-

receiver came to life.
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ance. | just tuned in a weak station
then peaked the coils for maximum
output using the plastic screwdriver
supplied with the kit.

As for performance, | heard
lots of stations. The receiver is not
that selective so it was a bit difficult
to separate closely adjacent sta-
tions, but that is normal for low-cost
receivers. That didn't take away
from my listening pleasure. | just
wish that it was easier to change
frequency ranges.

Ten-Tec Model 1054

This receiver was also very
easy to build. The instruction man-
ual was clear and | did not
encounter any problems. Again, it
took me about three hours.

The 1054 is a regenerative
receiver. It uses a regenerative
detector circuit that is essentially a
high gain RF amplifier to which has
been added some circuitry to pro-
vide positive feedback. Yes, that's
right, positive feedback. The kind of
feedback you use to make an oscil-
lator. In this case, you apply feed-
back for the purpose of increasing
the gain of the amplifier and
improving its selectivity. The more
feedback you give it, the closer you
come to the point of oscillation. At
some point right before oscillation,
the circuit Q is very high and the
selectivity narrows significantly.
The trick is to be able to control the
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feedback sufficiently to make it
easy to get the desired selectivity
without the circuit "plopping" into
oscillation at which point it
becomes more of a transmitter
than a receiver. Regenerative
receivers let you continuously con-
trol the bandwidth of the receiver to
eliminate interfering signals and to
adjust to the varying signals.

A schematic of the 1054 is
shown in Figure 2. It uses a broad-
band JFET RF amplifier Q1 at the
front-end to boost signal
before it is applied to the regenera-
tive detector. The detector is made
of two JFETs Q2 and Q3 in a circuit
that permits good control of the
feedback for easy adjustment. The
frequency is set by L1, C3, or C4-
C5 and D1. D1 is the varactor tun-
ing diode. The detector output
drives a single transistor audio pre-
amp Q4 and then the ubiquitous
386 IC audio power amp.

As for tuning, the frequency
ranges are selected by a pair of
binary push-button switches S2 and
S3 on the front panel. The ranges
are 5.9 to 6.4 MHz, 6.9 to 7.4 MHz,
8.5 to 10.2 MHz, and 11.5 to 16.5
MHz. Continuous band tuning is
performed with a pot that varies the
bias voltage on varactor diode DI.
The two lower frequency bands had
lots of activity, but the two upper
bands were pretty dead. | couldn't
tell if that was a receiver problem or
just dead bands.

level

Using the 1054 takes a bit of |
practice. After you select a band
with the push buttons, you begin |
tuning with the varactor control.
Then you start "playing around
with" the REGEN control. As you
zero in on a station you want to lis-
ten to, you tweak the REGEN con-
trol until you increase the signal
strength and narrow the bandwidth
sufficiently. As you near the oscilla-
tion point, the bandpass decreases
significantly thereby decreasing the
noise level and eliminating adjacent
interfering signals. If you go too far,
you get audio distortion from side-
band clipping. It is that selective.
What you do then, is adjust the
REGEN level and volume to get the
best signal.

Overall the regeneration works
pretty well. Occasionally you will
slip up and the circuit will go into |
oscillation, but you will know this
immediately since reception stops.
All it takes to recover is to back off
on the REGEN control. The more
you use the receiver, the more
skilled you will get at tuning and
adjusting the controls, Oh yes, one
last thing. By putting the detector
into slight oscillation you can also
listen to SSB signals. And you can
hear CW signals, as well because of
the beat effect of the detector and
the signal.

Frankly, | was amazed at all the
stuff | could hear. Again all | used |
for an antenna was the 20-foot

Ramsey
Electronics,
793 Canning Parkway
Victor, NY 14564
716-924-4560

www.ramseyelectronics.com

Inc.

Ten-Tec, Inc.
| 185 Dolly Parton Pkwy
Seiverville, TN 37862
865-453-7172

www.tentec.com

piece of hook-up wire, but the
receiver gain is very high making
very good worldwide reception pos-
sible. The performance is truly
exceptional for such an inexpensive
and simple receiver. | have no reser-
vations in recommending this kit or
the SR2 as a good starting point for
someone who wants to get familiar
with short-wave listening and have
some fun building a kit.

| do have several nit picks
about the receiver. First, this receiv-
er requires two nine-volt batteries.
The biasing of the FETs seems to
require it. The SR2 gets by with
one. And third, there is no way to
know what frequency you are lis-
tening to. But that is not the fault of
this receiver any more than any
receiver kit selling for less than
$30.00.

OPTIONAL

i

AAA

R10
lc1

TEY:

2 i““”“ Hi %@_‘l/u

Al
L

3k

o 120 141
A 10K "

b @]

¥

LAl
(]
o

J_C12

Q4, Q5 = type 2N4124, previously MPS6514

Qs S18
MPSBE514
\o——o v
BATTERY A
R19
22K

S1A
~ +3V - 12VDC

s BATTERY B

2 R17

<27

Nuts & Volts Magazine/June 2002 29




| Open Communication

Conclusions

Both receivers worked really
well. | definitely think they are both
worth the money. A fun project that
really pays off in listening enjoy-
ment. And both are pretty easy to
build so don't hesitate to dive right
in and give it a try even if you are a
beginner.

The two receivers couldn't be

more different. One is a regenera-
tive detector and the other a super-
het. You can hear SSB and CW sig-
nals with the 1054, but not with the
SR2. This might be a disadvantage
if you are a ham, but most of the
stuff you will hear on these short-
wave frequencies is AM radio any-
way and the SR2 really excels at
that.

Tuning is simpler and more tra-

ditional with the SR2 since you
don't have to mess with a REGEN
control. On the other hand, the
regeneration feature really helps
with selectivity problems. Both
receivers have super gain and get
the most with a very small antenna.
| can't help but wonder what these
receivers would hear with a 100-
foot wire outside.

The two batteries in the 1054

v 35W RF output, VSWR protected

v Automatic audio & power controls

v Digital synthesized PLL

v Full front panel control

v 110/220VAC, 12VDC operation
Whether your application is export or LPFM, the PX1 has you covered. From the
over-rated continuous duty power supply & power amplifier to the 2 line vacuum
fluorescent display, your station will be the easiest to setup and the most reliable
for continuous operation. Full microprocessor controls provide a “virtual engj-
neer”. Check out www.highpowerim for full details.
PX1 35W Professional FM Stereo Transmitter ~ $1,795.95

ELECTROCARDIOGRAM HEART MONITOR

+ Visible and audible display of your heart rhythm
v Re-usable sensors included; just like visiting the hospital!
v Bright LED “beat” indicator ] .
v Monitor output for oscilloscope display I
Enjoy learning about the inner workings of the heart while cov-
ering the stage by stage electronic circuit theory of ECG/EKG
:iyslems. Be heart smart and leam at the same time!
Electrocardiogram Heart Monitor Kit $34.95
CECG Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95
ECGP10 Replacement Reusable Probe Patches (10-Pack) $7.95
PLASMA GENERATOR

v v Generate 2" sparks to a hand held screwdriver!
v Build your own plasma balls!
v 25KV at 20 KHz from a solid state source!
Generate really impressive sparks, build your own plasma
= ball, light fluorescent tubes without wires! From a solid

state source, generate over 25KV at 20KHz for the most
dazzling displays!

Plasma Generator Kit $59.95

14VAC Output Power Supply $19.95

ION GENERATOR

v Generates negative ions with a blast of fresh air!
v 7.5KV DC negative, 400uA - that's a lot of ions!

= B v Steady state DC voltage, constant current, not pulsed!
“ Leamn the basics of ion repulsion by building this ion generator!
= Creates a continuous blast of fresh air charged with a ton of

- 2 s ol i
- /J ions. Perfect for pollution and air freshening; just smell those
- ions! Solid state wind generation; you'll be amazed!
IG7 lon Generator Kit

$59.95
AC125 110 VAC Power Adapter $9.95

TOUCH-TONE TONE GRABBER g™

v New-built-in RJ11 phone jack
. A A v Large mcmori- h(lslds OV(J_‘r' 500 numbers
v Big bold 8 digit display, auto insertion of dashes
v New-output latch jack
Dialed phone numbers on the radio, repeater codes, con-
trol codes, anywhere touch-tones are used, you can read
and store them! All new design for 2002. Capture those tones with the TG2!
162 Tone Grabber Tone Reader Kit $59.95
C1G2 Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95

RCA TO XLR AUDIO CONVERTER g

v Connect consumer outputs to XLR inputs

v Left & right audio gain adjustments

So you're trying to connect consumer audio outputs with

! . RCA connectors (unbalanced) to XLR (balanced) inputs.
=3 Always a problem...Not anymore with the R2XL1!

R2XL1 Unbalanced to Balanced Audio Converter Kit  $49.95
CR2XL Matching Case & Knob Set $14.95
PWR25 12VAC Power Adapter $9.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway

Victor, NY 14564
716-924-4560
sales@ramseykits.com
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AUTOMATIC COLOR/BW IR CAMERA
J.‘j’é’{’&’/ Color during the day, IR B&W at night!

v Automatically turns on IR lllumination!

v Waterproof to IP57 standards!

v Black anodized housing with universal mount

Best of both worlds! This video camera is a water-

proof COLOR camera during the day. When the

light level drops, it automatically changes to B&W

and turns on its built-in IR illumination, with 10 IR

LEDs. Powered by 12VDC and terminated with a

professional BNC connector. B&W only model
also available if color is not needed. Both in heavy anodized black housing.
CCD309  Color/B&W IR Waterproof Bullet Camera $169.95
CCD308 B&W IR Waterproof Bullet Camera $109.95
AC125 110 VAC Power Adapter $9.95

MINI B&W CAMERA WITH IR ILLUMINATION

&/ Built in IR illumination!

v Sees in total darkness!

v Black aluminum housing with swivel bracket

What a deal! This miniature B&W video camera has 6

high power IR LEDs built into it to provide illumina-

tion in total darkness! No need for external IR illumi-

nators. Attractive black aluminum housing easily

mounts at any angle with the buill-in swivel bracket.

Runs on 12VDC, and includes professional BNC out-

put plug-in harness.

CCD303  Mini B&W IR llluminated Camera $59.95

AC125 110 VAC Power Adapter $9.95
Check out all our other new cameras at www.ramseykits.com!

PROFESSIONAL FM STEREO RADIO STATION

v Synthesized 88 to 108 MHz with no drift !

v Buill-in mixer - 2 line inputs and one
microphone input!

v High power module available for export use

v/ Low pass filter for great audio response

Our FM100 is used all over the world by serious

hobbyists as well as churches, drive-in theaters,
and schools. Frequency synthesized PLL assures drift-free operation with simple
front panel frequency selection. Built-in audio mixer features LED bargraph
meters to make setting audio a breeze. The kit includes metal case, whip antenna
and built-in 110 volt AC power supply.
FM100 Super-Pro FM Stereo Radio Station Kit $249.95
FM100WT 1 Watt, Wired Export Version $399.95

SYNTHESIZED FM STEREO TRANSMITTER

v All new design & features for 20020 i
v' Fully adjustable RF output r ﬂ

Our #1 kit for years has just gotten bellcr for 2002!

Totally redesigned, the FM25B has all the fealures
you've asked for. From variable RF output, F con-
nector RF output jack, line input, loop output, and
more. Includes case, power supply, whip antenna, audio cables.
FM25B  Synthesized FM Stereo Transmitter Kit $129.95

AND...OUR FAMOUS MINI-KITS

These are easy to build kits that can be used either stand-
alone or as building blocks for more complex projects.

TS4 Tickle-Stick Shocker $9.95
BN9  Super Snoop Amplifier Kit $8.95
BL1 LED Blinky Kit $3.95
TD1  Tone Encoder/Decoder Kit $6.95
117 Touch Tone Decoder Kit $19.95
CPO3 Code Practice Oscillator Kit $9.95
UTS  Universal Timer Kit $8.95

Order Today! 800-446-2295

www.ramseykits.com

Circle #35 on the Reader Service Card.

really put me off as did the fact they
were not mounted in clips on the
PCB. The SR2 used one battery in a
neat clip on the PCB. | also liked the
small enclosure that was supplied
with the SR2. It was simple and
inexpensive but still a nice touch.
You can buy an accessory enclo-
sure for the 1054 at extra cost if
you really need one.

As for tuning, the 1054 wins.
You can easily change bands with
the front panel push buttons. With
the SR2, you are stuck with the
band you select when you build the
kit and you also have to retune the
local oscillator coil with its variable
core to cover the entire range. You
can always change out the local
oscillator capacitors, of course, but
it means unsoldering some parts
and putting in different ones.

If you are looking for a good
week-end project, this may be it. If
you have never listened to short-
wave before or even if it has been
some time since you listened, be
prepared to be surprised at how
interesting it is. Just don't get
addicted to the short-wave or the
rosin smoke like | obviously did.
NV

Circuit
Troubleshooting
Handbook

by John D. Lenk

Heavily illustrated with
diagrams and schematics,

it uses a standard, easy-to-
follow format to help readers
understand and troubleshoot
a wide range of circuit types,
and provides proven circuit
testing techniques for all
levels of instrumentation.

Call 1:800-783-4624 today’ or onder onlne at
www.nutsvolts.com

WE ACCEPT VISA, MASTERCARD,
AMERICAN EXPRESS. Price does not
include shipping and may be subject
to change.




LS ZO00Z INnf/2u1zV3DRY SIOA D SINN

R SN Zoozewelsojabpeb/wod n'’mmm
MSIA ‘wio} Anua pue sazud ‘sajni }sajuod ajajdwod 104

iAepo} YINVH-0-1390V9 0EVSIN @Y} Jajue — unj ay} |je aAey sisi
-U319s pew 3} 18| J,uo( (‘uoissIuqns a10§aq ,|IA3, wouy pooy,, o} sbupas
youms o} saquiawai aseald ‘sjoqos Bupaua asowy 104) ‘ajadwod o} ajqibije
si N9 yseld 1amod-moj-enjn gepdSIN Suangsu| sexa) e yyum paddinba
sebpeb Auy jopg'ss Jo azud puesb e Buipnjour ‘sazud jealb jo speoj uim
PIn03 NOA | YINVH-0-1390V9 0ErdSIAl 343 Ul } Buiajua ynoge moy ‘|jap (1
YuM op 0} Jeym mouy J uop Inq ‘30qou 13y 1y Jo Aoy Ay jefipef jooa e Jog

)sajuo”) ubisag@ NI yseld 1amod-moi-esi

S“”%%“x“il;';j S}IOA B SINN

/.,

A




HAM RADIO

OPERATORS

— WHO NEEDS THEM?

By Gordon West

Okay hams ... don’t come out shooting ...

kay, hams, don't come out shooting until you get halfway

through this article and see that there is a national agency

that regularly makes good use of our unique wireless com-

munications of voice, data, video, and automatic position
reports. But stick with me as | break the news to you that many well-
equipped cities are saying exactly the same thing — Hams ... who needs
'em?

BC (before cell phones), amateur radio emergency communications
were an integral part of most city disaster plans. Ham communications
were so important that many cities and counties recruited ham operators
as technical reserve officers. We were special — without needing to drop
a quarter in the phone machine or tie up the city low-band or high-band
channel, we could get communications back to central dispatch on an
alternate circuit loud and clear. And most amazing ... we could even do
it with a handheld radio.

Amazing then, but no longer impressive now. Major municipalities
now operate on encrypted digital networks, analog back-ups, and terti-
ary back-up local government channels. They also have suitcases full of
their older PD and fire radios, and in an emergency, the UHF simplex
capabilities should serve them quite nicely.

Amateur radio operators will acknowledge the all new digital systems
as ultra-modern, but there is always that once chance that the entire sys-
tem would go down and the city would once again need the ham opera-
tors to serve as radio back-up.

"Fat chance on using hams — | am an amateur operator myself, but
our local county agency has so many back-up radio systems we would-
n't consider for a second calling in a handful of radio operators who have
absolutely no idea how our countywide system works," comments the
communications director at a South Florida multiple-county communi-
cations center.

"Our technology here at our control room has so many multiple
back-ups that a ham operator with his little FM handie-talkie would be of
little use to us. Further, his signal wouldn't even make it out of our block
house, either!"

But just down the street at the National Weather Service in Florida,
amateur radio operators play an important role in staying in constant
contact with maritime mobile radio operators who automatically beacon
their position on a screen and send weather advisories.
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Red Cross Communicators begin a radio set-up

at a shelter.
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Red Cross Communicators set up a command post for
the mobile canteen.

"No cell phone is going to work out 300 miles south of Key West,"
comments a ham operator who regularly transmits weather reports back
to the National Weather Service when tropical depressions begin to form
up in August.

In the Midwest tornado corridor, ham radio operators and SkyWarn
funnel cloud spotters will many times radio in funnel cloud activity reach-
ing to earth before sophisticated Doppler radar can confirm a touch-
down.

"The last tornado that blew through here in Arlington, TX, was active-
ly and accurately tracked by mobile ham operators transmitting directly
to our weather service control room," comments Larry Pollock K5IWF,
with the W5YI Group.

"The ham operators were spotting the storm cells while simultane-
ously relaying local atmospheric conditions," adds Pollock, saying that
the ham radio operation for the National Weather Service Storm Center
was crucial to potentially saving lives.

WANT TO BE USED?

If you live in an area where hurricanes, snow, or tornados might take
out local emergency communication systems, check with local ham
clubs and see which one has the "in" with the city, county, or state emer-
gency groups. Find out if that local or county emergency group regular-
ly sees action. If you're fortunate enough to live in an area regularly
pounded by weather conditions, here is an area where ham radio opera-
tion shines.

Okay, this takes care of about one-third of our country's 3/4 million
hams — you live in an area where ham radio operators regularly see
emergency communication action.

Now for the rest of us — the two-thirds of the country that have such
excellent city and county and statewide communication links that there
is little for the ham operator to do (other than yakking and having a great
time over the airwaves). Any ham operator worth his or her salt loves the
feeling of being there to handle emergency communications when dis-
aster strikes. But when disasters strike big cities, the hams are usually
last to be called. After all, who needs them?

Joining amateur radio emergency groups like ARES, RACES,



Ham radio operators ...

who needs t

MARS, USCGA, and other emergency organizations may not necessari-
ly guarantee any real call-ups. Sure, you will do parade communications,
air shows, parking control, benefit walks, but when the big one hits, you
may or may not see your local city or county agency calling you in to
handle comms at their emergency dispatch center.

WHO NEEDS US? — I HAVE THE ANSWER!

Both the American Red Cross and the Salvation Army are regularly
called up for the big one. In New York hours after 9/11, both American
Red Cross and Salvation Army amateur radio operators were on the air,
many operating so close to Ground Zero they had to put on their air fil-
tration breathing masks. The Salvation Army calls their radio network
SATERN, and [ encourage them to follow up in Nuts & Volts with a full-
length article about all the good that they do. They have a big story to
tell, and | guarantee SATERN operators regularly see action.

Here in Orange County, CA, | am a communications volunteer for
the American Red Cross, Orange County Chapter. Red Cross is where
the action is! "The American Red Cross responds to disasters such as
hurricanes, floods, earthquakes, fires, or other situations that cause
human suffering or create human needs that those affected cannot alle-
viate without assistance," comments the author of ARC 4450.

"The American Red Cross is not a government agency," is a major
statement that focuses squarely on the volunteer efforts of local ham
operators to support their chapter radio communications program. As
volunteer ham radio operators for our local chapter, we get plenty of real
action call-outs, continuous free training, access to the chapter's radio
room and mobile radio units, and opportunities to move around as vol-
unteers within the chapter to do more than just provide ham communi-
cations. Most American Red Cross chapters throughout the country have
only a handful of commercial radio channels allocated to them.

47.42 MHz Nationwide low-band FM
47.46-47.66 MHz Additional secondary channel
154-155 MHz High-band channel
One or two UHF 462 MHz Business band channels

Since the American Red Cross is not a city, county, government, or
state agency, getting additional radio channels is tough. And getting on
a channel clear of local congestion is even tougher!

"Here in Orange County, CA, our Red Cross amateur radio operators
work closely with local repeater organizations, such as CLARA, so we
can come up on their repeater in an emergency situation to handle radio
traffic off of congested Red Cross channels," comments Larry Wilson
K6SCH, Communications Chairman for the Orange County Chapter of
the American Red Cross.

"Almost all of our radio communicators are licensed hams, so we
have plenty of channels and megahertz of simplex frequencies we can
use for voice, data, automatic position reporting, fast-scan television,
slow-scan television, radio teleprinter, packet, or just about anything else
we need to send over the airwaves," adds Wilson.

Every chapter in the country would
love to have all of the frequencies and
bands that ham radio operators have, and
they have complete access to these
bands and frequencies if each chapter
works up a communications unit staffed
by licensed amateur radio operators.

The most common Red Cross com-
munications are between their mobile
units at the scene of a disaster or shelter
with radio traffic back to the local chapter
headquarters. These radio comms
might be the ordering of shelter supplies,
canteen equipment needed at the scene,
head count for mass feeding, head count
for shelter staffing, and all of the many
other pieces of radio traffic during an
emergency response. Amateur radio
communications would not be permitted
for the day-to-day routine activities of nor-
mal chapter "business." Here the chapter
would use their own business-band radio

Red Cross

Communicators
(KC6YNG) operate
with only battery
power on their belt!

system.

Many American Red Cross
responses are to a disaster area
where the cellular network has
been knocked out. This will be
ham operation at its best! Or
sometimes the shelter operation
may take place in an area not
served by a major cell site, and
the cell phone system locks up
with too many local calls. Ham
radio sails through cell phone

lock-ups!
The ham operators serving
their local chapter of the

American Red Cross must take
classes before they are issued
their American Red Cross ID tag:

Introduction to Disaster
Services

Mass Care — An Overview

Damage Assessment

Emergency Assistance to
Families

Disaster Communications
Workshop (chapter specific)

Sometimes Red Cross

Communicators (KF6VTYV)
do double-duty!

Hams who are trained in medical fields like nursing or emergency
medical technician may wish to take additional classes, such as disaster
action team or disaster health services. If you are a ham operator and
tired of training and rehearsing for real action, joining your local Red
Cross unit will put you into the hot bed of real scene action as soon as
you take your classes and become proficient on your local chapter's
radio operating procedures.

The chances of you getting regular call-ups to local disasters is 100
out of 100 — almost every local disaster has a call-out for the American
Red Cross to provide meals, shelter, temporary displacement shelter,
relocation, and a myriad of other services to our clients. The police and
fire agencies welcome the American Red Cross participation in the local
disaster because they know that big white van followed by your commu-
nications vehicle is stocked with cold water, hot coffee, snacks, and for
big events, hot meals all day and all night long. "We welcome the Red
Cross volunteers because we know all that the American Red Cross has
to offer in the field, right at the site of the incident," comments a fire cap-
tain in Orange County, CA. And you will receive the same response any-
where else in the country when working as a card-carrying active mem-
ber of the American Red Cross communications team.

But it requires diligence on the part of any ham joining a Red Cross
comm unit. Every month, you may have a couple of meetings, plus an
every-other-month shelter exercise. You'll have plenty of opportunities
for classes offered by your local chapter. You will be able to equip your
headquarters with radio donations that regularly pour in — excess radios
might be assigned to active communication team members regularly
going out on calls. But to stay a regular team member with our local
chapter, you must actively check into weekly nets, attend those required
monthly meetings, and participate in a minimum of three or four shelter
drills each year. And the rest of the time, you sleep with that pager know-
ing that the next call will indeed be a real one — not just a drill — and your
assignment might be just feet away from the disaster impact point.

To learn more about your local American Red Cross chapter and
their needs for licensed ham radio operators or non-ham radio commu-
nicators, visit the website at www.redcross.org, and contact your local
American Red Cross chapter and ask for the phone number of the ham
radio operator in charge of chapter amateur radio communications. NV

Author West writes this month's editorial column based on two decades of
local city, RACES, MARS, and ARES groups who regularly trained but never
saw any meaningful action. He found the most acceptance of amateur radio
emergency communicalors in the well-equipped big city with the American Red
Cross and Salvation Army radio groups. Any SATERN reader wanting lo write
about the Salvation Army communications unit, send your story to Nuts &
Volts! Any ARES or RACES members who regularly see action are also encour-
aged to write their story and submit it to Nuts & Volts, or write the author at
wb6noa@arrl.net.
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Electronics Q&A ......

In this column, | answer questions about all aspects of
electronics, including computer hardware, software, cir-

cuits, electronic theory, troubleshooting, and anything
else of interest to the hobbyist.

Feel free to participate with your questions, as well as
comments and suggestions.
You can reach me at: TJIBYERS@aol.com or by snail
mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona,
CA 92879.

Solar Pump Controller

| am in the process of
building a solar water heat-
ing system and need plans for an
adjustable comparator circuit to
control a circulating pump. When
the upper limit temperature is
reached, the pump will start and
when the lower level temperature
is reached, the pump will shut
down. To make the circuit usable
in a number of different applica-
tions, it would be helpful if the
high and low set points were
adjustable. Not being in the elec-
tronics field, | could use as much
detail on the individual compo-
nents as possible.
Greg Milley
via Internet

If you want a quick and
relatively cheap solution,
Thermo Technologies (410-997-
0778; www.thermotechs.com
/usdt2001.htm) makes a micro-
controller-based temperature con-
troller specifically designed for
solar water heating systems. But |
know you want to build it yourself!
So here you are. (Figure 1)

The sensor is an LM34 — a
precision temperature sensor with
a linear output of 10mV per
degree Fahrenheit. At 100
degrees, the LM34 outputs a volt-
age of 1.000, which can be dis-
played directly on a DVM with no
calibration. This voltage is fed to a
pair of LM324 op-amps operating
as comparators. The High set
point is determined by the upper
comparator and the Low set point
by the lower comparator.

To prevent the set points from
crossing over each other (where
the Low set point is higher than
the High), an LM324 buffer amp
is used to set the range of Low set
which, in this configuration, can
never exceed High set — only
equal it. To provide the necessary
temperature differential, the out-
put of the comparators controls
an RS flip-flip, which can only trig-
ger on the transition of the com-
parator outputs, not their absolute
state. The output of the flip-flop,
in turn, drives a pump relay and
"Pump On" LED indicator.

Because the output voltage of
the LM34 sensor is directly pro-
portional to the temperature, cali-
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programs.

bration is done using a DVM or
DMM set to the two-volt range. A
three-position rotary switch (like
the RadioShack 275-1385)
selects the DVM to read the cur-
rent temperature, and the High
and Low set points. You can make
the DVM a permanent part of the
controller using a panel voltmeter,
like the Jameco #108388 (800-
831-4242; www.jameco.com).
In fact, all components (including
a suitable relay substitute) can be
purchased from Jameco.

Solar Books

Do you know of a good,
practical book on solar
power? | have some ideas about
using it for home use, but | first
need to find out about the capa-
bilities of solar power in order to
really apply it to our appliances.
Gill Nascimento
via Internet

Here you go. Last time |

checked, all were still in

print and available from
Amazon.com.

*The Easy Guide to Solar

Electricc: For Home Power
Systems by Adi Pieper.

*The Real Goods Solar
Living Sourcebook: The

Complete Guide to Renewable
Energy  Technologies and
Sustainable Living, by John
Schaeffer (Introduction), Douglas
R. Pratt (Editor).

*Achieving Energy Indepen-
dence — One Step at a Time, by
Jeffrey R. Yago.

*Using Sunlight For Your

Own Solar Electricity: Build
Your Own System, Become
Independent of The Grid,
Domestic Photovoltaics, by
Ralph W. Ritchie.

What's Up:

Solar temperature controller, solar books,
and stereo fan cooler. Soiled inkjets, elec-
tronic symbols, and sexing transistors.
Also a low-power version of a constant cur-
rent source, long-life bulbs, and free CAD

*The Evolution of an
Independent Home; The Story
of a Solar Electric Pioneer, by
Paul Jeffrey Fowle.

*The New Solar Electric
Home: The Photouvoltaics How-
To Handbook, by Joel Davidson.

*The Solar Electric House:
Energy for the Environmentally-
Responsive, Energy-Indepen-
dent Home, by Steven J. Strong.

Fan Controller

| am in need of a circuit to
control a relay to operate a
fan to come on at a pre-set tem-
perature and to cut off at a lower
temperature set point. The circuit
will control a mini-fan (AC or DC)
to cool my stereo equipment. |
would also like to have a manual
override where the fan would be
on all the time. The circuit board
will probably be mounted inde-
pendent of the fan in a small
housing, so I'd like for my options
to be as flexible as possible.
Brad King
Paris, IL

You can always use the
circuit shown in the answer
above, "Solar Pump Controller,"
but I'd use a fan controller chip
like those used in PCs. After look-
ing over the choices, | decided
that the TC642 from Microchip
would be the best choice for your
application. Not only does it con-
trol the on and off operations of a
cooling fan, it also has a speed
control that slows down and
speeds up the fan as needed to
reduce noise and conserve power,
(See Figure 2)
| don't know the size of the
system you need to cool, so
you're gonna have to help me
with your design. First, let's start
with the fan itself. It has to be a
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two-terminal, brushless PC-type
fan with enough capacity to satis-
fy your cooling needs. Don't
worry, you have plenty to choose
from — you can even rescue one
from a trashed PC power supply.
The operating current of the fan is
a determining factor in the design
of this circuit, because it has a
Sense input that makes sure the
fan is spinning via a sensor resis-
tor, Rs. If the fan stalls or mal-
functions, pin 6 goes low, which
causes the LED to light. You can
use this open-collector output to
perform a number of safety func-
tions, like turn off power to the
stereo system or sound an alarm.
The value of Rs is determined by
the operating current of the fan,
as listed in the following chart.

Rsense vs. Fan Current

Fan Current (mA) Rs (ohms)
50 9.1
100 4.7
150 3.0
200 2.4
250 2.0
300 1.8
350 1.5
400 1.3
450 1.2
500 1.0

The second consideration is
the thermistor, which can be
located a distance from the board.
Any 10k thermistor will work, but
since Digi-Key (800-344-4539;
www.digikey.com) is one of the
few hobbyist suppliers of the

TC642, | thought you may wish to

buy the thermocouple from them,
too. The catalog number is
KCOO6E-ND.

To have a manual override |

where the fan is at 100% all the
time, all you need to do is apply
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2.65 volts to pin 3, the Vmin
input. Let me explain something
about this pin. This input will set
the range of the fan speed, and
you can adjust it between 1.25
volts, 0% voltage to the fan, and
2.65 volts (100%). This doesn't
override the thermistor, but limits
its range. However, if you tie it
high to Vecc, the range is between
100% and 100% — hmm, sounds
like full on to me.

I'm assuming that you will be
driving this circuit from 12 volts,
which is a typical fan voltage, so
I've added a 78L05 voltage regu-
lator to run the TC642 chip. This
also lets you run fan voltages up
to 35 volts from the same regula-
tor with no change in the circuit.
There's nothing better than cool
music!

it's A Dirty Job, But ...

Is there a household |

chemical like alcohol,
Windex, 409, or something that
can be used to soak the printhead
on inkjet cartridges to dissolve the
dried ink in the jets to get the car-
tridge to print again? Printer
repair shops use something to
clean print heads. What is in it?
Curt Powell
via Internet

This question has two
answers, depending on
whether the printhead is integral
to the cartridge itself (built-in) or
not. With up to 144 microscopic
inkjet nozzles, printers can quick-
ly develop dried ink residue and
minute air bubbles that block up
the printheads. Over time, these
build-ups in the ink nozzles will
damage your printhead — particu-
larly when subjected to irregular

use. ‘
For those printers with sepa-

rate printheads, like Epson, the

answer is a printhead cleaning

cartridge. Using a safe solution of J
specially formulated solvents and
detergents, the cleaning cartridge
is able to clean the whole print-
head quickly and thoroughly. The
chemical mixture is made from
the base materials of the inks
(glycerin, alcohols, diols, and/or
water) to help make dried ink sol-
uble and carry away insoluble
materials. Because each printer
manufacturer uses a different ink
formula, each printhead requires
a different cleaning solution.
Fortunately, cleaning cartridges
are rather cheap and can be used
more than once. Here's a short list
of those people who sell them.

www.northantsnet.co.uk/inkshop
/Cleaning%20Cartridges.html

www.inkdaddy.com |
/products/4ink/Inkjet_Cleaning_
Cartridges.html |

www.falconsafety.com/dustoff |
/office/c&c_faq.html

For those printer cartridges
with built-in printheads, like HP, |
it's sometimes possible to cleana |
cartridge which has a printhead
that's blocked up. Place the print-
head part of the cartridge only in
a saucer containing 50% boiling
water and 50% ammonia for up to
30 minutes. This should hydrate
the dried ink enough to allow the
ink to flow again. It's preferable to
do this when the cartridge is
empty, after which you should
immediately put a small volume
of ink into the cartridge to test the

print quality by inserting the car-
tridge into the printer and running
the printer through its printhead
cleaning cycle. Note that this pro-
cedure can only be performed a
few times before the cartridge is
distorted by the hot water or sim-
ply wears out.

Electronic Symbols &
Notations, Again

£ . Inthe Feb. 2002 issue, Ray
‘q Marston wrote a very fine
article on triacs with lots of good
information that 1 will use.
However, | have questions about
his labeling of components. He
has resistors labeled 100R, 2k2,
1k0, 3k3, and 4k7. The caps are
labeled 100n and 100u, which I
assume stands for nF and uF. Is
this correct? Figure 10 shows two
zener diodes labeled 5V6, and
Figure 19 has an R2 and C1 with-
out values. He doesn't cover this
in the text. Any help will be
appreciated.
Al lzatt
via Internet

At first European compo-

nent labeling can be confus-

ing, but it all makes perfect sense.
Let's take resistors first. When we,
in the States, want to specify a
4700-ohm resistor, we label it
4.7k; in Europe it's labeled 4k7
where the multiplier takes the
place of the decimal point.
(Decimal points often don't print
well, so this avoids confusion.) If
the resistor is labeled with a capi-
tol R, as in 100R, it stands for
ohms (100 ohms). The same for
the zener diode, where 5V6 stands

Cool Web Sites!

In TCP/IP and UDP networks, a port is an endpoint to a logical
connection (address). Some ports have numbers that are preassigned
to them, and are known as well-known ports. This Webopedia site
lists port numbers for reserved privileged services.

www.webopedia.com/quick_ref/portnumbers.html

FreeAnswers is a web site that offers AnswerWorks natural-lan-
guage access to several manufacturers' knowledge bases, notably

Microsoft's. When it comes to finding what you need, FreeAnswers
beats the pants off the search engines provided by Microsoft and oth-

ers.

www.freeanswers.com

Into robotics and want to learn about geometry, kinematics, and
dynamics? Download the latest version of FreeCAD 5, a 3-D CAD
software package with advanced motion simulation capabilities that
can be applied directly to robotics design and testing. It's simple to

earn, easy to use, and it's free!
| y t d it's free!

ftp://nutsvolts.com/freecad5.zip
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QEA

for 5.6 volts.
You are correct that 100u =
100uF and 100n = 100nF.

However, we don't commonly use
nF, so the value 100n would trans- |
late to 0.1uF. Ray Marston wrote
an excellent article on "Electronic
Symbols & Notations" that you
can download from our web site
at: www.nutsvolts.com/
PDF_Files/circuit.pdf.

Transistor Pin
Identification

4%, . Can you point me to a web
"y site that explains how to
identify the emitter, base, and col-
lector from looking at the pack- |
age? | can never remember if the |
arrow is the emitter or collector. |
always have problems with this.
Greg Lehmann
via Internet |

. Yes, here is a web site that
2 will deliver what you want. |

4l
Al

ftp://nutsvolts.com/symbols.pdf

If you're having a hard time
remembering which is which,
imagine the emitter lead of the
transistor as being a garden hose.
The emitter line has an arrow on
it; think of the arrow as the hose's
nozzle. What does a garden hose
with a nozzle do? It emits water,
therefore it is an emitter.

There are certain transistor
packages that also have clues as
to which leads are the emitter,
base, and collector. Unfortunately,
most of these are of the metal
case type, which are quickly giv-
ing way to epoxy plastic pack-

ages. Nonetheless, it's worth men-
tioning as shown in Figure 3.

Low-Power Constant-
Current Source

@, . In the Mar. 2002 column,
“% you described a constant-
current source. | have not been
able to duplicate your results
while attempting to obtain a con-
stant source of about 35 mA from
a nine-volt rechargeable battery. |
tried the circuit using an LM317
voltage regulator and found that
the output current varied widely
with the input voltage. | didn't
have a one-ohm rheostat, so |
used a fixed one-ohm resistor.
Perhaps you could expand on
your explanation for the benefit of
dummies like me!

Dan Cassidy

Findlay, OH

F Y There are no dummies

L when it comes to designing
a circuit, just those who are
unclear on the rules. In your case,
you're trying to regulate a measly
35 mA from a regulator that's
designed to regulate 1.5 amps. In
fact, if you run the numbers
through the LM317 equation
(shown in figure 4), you'll discov-
er that one ohm sets the regulator
output at 1.25 amps. That's why
your output current is all over the
place — it doesn't match your light
load.

Your application needs a
78L05 which has a current regu-
lation range of 15 mA to 100 mA
(Fig. 78L05_CURR.BMP). The
design is essentially the same
except for the resistor values,

COLLECTOR COLLECTOR
BASE NPN BASE <IN
BASE
EMITTER EMITTER
COLLECTOR EMITTER
EMITTER
®
COLLECTOR — (@) o )]

BASE

R1

IN QUT] 'n]
—_i COM l lout

— 9V — 1uF

R1 =

O |

x 1000

lout ‘5 |

where lout is in mA

which I've calculated for you in
the table below.

Current (mA) R1

15 500
20 330
25 250
30 200
35 166
40 140
50 110
60 91
70 o)
80 68
90 60
100 53

Simple Schematic
Drawing Program?

What program do you use

to draw the schematics that

appear in "Electronics Q&A?" |

am looking for a simple and inex-
pensive PC program.

Dave Saum

via Internet

| use CircuitMaker 2000.

You can download a student

version for free at www.microc-
ode.com.

Long-Life Lamp

Many people are replacing
their old Edison-type incan-
descent light bulbs with the new
compact fluorescents with a con-
siderable savings in energy and
extended lamp life. The problem
is that many times the fluorescent
lamp won't fit in the existing fix-
ture — they are too long.

I've heard that an Edison bulb
will last a long time if operated on
120-volts DC, and wonder how
hard it would be to convert the fix-
ture from AC to DC. Could | do
this using a round transformer
and a small bridge rectifier? This
would mean that the bulb would

see pulsed DC and last a lot
longer with no loss of light output.
Stuart B.Wahlberg

Blythe, CA

It's an interesting propos-

al, but it won't work the way

you think. When operated from a
DC source, a small percentage of
the tungsten atoms that evapo-
rate from the filament become
ionized. This causes the positive-
ly-charged atoms to be attracted
to the negative post, resulting in a
mechanism that may cause
uneven filament evaporation that
can lead to a shorter — not longer
— lifetime. However, the difference
between AC and DC operation is
too small to be of concern or
value. So don't start modifying
your lamp sockets anytime soon.

One popular practice that
does work to extend bulb life is to
insert a single diode in series with
the lamp to produce pulsating
half-wave DC voltage (www.light
ingresource.com/litesaver/me
llin.asp). The theory is that by
cutting the voltage in half, you cut
the power consumption in half
and extend lamp life. Kind of a
poor man's fluorescent "lamp."

A diode lets current through
in only one direction, causing the
bulb to get power only 50% of the
time, which effectively reduces
the applied voltage by about 30%.
While the bulb life expectancy is
increased dramatically, the power
consumption is reduced by only
40% (not 50% because the cooler
filament has less resistance, and
draws more current) and light out-
put is reduced by about 70%
(cooler filaments are more effi-
cient at radiating infrared light in
the form of heat than they are at
radiating visible light). To com-
pensate for the light loss, you can
put a 100-watt bulb in place of a
60 watt or a 150 watt where you
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Secrets of RF Circuit Design%

s 39.95 by Joseph J. Carr

g oimi

ollowing up on the best-selling

Fprevious editions, this revised
and updated guide gives you the
best ways to design, build, and test
today's radio frequency circuits. It's
filled with functional projects and
experiments that make it easy to
apply RF principles to real-life
applications. Joe Carr provides
parts lists and component

sources for every project, in

chapters that cover how to:

Design and build radio receiver
circuits, RF bridges, amplifiers, receiver preselec-
tors, simplified spectrum analyzers, and time domain reflectometers;
Select, use, maintain, and repair variable capacitors; Design and wind
inductor coils for radio circuits; Construct and ground simple wire anten-
nas.

"N LI

This book takes you inside wireless technology with step-by-step,

illustrated directions for dozens of usable projects.

PERFECT FOR TECHNICANS, RADIO HOBBYISTS, AND ANYONE WHO

WANTS TO PUT RF THEORY INTO PRACTICE

*|deal for learning radio frequency circuitry

*Detailed coverage of simple RF instruments, as well as UHF and
microwave components

*Complete troubleshooting guidance, too! Update of the favorite RF
circuit guide of thousands of electronics enthusiasts!

Order today from the Nuts & Volts Bookstore
Call or order online at

Futurlec

want a 100 watt. But it will still
have less brightness, a redder
color, and isn't recommended for
reading lights.

But hang on, there is hope for
a little more bulb life with nearly
full brightness. Most incandescent
lamp failures occur when the light
is first turned on. As a lamp ages,
electrons literally boil off the tung-
sten filament, causing the wire to
grow thinner. Unfortunately, most
filaments don't burn evenly, but
have places where the metal is
thinner than at others. When volt-
age is first applied to a cold fila-
ment, there's a large inrush of
current. If there is a thin spot in
the wire, it will heat up faster than
the rest of the filament which pro-
duces a hot spot — which, in turn,
causes electrons to boil off even
faster. Eventually, this weak spot
will fail and put an end to the bulb,
usually in a brilliant flash.

By limiting the inrush current
using a method called "soft-start,"
bulb life can be extended. There
are several devices you can attach
to the base of the lamp that give
you a soft-start. Some use a ther-
mistor that decreases in resist-
ance as the lamp warms up; oth-
ers have patented electronic
devices (www.galaxymall.com
/product/everlastproducts/pr
oduct2.html). However, you can
achieve the same results by
replacing the wall switch with a

save up To 60%

Stepper Motors

Stepper Motors for pro-
jects, robots and automa-
tion designs. Small to
large types available
slarting from $1.95

Development Boards
AT9052313 Development Board

PC, pre-installed sockets for Real

H_use_Bg,qae_qf_&f;

Great Value Prices
on all ic's. We
stock a large
range of Maxim,
Analog Devices,
Dallas and
Memory IC's.

PIC16F877 Development Boards,
with in-circuit serial programming and
software. Supports Real Time Clocks,
LCD, EEPROM, RS232/RS485/
RS422 Communication, Great leamn-
ing and development tool, only $27.90

24C02P -50.75

Multimeters Atmel Microcontrollers

Digital and Analogue
Multimeters available,
starting from only,

$5.90

New Atmel Microcontrollers Available

ATB9C52-24PC - $2.50
AT90S2313-10PC - $3.40
AT90S8515-8PC - $8.00
ATMEGA163-8PC - $9.90

. featuring in-circuit programming via

Time Clocks, A/D, RS232 Communi-
cation and RS485/RS422 Communi-

Great Value at $1 9'90

Microchip Microcontrollers

In stock now, a
large range of
Microchip
Microcontrollers

PIC12C509-04/P - $1.50
PIC16F84-04/P - $3.90
PIC16F877-04/P - $7.90

EPROM Programmer

New EPROM
Programmer,
programs most
27 series
EPROM's. Only

$79.00

brystals

Large range available
from 32.768kHz to
30MHz

www.futurlec. co
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dimmer control. The ideal dim-
mer looks just like the toggle
switch it's replacing and can be
found at most hardware stores for
about $6.00. In addition to
extending bulb life, dimmers are
great for setting the mood of a
room.

Mailbag

Dear TJ:

| believe | have a much cheap-
er (free) solution to John Siebel's
request (Electronics Q&A, Apr.
2002). Simply use an old PC. The
cool thing is that the PC can even
be an old 4.7-MHz PC (w/o a hard
disk) that you can find in the trash
can, generally with a monitor
(that will stay OFF most of the
time).

From the DOS prompt, type
the following.
Copy con crlf.txt <Enter>
<Enter>
<Enter>

(s8]

This will create a file called
CRLE.TXT.

Open the file using a text edi-
tor, like Notepad, and type in the
following.

POWER DOWN
Copy
logger.txt

logger.txt + PwrDn.txt

POWER UP

Echo Powered UP on: >> log

ger.txt

Date < crlf.txt | Find "The
current" >> logger.txt

Time < crlf.txt | Find "The

current " >> logger.txt
:loop
:The next line could be
nlaced with a Delay.com

utility

Dir C:\ /s

Echo Powered DOWN on: >
PwrDn. txt

Date < crlf.txt Find "The
current " >> PwrDn.txt

Time < crlf.cxt | Find "The
current " >> PwrDn.txt

GoTo loop

Save the file and run it by
adding the line

Type CRLF.TXT

to the end of the Autoexec.bat file.
This, too, can be done using a text
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| Reader's Tip:
' Panel Meter lIsolation

've found those low-cost, 3-1/2 digit LCD
| © panel meters — the kind Marlin P.
Jones (www.mpja.com/index.asp) sells
for $7.95 — perfect for a lot of applications,
and would love to use them for monitoring
power supply voltages in many applica-

WWW.Mmouser.com) part

42TLO16. It has a 1:1 ratio with center taps
on both the primary and secondary. | use
the taps to adjust the input voltage to the
output to match a wide variety of situa-
tions. One further note: If you already have
a periodic signal available — e.g., a count-
er, microprocessor clock, or PWM — the | |

555 can be eliminated.

|tions. Unfortunately, the panel meter and

| the voltage under measurement can't share

‘a common ground. I've read many

| that promise to fix that problem, but none

seem to work.

| Even though the power requirements
are very small — less than 10mW — [ can
‘ think of no way to get the isolation needed
other than by a transformer. Here's what

I've devised (Fig. PanelMeter.gif). |

small audio transformer that | buy from
Mouser Electronics (800-346-6873;

454 +/5 e

A0k

Jlowk

JnF:I;

Tl 15 small audie xfmr
Experiment with stef-—uf

raties ---

editor. Now reboot the PC. |

When there is power to the
PC, the program will print a time
stamp to the LOGGER.TXT file. If
power is lost, there is a space
between the last power-on stamp
and the new PC reboot time
stamp. The difference between
the two time stamps will tell you
which day(s) and for how long the

power was off.
I'm always trying to find uses

for older PCs.
Rance
via Internet

Dear TJ:

Regarding your response to
"Serial Port Power Revisited" in the
Apr. 2002 issue, the answer was
factual as far as it goes. But why
in all of creation would you try to
stretch the power available at a
serial port when amps of current
are available just on the other side
of the sheet metal?

He could easily tap into any of
the unused power connectors

tricks

use a (IN4739A) across the DMP's

just to make sure.

22uF

e i

Z.Eﬂf" i
alternate C{.’)Ig:%‘l‘. [
veltage measured
dowukbler

<o x W.s//mdf oK

Mar ZeezZ

AMAZING.

Laser Window Bounce Liste

Pow system, yel s You sh laser at

operation

am with our ul

Editor's note: This is definitely an
experimenter's circuit, because you have
to adjust the values to obtain the nfne‘
volts needed for the panel meter, which
depend on the clock rate and input volt-
age. Myself, I'd add a 9. 1-volt zener diode |

battery input for over-voltage protection |

use thir 4o K as a
test lead before
ﬁc.‘fuafl'ur conne«:{m(j
meder
sl diede =
DigtTAL |
- —to, Pan&L
METER,
v
S e |
Vi

EVICES
PLASMA FIRE SABERS

-

inside the
number | |

computer and

get 5 or 12

volts with all
the current he
could possibly
use. A small
power connec-
tor could be
quickly

Sid Knox installed on

via Internet

nine-volt

SLY ATC

7415 WHITEHALL STREET SUITE 117,
| FORT WORTH, TX 76118

www.vellemanusa.com

wn
DE
= 0
- e
':)'—-
B
2=
"YW
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‘ the back of the chassis, or a cable
could be brought out through one
‘ of the numerous holes (add a
grommet, please) that exist on
the back of every PC. An in-line
fuse (0.25 amp or less) inside the
case would also be a good idea,
and | like the idea of the 78L05

voltage regulator.
E. Paul Alciatore 11, CE
Fairfield, IA

S

Oscilloscope

Securiiy
Producis
TEL: (817) 284-7785

FAX : (817) 284-7712
email : Velleman.Inc@velleman.be
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Kits

Parts and Accessories

act in the motion
cantury!

See and Order from Our“Action”
Web Site at www.amazing1.com

-

Take Control!!
Electronic Hypnosis

P P

fitered optical receiver, Vi

sounds and voices a

hundred meters dependin,

LWBS3 Plans for 3 Laser Window Bounce Systems. £20.00
LWBGK Kit of 100" visible re ce Project $129.95

High performance mo require housing and simple alignment to
make a field worthy LAS NDOW BOUNCE L 5
cireuitry , optics and our lab method of a completed as by
LWB90 Assembled receiver, 10 mw IR laser, colimator etc.. $449.95

st lone

Pain Field Pistol
Caution! Do not aim at people!
Blast out rodents with

high power ultrasonics.

as ittravels up the Jacobs

+ Adjustabl trol
Handheld and battery Astabie Aro contro

operated with ail controls
Rental units avallable
PPP1 Plans........ .
PPP1K Kit'/Flans.............
PPP10 Ready to Use

+ Full 20" ladder length
= 110/220 vac 150 watts
JACK3K Kit

¢ blue, gm, pur, red &
 appears to evaporate into space
Blades screw into handle for easy replacement

We stock all nd color blades, mawler adapters, tubes
digital drivers, and parts for authentic designs. Wireless
interactive sound modules change tone with motion
SAB15 Assbled with 15° Blade..$39.95

SAB24 Asshled with 24" Blade. $79.95 SAB24K Kit ...$59.95

?Jacob‘s Ladder

A1/27 arc expands to over 47
Ladder evaporating in space.
+ Uses safe high frequency

+ Safety shock shut down

$149.95
JACK30 ReadyloUse. $249.95

SAB36 Assbled with 36"Blade.$149.95 SAB36K Kit..$128.95

30” Spark
Tesla Coil

Creale a spectacular
display of nature's own
lightning. Many amazing
experiments possible.

See coil in action on our/ iy i

websitel! g H

fh_ BTC4 Plans.......520.00 #g
__— BTCAK kit......... $899.95 —

BTC40 Readylouse.......

Hover Board
28 pages of data related
to the most revolutionary
advance in transporta-
tion. Cutling edge R&D
HOVER Flans and Data....

force field. With handbook
GRA3 Plans/book
GRA3K Kit Pwr Sup......

$25.00

Anti Gravity

Float an object using anelectric

$99.95
GRA30 Assmbid abve. $149.95

Smaller Version (8-10" Sparks)

Electronic circuitry places subject under your
control! Induces ALPHA relaxed mind states
HYP2 Plans... $10.00
HYP2K Kit'Plans $49.95
HYP20 ReadytloUse............cccoooone.. $69.95
MIND2 Plans for Mind Control $15.00
MINDZK Kit'Flans - $49.95
MIND20 ReadyloUse................cccorervrrenn $79.95

6 Transmitter Kits

@ Transmitter

Phone Transmitier

(o) B4 I~ VI \N ]

Includes Hints Using Wireless Devices
COMBOX Above B Kits/Plans.................. $50.95

BTC3 Plans....$15.00 BTC3KKiL....$349.95
BTC30ReadyloUse.. ... $449.95

MINI TESLA COIL Lights 4' light tube!
MTC1 Plans. . $5.00 MTC1K Kit...... $19.95
MTC10 Assmbld for 12 volls ... 53495

4 KV HV MODULE for hovercraft, plasma

- -

COMBOP Above 6 Plans Only........... ...510.00

guns, antigravity, pyrotechnics. 12vdc input
MINIMAX4, $19.95

Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031 E-mail <info1@xtdl.com>
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Circle #46 on the Reader Service Card.

Fax 1 603 672 5406

Information 1 603 673 4730
Pay by MC, VISA, Cash, Check, MO. Add $5.00 S&H Overseas Contact for Proforma

Free Catalog on Request

Nuts & Volts Magazine/June 2002 39



WIN with
Nuts & Volt¢s

PAID SUBSCRIBERS ARE AUTOMATICALLY
ENTERED EACH MONTH!

INFORMATION UNLIMITED
800-221-1705
www.amazing|l.com
See their ad on Page 39!!

This
month’s
SpoONsor ...

This Charles McCarty of Montgomery, TX
month’s Jack Friend of Lavale, MD
winners Ben Brodie of Seattle, WA

To Subscribe — Just fill in and mail the card supplied in the magazine or call our toll
free order line at (800) 783-4624 with a Visa or MasterCard. If you do not wish to
order a subscription, but would like to be entered in our drawing, simply send or email
your name, address, and telephone number to Nuts & Volts, 430 Princeland Ct.,
Corona, CA 92879 or drawing@nutsvolts.com. No phone entries accepted. All
orders/entries must be received by the last day of the month to be included in that
particular month's drawing,

Real-world connectors! .., sgc s129

Atmel 89C4051, serial
EEPROM, two 12 bit
AJD, four digital I/O,

high current relays,

plus Tiny Machine Basic
with LCD support - a
complete control system
for the price of an SBC.

Tired of those .1 inch headers?
Try our products with easy to use
screw terminal block connectors.

Power supply, cable, and software
included with most products - no
hidden charges for “accessories”!

Stop by our web site to see our

entire line of products, including T51 SBC $49
the complete reference manuals. Atmel 89C2051,
9 digital 1/O,
SBC-1 $199 | Tiny Machine
Intel 80C51, Basic, serial
EEPROM, A/D, ¥ EEPROM, plus
RAM, RTC, T51 family
50 digital /O, plug-in boards.
industrial /O
connectors.
- RS51-SPR $49
IndusTroLogic

3201 Highgate St. Charles, MO 63301 USA
(636) 723-4000  (800) 435-1975

www.industrologic.com

addressable ﬂ
and chainable '
high current F

RS-232 relay.
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www.gatewayelex.com

(Electronically Speaking, Gateway's Got It1)
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MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
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New Product News

POCKET PHOTO ADVANCE
gﬂ 200) — 1.3 MEGA PIXEL

MERA AND VOICE
RECORDER

o

E.M, Electronics Co.
announces the newest in a line
of digital pocket cameras with a four-
},/‘\ hour digital voice recorder all in one
{ small package. 3
The CMTECH, CJ-200 is the first
¥ product with a 1.3 Meg digital camera that >
' also incorporates a digital voice recorder to
record meetings and annotate still images and video
movie clips. The small (2" W x 4.75" L x 1" D) size
and lightweight (-98 g) allows this digital
camera/recorder to be a splendid device for capturing
great images and not miss a word from important busi-
ness meetings.

For businesspersons, writers, reporters, professors,
college students, doctors, and others involved in the knowledge indus-
try.

The CJ-200 can store 250 color, still images (1280 x 1024 pixel)
or over 500 lower resolution (640 x 480 pixel) images, 180 seconds of
mini-video movies (320 x240 pixel), and four hours of audio with the
internal voice recorder and then download them to any PC via USB
with the included software.

This unit records on 32 Mbytes of internal flash memory and has
a Smart Media card socket for archiving additional images or audio.
Added features include a 1.5" color, TFT LCD display providing highly
visible and accurate viewing of images prior to recording and play-
back, optical viewfinder, 3x digital zoom, and NTSC video output jack
for playback on any video monitor.

The package includes all the accessories needed for all types of
uses. "Picture Station [lI" software compatible with Windows '98, SE,
2000, and ME. Four "AAA" batteries (included) give hours of continu-
ous use.

Look at our updated web site — www.memelectronics.com — to
see this new camera with sample images, other voice recorders, and
new micro "SPY" cameras, and video transmitter products

Contact M.E.M. directly for special introductory pricing with small
and large quantity discounts. Dealer inquiries invited.

For more information, contact:

M.E.M. ELECTRONICS CO.
3119 Burn Brae Dr, Dept. NV
Dresher, PA 19025
215-657-3119
Email: memelectronics@erols.com
Web: www.memelectronics.com

MCU ELECTROSTATIC PCB MAKER

he MCU Electrostatic

PCB Maker, has
gained a major achieve- g~ :
ment in PCB production : = :
as it enables EDA users -
not only to significantly [ aSa
shorten their produc- -
tion cycle and economi-
cally cut down their produc-
tion cost, but also to pro-




New Product News

duce very high-quality and professional PCBs. It only takes a few min- |
utes and costs as low as $1.00 to make a PCB with trace widths down
to 0.006" or even better!

The MCU Electrostatic PCB Maker differs from traditional produc-
tion of PCB methods — manually, photographic, and silkscreen — which |
are either poor in accuracy and have no fine trace lines or require com-
plex procedures such as photo-offset and photochemistry, thereby
increasing costs and prolonging time cycle.

MCU Electrostatic PCB Maker has many more advantages than
today's popular toner transfer techniques. With the microprogrammed
control unit built in, the maker can be automatically calibrated to pro-
duce correct pressure, precise timing, and sufficient heat that are vital
to attaining a perfect transfer. It also provides high resolution and excel-
lent line width control in order to produce high-quality professional
PCBs. The whole process is done automatically and operation of the
maker is similar to handling a copy machine.

The precision of the MCU Electrostatic PCB Maker ranges from
300dpi to 1200dpi and the machine can generate not only the mini-
mum line width and pitch from various EDA software, but also the fine
arts and letters produced by AUTOCAD, Microsoft Word, and other
related popular software programs. In this sense, the maker can even
extend its applications to other areas such as productions of metallic or
nonmetallic plating (sign board, nomenclature plate, name plate, tag,
etc.).

For more information, contact:

CHARLES LIV
9300 Flair Dr;, #106, Dept. NV
El Monte, CA 91731
626-614-9401 Fax 626-287-7607
Email: charlesliu_88@yahoo.com

ANALOG 1/O0 CARD BUNDLE ADDS
DSP CAPABILITY TO FPGA
DEVELOPMENT BOARD

olorado Electronic Product Design, Inc., is

offering its high-speed analog I/O (HSA)
board bundled with its Xilinx Spartan®-II-
based FPGA development board (CXS200),
allowing fast implementation of DSP in FPGA
designs.

The HSA — capable of running at
40MSPS — features a simple, parallel inter-
face to the FPGA board, two eight-bit input
channels and one eight-bit output channel.

The input channels — from BNC connecters — offer the choice
of buffering the input signal and a selection of switched-capacitor or
passive anti-aliasing filters.

The output channel, also routed to a BNC connector, can drive a
50-ohm load and offers switched-capacitor or passive reconstructive fil-
ters. The board may be powered externally by unregulated DC or by the
FPGA host board. The HSA comes with a detailed manual and
schematics.

The CXS200 has a Xilinx XC2S200 Spartan-ll FPGA with a config-
uration PROM. All I/O pins are available from connectors, one of which
mates directly with the HSA. A swappable 16MHz oscillator is provided.
On-board programming circuitry allows the FPGA to be directly pro-
grammed from the parallel port of a PC without a special cable. The
board includes a prototyping area for user circuits. All software tools
necessary to develop designs and program the board can be down-
loaded free from the Xilinx website. The manual included with the board
has instructions for obtaining and setting up the development tools, as
well as board information and schematics.

The cost for the CXS200 HSA bundle is $549.00.
Visit www.cepdinc.com or email sales@cepdinc.com for more
information on our products.

COLORADO ELECTRONIC
PRODUCT DESIGN, INC.
5485 Conestoga Ct., Ste. 250
Dept. NV
Boulder, CO 80301
303-415-1112 Fax 303-415-1113
Web: www.cepdinc.com

INDUSTRIAL SINGLE BOARD
COMPUTER WITH CAN INTERFACE

eaFire Micros, Inc., announces

their first in a series of high-fea-
ture,low-cost single board comput-
ers.

The SF-1000 uses the powerful
Atmel Wireless & Micro m
T89C51CCO1 microcontroller. 8
Some features are the CAN con-
troller, eight-channel ADC, up to five
PWM outputs, multiple 16b timers/counters/PCAs, watchdog, internal
flash, and low power modes.

The SeaFire SF-1000 has additional interfaces, including i2¢, RS-
232, JTAG, and up to 50 I/O on headers. The SF-1000 has over
290Kx8 FLASH and 256Kx8 SRAM, and has a battery-backed real-time
clock.

The SF-1000 measures just 3.80" x 2.63", and has CPLDs for pro-
totyping. The board runs at 20MHz or 40MHz, on 5V.

Unit pricing is $92.00 for one, with OEM discounts available.

For more information, contact:

SEAFIRE MICROS, INC.
978-317-1831
Email. info@seafiremicros.com
Web: www.seafiremicros.com

ICON DC MOTOR CONTROL SYSTEM

he ICON DC Motor Control System is a modular system of com-

ponents designed to ease the control and interface requirements
for medium current brushed DC motors. The system is currently com-
posed of the ICON H-Bridge, ICON Interface Module, ICON Adapter
board, and ICON Active Cooling System. Additionally, the product line
is expanding to include the ICON Position Controller, and the ICON
RS485 Module.

Datasheets and pricing are at www.solutions-cubed.com.

SOLUTIONS CUBED
256 E. First St, Dept. NV
Chico, CA 95928
530-891-8045 Fax: 530-891-1643
Emaill: solcubed@solutions-cubed.com

Send all press releases and information to

430 Princeland Court Corona CA, 92879
or emall to
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EMERGING TECHNOLOGIES
32 Segment Serial LCD Controller (3255LCD)
Easily Control Digits or Individual Segments

495 (Controlier Only) Single line serial interface

Two hardware selectable
drive modes - Standard or
32 Segment

Eight hardware selectable
addresses (0-7)

Use stand alone or with other
Emerging Technologies
Short Stack™ Products

Use multiple units on a single
serial line

Shown w/Optional 4 digit
Display plugged on

on “Products” link for more info

SPECIALISTS IN CUSTOM EMBEDDED AND SOFTWARE INTERFACES
Em Technologies, LLI (920) 684-0216 WIWW h=llc.com

i - - =

Th?ﬁ | % %M — a complete solar
ew I Uﬂ charger for small

' electronics. Plugging

accessories included
that will enable you

to run over 90%
of all small

electronics.

6 or 12 volt
selectable!

Toll Free Order Line:
1-888-GO 4 KITS
Secure On-Line Ordering
www.qgkits.com

Call 613-544-6333
for free catalog
49 McMichael St., Kingston, ON
K7M 1M8, CANADA

* A

y-

www.p cbex press.com

www.pcbpro.com

e Quick price ¢

.............................4, \!f

lectronics

ODhowcase

Special products and sewvices
fot the ellectronics enthusiast

e No tooling charge!
elot charges start at $80 Oo%,*o,,’o(,"
eSimpie order process
PCB@X"OSS ° chktum, low quantities

comparisons
S & -‘d&d fea :ures

F’ ecjg/

"frsm
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PICL-2464 $99.00

Sharp LM24014 240 x 64 LCD
E.L. Backlight

5" x 1 5/16" Viewable Area

PIC 16F877 Re-Programmable
Switches, A/D & I/O Bits

LCD MONITOR KIT

A Complete 12.1
TFT LCD Kit With
Controller and 180
Nit 16.7M Color
XGA Panel- Just
Plug Into VGA port
and add 12 volts
D.C!

SK-2005R $299

12.1” LCD MONITOR

Rugged Metal Case
On Screen Display
Free Z-Mount
Resistive & Capacitive
Touch Screen Options
Available. 1024 x 768

- 16.7 Million Colors

~ VGA and SVGA

U H F RADIO MODEM
RM-232-914
FCC APPROVED

High Performance Low Power Wireless Data Link
Capable of Through Put Rates of 9600bps

» Fully acknowledged data transfer
point-to-point m U]
ge in repeater mode = .
ware configurator
alr configuration
i-drop mode
-115200bps

TO ANY RS232 LINKI
www.lemosint.com
LEMOS s
INTERWATIONAL miﬁ%%ﬁ‘i
Microwave and RF Specialists Emaii;

MTR-EVUE-12 $399.00

EARTH: ;.. .com
“The World Wide LCD Source”

32701 Calle Perfecto - San Juan Capistrano, CA 92675
Ph: (949) 248-2333 Fax: (949) 248-2392

J

A4 _l
Download a Complete Virtual Workbench Today A\

Shareware version www.labcenter-electronics.com %
PIC Micro Special $99 includes; Graphical LCD, Logic Analyzer, Scope, Signal generator Probes, & more |§

PROTEUS

CPU models for 8051 and PIC series, 68HC11 & ATMEL AVR micro-
controllers available now. More CPU models under development.
Interactive device models include LCD displays. RS232 terminal.
universal keypad plus a range of switches. buttons, pots, LEDs, 7
segment displays and more.
Extensive debugging facilities including register and memory contents,
breakpoints and single step modes
Source level debugging supported for selected development tools.
Over 4000 standard SPICE models included.
controller design without building Integrates with PROTEUS PCB Design to form a complete electronics
a physical prototype. PROTEUS design system E
VSM simulates the CPU and any ket i = o i

LNl ronics used | ystems Inc.
zgg‘:;ﬁna.f electronics used in the Tel:005.898 0665

== Fax: 905.898.0683

info@rd4systems.com

www.labcenter-electronics.com
Build It In Cyberspace

Develop and test complete micro-

ARES PCB

% l'uodamocn‘l'odny .
www.labcenter-electronics.com
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LITEXPDO INC
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Electronic PRINTED CIRCUIT BOARDS

. Surveillance Devices
Electronic QUALITY PRODUCT 10 pes (3 days)

Surveillance $39.99 FAST DELIVERY | or 2 layers $249
Devices COMPETITIVE PRICING [0ipoa (S diya)

his is the book that e 4 layers $695

, 1|‘. J seFurity professionals, (up to 30 sq. in, ea.) includes tool-
/ security system installers ing, artwork, LP| mask & legend

and hobbyists have been
waiting for. Paul Brookes
launches straight into the

|

practicalities of electronic rough hole or SMT i PULSAR, INC
|
|

Theremin

The PAIA Theremax uses
the same heterodyne principl
as the urmmal Iurn of tthe cél

fects, Mixers, EQs,

Synthesizer Modules, Guitar Eff

ultilayers to 8 layer
SMOBC, LPI mask

bt : oproUC!
Reverse Engineering

v -p,l“f‘? l?l“(-'\‘l(‘l" v E.
FatMan Analog MIDI Synth

A complete musi th
with all the bi r
suund that makes analog famous.
5 1d Lnn!nlajlls for ‘real-time
2w

surveillance with plenty of cke jold Plating
clear, detailed information on building the devices uting ring ¢ T
that are at the heart of surveillance and counter- Electrical Testing Ir:qill s Pl')aa[i:l;i z:;; 31
surveillance. Self-build electronics projects are Artwork or CAD data e nt e
supported by principles and a brief survey of each ast quotes Phone

i Fax
type of device. $39.99 plus S/H. Nyiiinide i il

Call 1-800-783-4624 or visit our web site at competitor’s prices!!!
www.nutsvolts.com yogii@flash.net -

Check out http://Paia.com for schematics, .
tech details, firmware source files and more...

PAIA Electronics » 3200 Teakwood Lane * Edmond, OK 73013
405.340. ES[II] * {ax:405.340.6378 + emall:info@paia.com

BiM2 = E= AT
January 2002 (color)$149
High Speed Wireless Data Transceiver : | SS PC-103
' o s

Physical Dimensions: 33 mm x 23 mm x 4 mm

st Bl ., i P EverSecurer

= RX sensitivity -100dBm

= Usable range up to 200m : ! WWW- matco-coln

= SAW controlled FM transmitter

Tube PreAmps, and dozens of other kits for

ELECTRONIC MUSICIANS

=3V and 5V versions ~ L R . i e On-Line Ol'd(’,l'illg
= Low power requirements -~ = i
e OEM Security Products
= TX power 10mW & 5V - - . .
= Fully screenad R ﬂo“'. LCD-5.5 $129, LCD-7 $259 - K'(Xx-ssssﬂof? ¢ Monitors, Cables, Accessories
» Double conversion Superhet receiver * Compact w"lt:l.lltl'ﬂ‘bﬂﬁht " (color) $129 @ Law Enforcement quli[]ﬂl(.‘llt
*Plug n eplacement for BM-433-F .d"g':\g";c;;:ﬂ“‘:m:ﬁ;'&“ . * Discreet Wireless Systems
www.lemosint.com .:tgl::t?vﬂ:'d’! 7003 {$89-$269)
enciosure
1305 Post Road ASK- =R WR-700
LEMOS .o i Y TUETIRI S Westher feistant _ Sales: 847-303-9700 |
INTERNATIONAL Fax: (203) 254-7442 Canada' 877-720-9222 o - Toll Free: 800-719-9605 |
Microwave and RF Specialists Email: Sales@lemosint.com ! i e =

HYW TECHNOLOGIES CONTROL - MEASURE - INPUT

HIGH-TECH SOLUTIONS TO HIGH-TECH PE LY
o P MODEL 40-$109 \

BASIC Stamp™ Prototyping Made Easy... + RS-232 interface = Attagh 1o 20 MHz seope l !
- 100 MHE sample rle
= |t chunnels |
= 128K sumple memory ’
~Trigger (0,1, X.edges) |
= Pan and zonm nlt
= e key datisntpshot "

12-bit 100KHz A/D = Scopetiiggeroup__| |

Four analog outputs
+ Three timer counters The ScopeAlyzer™ is i precision aufted; professional grade
- 24 digital IO mstruent that ataches 1o an ordinary 20 Mz oscilloscope and
extends its capability to o high performance logic alyzer.

Stamp Stacks™mount directly on any breadboard to make
prototyping easy. Complete -just assemble, connect power
and a serial cable, 100% BASIC Stamp™ compatible.
Robust, Repairable, Inexpensive.

Starter kits available,

o ———

PRAIRIE DIGITAL, INC. Model 61050 $395  Model 61100 %ww

920 SEVENTEENTH ST., INDUSTRIAL PARK , —

Pic Compilers/Programmers/Protoboards-Serial LCDs IR Ranging Sensors, ..

e i ne, T PRAIRIE DU SAC, WI 53578 Barrett Instruments
Fax: (403)730-8903 www. HVYWTech.com TEL: (608) 643-8599 - FAX: (608) 643-6754 www. Barrettlnstrumentsicom 800 272-1936

ActiveWire®USB
Slmple USB Interface'

The
Nuts & volts
BASIC
Slnmps

g+
[

i
Ve 1 Rovh g2 4163

$29.95 '. = “... Is as much of a BASIC Stamp
ansh reference book as it is an
Order Both Volumes application idea guide ...”
For $49.95! pius s

Call our orderline at 1 800 783-4624
Or order online from the Nuts & Volts Bookstore D
WAWY. nutsvolrs. com oh +1 650.493.8700 x203. fax '+'1 650.493.2200
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The GlobeSpan
Worild Band Receiver

By Lyle Russell Williams

You should hear what you’ve been missing!!

shortwave radio. The
propaganda style of the cold
war is mostly gone. Stations
such as the British Broadcasting
Company, Radio Canada, Radio
Netherlands, Deutch Welle
(Germany), and The Voice of
America are supported by gov-
ernments instead of corpora-
tions. The countries are often
surprisingly honest about them-
selves and about the state of the
world. For instance, Radio Netherlands frequently talks about legalized
prostitution in that country.

Many shortwave stations can be heard on the Internet using Real
Audio software, but a fast connection is needed for uninterrupted
streaming of audio. News programs are usually offered in five-minute
segments which must be selected one at a time. An Internet connection
and possibly a phone line has to be tied up while listening. This is a dif-
ferent experience than listening to shortwave radio.

An English language shortwave broadcast can be found almost any-
time during the day or night. There are many good shortwave receivers
at reasonable prices on the market. The GlobeSpan radio presented
here can be home-constructed, it requires little alignment, and its per-
formance is impressive. The radio can receive AM (amplitude modula-
tion), CW (code), and SSB (single sideband) and could be tuned to
amateur radio bands with different tuning coils.

History

The original vacuum tube regenerative radio (a representative
schematic is shown in Figure 1) was patented in 1914 by Edwin
Armstrong. This was the primary design used in the early 1920s for
broadcast radios. Because regenerative radios radiated a signal from the
antenna that would give away the location of the receiver, they were not
practical for military uses. Interference with other receivers also led to
the design being supplanted by the tuned radio frequency (TRF) radios
in the 1920s. Shortly after inventing the regenerative receiver,
Armstrong started working on the superheterodyne receiver which
replaced the TRF radios for broadcast receivers around 1930.

The main advantage of the regenerative radio is that a complete
receiver could be implemented with a single vacuum tube (using head-
phones and battery power). The regenerative circuit remained a favorite
design for home-constructed shortwave broadcast radios and amateur
receivers throughout the 1930s. From the 1940s on, regenerative radios
(mostly tube based) have been offered in commercial kits and have
been the subject of numerous magazine construction articles. There
have been no commercially-constructed versions, probably because of
the difficulty of obtaining FCC-type approval on a receiver that is
expected to radiate spurious signals.

The superheturodyne receiver has undergone years of research and
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he most unbiased | virtually every receiver today uses this principle. In contrast, the regen-
source of internation- | erative radio has seen little development and contemporary designs are
al news today is | not much different than the original Armstrong design (similar to Figure

1). The author's regenerative radio presented in the March 1994 issue
of Popular Electronics, broke with tradition and offered many improve-
ments over the old design. The GlobeSpan radio presented here has
additional technical and cosmetic improvements over the 1994 version.
A list of improvements is given in Table 1.

Appearance

The GlobeSpan was originally conceived as a vacuum tube radio.
Vacuum tube designs are costly and finding suitable parts is often diffi-
cult. A transistor design was subsequently chosen, but cosmetic factors
were manipulated to give the radio an old fashioned appearance. The
"breadboard" type construction popular in the 1920s was used. The
name "GlobeSpan" was chosen to sound like but not duplicate any of
the commercial radio names of the past (Transoceanic, Ocean Hopper,
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Table I: GlobeSpan Receiver Improvements

L. In traditional regenerative receivers, the antenna was connected directly to the
tuning arcuit through an antenna trimmer capacitor (see Figure | ). Oscillations from the
receiver would be radiated from the antenna.Antenna isolation in the GlobeSpan great-
ly reduces radiation.

2. Because of the antenna connection mentioned above, when the antenna trim-
mer setting was changed or a different antenna was attached to the receiver, stations
would shift to different locations on the dial. Providing a dial calibrated in frequency would
have been impossible. A 0 to 100 log dial was provided and this had limited usefulness.
In the GlobeSpan, the location of a given station on the dial will remain the same regard-
less of antenna characteristics. The GlobeSpan dial can be calibrated in frequency, if
desired.

3. Traditional regen receivers were general coverage and tuned 1.7 to 30 MHz with
three or four plug-in coils. The GlobeSpan covers only one shortwave broadcast band
(about 500 KHz) with each coil. Tuning is much easier and regeneration is stable over the
shorter tuning range.

4. In the GlobeSpan, a Colpitts circuit is substituted for the tickler coil oscillator: This
allows the use of simple two terminal tuming inductors, Bandswitching is accomplished
with a simple one pole switch.

5. In the 1994 version of this receiver, commercial "off-the-shelf" two-terminal
inductors were used. The GlobeSpan uses hand-wound powdered iron and ferrite
toroidal inductors that provide more selectivity, a more uniform Q factor over the band,
and a more constant regeneration setting over the band,

6. Regeneration is controlled by changing the transconductance of a transistor: With
this method, the frequency of the tuned circuit is independent of the regeneration set-
ting. The technique of changing the transconductance of a pentode tube was known in
the 1930s, but it was rarely used in regenerative receivers.

7. Most traditional regen receivers had no independent volume control. Output
level was controlled by the regeneration control which also affected the receiver band-
width. In the GlobeSpan receiver, regeneration and volume are controlled by separate
potentiometers.

8. The GlobeSpan has an output for a frequency counter so that digital readout of
frequency is possible.

9. The GlobeSpan input impedance to the antenna is high. A short antenna will
function like an active antenna.

10. Traditional regen receivers had no RF gain control. The RF gain of the wideband
amplifier of the GlobeSpan is switchable between 40 dB, 60 dB, and 80 dB.

1. All GlobeSpan controls including main tuning, are DC operated. The
bandswitch is located on the circuit board. All signals stay on the circuit board from the
antenna input to the speaker wire,

_,é VOLUME
&

o Figure 5: Block diagram of the GlobeSpan Receiver.

Space Spanner, etc.). The physical appearance of the radio is shown in
the photos of Figures 2, 3, and 4.

Tuning and Performance

The regenerative radio is tuned by means of a single L-C circuit.
Positive feedback (regeneration) is used to raise the quality factor (Q)
of the L-C circuit to a value of 1,000 or more. This greatly increases the
gain and narrows the bandwidth of the receiver.

The shape factor of the tuned circuit cannot be controlled as in the
intermediate frequency (IF) stage of a superhet. Thus, it can be difficult
with a regen to receive a medium level signal that is close in frequency
to a very strong signal. A variable attenuator on the antenna can help
with this situation. The GlobeSpan receiver does nicely in separating
equally strong signals that are only 5 KHz apart.

Since the regen does not use frequency conversion, it cannot have
the image frequencies characteristic of superhets. As the regen circuit
is more sensitive to weak stations than to strong stations, it has an
inherent function somewhat like the automatic gain control (AGC) built
into most superhets. Using a four-inch speaker, the GlobeSpan provides
a surprisingly good audio.

Circuit Description

The block diagram of the GlobeSpan receiver is shown in Figure 5.
The schematic diagram is shown in Figure 6. A regenerative receiver
can be constructed using a single transistor. The extra transistors and
ICs allow for speaker operation and for other improvements in perform-
ance.

The input is an antenna buffer that presents a high impedance to
the antenna and results in a short wire acting like an active antenna.
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Figure 6: Schematic diagram of the
GlobeSpan Receiver.

Following the antenna buffer is a high pass filter that attenuates medi-
um wave stations and prevents overload by them. The signal then goes
into gate 2 of transistor Q2. Thus, the antenna is doubly isolated from
the tuned circuit.

The regenerative amplifier (Q2) tunes in the desired shortwave sta-
tion. The traditional circuit shown in Figure 1 was originally called a
"tickler coil oscillator" and later called a "tuned grid oscillator." A
Colpitts oscillator was used in the GlobeSpan because it employs sim-
pler inductors. Varactor diodes and a potentiometer were used for main
tuning instead of a variable capacitor because mechanical variable
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capacitors are becoming expensive and difficult to find.

A secondary benefit of varactor and variable resistor control is that
radio frequency (RF) currents are kept on the circuit board. The fre-
quency controlling potentiometer carries only direct current (DC). A log
potentiometer was used for the tuning control to compensate for the
exponential characteristic of the varactors. The regeneration controls
affect the gain and bandwidth of the amplifier. The course control is set
so that regeneration occurs near the middle of the fine control's range.
For AM stations, the control is set just below the oscillation point of the
amplifier. The shortwave band is changed by switching between single




two terminal inductors. The output -
of the regenerative amplifier stage
is radio frequency (RF).

The output of the regenerative
amplifier stage (Q2) is followed by
four single transistor wide band-
width RF amplifiers (Q3-Q6). By
switching two of these amplifiers
for either unity gain or 20 dB gain,
the total gain can be changed from |
40 dB to 60 dB to 80 dB; 60 dB is
the most commonly used gain
selection. The simple four transis-
tor amplifier was much more sta-
ble than several variable gain IC
amplifiers that were tried.

A frequency counter buffer |
and the AM detector follows the |
wide bandwidth amplifiers. A fre-
quency counter allows for precise
measurement of the received sig-
nal or of the frequency of oscilla-
tion of the regenerative amplifier

stage. This is useful for making a Band Official Frequencies
frequency dial for the receiver and ~ 120M 2.3-2.495 MHz
for setting the frequency limits of g5y 3.2.3.4 MHz
the shortwave bands by use of the
trimmer capacitors C1-C6. 75M 3.9-4 MHz

The AM detector is based on 60M 4.75-5.06 MHz
the infinite impedance design and  49M 5.95-6.2 MHz
i : : : 41M 7.1-7.3 MHz
Et presents a falr.ly high mp'u.t 3M 05.9.9 MHz
impedance to the final RF amplifi-  25M 11.65-12.05 MHz
er. The output impedance is low 2IM 13.6-13.8 MHz

; ; 19M 15.1-15.6 MHz

enough to drive the electronic vol-  1gm 17.55-17.9 MHz
ume control that follows. A silicon  13M 21.45-21.85 MHz
diode can be used in this circuit E?l'MLB 25.67-26.1 MHz
instead of the usual germanium g9 RF Choke

diode which is becoming hard to

find. The input source does not have to be referenced to ground as with
other diode detectors. Otherwise, the performance of this detector is the
same as other single diode types.

The electronic volume control keeps the audio signal on the circuit
board. This enhances the stability of the receiver. The voltage across the
volume control potentiometer is direct current.

The LM386 power amplifier IC is widely available. This IC is about
25 years old and it has been used on spacecraft. Although it is a class
B power amplifier, it is capable of high-quality audio within its 300 milli-
watt power range. A miniature headphone jack disconnects the speak-
er when phones are plugged in and allows mono sound to be heard on
stereo headphones.

Construction

The printed circuit board layout is shown in Figure 7 and the parts
placement diagram is shown in Figure 8. If a printed circuit board is
used, construction is straightforward. Watch the polarity of diodes and
electrolytic capacitors when inserting them into the board. A prototype
of the receiver was built on vector board and that version works well. A
front panel mounted rotary bandswitch can be substituted for the board
mounted dip switch, if desired. More than six bands can be received if
some of the inductors are mounted off the board and a switch with more
poles is used.

The winding instructions for the toroidal inductors for all the short-
wave bands are given in Table 2 and can each be wound in a few min-
utes. Six of the inductors have to be chosen for the six bands desired.
The author chose the coils for 49, 41, 31, 25, 17, and 15 meters. Coils
could be designed for the amateur bands or other parts of the short-

2T0Q J2
I ) 1 >T0 sS4 |
= 4T N
c - l r -
5 Sl = AR
ole =8 P - 2
o 2ol ] |
v2lRr ol C - Lok |
§ B 8 g
|||-=!| a -
R RS 1 0B< |
CRis g1 EE t , Lll
337 3 C
Pl P lis |8 |%
. @
e Ju4
Tigii - | Jus
2 ; |": + I |
o B8 = -
2 Ir
3
RJ p«!u
2lz 12|13 | 3
3lg + Bl | ‘é |
| Y [ I 1= .
Dl:();l a @ |
'ET]""‘"' o - 5
ePB e & ]
J3 us4
= Rr| = :" o
22| |= 1 4 |
7 8| |2 =
>TO R42 |

c
4
.

Figure 8: Printed Circuit Board Parts Placement Diagram.

TABLE 2

Toroidal Winding Instructions for Inductors L1 through L6 for the 13 International Bands and for Chokes L7 through L9.

Approx. Induct. Approximate Toroidal Winding Instructions

36 uH 86 Turns of No. 32 Wire on a T-50-2 Core, or
23 Turns of No. 22 Wire on a FT-50-61 Core
19 uH 62 Turns of No. 28 Wire on a T-50-2 Core, or
17 Turns of No. 20 Wire on a FT-50-61 Core
13 uH 52 Turns of No. 28 Wire on a T-50-2 Core, or
14 Turns of Mo. 18 Wire on a FT-50-61 Core
8.6 uH 41 Turns of No. 26 Wire on a T-50-2 Core
5.6 uH 32 Turns of No. 26 Wire on a T-50-2 Core
3.9 uH 26 Turns of No. 24 Wire on a T-50-2 Core
2.2 uH 21 Turns of No. 22 Wire on a T-50-6 Core
1.5 uH 16 Turns of No. 20 Wire on a T-50-6 Core
1.0 pH 14 Turns of No. 18 Wire on a T-50-6 Core
0.82 uH 13 Turns of No. 18 Wire on a T-50-6 Core
0.56 uH 10 Turns of No. 18 Wire on a T-50-6 Core
0.33 pH 9 Turns of No. 18 Wire on a T-50-6 Core
0.18 pH 7 Turns of No. 18 Wire on a T-50-6 Core
47 uH 29 Turns of No. 22 Wire on a FT-50-61 Core

wave spectrum. Although the radio draws only about 70 mA current
from the power supply, using a small DC adapter has resulted in insta-
bility. An adapter capable of 500 mA of current is preferable.

The circuit board was mounted on a wooden base. The front panel
design is shown in Figure 9. Figures 9 and 10 and can be downloaded
from the Nuts & Volts web page at www.nutsvolts.com. The file
names are GlobePanel.bmp and LogDial.bmp. The files are in bitmap
format that is readable by most drawing and word processing pro-
grams and the Windows accessory programs Wordpad and Paint.
Figure 9 was printed full size on legal paper and the paper was lami-
nated. The laminated paper was then glued to particle board and the
excess paper was trimed. Holes for the controls were drilled. Poster
board edging was placed around the edges of the particle board and
laminated paper panel.

An accurate frequency dial can be obtained by tuning the radio to
various frequencies and marking the positions on the dial. An RF gen-
erator and frequency counter or a marker generator can be used as the
signal source.

A log dial that is calibrated in O to 100 is the traditional dial for
regenerative radios and is not a bad alternative to making a six-section
calibrated dial. The word "log" does not mean logarithmic, but refers to
providing numbers between 0 and 100 that can be used to "log" sta-
tion positions in a "log" book. A log dial intended for variable capaci-
tors and one for potentiometers is shown in Figure 10. Since each
bandswitch position covers only one international band, one will have
a general idea of frequency being received. The position can be
logged in order that the same frequency can be found in the future. A
third alternative is to use the dial from Figure 9. This dial is attractive,
but will not be highly accurate due to variation in varactors, poten-
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Figure 9: Front Panel Layout
(shown here at 75%).
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; COURSE FINE SW BAND (METERS), BAND-SWITCH NO. VOLUME
e - —_— — —
PARTS LIST C49 — 630 pF
C51 — 100 uF, 16 volt, electrolytic
SEMI UCTORS C52 — 0.047 uF

D1 — MBD101 hot carrier or 1N34 germanium diode

D2, D5 — IN914 silicon signal diode

D3, D4 — MV2109 varactor diode

D6, D7 — 1N4001 one-amp silicon diode

Ql, Q7 — 2N5486 junction FET (MPF102 will work)

Q2 — Dual gate MOSFET: MPF121, MPF131, NTE222, or 40673

Q3, @4, Q5, Q6, @8, Q9 — 2N3904 general-purpose NPN silicon transistor
a1, d2 — 78L12 voltage regulator, 12 volt

U3 — MC3340P electronic volume control

U4 — LM386 audio power amplifier

RESISTORS: |1/4 watt, 5%, carbon, unless otherwise specified.

R1, R10, R33 — 604,000 ohms, metal film

R2 — 180 ohm

R3, R34 — 1,800 ohm, metal film

R4, R5 — 4,700 ohm, metal film

R6 — 15,000 ochm

R7 — 100,000-ohm panel mounted linear potentiometer
R8 — 5,000-ohm panel mounted linear potentiometer
R9 — 10,000-0hm panel mounted audio potentiometer
R11, R17, R22, R27, R32 — 100 ohm, metal film

R12 — 820 ohm

R13, R20, R25, R30, R35, R39 — 1,000 ohm

R14, R18, R23, R28 — 82,000 ohm

R15, R19, R24, R29, R37 — 10,000 ohm

R16, R21, R26, R31, R38 — 1,000 ohm, metal film

R36 — 27,000 ohm

R40 — 10 megohm

R41 — 3,300 ohm

R42, S4 — 50,000-ohm panel mounted linear potentiometer with switch
R43 — 47,000 ohm

R44 — 10 ohm

CAPACITORS: 50-volt general-purpose ceramic except where otherwise specified.

C1-C6 — 3.5-20 pF miniature ceramic trimmer

C7, C16, C31, C54, C62 — .001 uF

€8, C11, C13-C15, C20, C22, C24, C26, C28, C30, C44,
Cbh5, C58, C47 — .01 uF

C9, C10 — 15 pF silver mica

C12, C17, C43, C57 — 10 uF, 16 volt, electrolytic

C18 — 330 pF silver mica

C19, C42 — 130 pF silver mica

C21, €23, C25, C27, C29 — 10 pF silver mica

(C32-C39 — These numbers are not used.

C40, C41, C45, C50, C59 — 0.1 uF

C46 — 0.33 UF polystyrene or Mylar

C48 — 47 uF, 16 volt, electrolytic
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C53, C56 — 470 pF, 16 volt, electrolytic
C60, C61 — 4,700 puF, 16 volt electrolytic

INDUCTORS

L1-L6 — INDUCTORS that are selected by the builder for

the six shortwave bands desired. See Table 2

for winding instructions. Cores depend on the

bands chosen. The author used four T-50-6 and

two T-50-2 cores.

L7-1L9 — 47 pH, self resonate frequency (SRF) greater than 26 MHz (J. W. Miller
9250-473). To hand-wind these inductors, see instructions in Table 2. Three
FT-50-61 cores will be required.

MISCELLANEOUS

J1 — 2.1 mm DC power jack (RadioShack 274-1565)

J2 — BNC female chassis mount connector, or other connector suitable for your
counter cable.

J3 — 1/8 inch panel mount closed circuit stereo jack (RadioShack 274-246)

BP1, BP2 — Binding post or clips for antenna and ground connection

S1 — Six-pole dip switch

S2, S3 — SPDT miniature slide switch, PC board mountable (RadioShack 275-409)

SPKR — Three-inch speaker RadioShack 40-252, or as desired.

ANT — 30-inch whip antenna Radioshack 270-1401

DC Power Adapter — 15 volts at 500 mA (most unregulated supplies rated at 12
volts actually supply 15 volts and will work). RadioShack RU 11327822.

Miscellaneous — Printed circuit supplies, 6" x 12" x 3/4" wooden base, 7" x 13" x
1/8" particle board front panel, knobs, pointers, bumpers, magnet wire, hook-
up wire, and solder.

The following is available from:

Electronic Technical Services
PO. Box 460
Van Buren, MO 63965
FAX 573 323-9214, email alma@semo.net:

Printed circuit board, $16.00. The board and all board mounted parts including toro-
dial cores, and front panel controls (excludes wooden base and panel, power
adapter, speaker, knobs, whip antenna, jacks and plugs, hook-up wire), $85.00.
Payment by cash, money order, Visa or MasterCard. Personal check orders held for
check clearance. Prices include postage and handing to continental USA address-
es. Email or write for foreign postage.




THE GLOBESPAN WORLD BAND RECEIVER

tiometers, and tuning coils.

Calibration and Operation

The only alignment necessary is adjusting capacitors C1 through
C6 so that the radio tunes between the desired frequency limits on
each band. The capacitors should have enough range, but if not, a turn
can be added or removed from the appropriate toroidal inductor to
provide further frequency adjustment. The freedom from tedious cali-
bration procedures is an advantage of this radio over superhet designs.
If the Figure 9 tuning dial is being used, C1-C6 can be tuned so that
one point near the center of the dial has the correct frequency. The rest
of the dial will then indicate approximate frequencies.

A few feet of indoor wire is usually sufficient for an antenna. For
many conditions, a short metal whip antenna attached to the wooden
base will suffice. An outdoor active antenna is a nice accessory.

The tuning procedure involves setting the regeneration control
until the circuit oscillates. When the receiver goes into oscillation, a
"thump" will be heard from the speaker. While oscillating, a rushing
sound will be heard and when AM stations are passed, a whistle (het-
erodyne) is heard. The regen control is then backed off until the
receiver just stops oscillating. This is the most sensitive setting for the
receiver for AM reception. A station is tuned in with the main tuning
control and the regeneration control is readjusted for the best per-
formance.

For SSB and code, the regeneration control is adjusted until the
receiver is just into oscillation. The receiver then acts as if it had a beat
frequency oscillator (BFO) attached. Careful adjustment of the main
tuning control and the regeneration control will result in the SSB sig-
nal being understandable or the code signal having a pleasant tone.

Although the author owns a number of shortwave receivers from
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Figure 10. A “log” dial provides reference numbers for a received
station that can be recorded in a log book so that the station can

be located in the future.The two examples here are suitable
for variable capacitor tuning (top) and for variable resistor
(voltage) tuning (bottom).

an ancient Collins collossus to a couple of modern Sony digitally-con-
trolled receivers, the GlobeSpan is frequently used. The overall per-
formance of the GlobeSpan falls somewhere between that of a simple
superhet and a communications receiver. Considering the simplicity
of the regen design, such performance is remarkable. NV
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Selected Titles For The Electronic Hobbyist and Technician —

The NV Hobbyist Bookstore

Robotics

The Robot Builder’s Bonanza
by Gordon McComb

A major revision of
the bestselling "bible"
of amateur robotics
building — packed
with the latest in servo
motor technology, a
microcontrolled
robots, remote con-
trol, Lego Mindstorms Kits, and
other commercial kits. $24.95

Microcontrollers

Handbook Of Microcontrollers
by Myke Predko

This reference is the
first guide to cover all
the most common
types of microcon- iy
trollers. With its Frorn }'=G‘
the-bottom-up aded

approach, this . N =
book/CD-ROM package i'fu' i
gives you all the infor- ———
mation you need to simplify the job of
selecting the right microcontroller and
writing an application for it. $54.95

Programming & Customizing
the 8051 Microcontroller
by Myke Predko

Programming and r
Customizing the 8051
Microcontroller puts
you in control of the
8051's architecture and
instruction set — and
even supplies a baker's _ .;‘-
dozen of ready-to-build ~
example applications,
programs, and circuits. Best Uf all, the
included CD-ROM supplies source
code for the book's experiments and
applications. $39.95

Programming & Customizing
the HCI | Microcontroller
by Tom Fox

Applications bazaar for
the 68HC11 microcon-
troller. Squeeze every
last drop of power out
of Motorola's wildly
popular family of
68HC11 true 8-bit single
chip computers! From | n e
basics to complete i'I:W;._;b =
applications. $§39.95

Programming & Customizing
PICmicro Microcontrollers
2nd Edition
by Myke Predko
This book is a fully
updated and revised
compendium of PIC
programming informa-
tion. Comprehensive
coverage of the
PICMicro's hardware
architecture and soft-
ware schemes comple-
ment the host of experiments and pro-
jects making this a true, "learn as you
go'" tutorial. $49.95

Programming & Customizing
the BASIC Stamp

Microcontroller

by Scott Edwards
This edition moves you
briskly from electronic
foundations through
BASIC Stamp "Boot
Camps" and an intelli-
gent traffic signal simu-
lation to build a robotic
bug with whisker sen-
sors, a time/tempera-
ture display, and a data- Iogglng ther-
mometer. $39.95

THE BASIC STAMP
COMPUTER

PIC Microcontroller Project
Book
by John lovine

This project-oriented
guide gives you 12 S f
complete projects,
including: using transis-
tors to control DC and
AC motors, DTMF
phone number logger
and distinct ring detec-
tor and router ... home
automation using X-10 communica-
tions ... digital oscilloscope ... simula-
tions of fuzzy logic and neural net-
works ... and many other applications.

$§29.95

PIC

The Nuts & Volts of BASIC

StampsVol. | & 2
In 1995, Scott

Edwards began 5222;35
authoring a col-

umn on BASIC :
Stamp projects @

$49.95 i
both polumes

in Nuts & Volts
Magazine. The
column quickly
became a
favorite of Nuts & Volts readers and
continues today with Jon Williams at
the helm. The Nuts and Volts of
BASIC Stamps is a collection of about
75 of these columns.

Radio & RF

Secrets of RF Circuit Design
3rd Edition
by Joe Carr
This revised and updat-
ed guide gives you the
best ways to design,
build, and test today's
radio frequency circuits.
It's filled with projects
and experiments that e
make it easy to apply @ e
RF principles to real-life
applications. $39.95

Practical Antenna Handbook

4th Edition

by Joe Carr
The most popular book L)
on antennas ever writ- PRACTICAL
ten. This edition blends | ANTENNA
“the theoretical con- WW?P!‘;I

cepts that engineers
and others need to l

design practical anten- _i~ |
nas, and the hard- %1_
learned practical - .

lessons derived from actually building
and using antennas.” $49.95

Beginners Handbook of
Amateur Radio 4th Edition
by Clay Laster
The revised edition of
the most trusted guide
in ham radio is here.
This edition delivers all
the guidance you need
— from radio and elec-
tronics fundamentals
needed to set up a
transmitter to the
newest equipment to revisions to the
FCC rules and tests. $34.95

High Voltage

Homemade Lightning: Creative
Experiments in Electricity
by R.A. Ford

Enter the wide-open
frontier of high-voltage
electrostatics with this
fascinating, experi-
ment-filled guide. You'll
discover how to make
your own equipment,
how electricity is used
in healing, and the
workings of many experiments in high
potential physics! $24.95

Electronics

Practical
Electronics For
Inventors
by Paul Scherz
This experiment-orient-
ed guide is loaded with

over 750 hand-drawn
images that support .

author Paul Scherz's crystal-clear, fully
detailed instructions, showing you
how to turn theoretical ideas into real-
life gadgets. $39.95

Encyclopedia of Electronic
Circuits Vol. 7
by Rudy Graff
Designed for quick ref-
erence and on-the-job
use, the Encyclopedia
of Electronic Circuits,
Volume 7, puts over
1,000 state-of-the-art
electronic and integrat-
ed circuit designs at
your fingertips. This collection includes
the latest designs from industry giants
such as Advanced Micro Devices,
Motorola, Teledyne, GE, and others, as
well as your favorite pubhcations
including Nuts & Volts! $39.95

Guide To Understanding
Electricity & Electronics
by Randy Slone
For the true beginner,
there's no better intro-
duction to electricity s
and electronics. You'l
also find 25 complete sewhrr e
projects that enhance E Etm’ 3
your electricity/electron- [, = | & @&
ics mastery, including | |
15 new to this edition,
and appendices packed with common-
ly used equations, symbols, and sup-
ply sources. $24.95

Digital Electronics Guidebook:
With Projects
by Myke Predko =

Perfect for electronics
hobbyists and students
— even complete begin-
ners — who want to
understand digital logic
and build their own low-
cost logic circuits.
Featuring more than 20
projects with step-by-
step directions for designing, con-
structing, and interfacing easy-to-do
TTL (Transistor-Transistor Logic) cir-
cuits. $34.95

Troubleshooting

Circuit Troubleshooting
Handbook
by John D. Lenk
Heavily illustrated with =
diagrams and schemat- {[;E;Lﬁlﬁsuhmung -.‘
ics, it uses a standard, Handbook
easy-to-follow format to
help readers understand
and troubleshoot a wide
range of circuit types,
and provides proven cir-
cuit testing techniques
for all levels of instrumentation.
$39.95

Electronic Troubleshooting
2nd Edition
by Dan Tomal and Neil Wldel‘
This updated tool gives
all the fundamentals
needed to do successful g H.Eﬂlom

OO

servicing and repair
work, blending tradition-
al theory with the very
latest insight into mod-
ern electronics technolo- ..
gy. Time-saving tables,
charts, and illustrations pinpoint equip-
ment problems in a snap. Numerous
reference guides, rules of thumb, and
tricks of the trade all combine to assist
in troubleshooting the full spectrum of
devices and products more easily than
ever before. 839 95

Handbook of Radio & Wireless
Technology
by Stan Gibilisco

Containing more than 1,000 concise
articles, this one-stop source of user-
friendly insight provides blanket cover-
age of one of the fastest-growing areas
in communications from antennas and
transmission lines, to analog and digi-
tal modulation techniques, to satellite,
space, and laser communications.
§44.95

Call 1-800-783-4624 today! or order online at www.nutsvolts.com we accepr VISA, MASTERCARD, AMERICAN EXPRESS

Prices do not include shipping and may be subject to change. Ask about our 10% subscriber discount on selected titles.
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Digital Multimeters LCR Bridge Deluxe Soldering Stations

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950| B&K Model 878 Elenco SL-5 Series

Electronically controlled, ideal for professionals, students, and
$1 9 95 hobbyists. Available in kit form or assembled
L ]

As Low As

Works w/ any ';N $ 95
iron! Turn any « i

soldering iron
into a variable

) Features:

o * Cushion Grip Handle
Soldering Iron (optional) with
Grounded Tip for Soldering
Static-Sensitive Devices
Easily Replaceable. Uses
Long-Life, Plated Conical Tip.

Discounts | / * Heavy Steel, Non-Slip Base.
# [ron Helder Funnel -

Test Eq Uipment Available Reversible, left or right side
ﬁ. » Steel Tray for Sponge Pad.
Elenco Four Functions in One Instrument Elenco Handheld Elenco Quad Power Supply « Sponge Pad.
Model MX-9300B : Model XP-581 . 3
Universal Counter i e | Ordering Information:
Features: 1MHZ = 2-8GHZ 4 Fully ated Power Supplies in 1 Unit

Model SL-5 - No iron. 95
(Kit SL-5K) 824.

Counter

* One instrument with four test 345 0
and measuring systems Model F-2800
1.3GHz Frequency o

Model SL-5-40 - Includes 40W UL iron. 95
(Kit SL-5K-40) $29 n

Digital Triple Power b Elenco Model SL-30
Supply *+<1.5mv @ 100} Elenco Power Supply %

- +<5mV @ Model XP-603 ~i 879 95 °Tip temperature changeable from
Elenco 3MHz Sweep Function Generator *<5mV @ 1GHz . 300°F (150°C) to S00°F (480°C)

e <100mV @ 2.4GHz

with buiit-in 60MHz Frequency Counter

Model GF-8046 Features 10 dig
. wl ¥ RF ;‘.I{_].J;:'.ll strengt

S g5 <] . 2R R0t Includes antenna, NiCad battery, and AC
- - adapter.
@

C-2800 Case w/ Belt Clip..............514.95

= Temperature is maintained within

16 segmeant and

Qutput v

\ SL-10 - Same as SL-30 who digital display
Generates square, Inangte, and sine wavetorms, and TTL. CMOS pulse Elenco RF Generator Elenco 10Hz - 1MHz §59.95
6F-8025 - Winout Counter $139.95 with Counter (100kHz - 150MHz) Digital Audio Generator
20MHz Sweep / Function Generator Model SG-9500 Model SG-9300
with Frequency Counter Model 4040A

Weller” Low Cost Soldering Iron
Model WLC100

— e ———— * Variable power control
- 1l
«0.2Mz 1o 20MHz = - - _’ e produces 5-40 watts.
* AM & FM Modulation = _*'."_— s - = 5225 _ L 3225 ) Ve ;
« Burst Operation Yy “'._ 2999 / S & & i ¢ * |deal for hobbyists, DIYers
B al Frequ $ .'.’_" 2 Hs eEges i -
to 30MHz Lol . .

* Linear and Log Sweep

Features Iinternal AM
10MHz Model 4017A $325 $445 output 100MV - 35MHz, Au

5MHz Model 40114 $259 1V RMS waves. EF _,l-
2MHz Model 4010A $225 SG-9000 (analog, wio counter) $119 $G-9200 (wio counter) $119

of 1kHz, R

utput TkHz &@

built-in - 150MHz  {requency
low distortion and sine/square

b (i and students.
C_/d p \ * Complete with 40W iron.
p 554,95
]

Elenco Oscilloscopes Elenco Educational Kits Electronic Science Lab

Free Dust Cover and 2 Probes Model XK-150 OWI Model OWI-007 Model AM-780K Maxitronix 500-in-1 Electronic Project Lab Model MX-909
Digital / Analog Trainer Robotic Arm Trainer Two IC Radio Kit Everything you need to build 500 exciting electronic projects:
_'"\\ i Sl e o * Learn the basics of electronics 500
U ! prer -*;B;l: 589.95 a—w ; different electronic experiments, special (=3 4
J \ JLﬂQ s 50 D : _"-":i_- SO 95 lighting effects, radic transmitter and "
~ ' | "-{l_'.u', = = . P 82. AnE Tt fe3 9. receivers, sound effects, cool games and
e e - ; irime ! * MORE!
S-1325 25MHz Dual Trace. ~ $325  S-1345 40MHz Dels -op $549 M = b Model AK-700 Model RCC-7K * Includes built-in breadboard and an LCD.
25MHz Delayed Swoep $439  S-1360 80MHz Delay , 725 ! - Radio Control Car Kit * Explore amplifiers, analog and digital &
S-1340 40MHz Dual Trace $475  5-1390 100MHz Delay 1 $895

diagrams

N ‘b * Includes 11 parts
l* ™ p » Lab-style manual included.

Model K4001 * Requires 6 "AA" batteries

s 95 circuits plus how to read schematic
27.

Deluxe 29pc. Computer Service Tool Kit | -s30-pin sreadboard
* 8 Data Switches
536 g5 Elenco Model TK-1200 + 8 LED Bulfered Readouts
L] il Function Generator
* Bullt-in Clock Generator
» Variable Power Supply
25\ A 25

Includes Soldering Iron, Solder, Long
Mose Pliers, Diagonal Pliers, 11 pc MX-908 - 300-in-1 Lab  $59.95
Screwdriver Bit Set, Wire Stripper, IC i 2 o - ] 95 o 3 -in-1

Inserter, |C Extractor, Screwdriver, JNYEE i =GV Ao 1V D@ 254 € . on 12' Moy ~e0oin-lLab: W $

Phillips Screwdriver, Desoldering Pump, B MX-006 - 130-in-1 Lab. $29.95

and more! ! . EP-50 - 50-in-1 Lab $18.95

Guaranteed Lowest Prices LES, INC. 15 DAY MONEY BACK GUARANTEE

UPS SHIPPING: 48 STATES 5% (Minimum $5.00)
OTHERS CALL FOR DETAILS 150 W. CARPENTER AVENUE : 2YEAR FACTORY WARRANTY

WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710

TW Amplitier

IL Residents add B.25% Sales Tax
SEE US ON THE WEB http://www.cs-sales.com
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Events Calendar

The Events Calendar is a free
service for publicizing electronic
events such as amateur radio
hamfests, flea markets, etc. If
your organization is sponsoring
an event and would like a free
listing, contact us at least 60
days in advance. Include your
flyer, estimated attendance,
name of the person to contact,
and phone number.

While we strive for accuracy in
our calendar, we can not be
responsible for errors or can-
cellations. The information con-
tained in this column is for the
use of the readers of Nuts &
Volts and may not be repub-
lished in any form without the
written permission of T & L
Publications, Inc.

All listing information
should be sent to:

Nuts & Volts Magazine
Events Calendar

430 Princeland Court
Corona, CA 92879
Phone 909-371-8497
Fax 909-371-3052
E-mail
events@nutsvolts.com

ju

JUNE 2002

JUNE |

IL - SPRINGFIELD - Hamfest.
Sangamon Valley RC, 217-628-
3697. Email: egaffney@family-
net.net

GA - MARIETTA - Hamfest. Jim
Miller Park. Atlanta RC, 770-995-

6446, johnkadvgh@aol.com Web:

www.saf.com/arc/atlfest.htm

MI - GRAND RAPIDS - Hamfest.

Hudsonville Fairgrounds.

Independent Repeater Assn., Inc.,

616-698-6627 after 4pm EST.
Web: www.w8hvg.org

NJ - WASHINGTON TWP -
Hamfest. Westwood Regional
Jr/Sr High School, 701
Ridgewood Rd. BARA, 201-664-
6725. Email: K2ZO@arrl.net
Web: www.bara.org

COMPUTER SHOWS

AGI Shows, 317-299-8827
E-Mail: info@agishows.com
http://www.agishows.com

Blue Star Productions
612-788-1901
www.supercomputersale.com

Computers And You
734-283-1754
www.al-supercomputersales.com

Computer Central Shows
630-782-4625

Fax 630-834-2594

E-Mail: cc@gats.com
www.computercentralshows.com

Computer Country Expo
847-662-0811
Web: www.ccxpo.com

Five Star Productions
810-379-3333

E-Mail: jeff@fivestar
www.fivestarshows.com

Gibraltar Trade Center, Inc.
734-287-2000 Taylor, MI

E-Mail: taylor@gibraltartrade.com
www.gibraltartrade.com
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Gibraltar Trade Center, Inc.
810-465-6440 Mt. Clemens, MI.
E-Mail:
mtclemens@gibraltartrade.com
www.gibraltartrade.com

KGP Productions
1-800-631-0062, 732-297-2526
E-Mail: kgp@mail.com

MarketPro, Inc., 201-825-2229
www.marketpro.com

MarketPro, Inc., 301-984-0880
E-Mail: md@marketpro.com
http://marketpro.com

ComputerShow
770-663-0983

E-Mail: narisaam@aol.com
Web: www.shownsale.com

Northern Computer Shows
978-744-8440

E-Mail: inquiries@ncshows.com
Web: ncshows.com

Peter Trapp Computer Shows
603-272-5008
Web: www.petertrapp.com

JUNE 2

IL - PRINCETON - Hamfest.
Starved Rock RC, 815-433-2117.
Email: bk9vzh_gov@yahoo.com
PA - PITTSBURGH (BUTLER) -
Hamfest. Breezeshooters ARC,
412-221-3806. Email:
n3ue@arrl.net Web:
http://www.breezeshooters.net
VA - MANASSAS - Hamfest. Ole
Virginia Hams ARC, 703-335-
9139. Email: ndyic@arrl.net Web:
http://www.gsl.net/olevahams

JUNE 7-8

MS - PASCAGOULA - Hamfest.
Jackson County Fairgrounds
Civic Center. Jackson County
ARC, 228-826-5095. Email:
nnbaf@arr.net Web:
www.angelfire.com/ms3/jcarc

JUNE 8

MO - MACON - Hamfest. Macon
County, Nemo, Schuyler, & Tri-
County ARCs, 660-385-3629.
Email: nOpr@arrl.net Web:
www.gsl.net/nOpr/hamfest.html
PA - BLOOMSBURG -
Convention. Columbia Montour
ARC, 570-784-2299. Email:
n3kyz@jlink.net Web:
http://www.gsl.net/cm-arc

TN - KNOXVILLE - Hamfest.
Cokesbury Center, 9915
Kingston Pike. Knoxville RAC,
865-670-1503. Email:
d.bower@ieee.org Web:
www.w4bbb.org

JUNE 9

IL - EFFINGHAM - Hamfest.
National Trail ARC, 217-342-
3054 (M-F 9am-5pm).

IL - GRANITE - Hamfest.
Southwestern IL College
Campus, IL Rt. 203. The
Egyptian RC, 618-655-1232,
email: w9pat@arrl.net. 618-667-
4592, email: kb9ail@arrl.net. 618-
656-0905, email: k2kfw@arrl.net
Web: www.w9aiu.org

IL - WHEATON - Hamfest. Six
Meter Club of Chicago, 708-442-
4961. Email: wa9fih@arrl.net
http://cyberconnect.com/orion/h
amfest.htm

KY - INDEPENDENCE -

e=july

Hamfest. Northern Kentucky
ARC, 513-797-7252. Email:
n8jmv@arrl.net

JUNE 14-15

NE - SOUTH SIOUX CITY -
Convention. 3900 Club, 712-252-
4107 (10am-5:30pm). Email:
tands@pionet.net Web:
http://www.3900club.com

JUNE 15

NJ - DUNELLEN - Hamfest.
Columbia Park. Raritan Valley
RC, Inc., 732-469-9009, email:
wb2njh@aol.com, or 732-968-
7789

OH - MILFORD - Hamfest.
Milford ARC, 513-753-5066.
Email: kb8snh@cs.com

JUNE 16

IN - CROWN POINT - Hamfest.
Lake County Fairgrounds. Lake
County ARC, PO Box 90, Crown
Point, IN 46308

MA - CAMBRIDGE - Hamfest,
MIT Radio Society/Harvard
Wireless Club/MIT UHF Repeater
Assn., email: wlgsl@mit.edu
(617-253-3776 9am-5pm.) Web:
http://web.mit.edu/wlmx/www/s
wapfest.html

MI - MONROE - Hamfest.
County Fairgrounds. Monroe
County Radio Communications,
Assn., 734-242-9487 after 5pm.
Email: kaBebi@arrl.net Web:
mcrca.org/hamfest.htm

JUNE 28-29-30

CA - FERNDALE - Convention.
Humboldt ARC, Redwood ARC,
Farwest Repeater Assn., &
Southern Humboldt ARC, 707-
442-3866. Email: conven@hum-
boldt-arc.org Web: www.hum-
boldt-arc.org

JUNE 30

NY - QUEENS - Hamfest. NY
Hall of Science parking lot,
Flushing Meadow Corona Park,
47-01 111th St. The Hall of
Science Amateur Radio Club,
718-898-5599. Email:
WB2KDG@Bigfoot.com
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July 2002

JULY 4

PA - HARRISBURG
(BRESSLER) - Hamfest.
Harrisburg RAC, 717-938-8249.
Email: k3pd@arrl.net Web:
http://hrac.tripod.com/July4.htm

JULY 6

WI - OAK CREEK - Hamfest.
American Legion Post 434, 9327
S. Shepard Ave. South
Milwaukee ARC, Inc., 414-762-
3235, email: ryatex@aol.com

JULY 7

IL - PEOTONE - Hamfest.
Kankakee Area Radio Society,
815-933-1323. Email:
karsfest@yahoo.com Web:
www.w9az.com

PA - WILKES-BARRE - Hamfest,
Murgas ARC, 570-824-7579.
Email: n3wpg@juno.com Web:
http://www.gsl.net/k3ytl

JULY 12-13-14

dT - BRYCE - Convention. Utah
Hamfest Committee, 801-547-
9218. Email: jimkatpa@aol.com
Web: www.utahhamfest.org

JULY 13

GA - GAINESVILLE - Hamfest.
Lanierland ARC, 770-967-6364.
Email: wdtl@arrl.net Web: www,
lanierlandarc.org/hamfest.htm
TN - CLEVELAND - Hamfest.
Cleveland ARC, 423-472-1660.
Email: bgault@wingnet.net

JULY 14

PA - KIMBERTON - Hamfest.
Mid-Atlantic ARC, 610-667-1650.
Email: sflink@juno.com Web:
www.marc-
radio.org/hamfest.html

PA - PITTSBURGH (NORTH
HILLS) - Hamfest. Northland
Public Library. North Hills ARC,
412-486-1681. Email: aa3ta@be
llatlantic.net Web:
www.nharc.pgh.pa.us

JULY 19-20

OK - OKLAHOMA CITY -
Oklahoma State Fair Park,
Oklahoma Bldg., intersection 1-40
& 1-44. Central Oklahoma Radio
Amateurs, Inc.,
www.geocities.com/heart-

land/7332

JULY 20

NC - CARY - Hamfest. Cary
Community Center. Cary ARC,
email: ndnc@arrl.net

NY - ALEXANDER - Hamfest.
Genesee Radio Amateurs, 716-
343-2844. Email: wa2abq@local-
net.com

JULY 21

IL - SUGAR GROVE - Hamfest.
Fox River Radio League, 815-
786-2860. Email: w9ceo@arrl.net
Web: www.frrl.org/

MA - CAMBRIDGE - Hamfest.
MIT Radio Society/Harvard
Wireless Club/MIT UHF Repeater
Assn., email: wlgsl@mit.edu
(617-253-3776 9am-5pm.) Web:

ALL
€ELE

A T I O N

coné/e/"ﬁ

QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

http://web.mit.edu/w1mx/www/s
wapfest.html

MO - WASHINGTON - Hamfest.
Zero Beaters ARC, 636-629-7368
(days) Email: nOmfd@arrl.net

JULY 26-27

FL - MILTON - Hamfest. Santa
Rosa County Auditorium. Milton
ARC, 850-994-7335. Email:

or E'-MA]L For A
Free 96 pyg,

CATALOg.

Outside th
eu.s.a
Send $3.00 postagt.;.

X

3.6 Volt 1200 mA
Lithium-lon Cell

Sony # 18650. Rechargeable lithium-ion f&
cell with solder-tabs. Ideal for high

energy battery packs. =%
0.72" dia. x 2.56" long.
CAT # BTE-1200

I 50 for $3.00 each |

All-Weather Flexible
Thin Film 6 Voit Charger

Flexibie thin film solar module designed to
charge 6 Volt nickel cadmium, nickel metal
hydride or gel cell packs. Module encapsu-
lated in Tefzel®/EVA for weatherproofing.
Flat copper leads extend outside of encapsu-
lation to facilitate connection. Can be
mounted on curved surfaces. 7.2 Volts @

100 mA, 11.31" x 3.87". $29
each

CAT # SPL-675
| CCFT Lamp 3.2mm X 250mm|

3.2 mm diameter X 250 mm long. White.
JKL BFSESU 20B. CAT # BF-3250
$7 each [ 100 for $6.00 each |

| LED Tester 1

Pocket-size led tester.
Makes it easy to check
functionality, color, bright- ( u\\\
ness and uniformity. W ’
Plug anyleaded LED 5 =
into one of 12 positions on \“‘/ ~)
the socket strip to test at current ~
ratings from 2-50ma. The seven )

middle positions on the strip are set at 10
mA allowing comparison of LEDs in those
spaces. Requires 9 v battery (not |ncruded)

CAT# LT-100 $ 8
each

States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping =

| Lithium Battery CR123A |

Jumbo Pushbuttons

Tekcell CR123A. 3 Volt lithium
cell. Commonly used in
photographic equipment.

1.34" long x 0.65" diameter,
CAT# LBAT-123 10 for $2.60 each

$2 100 for $2.35 each
each

800 for $1.90 each
| Humidity Meter |
Duracraft. Relative humidity
scale calibrated from 20% to
100%, with 30% to 50%
being designated the
“Comfort Zone." 2" dia.
meter in a wall-mount or
table-top gray plastic case.
3.55" high x 2.66" wide x
1.18" deep.
CAT# HMFl-1

$2 each

Nickel-Metal Hydride
4.8V 850 mAH Battery Pack

A e

Philips # 25733.
New, recharge-
able pack
manufactured for
cell phones. Contains 2
four 1.2 Volt, 850 mAh cells. .
Each cell is 1.8" x 0.65" x 0.3".
With little effort you can remove the cells from the

cut-away
= view

enclosed battery pack and reconfigure them to
suit your needs. CAT# NMH-53

00

et 10 for $17.50
$ each I * |

Durabie plastic S.P.D.T. momentary
pushbutton switch frequently found
in arcade games. Useful in any
application requiring a large,
rugged pushbutton switch
Button operates a 10 Amp
snap-action switch. Plunger is
0.86" diameter. Bezel is

1.33" diameter. Threaded
bushing is 1.1" diameter and will
mount in panels up to 0.75" thick.
Includes large plastic mounting nut.
Available in two colors:

-

RED SWITCH

CAT# PB-211 $3 each
BLACK SWITCH 3
CAT# PB-216 $ each

Incredible Price!
Piercing Piezo Mini-Siren

This piezo siren emits
a piercing 100 db
warble tone that
is uncomfort-
able for anyone
nearby. Only
23" long x 1.7" x 1.5," it has an
adjustable metal mounting bracket and comes
with &' of wire, Operates on 9-12 Vdc.
Includes a clip for operation with a 9V battery.
Ideal tor auto or home alarms. Large quantity

available. CAT # ES-12
$ @ 10 for $2.50 each
each 100 for $1.50 each

| Inverter, 5 Vdc Input |

| 72 Volt 35 Watt Halogen Lamp|

General Electric Q35MR11/ NSP{FTE}
MR-11 quartz halogen lamp. y
12 Volt, 35 Watt. 1.38" diameter
Multi-Mirror™ lamp.

0.15" pin spacing. : an

CAT # HLP-350 i
50

S22, [ 10fors30.00 |

ORDER TOLL FREE T1-800-826-5432

Shop ON-LINE www.allelectronics.com

MAIL ORDERS TO:
ALL ELECTRONICS CORF.
P.O. BOX 567 « VAN NUYS, CA 91408-0567

NO MINIMUM ORDER = All Orders Can Be Charged to Visa, Mastercard, American Exprass or Discover »
Orders Delivered in the State of California must include California State Sales Tax » NO C.0.D = Shipping and Handling $6.00 for the 48 Continental United

Quantities Limited =

Checks and Money Orders Accepted by Mail »

Prices Subject to change without nofice.

TDK-2090. Inverter for small to
medium CCFT lamps. Operates
on 3-5 Vdc. No official specs -~
available at this time. Our *
tests indicate that it lights
lamps of 250mm length or less.

Module is 2.17" x 1.1" x 0.4" high. PC pins on
2" x 0.84" centers. Large guantity 00
available. CAT# INV-7 ‘each

m@w

.. ._.,‘<\

.ﬂ-‘-
"
‘ gﬂr‘..l'lta !

FAX (818) 781-2653 » INFO (818) 904-0524
E-MAIL allcorp@allcorp.com

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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wadtfr@worldnet.att.net Web:
http://home.att.net/~k4ozl/marc.
htm

JULY 26-27-28

AZ - FLAGSTAFF - Convention.
Amateur Radio Council of AZ,
602-881-2722. Web: www.arca-
az.org/arca

Fvents Calendar

JULY 27

NC - WAYNESVILLE - Hamfest.
Western Carolina ARS, 828-236-
0181. Email: wadola@arrl.net
http://wcars.org/hamfest/index.htm
NY - FRANKFORT - Hamfest.
Utica ARC, 315-797-6614. Email:
ktrnd@borg.com

OH - CINCINNATI - Hamfest.
Diamond Oaks Career

Development Campus, 6375
Harrison Ave. OH-KY-IN ARS,
859-657-6161. Email:
wd8jaw@arrl.net Web:
http://www.ohkyin.org

JULY 28

CA - SANTA ANA - ACP
Computer Show & Swapmeet.
Giant ACP Parking Lot. 714-558-

Tired of Expens}v; Inkjet C_z;rtridges?

|
Save 90% on Inkjet Inks ! |
|

[Refill kits Black (8 oz) Color (4 oz C, Y, M) # of Refills | Cost/Refill Kit Price
Printer (Call for Others Not Listed!) Black | Color | Black | Color Black | Color
HP500 Series, 400, Officejet 300, 350, Fax 7 14 4.71 2.85 | 3295 3995 |
HP600 Series, Officejet 500, 570, 600, 610 630, 700 7 14 4.71 3.21 | 3295 4495 f
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 | 3995 39.95
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 | 39.95 4495 |
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 | 3995 4495 ‘
HP2000C Pro Color Printer, 2200, 2500 6 12 6.67 3.75 | 3995 4495
Canon BJ-10, 200, 210, 240, 250 Apple StyleWriter 1200,1500 14 20 215 2.00 | 2995 3995
Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 60 60 0.50 0.67 | 2995 3995
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 14 8 2.85 1.67 | 3995 39.95
Epson Stylus Color 500, 200 20 17 1.50 2.35| 2995 39.95
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65 | 2995 4495
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 b 1.50 2.65 | 2995 4495
Epson Stylus Color 480, 580, 880 NEW 20 17 1.50 2.65 | 2995 4495
Lexmark 3200, 5700, Z11, Z12, 231, Z32, 15 17 2.67 2.35 | 3995 3995
Compaq 1J300, 1J600, 1J700, 1J750, [J900 Xerox XJ8C 15 17 2.67 2.65 | 3995 4495
Lexmark Z42, 251, 252, Z83, Compagq 1J1200, A1000 NEW 15 17 2.67 2.65 | 3995 44095
Lexmark Photo kit for 3200, 5700, 7000, 7200, Z42, Z51, Z52 9 3.1 27.95
Lexmark 2030, 2050, Execjet Il/lic, Medley 4C, Compaq 1J200 10 17 3.00 2.35 | 2995 3995
Xerox HC 450, XJ4C, XJ6C 22 12 1.36 3.33 | 2995 39.95
New Combination Kits Black dye 4 oz / Color 2 oz each 44.95
New Combination Kits Black pigmented 4 oz / Color 2 oz each 49.95

Save 30 - 60% on New Compatible Cartridges

Quantity Discounts for 3 or 6+ cartridges Mix and match

Printer

(Call for Others Not Listed!)

Epson Stylus Color, Color Pro, Pro XL
Epson Stylus Color Il, lls, 200

Epson Stylus Color 750, 900, 980, 1200

Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755
Canon BJC-70, 80, 85 (3 pack Black / 3 pack color)

Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo
Epson Stylus Color 440, 660, 670, 740, 760, 860

Epson Stylus Color 480, 580, 880 NEW
Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return !

BLACK Cartridge COLOR Cartridge
Qty 1/ 3 /| 6+ Qty 1/ 3 /| 6+
4.50 / 3.83 / 3.69 10.95/ 9.31 / 8.98
7.95 | 6.76 | 6.52 7.50/ 6.38 | 6.15
9.95 / 8.46 / 8.16 14.95/12.71112.26
9.95 / 8.46 |/ 8.16 13.95/11.86/11.44
9.95 / 8.46 |/ 8.16 13.95/11.86/ 11.44
9.95 / 8.46 |/ 8.16 13.95/11.86/ 11.44
9.95 / 8.46 |/ 8.16 13.95/11.86/11.44
10.95/ 9.31 / 8.98 15.95/13.51/13.08
10.95/ 9.31 / 8.98 14.95/12.71/12.26
11.95/11.95/11.95 | 15.95/15.95/15.95

Quality Inks and Toners for:

HP Epson Lexmark
Canon Apple Xerox

Inkjef
Southwm#

(480) 668-1069 Fax

VISA

A . 4

www.inkjetsw.com

New Combination Black / Color Kits

4 oz black dye / 2 oz C,M,Y color - $44.95
4 oz black pigmented / 2 oz C,M,Y - $49.95

Mon - Fri 8:30-5:30 PDT 11:30-8:30 EST
Call or see us online!

1-800-447-3469

(480) 668-0959
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8813. Email: jferguson@
acpsuperstore.com Web:
www.acpsuperstore.com

MD - TIMONIUM - Hamfest.
BRATS, 410-828-1605. Email:
bbennett@ketron.com Web:
www.bratsatv.org

August 2002

AUGUST 2-3-4

OR - PORTLAND - Convention.
Willamette Valley DX Club, 360-
256-7437. Email: k7ar@arrl.net
Web: www.wvdxc.org

AUGUST 3

NY - ITHACA - Hamfest,
Tompkins County ARC, 607-257-
6066. Email:
jdreid@lightlink.com Web:
www2.compcenter.com/~tcarc/
OH - COLUMBUS - Hamfest.
Voice of Aladdin ARC, 614-846-
7790. Email: kb8kpj@cs.com

AUGUST 3-4

KY - LEXINGTON - Convention.
National Guard Armory.
Bluegrass ARS, Inc., 859-253-
1178. Email: jrbarnes@iglou.com

AUGUST 4

NY - WILLIAMSVILLE -
Convention. Lancaster ARC, 716-
683-8880. Email: luke@town-
countryflorist.com Web:
http://hamgate |.sunyerie.edu/~larc

AUGUST 10

IL - QUINCY - Hamfest. Western
IL ARC, 217-222-4467. Email:
w9awe@arrl.net Web:
www.qgsl.net/w9awe

WI - BARABOO - Circus City
Swapfest. Sauk County
Fairgrounds, Hwy. 33. Yellow
Thunder ARC, Inc., 608-356-
2313, email nSudo@arrl.net or
608-643-6908 days, 608-643-
6453 eves. Web:
www.gsl.net/ytarc/hamfest.htm

AUGUST 11

IL - PEOTONE - Hamfest.
Hamfesters Radio Club, 708-756-
7984. Email: wb9wfr@arrl.net
Web: www.hamfesters.org

IN - GREENTOWN - Hamfest.
Kokomo & Grant County ARCs,
765-668-4814. Email: k9nqw@
arrl.net Web: www.grantarc.com/
greentown.html



Learning RV

K-Basic

Part 6

By Bob Vun Kannon

RVK-Basic is a free Basic compiler for the Atmel AVR line of microcontrollers.You can download a copy
of this compiler from the Nuts & Volts web site (www.nutsvolts.com). With this compiler, you can write
and compile very fast, efficient programs for most of the AVR microcontrollers.

In this article, we will continue the subject of
program structure and take a good look at loops.

The DO Loop

The DO loop is a simple method of repeating code forever, or until you
make it exit from the loop. A good example of this kind of usage can be
found in the Xylon program supplied with the compiler and reproduced
hereafter.

DEVICE 2313

MHZ 4
REVISION XYLON_010313.0-rvk

'.A DEMO PROGRAM TO PRODUCE MOVING LIGHTS..
'..ON AN STK200 BOARD.......cccccorurrurue.

DIRPORT B,0dT

EEDATA BEGIN:,6

EEDATA ,&B01111110
EEDATA ,&B10111101
EEDATA ,6B11011011
EEDATA ,&B11100111
EEDATA ,&B11011011
EEDATA ,&B10111101

READ max,BEGIN:,0 '...read number of data values
DO '...do forever...
FOR i =1 TO max ...pattern length is max...
READ temp,BEGIN:,i
OUTPORT B,temp
PAUSE 100
NEXT
LOOP

"...write value to the port
"...time kill 100 mseconds....

This program causes lights to move in and out in a manner reminiscent
of the moving light display on the fiendish robots of the old Battlestar
Galactica space opera. Note that the DO and LOOP statements cause the
program to repeat endlessly over and over.

The only way out of a DO/LOOP is to insert an EXIT DO statement
inside the loop. When encountered, such a statement will transfer program
flow to the statement after the next LOOP statement.

The FOR NEXT Loop

Just inside the DO/LOOP of the Xylon program, there is a FOR/NEXT
loop. This type of loop uses a variable as a counting number and counts (in
increments of 1) until the loop variable equals the value following the TO
keyword. In the case in point, the variable i will be 1 on the first time through
the loop and will increment by one each successive time through until it
reaches the NEXT statement with a value equal to the variable max. At that
point, the program will then reach the LOOP statement.

The variable used as the loop variable may be either an integer or a
byte. A byte, particularly a register byte, will execute more quickly and gen-
erate fewer words of code.

The reader should note well that the FOR/NEXT loop in RVK-Basic will
always execute the contents of its loop at least one time because the test
for exiting the loop is at the bottom of the loop in the NEXT statement. This
is different from other forms of Basic (like Quickbasic and Power Basic)
where the test is made at the top of the loop. Also take careful note of the
fact that the loop will exit only when there is an exact match between the
loop variable and the final value. (In other Basics, the loop will also termi-
nate when the loop variable exceeds the final value.)

It is also possible to exit the FOR/NEXT loop by executing an EXIT
FOR statement inside the loop. Whenever this happens, program flow will
resume at the statement following the next NEXT statement.

So in our example of code above, the FOR loop will execute max times,
beginning with i set to 1. Since max was set to 6 by the READ statement
just above the loops, this FOR loop will execute six times.

Because the value of i is known to increment from 1 to 6 in this loop,
the program can use the i variable as an index to point to successive bytes
in EEPROM. On the first pass through the loop, the READ statement inside
the loop will get the first value after the BEGIN: location. So the first time
through, the temp variable will become &B01111110, which means that the
B,0 and B,7 LEDs will be turned on. The next pass, when i = 2, will read
&B10111101 and turn on the B,1 and B,6 LEDs.

In general, the FOR/NEXT loop is very useful for counting repetitions.
You've also seen that a READ statement can be used to retrieve a byte from
EEPROM and that the EEDATA statement will place data in the EEPROM.
Look up the STORE statement in RB.TXT to learn how to write to the EEP-
ROM under program control. EEPROM is a great place to store tables and
constants and can be used to store data that changes very seldom.

. The WHILE WEND Loop

The WHILE/WEND loop is a loop with a built-in test at the top of the
loop. This loop will continue repeating itself until the test condition fails.

| There is also an EXIT WHILE statement that may be used inside the loop

to exit.
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Let's use a WHILE/WEND loop to cause a program to hold up until D,0
goes high. We could do this with the following code:

INBIT temp,D,0
WHILE temp = 0

INBIT temp,D,0
WEND

The first statement reads the LSB (Least Significant Bit) of D into the
variable temp. The While loop will then continue to loop until temp
becomes non-zero (D,0 goes high).

In all fairness to the ubiquitous DO loop, we could have accomplished
the same thing with the following code:

DO
INBIT temp,D,0
IF temp | 0 THEN
EXIT DO
END IF
LOOP

So now that we have two ways of doing the job, which is better? The
first version used four lines of RVK-Basic and the second took up six lines
of RVK-Basic. Does that mean the first is tighter than the second?

Looking at the Assembler

The good programmer will not be afraid to use all the tools available to
him. To answer the question posed by the two different approaches in the
example above, we will make use of a peculiarity of RVK-Basic.

This compiler does not generate object code (or machine code).

—AUTOTIME CORPORATION-—
§79.00  LCD Flat Screen Repairs

+ pal‘ts + LAPTOP DISPLAYS

+ MONITOR DISPLAYS
+ KIOSK DISPLAYS

For details: www.repairLCD.com

Autotime Corporation (803) 452-8577
6605 SW Macadam Ave., Portland, OR 97201

Custom mounting and video walls at www.slim-screen.com
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68HC11 & 68HC12

Microcontroller Modules!

Unique design-- just plug them right into your solderless breadboard!

AdspiX12™ Family

® based on 6BHC812A4
o from $79

AdsptY12"™ Family

e choice of B32, D60, DG128
® from $99

MicroBOMY12™

o lowest-cost BDM pod!

MicmSlamgl ™

® tiny 1-inch x 1.4-inch 6BHC11 module from $49

MicroGore-11"

e compact 2-inch x 2-inch 68HC11 module from $68

Adspi-11" Family

¢ 68HC11 modules with lots of I/0 lines from $63

e only $79!

® stepper motor driver

; Toll-free: 1-877-963-8996
® LCD/keypad/PC keyboard

* voice record/playback
e data acquisition ® DAC VisasMasterCard
& CAN  ethernet ® more! IQGh“O'Uglcal DiscoversAmex

Phone: (416) 963-8996 "~~~ =" Fay: (416) 963.9179
www.technologicalarts.com
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Instead, the RVK-Basic compiler generates assembler source code. This is
text code that you can actually look at with an editor (like EDIT or
Notepad). After the compiler has generated this assembler file, the assem-
bler will generate several files which may include object code for program
memory, object code for EEPROM, and a LIST file which will show you
where everything is located in memory.

Take the first example of the WHILE loop above, put a DEVICE 1200
statement on the front end and save it as TEST1.BAS. Now compile it by

RB testl

Then assemble that with

ASM testl

Now open up the TEST1.LST file with an editor and pull down into it until
you see the following (at the bottom of the file).

00000a 27ff RST_00: CLR 31 ;...main program begins here..

00000b bof8 OdT  ACSR,r31;..power up anlg comp...
00000c bbf7 ~ OUT DDRB,r31
00000d bbf1 OdT  DDRD,r31
00000e b3f0 IN r31,PIND INBIT temp,D,0
00000f 70f1 ANDI  r31,51
000010 2e0f MOV  TEMP_,31
- WHILE temp =0
DLOO1B:
000011 e0dO LDI r29,80
000012 120d CPSE TEMP_,r29
000013 <001 RJMP IFOO1E

Easy-to-Use Seetron Serial LCDs
Interface a sharp LCD display to your BASIC Stamp® or other micro-

* controller project with ease. No-solder wiring harnesses and easy
. mounting kits available too. See www.seetron.com today.

¢ 3.2 x 1.4 in. supertwist LCD

* 2400/9600 baud serial Eﬁggw
* Low (=2mA) current draw

1 * Popular for use with BASIC Stamps®™

¢ 3.2 x 2 in. backlit LCD $49
~ * 1200-9600 baud serial ILM-216L
* Advanced protocol, 4 switch inputs

;'| * EEPROM for configuration settings

* Favorite for OEM applications ¢

lll'

* 3.2 x 1.4 in. graphies LCD $99 S 1

~ = 2400/9600 baud serial SGX-120L f i d
& e Font and 15 sereens in EEPROM

¢ [lasily draw points, lines, screens {

' y

g 3l

i i I

l e3x 2 in. supertwist LCD SI 19_ :1

~ * 1200-9600 baud serial THAIL i

| ¢ ESD-protected, 4x4 keypad input 'J

* Store up to 95 screens in EEPROM w

4| !

J 4 i]

-r- Scott Edwards Electronics, Inc. More displays available,

1939 S. Frontage Rd. #F, Sierra Vista, AZ 85635
phone 520-459-4802 « fax 520-459-0623
www.seetron.com ¢ sales @ seetron.com

including bright VFDs.
See www.seetron.com
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000014 c001 RJMP IFO01X
000015 <004 IFOO1E: RJMP ENOO1
000016 b3f0 IFOO1X:IN r31,PIND INBIT temp,D,0
000017 70f1 ANDI 31,81
000018 2e0f MOV  TEMP_,r31
000019 cff7 DLOOIL:RJMP DLOO1B : WEND
00001a cfff ENOOl: RJMP ENOOI END
.eseg
.exit

This is where your code gets executed. The numbers on the left are the
addresses (in hex) of the program counter. We can see that our test code
begins with the first INBIT statement (isn't it nice to have your original Basic
code embedded as comments?) at address 0000e and continues through
the WEND statement at address 000019. That occupies 12 words of mem-
ory.

MNow compile and assemble the code, which uses the DO loop and look
at its LST file.

00000a 27ff RST_00: CLR  r31 ;...main program begins here..

00000b b9f8 OdT  ACSR,r31;..power up anlg comp...
00000c bbf7 OoUT DDRB,31
00000d bbf1 OUT DDRD,r31
DLOO1B: : DO
00000e b3f0 IN r31,PIND INBIT temp,D,0
00000f 70f1 ANDI 31,81
000010 2e0f MOV  TEMP_r31
000011 e0dO LDI r29,50 IF temp | 0 THEN
000012 160d cp TEMP_,r29
=3 | HB [psnavies
| MISER = wn'
¥ E = Save wear and tear on
. GE SILICON :Ioeuc;:ri:.'g:'l'li;o\;itf?%\;:plg;
;’Slg an.trIFuﬁiale. Meter gé%ggaﬁlg#(;sz“ Miser. This item automati-

cally shuts down the moni-
tor after a predetermined
amount of time. The user
can program the time to
shutdown from 10 to 42

resistance 1000 Ohms. Black
face with VU scale in white
and red, marked from -20 to
+3. »1.625" sq. x 1.125"

Silicone grease, water repel-
lant, and insulator for termi-
nals, connectors, high voltage
insulators, ignition, systems

deep. and gears. 8oz tube. minutes. Easy connection
95uU011 $2.00 each | 227002 $9.95 each | toPCwith dia;ram printed
+1.75" sq. x 1.25" deep. More on bottom of unit. No tools
95U012  $2.50 each ‘ja Steppers | needed - just plug-ins!
AMORPHOUS S on Web 98C027 $4.95 each
Solar Panels Vextra Stepping D"

These plates are produced Motor

g;igrd;?géo::";:ﬁ'p":gﬂs Bipolar (4-wire)5.6v.85A1.8°/ | 9 VDC 500 mA
silicon thin film device de- | SteP 200 step/revolution Size | WALLWART
posited on aglass substrate. | 175/8" square X 1-1/2" long. | Center negative coaxial
Encapsulated for weather | 3/16"x11/16"shaft(shafthas | connector.

2 horizontal 3/32" holes for | 96EQ08

r|:ircitectlct}:;r1, Aluminum oine) $4.95
rame, Qutput connector

with 6' cord with battery | 21M001 $7.95 each g.ﬁ;gll;ég MOTOR
clips. Dimension: 12" X 36" 1

X 3/4", Weight:4.55Ib, ! DRIVER IC

VERO VME BUS 12
BACKPLANE repetitive) per channel.

Ten positions: male one side, | 36V max. Enable facility.
female other side. Comes with | Temperature protection.
two VME bus compatible termi- | Logical "0" input voltage
nators. 5V power through four | up to 1.5V (high noise
immunity). Internal clamp

Rated Power: 7-15 Watts,
Voltage: 13 ~ 24VDC, Typi-
cal Current: 850 ~ 1090ma.
AC121 $79.00

More on website

600mA output current ca-
pability per channel. 1.2A
peak output current (non-

RHEOSTAT oy 8-32 studs or solder through

o T holes. diodes. With documenta-
25 OHM 150 WA Vero #425-55725, kion,
150R25 $16.00 each | 98C041 $14.95 each | L293D $3.00 each

alltronics.com B8 =

®) Mail Orders: PO BOX 730 - Morgan Hill, CA 95038-0730
Phone: (408) 847-0033 Fax: (408) 847-0133
® Download our Catalog: http://www.alltronics.com

Dealers welcome by appointment. Visa, M/C, AmEx Accepted. All Sales Final. California Residents Add Sales Tax. Shipping
Additional on All Orders. Prices Good 60 Days from Date of Publication and Subject to Change Without Notice.

000013 f409 BRNE [IF002
000014 c001 RJMP DLOO1L
000015 c001 IFO02: RJMP  DLOOIE EXIT DO
; END IF
000016 cff7 DLOO1L: RJMP DLOOIB LOOP
DLOOIE:
.eseg
.exit

Here we can see that the equivalent code stretches from the DO state-
ment to the LOOP statement, or from address 0000e to 000016. That's only
nine words of code, or three words of code less than doing the job with a
WHILE loop.

| can hope at this point the reader of all six of these articles on Learning
RVK-Basic has made great progress and is now capable of writing his own
code and getting it running. But no matter how much you think you know
about this language, make it a habit to look things up in the RB.TXT file as
you write your code. This will not only help you to always get your syntax
right the first time, but you will stumble across new statements and ideas
from time to time.

Remember that the secret to getting embedded code running success-
fully is to test and debug very, very small portions of the code first. Then
integrate the small portions together into bigger portions and debug again.
Continue in this manner, testing small portions until the whole program is
up and running.

Happy programming! NV

Theck out the newest “editions” to the
Nuts & Volts Pook Store.

See our ad on Fage 50.

BATTERIES FOR EVERY
ELECTRONIC APPLICATION

Authorized Sanyo Battery Distributor
See us at batterystore.com
21 years of Battery experience

TNR Technical, Inc.
Sanford, FL » 800-346-0601
Santa Ana, CA * 800-490-8418
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In this program, you'll learn how to:
- operate basic scope controls
- set the trigger level
- read the graticule
- take accurate measurements
- analyze waveforms
- select the correct probe
... and much more!
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Introductory Price: $24.95
+ $5.00 S/H (US)

To order your vhs tape and
training manual, send check
or money order to:
SYSPEC INC.

PO Box 2546
Syracuse, NY 13220-2546
1-877-SYSPECA
WWW.syspec.com

Learn the fundamentals of
oscilloscope operation expertly
presented by a college professor!

Our videotape and training manual
gets you on track to effectively using
a scope fast.

Includes certification exam!

J
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sifieds

SATELLITE TV. Complete selection of C
& Ku band equipment,
WWW.DAVESWEBSHOP.COM

2.4GHz ATV — 8 channel TRANS-
MITTERS AND RECEIVERS. 35mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
| /4 wave rubber duck antenna. Standard fre-
quencies are: 2398, 2405, 2412, 2416, 2420,
2428, 2435, 2442 MHz. Custom frequencies
are available. See ad in this section for power
amplifier. $79/each for transmitter.
$79/each for receiver. EzATV. Visit
our web-site for dealers or order on-line at
www.4atv.com

1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
|1/4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79/each for transmit-
ter. $79/each for receiver. EzATV.
Visit our web-site for dealers or order on-
line at www.4atv.com

2.4GHz POWER amplifier with power
supply. 10-40 mW input, | (one) wartt output
with in-line SMA connectors and built-in
heat sink. Approx. 2" x 2" x 5/8" size.
Frequency range 2.3GHz-2.5GHz.
$189/each. Compatible with all ATV prod-
uct lines. See our website for more info on
accessories and transmitter and receiver
modules. EzATV. Visit our web-site for deal-
ers or order on-line at www.4atv.com

SUPER HIGH GAIN |4 dbi flat antenna
with N or SMA connector tuned for 2.3-2.5
GHz. Use with 2.4GHz ATV 8 channel trans-
mitter or receiver. $179/ea. SPECIAL
PRICE. EzATV. Visit our web-site for dealers
or order on-line at www.4atv.com

|
¢

NEW ICOM IC-V8 VHF 5.5W handheld
with full keypad. CTCSS/DCS
encode/decode, tone scan, | |[00mAh battery
and charger + optional battery case $199.99.
Easy modification for full TX 136-174MHz.To
order call 1-800-977-0448 or visit
http://www.nsiradio.com/

ICOM F-11 16ch VHF 5W business
band handhelds with rapid desktop chargers,
2-tone decode, scan, PL/DPL only $269.99.
Call 1-800-977-0448 or order online
http://www.nsiradio.com/

BATTERIES/
CHARGERS

THE SMART BATTERY CHARGER
for lead acid or gel cell batteries. Can be left
connected to the battery INDEFINITE-
LY. will not overcharge! Standard kit is 12V
@ | amp.This kit is 100% complete. For the
kit order #150-KIT at $59.95. For an assem-
bled and tested unit, order #I|50-ASY at
$79.95. CA residents add 7.75% sales tax.
Add $6.50 per unit shipping. MC/VISA
accepred.A&A Engineering, 2521 W. La Palma
#K,Anaheim, CA 92801.714-952-21 14, FAX
714-952-3280. www.a-aengineering.com
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SCANNERS

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/ICW export/
domestic: RCl, TEKK, Motorela, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas, lin-
ears, meters, mod books, manuals, schemat-
ics, night scopes, and tons more stuff!
Catalog $3. MAXTECH, Box 8086, New
York, NY 10150. 718-547-8244. www.penny
circus.net

CB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, |10-meter conver-
sions. The best since [1976!
Catalog $3. CBCI, Box 30655NV,
Tucson, AZ 85751.
www.cbcintl.com

COMPUTER

HARDWARE

DATA ACQUISITION: This very com-
pact and low-cost kit will allow virtually any
PC to be used for quick and easy data acqui-
sition and control. It connects to any stan-
dard parallel printer port,and despite its tiny
size provides eight analog inputs, four digital
inputs, and four digital outputs.
www.electronickits.com

EVERYTHING NEW w/warranty! Best
prices. Motherboards with CPU 900MHz
$145, custom configured systems. Pentium
566MHz systems loaded $199. Pentium Il
systems $249. Modems, multimedia kits $29,
scanners, monitors, cases, $20. Hard drives
to 200 gigabytes. 540 megabyte $15. Call
714-778-0450. Email: cci@sur
fside.net

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. We buy, sell,and trade. KEY=
WAYS, INC. 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

VGA TO COMPOSITE (NTSC) VIDEO
CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:| zoom control with
many extras. $99/ea. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
WWW.Matco.com

UsedComputer.com IS your online
used computer equipment marketplace.
Notebooks, desktops, printers, parts, free
classifieds, 100's of dealers, quantity deals,
information. Visit UsedComputer.com today.

MicroPricer.com® SHOWS price
comparisens on new equipment, and
appraisals on wused equipment. Visit
MicroPricer.com today.

COMPUTER

SOFTWARE

KEYSTROKE LOGGER: This new soft-
ware hides in the background on your com-
puter allowing you to view what other peo-
ple have been doing on the installed com-
puter. Great for monitoring the children or
the wife. www.spousewatcher.com

LIQUIDATION WINDOWS
95/98/2000, Office suites $10-69. Office Xp
$149. Windows companion $5, Windows
tutorials $5, Norton bonus pack $15. 714-
778-0450.

FREE!!! CD-ROM and software disk cat-
alog. MOM ‘N’ POP’S SOFTWARE. PO
Box 15003-N, Springhill, FL 34609-0111.
352-688-9108. momnpop@gate.net

WANTED: ROCKWELL-Collins HF-80
equipment, 8515-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger 661-259-
2011, 661-259-3830 (fax), jstitz@pacbell.net

LOW PRICES in CB/amateur/
scanners/marine/radar  detectors. B.).
Electronics, PO Box 518, Fleetwood, NJ
10552. 914-665-3241. www.bjelectronic.com

WANTED MICROSOFT: Windows,
Office, Server software. Complete sealed
packages, or manuals, or CDs only. 914-738-
6830.

WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware. Active and
passive filter design, 555 designer, linear sim-
ulators.

COMPUTER

EQUIPMENT
WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-745-2322).

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Darability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list.VWe buy, sell, and trade. KEY =
WAYS, INC. 937-847-2300 or fax 937-
B47-2350 or email buyer@keyways.com

TEST

EQUIPMENT

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. Ve buy, sell, and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

A-COMM ELECTRONICS: we buy and
sell test equipment. htep://www.a-comm.com
11891 E. 33rd Avenue, Aurora, CO 80010.
Tel: 303-341-2283, fax 303-341-2293.

- A -
POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with oscilloscope,
logic analyzer, counter, and generator modes.
New WST-100. www.oricomtech.com

CHECK OUR growing line of audio test
instruments: data sheets, user guides, soft-
ware. TDL Technology, Inc.,
www.zianet.com/tdl.

GIANT DIRECTORY ONLINE: Over
500 dealers in used test equipment, used
semiconductor production equipment, sur-
plus lasers, optics, vacuum equipment, etc.
Test equipment auction and rental sites, US
and foreign dealers, manual dealers, too!
No registration or cookies.
www.big-list.com

MODEL 321 quickly and accurately mea-
sures virtually any type of cable, pinpoints
breaks. No need to know manufacturer’s
specifications, or NVP. For further informa-
tion write or fax: CABLE DYNAMICS,
PO BOX 34594, Phoenix, AZ 85067, tel/fax
623-931-6262.
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USED TEST equipment sale specials.
Equipment on sale. Check our web page to
see what equipment we are offering at our
lowest prices! www.calibration.com
Instrument Repair & Rental Labs, Inc., |-888-
573-5468. Colorado 303-469-5335. Mail to

sales@testequip.com

RECEIVER - METER 1 Handheid Counter-Surveilance Meter
So Sensitive It's Like a Wideband Recelver!

-

BROADBAND : 10 Wiz fo 45 Gz usable range
MIGHLY SENSITIVE : Detects - CovertVideo and Audio Bugs
dlft - L4CH Sedbd" mivowseoens Al R |
ForCompute Wi e, AP S, RF Lie Lok
DUAL MODE  : LINEAR- For measuring weakestsignels
DETECTION: LOGARITHMC- 100 dyeanic s e
SENSITIVITY CONTROL > 20 of manuall aqusted gain
) . OPERATION Ao e A e et
ANALOG METER aad LED DISPLAYS : The LED display for istance and nihtties
SILENT VIBRATE MODE Sictab ivstrbr st wot et vy

;C&. msin‘e:u.s aldd ;;:S;Jns ‘I(a:} :“3 9
Alan Broadband Company  phone : (368) 3699627

93 Arch Street
Redwood Ciy, Ca. 94062 Fax/Phone: (50) 369-9621

|

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. Ve buy, sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven-
tory and specials at WWW.FEITEK.COM
2752 Walton Road, St. Louis, MO 631 14,3 14-
423-1770.

SECURITY

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

KEYSTROKE LOGGER: This tiny piece
of hardware installs between your keyboard
wire and computer in seconds. Then it logs
all keystrokes, which you can view at your
convenience. www.spousewatcher.com

‘\-‘\__— —

9 VOLT IR sensitive B/W high res
430 TVL camera with optional black
low-profile swivel adjustable enclosure. Pin
hole or Std. lens type. 6, 8, and |2mm lens
are available. 1/3" CCD, 3.6mm/F2.0 lens
included; works from 7.5=13 VDC, highest
voltage range in market. 0.08 lux, 1.27" x
1.27" x 0.5"D pinhole or |" deep standard.
$49 each. Enclosure: $8; optional lens:
$18. Dealers welcome. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
www.matco.com
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AS-1004 WIRELESS 2.4GHz FCC
approved. 2.4GHz transmitter & receiver
with audio! Capable handling total of 4 wire-
less cameras, range: >300'. Built-in camera,
400 TV line. Reduced price!
$179/system. Additional cameras,
$110/ea. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visitorder on-line at www.matco.com

SURVEILLANCE EQUIPMENT:
Pinhole camera $48, 9 hour tele-recorder
$107, bug detector $105, video transmitter
$89, low prices. www.mjelectronics.com
214-699-2294 New York.

o

2.4GHz WIRELESS transmitter
Jreceiver kit. ASK-2008-TR, 8 fre-
quencies uP controlled 2.300 to 2.481 MHz,
video NTSC/PAL with 2 channels of audio
for development testing. |12VDC/100 mA for
both transmitter and receiver. Includes 2
rubber duck antennas. $125. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitlorder on-line at
Www.matco.com
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40 DAYS and 40 NIGHTS

RECORDER.Time lapse, with remote, can
be activated by either contact closure or
continuous duty operation with standard T-
120 tape. Models from $349-5529.
Matco, Inc., Schaumburg, IL, [-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

WEATHER RESISTANT OUTDOOR
CAMERAS. WR-700 type, high impact
tempered glass with stand. Black & white
(430 lines), or color (420+ lines) available.
Standard 3.6mm lenses with optional lenses
of 6, 8 and 12 mm at $20 extra. B/W
$119/each. Color $179/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

5 AND 5.5” LCD high definition
color monitors w/stereo. 960 x 240
pixels w/brightness and tint controls.
Attractive enclosure with built-in speaker.
Great for security or general purpose use.
Both models have a small compact foot-
print, with an ultra-bright display, RCA inputs
NTSC or PAL. Special price with regulated
power $249/each. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitlorder on-line at
www.matco.com

INFRARED CAMERA for under-
water or all-weather use, AX-808
(B/W) or AX-808-C (color). Designed for
lake water to depths of 85 feet. Enclosed
LEDs illuminates up to a distance of 20 feet.
12 volt operation. Color $149, B/W
$99. Matco, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visitforder on-
line at www.matco.com
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QUAD PROCESSOR works with
VGA monitor, QVS-104-CV. NTSC
inputs, composite outputs as well as output
for direct connection to VGA monitor. Saves
cost of expensive high-grade security moni-
tor, $269. Matco, Inc., Schaumburg, IL, |-
800-719-9605,  sales@matco.com  or
visitforder on-line at www.matco.com

WIRELESS COLOR rechargeable
2.4GHz system ASK-7003-TR. |50 foot
range. Includes camera/transmitter, receiver
and built-in battery pack with charging sys-
tems. Range 150 feet. High volume sell-
er! $159. Matco, Inc., Schaumburg, IL, |-
800-719-9605,  sales@matco.com  or

visit/order on-line at www.matco.com

SECURITY DISTRIBUTORS needed
for our complete line of products. See our
product features in the center color spread
on page 43. www.matco.com and
call 1-800-719-9605.

16 CHANNEL MULTIPLEXER
MUX-1600. Display 4, 8, and |6 video
outputs directly on a TV or security monitor.
This is the only device which allows full
screen display of video onVCR playback (see
40 days and 40 nights recorder). Plenty of
options including tilting, zoom, individual gain
adjustments, etc. Reduced price! $799/
each. Special 4 channel version,
MUX-400, $429/each. Martco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
WWW.matco.com

COLOR & B/W board cameras
wicases, BX-120-LC (350 lines color) $89;
BX-125-LC (380 lines color) $99, sub-minia-
ture BX-123-AU (420 lines B/W with audio)
$69. Matco, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visitorder on-
line at www,matco.com

HI-TECH SECURITY: Electronics, com-
puters, internet, financial, energy, phone,
communications, surveillance, privacy, poly-
graphs, physical survival, electronic harass-
ment, stealth technology, vehicles, occupa-
tion, many more! CONSUMERTRON-
ICS. www.tsc-global.com Caralog $3:
PO 23097, Albuquerque, NM 87192,

HI-TECH SPECIAL PROJECTS
SECURITY HARDWARE. CON-
SULTING: Numerous building, vehicle, per-
sonal, communications security devices, sys-

tems, technologies, countermeasures.
LONE STAR CONSULTING,
INC. Catalog online:

www.lonestartek.net, 915-474-0334.

SEE THE NEW MATCO PRODUCT
FEATURES AND PRICES in the color
center spread on page 43.

14” B/W high resolution SECURI-
TY MONITOR. A standard 12" monitor
is just too small for most applications.
Attractive dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of CCD
board cameras and other video inputs.
$139/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or

visit/order on-line at www.matco.com

14’ COLOR — high resolution
SECURITY MONITOR w/4 channel
switcher. High impact enclosure with
modern front panel 4 channel video and
audio switcher. High quality speaker built-in.
Components purchased separately would
exceed $500. Price slashed to $249/each.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

HI-TECH SPECIAL PROJECTS
SECURITY HARDWARE, CON-
SULTING: Numerous building, vehicle, per-

sonal, communications security devices, sys-

tems, technologies, countermeasures.
LONE STAR CONSULTING,
INC. Catalo, online:

www.lonestartek.net, 915-474-0334.

CAMERA DISTRIBUTION Box,
XF-250-DC/XF-250-AC. Connect
your cameras directly to power source with
screw terminals or plug in using a 2.1 mm
connector. Special price: $59 (DC
version) and $49 (AC version).Can
use pre-molded 50 foot video/power
cable A-402-CA $15. Matco, Inc,
Schaumburg, IL 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW. matco.com

KX-880 AND KX-880-C. WITH
SPECIAL sun shield and
weatherproof/waterproof design with swivel
bracket. Standard 3.6 mm lens. Will work
with Matco Scanning Motor. 420 TVL BIW,
$89/each. Color 350 TVL, $129/each.
Matco, Inc,, Schaumburg, IL P:1-800-719-
9605, sales@matco.com or visit/order on-
line at www.matco.com

LOW-COST video cameras for home,
hobby, robotics, nanny monitoring.
www.helltek.com

COUNTER-SURVEILLANCE=5250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.
HTTP//WWW.SPY-CITY.COM
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SATELLITE

EQUIPMENT

SATELLITE REPORT: Find all the latest
in satellite descrambling in this 54-page
report. Lists all the cheapest and reliable
sources for hacked cards and equipment.
www.electronickits.com

SATELLITE TV. Complete selection of C
& Ku band equipment,
WWW.DAVESWEBSHOP.COM

WHOLESALE PRICING. Call, fax, or
email for free catalog of over 1,600 items
from satellites, cable, security, telephone wire
and connectors. Quality pricing, fast shipping
& great discount pricing.Your accessory con-
nection. Call SkyMarketing @ |-866-637-
4965 or 219-489-7525. Fax: 219-489-2285.
Email: skymark@fwi.com or visit us on the
website at www.skymarktech.com
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FREE SATELLITE TV Buyer’s Guide. Low
prices on big dish systems, upgrades and
parts. Upgrade to digital with new 4DTV
receiver or sidecar. Best prices on little dish
systems, too. Backed by Skyvision's technical
expertise, YOU CAN do it yourself!
www.skyvision.com Call |-800-334-
6455,

LEARN HOW TO PROGRAM
SATELLITE TV ACCESS CARDS.
Send $24.95 for information packet to: KDV,
PO Box 253, Buffalo, MN 55313.

MILITARY
SURPLUS
ELECTRONICS

AUDIO — VIDEO
— LASERS

PRO AUDIO & video gear, all types of
tubes, components, and unusual collectibles
at WWWobibbtek.com Call Tom @ 856-222-
0636, fax to 856-222-0638 for printed list.
Credit cards welcome.

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: rlc@sstelco.com Synec-A-Link, PO
Box 4, Locust Grove, OK 74352,

STEREOSCOPER VR 3D generator.
918-479-6451, email: rle@sstelco.com.
Sync-A-Link, PO Box 4, Locust Grove,
OK 74352 USA.

CABLE TV

CABLE REPORT: This 50 page report
contains all the latest in how cable systems
have been compromised. Including cheap and
reliable sources for test chips and equip-
ment. www.electronickits.com

CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP.//IWWW.CB-Electronics.com or call
1-800-436-8630.

POSITIVE AND negative cable TV filters.
www.gofilters.com |-800-235-8080. Mike is
back, give us a call. We can help in all situa-
tions.

CABLE CONVERTS
FOSS WAREHOUSE DIS.

289 SCHENCK ST., N. TONAWANDA, NY 14120
800-473-0506 « 800-488-0525 FAX
E/M FOSS@BUFFNET.NET
WEB PAGE: WWW.FOSSW.COM
NO DESCRAMBLERS

1-800-380-9530. SUPPLYING all
your cable needs. Specializing in wholesale
pricing on raw unmodified converters. Large
quantities in stock ready to ship. Call for
quantity pricing. Specials this month SA,
Jerrold and Pioneer 1040C. Best customer
service in the business.

1-800-322-5286. SPECIALIZING
in raw unmodified converters. We carry all
manufacturers. Call for wholesale pricing.

CABLE TV CONVERTERS. Wholesale
pricing, full warranties. Scientific
Atlanta 8580 320, SA 8590 $23, 5A
8600 $25. Jerrold DPV7 $20, BB/CFT
$30, CFT 2254 $40. Motorola DCT
1234 and DCT 1134 digital units avail-
able at wholesale. Nationwide shipping, 10
lot minimum orders please. 125 channel
MASTERPIECE converters $45 deliv-
ered case lots only. CODs welcome.
Converters, parts, and accessories. Covers,
lenses, remotes, cords, and data crystals for
98.5, 106.5,and 108.5. Call toll free 877-915-
3727.

CABLE TV converters. New 125 channel
converters $49, SA 8600, SA 8580,
DPV7212V5 $29, CFT 2014, Pioneer. All
other units call for best price & service.
Dealers only. 1-888-959-5589.

ABC WHOLESALERS, Inc. Importer &
distributors of the Multitech 4500 & 5000
series |25 channel new basic converter. Qur
monthly unmodified specials in lots of |0
with new remote are Scientific Atlanta 8600
$25 ea., SA 8580 $19.95 ea., Jerrold BB 7312
$25 ea.,Jerrold DPV 7212 $19.95 ea., Jerrold
CFT 2014 & 2254, Pioneer 6310 $25 ea.
Large quantities please call for wholesale
dealers price. We have all models replace-
ment remotes. Se habla espanol. |-800-510-
1924.

UNIVERSAL CONVERTERS.
Thousands in stock. No order too big. V2-
masterpiece and other brands to choose
from as low as 37 dollars. Call 866-867-
8394 |0am till 5 pm pacific time.

TELEPHONE/FAX

PHONE MANAGER: This unit looks
exactly like a Caller ID, except it records
time, date, and length of all outgoing calls.
www.spousewatcher.com

HI-TECH SECURITY, TECHNOLO-
GY BOOKS: Phones, cellphones, faxes,
pagers, voice mail, answering machines, PBX,
internet, communications, energy meters,
many more! CONSUMERTRONICS.
www.tsc-global.com Catalog $3: PO
23097, Albuquerque, NM 87192.

HI-TECH SPECIAL PROJECTS
TELEPHONE HARDWARE, CON-
SULTING: Phones, internet, communica-
tions, surveillance, security, remote inter-
faces, energy meter, much more! LONE
STAR CONSULTING, INC. Catalog
online: www.lonestartek.net, 9|5-
474-0334.

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, connectors, tanta-
lum capacitors, electronic test equipment &
most components. Hoffy Electronic Ent., E-
Mail: Hoffiel 165@aol.com 818-718-1165,
FAX 818-341-5506.

PELTIER INFORMATION DIREC-
TORY ONLINE: Information site on
Peltier devices (thermoelectric
cooler/heater/generator modules). Tips,
manufacturer directory, surplus sources, etc.
Free. No registration. www.peltier-
info.com

ELECTRONIC COMPONENTS, kits,
test equipment, books, tools, and
supplies for hams, hobbyists, and busi-
nesses. Many hard-to-find items like variable
capacitors, vernier dials and drives, coil
forms, magnet wire, toroids, more,
www.oselectronics.com

SWITCH SUPERMARKET large vari-
ety toggle, rotary, LEDs bipolar 2 & 3 leads,
grain of wheat, free list. Fertik’s, 5249 "D" St.,
Philadelphia, PA 19120. Ph/fax 215-455-2121.

MATCO WILL design, engineer, and
develop a 2.4GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@matco.com Web
site www.matco.com

MICROCON-
TROLLERS

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics|23.com for complete details. Amazon
Electronics, Inc. Toll free 1-888-549-3749.

PIC PROGRAMMERS: Several different
programmer kits that you can build yourself
all the most popular PIC and Atmel chips.
www.electronickits.com

NEW 68HCII DEVELOPMENT
BOARD & TRAINER only $99. See
more at www.EVBplus.com

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. We buy, sell,and trade. KEY =~
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

AVIATION

ELECTRONICS

PUBLICATIONS

BASIC STAMP 2 users:"Inside the BASIC
Stamp II" tells how the PBASIC interpreter
works, how code is stored in EEPROM, how
to optimize code for space and speed. 160
pages, 50 illustrations, many examples. See
http://members.aol.com/stamp2book Send
$29.95 check or money order (US funds) to
Brian Forbes, 147 Flying Cloud, Foster City,
CA 94404-1301,

WWW.COVERTBUG.COM SUR-
VEILLANCE DESIGN BOOK. 117
production schematics, all types of transmit-
ters. Room, telephone, battery, and mains
powered. Countersurveillance chapter with
equipment. Visit website for derails.
Brochure. $40 + $6 S&H. Sheffield
Electronics, PO  Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

SAM’S PHOTOFACTS. Volumes 10, I3,
14, 18, 24, and 25. $29 ea. Add UPS shipping
and COD charges. Peter 248-669-3604.
Fax: 248-669-3411. stratigiccontrol@hot
mail.com

ROBOTICS

ARobot KIT from Arrick Robotics uses
the BASIC Stamp Il. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. heep://www.robotics.com/arobot

ROBOT KITS: Over 30 complete robot
kits from beginner to advanced at
www.electronickits.com

MOTOR CONTROLLERS: PWM 20A
to S0A, 12 to 36 volt models, from $40.
Easy RC: Control board accepts standard
RC pulses to control speed and direction of
motor controllers. RC weapons control
boards: | to 3 devices. Joystick inter-
face controllers. Soneil chargers: best
pricing available. Mention this ad for free
ground  shipping. Info 570-735-5053,
www.DiverseElectronicServices.com email
carl@DiverseElectronicServices.com

ATOM MODULES/Starter Pack-
ages. Lowest starter package prices.
Program in Basic. In-Circuit Debugger.
Modules starting at $59.95. Starter packages
at $139.95. www.elproducts.com —
Online ordering or call 248-515-4264.

ANTIOQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-034| (540-763-
3311/540-745-2322).

RADIO TUBES and phono. needles. 870-
347-2281.

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

MOBILE ROBOT PLATFORM. Been
wanting to build a powerful robor, but don't
know where to start? This 15" x 19" x 10"
robot platform includes chassis body with
four compartments, two-speed high-torque
motors, large 8" drive wheels, and 6" rear
swivel wheels. Plenty of surface area for

adding sensors, cameras, etc. Previously
$229; sale price $149 Ph 32]-757-

9280 or online:
<http://www.kadtronix.com/>.
PIC-BASED bot controller boards,

OOPic-compatible and 28-pin versions, new
multi-servo controllers,
www.oricomtech.com
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ROBOT DRIVE SYSTEM. Use this
drive system to power your next big 'bort,
cart, or mini-scooter to speeds up to 15
mph. Includes high-torque motor (12VDC,
3.6A @ 2500 rpm), 10" pneumatic wheel
with puncture-proof tire, and pulleys,
Includes motor mount with fasteners.
Drive belt also included. $119 plus S&H.
Ph: 321-757-9280 ar online:
<http://www.kadtronix.com=

AFFORDAEBLE
CNC MACHINES

Simple to Use

Run From
Any Version
of Windows®

www.flashcutenc.com

Automated Machine Tools to Produce
+ Panels + Chassis/Housings
+ PCB Prototypes  « Any 3D Part

FLASHCUT CNC &

1263 El Camino Real, Menlo Park, CA 94025
4949 St. Elmo Avenue, Bethesda, MD 20814
Tel 888-883-5274 Fax 650-853-1405

e

-

’\% i
«

STEPPER MOTOR drivers, interfaces,
breakout boards, and accessories for CNC
projects. Use with DanCAM, CNC-Pro,
TurboCNC, Master5, EMC, and others. Visit
us at www.pmdx.com

PLANS — KITS —

SCHEMATICS

ELECTRONIC KITS: Hundreds of elec-
tronic kits and projects. Where else except
www.electronickits.com

AMAZING KITS. remote control, motor
controllers, PIC experimenter boards. Fun
and educational. Quality guaranteed.
www.dlrkits.com

HI-TECH SURVIVAL: Electronics, com-
puters, internet, energy, phones, medical,
financial, security, physical survival, electronic

harassment,  many more! CON-
SUMERTRONICS. www.tsc-glo
bal.com Catalog 3$3: PO 23097,

Albuquerque, NM 87192,

BUILD A SOLAR PANEL — generate
electricity cheaper and better than commer-
cial panels! Complete illustrated instruc-
tions. E-book available for immediate down-
load. www.buildasolarpanel.com

MISCELLANEOUS
ELECTRONICS FOR

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. ltems available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: htep://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

SOLAR-POWERED FAN HAT.
Baseball type hat with solar powered fan.
Great for sports fans, golfers, etc. Available in
red or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, |-800-
377-2023, FAX 714-993-6216.

Electronics Manufacturing
Technology a div. of Ledvision

1SO-9001
Compliant

g Toch

CAPACITORS. POWER factor correc-
tion. 480V/3Ph. 5 and 10 KVAR. In sealed,
steel enclosures: 5" x 8" x |1". 16 pieces
available. $39 ea.Add UPS shipping and COD
charges. Peter 248-669-3604.
Fax: 248-669-341|. stratigiccontrol@hot
mail.com
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ANTLOMEUTERINTERFALER

THE SMALLEST R/C TRACKED VEHI-
CLE! At 4 inches in length. It can go wherev-
er you go! Plenty of torque and traction! The
miniature R/C tracked vehicle fits in the palm
of your hand. Excellent maneuverability.
Climbs on your desk! The BUILT-IN
INFRARED LASER TAG system allows you
to stage "laser” battles with your friends —
complete with sound effects and flashing
lights to keep score! West Coast Blimps, 713
Cottonwood Dr., Ridgecrest, CA 93555.
www.indoorblimps.com
WCBIlimps@mchsi.com, 760-375-2108

RS485/422/232/TTL

45 = Converters

* Repeaters

* Fiber Optics

* Digital /0O

* Multidrop R5232
* Custom Units

* Auto TX Enable

RS232 “Extension Cords™
Up to 115.2 Kbps, 4000 f. ++
Large Multidrop Networks.
Isolated Units. Smart Units '
Remote Relay “Extension Cords™ ‘

Call the RS485 Wizards at
(513) 874-4796

RES = R.E.Smith

www.rs485.com

= W R e e
I T YT T T TELE E LR Y

ZENITH KEYBOARD rterminal. 63
keys, DECVT-52 compatible, TTL /O, RS-232
serial and Centronics parallel ports, compos-
ite video output, built-in modem, unused in
original box with manual and schematics.
$35. 619-449-9040, or order online at
www.CBMart.com.

www.pcboardsinc.com

Bare Printed Circuit Boards

* Design & Layout

* Single, Double & Multi-Layer
Automated Assembly

* SMT & Thru-Hole

* Prototypes Thru Production

| * Product Engineering

| = Final Assembly & Test

303 Sherman Ave., Ackley, lowa 50601
641) 847-3902 Fax: (641) 847-3889
sales@pchboardsinc.com

HARD-TO-find parts: PTV screens, mod-
ules, chassis, flybacks, tuners, tubes, for all
brands. Manuals. 478-272-6561. Scarborough
TV, 1422 Old River Road, East Dublin, GA
31027. scarboroughstv(@pcnow.net

RHEOSTATS. TYPE RVL3. Made by
Technology Instrument Corp. 12 watts, vari-
ous values, totally enclosed in 3" phenolic
can, with large knob, 3 thumbscrew/banana
posts, and 0-10 scale. Presently 18 pieces
available. $99 for all, or $8 ea. Biddle
Calibrator. Versa-Cal 720360-2. Dual
channel C, R, §, T, K, and | thermocouples,
plus DC volt and mA loop read and source.
Rechargeable batteries need to be replaced.
$425. Teledyne Analyzer. Model 380,
% oxygen and % combustibles. Dual analog
meters, rechargeable, in metal case. Includes
shipping case. $325. Add UPS shipping and
COD charges. Peter 248-669-3604.
Fax: 248-669-3411. stratigiccontrol@hot
mail.com

VOLTAGE RECORDERS. Flat bed, dual
channel, gain and span pots, 10" chart. 2
units. #1: Linear 585 has 10 input scales from
ImV to 5VDC and 10 chart speeds, | cm/min
to 30cm/hr. 115/230V operation. $95, Unit
#2: made by Linear for Chrono-Log, 2 input
scales, |0mV and 100mV, fixed chart speed of
1"/min, | 5V operation, $50. Add UPS ship-
ping and COD charges. Peter 248-669-3604.
Fax: 248-669-3411. stratigiccontrol@hot

mail.com

S

PORTABLE CARD SWIPER. Swipe
any card with this incredible tiny device and
the complete data on the magnetic stripe is
stored instantly in its memory. Stores over
100 swipes at one time. Powered by a small
camera battery. It can be use remotely on
any type of card with a magnetic stripe.
After the magnetic stripe information is
saved, you may download the information to
any computer or laptop. Applications: data
collection, trade shows attendance, confer-
ence attendance, classroom attendance and
many others.We have many different models
and magnetic stripe reader/writers. See our
web site: www.mobilecardread
ers.com Or write for free catalog. The
Information Center, PO Box 876, Hurst, TX
76053.817-589-7891.

MISCELLANEOUS

ELECTRONICS
WANTED

WANTED: BALANCING machines &
vibration analyzing equipment manufactured
by the following: Spectral Dynamics,
Hofmann, Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park at
E.T. Balancing, 12823 Athens Way, Los
Angeles, CA 90061.310-538-9738, FAX:310-
538-8273.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 709B
Delair Road, Monroe Twp., N| 0883 1. Phone:
609-395-1116, FAX 609-395-1117.

UNITEK MODEL DP-125 or DP-
250 welder power supplies WANTED.
608-831-3443, fax 608-831-1082, ask for

Everett.

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. VWe buy, sell, and trade. KEY-
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

LedVision Holdings, Inc.

Scrolling L.E.D. Signs
* Wireless Keyboard
* Includes Windows Software
* Text & Graphics
* Super Bright Multi-Color
* Clock Functions & Scheduler
* Real Time (ASCII) Mode
» 16K Flash Memory
» RS-232 & RS-485 Serial Ports

303 Sherman Ave., Acklev, lowa 50601
(641) 847-3902 Fax: (641) 847-3889
sales@ledvision.com
www.ledvision.com

FOR SALE as a lot 236 audio video tubes
from pre-1976. New, mostly different. Send
SASE for inventory list. Ted's TV, PO Box
5035, Gainesville, FL 32627. 352-692-5691.

WANTED: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.

WANTED: OBSOLETE computers &
electronics for ACP PC Museum. Contact
Dave at 714-558-8813. dcfree@aol.com

EDUCATION

FREE CONTROL and embedded
systems tutorial, www.learn-c.com
Optional interface board for hands-on learn-
ing. Eight 8-bit AD, two 8-bit DA, 27 digital
lines and more. Bare board only $20. Kits
and assembled available.
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MAGICIAN IS available to solve your RF
problem. | will teach you in my laboratory
how to do it. Young engineers and techni-
cians are welcome. SMT prototyping up to
3GHz for customers. Minaret Radio, John
Horvath ph: 909-943-3676. Ask for my

resume.

BUSINESS

OPPORTUNITIES

AFFILIATES WANTED: If you have a
website you can earn a 10% commission for
every person that you refer to our site.
See complete details at
www.spousewatcher.com

COUNTER-SURVEILLANCE=%250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe’
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.
HTTP.//WWW.SPY-CITY.COM

FROM

REPLACE YOUR OLD
SECURITY REC

DIGITAL VCR'S

$1,595
ANALOG TIME-LAPSE
ORDERS NOW!

www.cctvpros.com

Discount Prices on Major Brand CCTV Products
20 years of friendly, knowledgeable service!

(800) 486-2288 + info@cctvpros.com

EZ-EP DEVICE PROGRAMMER - $169.95

Check Web!! -- www.m2l.com

® Correct implementation of manufacturer | EP-750

specified algorithms for fast, reliable
programming

EP-1051

® Easy 1o use menu based software has
binary editor, read, verify, copy, elc
Free updates via bbs or web MZL

® Full over current detection on all
device power supplies protecls against
bad chips and reverse insertion Dur

® Broad support for additional devices

using adapters listed below

Available Adapters

EP-PIC (18C5x 61,82x,71,84) $40.05

Fast - Programs 27C010 in 23 seconds  |ep-Pics4 (16C62-5.72-4) 530,95 |
EP-PIC12 (12C50x) $38 05
Portable - Connects to PC Parallel Port |gp ‘ (17C4x) $48.05
. N EP-51 (8751.051) $30.95 |
Versatile - Programs 2716-080 plus EE | gr.11e maHc1t E/A) §50.05| & EZ—EP
and flash (28, 29) to 32 pins | EP-11D (88HCT11D3) sawes| ML ELECTRONICS
. EP-16 (16bit EPROMS) $49.05 | Lo Angeiew. Caniprma I &37- T
Inexpensive - Best for less than $200 |Erzs (28660234678 $39.95|

EP-SEE2 (93x.24x,25x,85x)
(B7C750,1.2)
EP-PEEL (IC

EP-TEOP ( s
Many Other Adapters Avaidable

970/259-0555
Fax:970/259-0777

ango, CO 81301

CO ordars please add 7%

http:/www.m2l.com

$30 95/
$50.95
$59.95
$39.95
) 54995
349 85
SOP EPROMs) $59.95

T22v10,18v8)

Electronics

250 CR 218

T et e A e

sales lax

Circle #58 on the Reader Service Card.

Do You Repair Electronics?

For only $9.95 a month, you'll receive a wealth of information:

Over 100,000 constantly upda
® TechsChat live chat room.
® Private user discussion forums.
® Automated email list server.

Repair data for TV, VCR, monitor, audio, camcorder, & more.

To access RepairWorld. direct your internet browser to hitp.

ted problem/solutions plus...
e UL/FCC number lookup.
® Hot tips bulletin board.
® Manufacturer information.

www.repairworld.com

RepairWorld.com

Electronix Corp. 1 Herald Sq. Fa
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HI-TECH HARDWARE. CONSULT-
ING, PLANS: Unique, original, made-to-
order, special needs, controversial SPE-
CIAL PROJECTS, TECHNICAL
COACHING, WEBSITE DESIGNS.
Electronics, computers, internet, energy
meters, phones, radionics, security, physical
survival, electronic harassment. Design, cre-
ate, modify, repair, consult! LONE STAR
CONSULTING, INC. Cartalog online:
www.lonestartek.net, 915-474-0334.

REPAIRS —

SERVICES

(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typical. Simple copy $3 per device.
Also prototyping, design, and consulting ser-
vices available. Call or send SASE to: Luzer

: WELD ALUMINUM WITH
;'“:m"'“‘w, h?nKs ;‘;';‘: PROPANE! EZ, INEXPENSIVE, STRONG.

ayberry.. 'wichita, : DETAILS: WEEKS, 36 CAROLINA ST, TAY-
316-687-2127. FAX 316-687-  |ORs, SC 29687. 1-800-547-WELD(9353)
3103. FAX 864-244-6349. http://www.durafix.com

Classified Ad Instructions

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not
all caps) on a separate piece of paper. Spell out words when submitting
handwritten copy. Calculate the number of words and multiply it by the
apPropriate rate (see RATE PER WORD section). Include an?!J charges faor
bold and/or CAPPED words, any artwork costs that would be applicable,
and/or costs for boxing your ad (explained below). Choose the aprpr‘opr‘iate
classification for your ad\{s] to appear in (see below). If no classification is
indicated, it will be placed in Misc. Electronics or wherever we deem most
suitable. Enclose your name, address, phone number, and Nuts & Volts
account number ¥rom your mailing label (if available) for identification pur-
poses. Include full payment — CLASSIFIEDS RUN ON A PRE-PAID BASIS
ONLY — and mail your completed order to:
NUTS & VDLTSVMAGAZINE. 430 Princeland Ct., Corona, CA 82879

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

BOLD WORDS AND/OR CAPS
Words to be set in bold or CAPS are each 10¢ extra PER WORD.

BOLD CAPS are 20¢ extra per word. The first two words of each ad are
bold capped at no charge. Indicate bold words by underlining. Words nor-
mally written in caps (e.g., IBM) and accepted abbreviations such as VAC or
MHz are NOT charged as all cap words. Use a two-letter abbreviation for

states.

PHOTOS. DRAWINGS .
A photo or drawing may be run at the top of your classified ad for an addi-
jcionhal $10.00 (1" depth max.) for camera-ready art. No wording is allowed
in this area.

EMAILING/FAXING AD COPY
You may email or fax in ad copy or changes before the closing date [5:00pm

on the 1st) using MasterCard or Visa. Include credit card expiration date,
the name that appears on the card, a daytime phone number, and your Nuts
& Volts account number. Email ad(s) to classad@nutsvolts.com or fax to
909-371-3052. Ads without credit card information will not be listed as
received until Eaa;mem: is received in full. WE DO NOT CALL, EMAIL, OR
FAX BACK VERIFICATION OR QUOTES OF EMAILED AND FAXED-IN
ADS. For verification of emailed or faxed-in ads, please call 808-371-84397.

DEADLINE
Prepaid ads received by 5:00pm on the closing date (1st of the month)
will appear in the following month's issue. Ads postmarked through the 1st,
but received after the closing date, will be placed in the next available issue.
No cancellations or changes after the 1st. Cancellations and changes must
be submitted in writing.

IMPORTANT INFORMATION
All classified ads are running copy only. No special positioning, centering, dot

leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limit-
ed 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.

e do not take ad copy or changes over the phone. We do not bill for clas-
sified ads. Repeat ads or ads run in multiple classifications within the same
issue are allowed. Paid subscribers may run ads at the 60¢ rate only
through their subscription expiration date. NO REFUNDS. Credit only. No
credit for typesetting errors will be issued unless you clearly print or type
your ad copy.

| Choose a category for your ad from these classifications.

10. Ham Gear

20. Batteries/Chargers

30. CB/Scanners

40. Music & Accessories

50. Computer Hardware

60. Computer Software

70. Computer Equipment Wanted
80.Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers

110. Cable TV

I 15. Telephone/Fax

120. Components

125. Microcontrollers

130. Antique Electronics

135. Aviation Electronics

138. Thermocouple VWelder
140, Publications

145. Robotics

148. CNC

150. Plans/Kits/Schematics
|155. Manuals/Schematics Wanted
160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. BBS & Online Services
180. Education

190. Business Opportunities
200. Repairs/Service



News Bytes

Continued from Page |5

how to attract more radio hobbyists to
the amateur service. Most all industry
members agreed that small ads in
selected magazines for RVers, flyers,
mariners, and camping enthusiasts
would surely bring in leads. An ongoing
discussion with the Amateur Radio
Relay League confirms no ad trade-out
program in place, nor any marketing
plan on how to follow up on a lead to
their 800 number when someone wants
to become a ham radio operator.

The American Association of Radio
Enthusiasts (AARE) was formed as a
non-profit corporation for the promo-
tion of amateur radio and all emergency
communications into different markets,
and to provide a conduit for dealers and
all hobby radio manufacturers to
exchange ideas, work together on proj-

| The RF Connection

i § | 213 North Frederick Ave.
¢ | Suite 11NV
., Gaithersburg, MD USA
-1 20877

http://www.therfc.com/

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

UG-21B/U N Male for RG-213/214....... $5.00
UG-21D/U N Male for RG-213/214....... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....86.00 Pins Only...... $1.50
UG-21D/8913.....84.00 Extra Gasket... 75

Amphenol 83-1SP-1050 PL-259 . ........50.90
UG-176/U Reducer RG-59/8X . .25 or 5/81.00
UG-175/U Reducer RG-58/58A 25 or 5/51.00
Silver Teflon PL-259/Gold Pin... ...
....51.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IlIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duocbond IIl Jacket. ..........

Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units
Optics
Vision Systems

| Fixture, 50 ohm Load Md.# 4159 159

ELECTRONIC TESTING EQUIPMENT

BADGER AUCTIONEERS

PUBLIC AUCTION - AMERICAN
COMMUNICATION WORLDWIDE
N3445 COMO RD.

LAKE GENEVA, WI 53147
SATURDAY, JULY 13, 2002
TIME: 10:30 A.M.

Inspection: 9:00 a.m. till sale

ELECTRONIC TESTING EQUIP.: La
150 Test Fixture Power Supply, V322 test

Watt, Auto Transformer-Power Sat Md.#
3PN126, Spec Dpl124202, Lamda Power
Supply Md.# LK 345A PM, 4 Meter Test
Fixture, Versa Count Stereo Test Fixture,
Health Spec Analyzer AD 1308, Watt Meter
w/Leather Handle Bird, Termiline Watt
Meter Md.# 67, Wave Teck Generator,
Md.# 3000 Sig., Hewlett Packard Oscillator
Md.# 209A , Techtronics Oscilloscope
Md.# 475, Harrison Labs Power Supply
Md.# 855B, Megmetek Compressor Black
Max, MA Remote Pickup Transmitter, Pac
System Preamp, Harrison Labs Power

ects, and help the radio services grow.
The amateur radio service might be
double the number of hams in the next
five years with an aggressive marketing
program covering a wide range of age
brackets, and even a wider range of
"other" recreational hobbies.

"The amateur license will be much

Supply Md.# 855B, Health 2240 Digital LC
Bridge, Box Speakers, Kabil Computer w/
Samsung 10/11" Monitor, Tektronic Ocilla
scope Md.# 465, Picpro Programmer V2.1
Md.# 8806, XelTek Universal Programmer,
Spectroline PL 265 T Ultraviolet EP Rom
Eraser, Tenny Jr Oven Systems Digital
Temp. Controller, Fluke 2190 A Digital
Thermometer  Md.# 2190, Fluke

. .BO/ft or $76.00/100ft

Also New: 9092, RGEX with Type Il Jacket
Intro Price ............oooevnivnnnnnn... $23.00/100f

Call for Specials of the Month

Full Line of Audio Connectors for Icom,
Kenwood, and Yaesu

easier to obtain next year when the 8 Pin Mike Female .. ...................52.50 Thermocouple Selector Md.# Y2001,

W 5 8 Pin Mike Male Panel sz 50 ASS()]'ILJ.{] Tools, Tool Cabinets, Grinder
entry-level Technician class test is com- 13 Pin DIN for Kenwac;t.!m P —— '52'?5 Transistor Bender, Drills Files, TERMS:
pletely rewritten,” adds Julian Frost 8 Pin DIN for lcom ... $1.00 Cash or certified funds. $300.00 cash

Zagros Robotics
PO Box 460342
St. Louis, MO 63146-7342
Phone (314)768-1328 I'ax (314)576-5568
http://www.zagrosrobotics.com
infol@zagrosrobotics.com

deposit. Photo ID required to register. WI
Sale Tx applies. 10% Buyer's Fee. Badger
Auctioneers, Registered Wisconsin
Auctioneer #30, 159, 1984-052, P.O. Box
247, Theresa, WI FOR INFO. CALL 1-
(800) 754-4430 or contact our Web Site @
www. badgerauction.com

N3JF a ham radio instructor who works
closely with kids. . _
"Out go the technical questions Prices Do Notinclude Shipping
about the inner workings of a radio, and Orders  B00/783-2666
in will come test questions written by Info  301/840-5477
active ham radio operators to better FAX  301/869-3680
Circle #86 on the Reader Service Card,

Attention: tecuiestups

To Order Call 1-800-227-3971 www.shrevesystems.com
A MONITOR FOR ANY BUDGET! 20/30 GB Firewire HD

8 Pin DIN for Kenwood........................ $1.50

Circle #90 on the Reader Service Card.

We accept Visa,
Mastercard, AmEXx,
and Discover

Fax: 318-424-9771

: H.P. 17" fixed res 15" 640x870 6
14" Voxon VGA NEW tlot Deals 832 X 724 Raster Full Page Great
ONLY....$59!11! . for all
15" Voxon VGANEW | IRGUACU ONLY...$79 o AppleGolar_ of your
ONLY....$89 Wl H.P. 17" fixed res [ Refurbished Macs gompofsne Display augio/
16" Rasterops fixed 832 % 640 X 480 'ONLY....$49 Sﬂ‘ﬁf‘f_.“?;nce video
ONLY....$79 ONLY...$79 Refurbished needs!

14" VGA refurb ONLY....$49 ©
Be sure to check us out on the web at http://www.shrevesystems.com for the best prices on Vintage Mac gear!

. . i VST External Firewire
Peltier Junction Blowout! Papgnsg;e;ders g:‘l:)?_'«;LVI"age VIS malre
g 3 - |
with hecfirs gl\?lé,1v2vgrks Protect your Privaey! b:%%grml Only $59!
1 3/16”)( 1 3/16” ONLY $5 BDS/9600
Less Than $5 Each or 4 for $19 | without AC Adapter ONLY $‘ -

CMS SCSI Case

Holds 4 5.25 SCSI
full ht. drives

F

™ Apple Il 256K
5 $ 1 9 Memory

Expansion Kit

ONLY $5

Pﬁ PDA Genuine Leather Carry | PAS16 Audio HM51256P-10
e 7 cese Spectrum ONLY $1 ~ RAM

Let your palm pilot For Mac LC Family16 1MB30Pin 4For $1
Only $79 lead the life of luxury!| Bit Sound Editing Card 4MB72Pin  2For $5

Shreve Systems

1200 Marshall st
Shreveport, La 71101

Circle #92 on the Reader Service Card.

Huge inventory! Huge savings!

Prices reflect a2% cash discount and are subject to change without notice. Returns are subject to
ars% restocking fee. Not responsible for typographical errors.

$25 minimum order.
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reflect those subjects that hams need to
know to become a good entry-level
operator,” adds Frost, referring to an
announcement by the Amateur Radio
Question Pool Committee that the
Technician class for July I, 2003 (next
July), will undergo a major rewrite. The
ham industry will also explore the best
way to handle incoming inquiries on
how to become a ham.

"Right now the leads may come
into an 800 number, and the recipient
simply gets a single letter with a com-

a list of ham instructors within a rela-
tively large geographic area. There
appears to be no follow up nor any local
ham ambassador to work these leads,
and this may be an area where industry
might help," adds William Alber, a ham
instructor taking advantage of industry
costly promotional items like laminated
world maps, large full-color frequency
charge, expensive log books, free copies
of magazines, and other offers from the
amateur industry to help support ham
instructors viewed as "representatives”

Members of AARE were chosen to
lead the debut this year. They repre-
sent many facets of the ham radio
equipment and accessory market:

+ Ray Novak KC7JPA,
America, serving as President.

« Rick Ruhl W4PC, of Creative
Services Software, Vice-President.

* Evelyn Garrison WS7A, repre-
senting Alinco, as Secretary/Treasurer.

* Gordon West WB6NOA, Gordon
West Radio School, Advisory Board of

ICOM

puter listing of ham clubs, test sites, and

in the marketing of ham radio.

Microprocessor
Hands-On Training

The PRIMER Trainer is a flexible instructional
tool featured in a Prentice Hall textbook and
used by colleges and universities
around the world. Ruggedly designed
to resist wear, the PRIMER supports
several different programming
Languages including Assembler,
Machine Language, C, BASIC,
and FORTH. A comprehensive
Instruction Manual contains
over 25 lessons with several
examples of program design
and hardware control. The
Applications Manual provides
theory and sample code for a number
of hands-on lab projects.

- Scan Keypad Input & Write to a Display
- Detect Light Levels with a Photocell
- Control Motor Speed using Back EMF

Directors.

% &
“ PRIMECELL s
IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT

DON'T PITCH EM' - SEND THEM FOR REBUILDING ! - SAVE § §

v WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR CASE
+ WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL
WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED )
WE PROVIDE QUICK SERVICE / EXTEND LIFE OF OLDER EQUIPMENT

.
« WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.
v WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING

WE GIVE YOU A 12 MONTH WARRANTY
WE WILL BE HERE WHEN YOU NEED US /
WE SAVE YOU =" MONEY =" 558§
WE SERVICE RECHARGEABLE BATTERY ASSEMELIES FOR ALL TYPES OF ELECTRONICS
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE

EST. 1986

Application - Design a Waveform Generator
H - Measure Temperature
Pro,e""ts - Program EPROMs ‘
Include: - Bus Interface an 8255 PPI

-C truct a Capacit: Meter
- Interface and Control Stepper Motors
- Design a DTMF Autodialer / Remote Controller

The PRIMER can be pur 1 as an i kit ($120) or as an
assembled/tested kit ($170). Upgrades provide battery-backed RAM and PC
connectivity via an RS232 serial port (shown in picture). Additional options
include a heavy-duty keypad (shown in pictu:e] anr.l agv power supply -- see our
website.  Quantity di ts are a guaranteed.

:nAI- inc.

Phone 618-529-4525 Fax 6%8-457-0]10
2390 EMAC Way, Carbondale, Illinois 62901
World Wide Web: htip://www.emacinc.com

Since 1985
OVER

16

YEARS OF
SINGLE BOARD
SOLUTIONS

GENERAL ELECTRIC UNIDEN

MPD PLS MPA 4850P § 34,50 APX650 1050 1105 § 32.50
MPD PLS MPA 4860P §3950 101010701100  §32.50
MPR MPS MPX 763777 § 39,50 1120 1200 Series  § 32.50
MONOGRAM 4506P1/3 § 37,50 BP2500 B50mAh § 19.50
BP205 1600mAh  § 22.50
1com
BP2!BP3 IBP22 § 19.60
BP5/BP21/24 $27.60
BPT/CM7/BP8 § 34.50
BP167/174/1180  § 34.50
CM140/141/166  § 41.50

YAESU
FNB2 4121416 $32.95
FNB19 21 26 27 38§ 32.95
FNB 101117 26 35 § 23.95

RADIO SHACK
HTX 202/404  § 22.50
NEW NiMh HTX pack
8.4V 1660mAh  $ 39.50

KENWOOD
PB2/6/33/34 $ 28.50
PB7/8/9/13/1418 § 34.60
KNBE/7/12/11415 § 34,60
PB10/26/26/32 § 24.60

CORDLESS DRILLS

50% MORE CAPACITY.
Any brand 7.2V $ 21.60
Any brand 9.6V $ 29.60
Any brand 12.0V § 36.60
Any brand 14.4V $ 39.50
Any brand 18.0V § 44.50

M AXON SA-1155 1160 §39.95

MOTOROLA
MX300 HTE00 MT1000 STX
NTN 45686 4824 6414 §37.50
NTN 6447 5521 6545 §37.50
NLN BB60 NTN 4327 $239.50

MIDLAND
70-810 B16 B19 B
B25 B26 B2 B36 BED

$39.96
$39.96

See our web pages about rebuilding battery packs used for Land Surveying.

BATTERY REBUILD SERVICE

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com
PHONE OR FAX : (814) 623.7000 E-MAIL TO: sales@primecell.com
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522
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The Standard for checking
Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC. ABC, Ford.
IVC, NASA and thousands
of independent service
technicians.

Inexpensive enough to pay for itself in just
one day’s repairs. At $179, it’s affordable.

And with a 60 day trial period. satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you're
currently spending on trying to repair all
those dogs you've given up on.

CapAnalyzer 88A

Electronlc Des:gn Spemallsts

== —— -

Available at your distributor, or call 561-487-6103

Locate shorted or leaky
components or conditions
to the exact spot in-circuit

Still cutting up the pcb,
and unsoldering every
part trying to guess at
where the short is?
$179

Your DVM shows the same shorted reading all
along the peb trace. LeakSeeker 82B has the
resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect’s pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from 0 to 150 ohms

LeakSeeker 82B

www.eds-inc.com
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+ Bob Heil K9EID, Heil
Board of Directors.

* Randy Gawtry KOCBH, Timewave
Technology, member-at-large.

Sound,

The AARE website is at
http://www.aaregroup.org. The group
will be "the voice" of the manufacturers
and dealers in radio, much like the
American Radio Relay League is the
voice of each ham radio operator.

"We look forward to encompass-
ing all aspects of the amateur radio
industry retail dealers, manufacturers,
and distributors. This organization will
provide an important focal point leading
to the growth of the amateur service,"
said Novak.

It was pointed out in the industry
meeting that only a small percentage of
entry-level test preparation book buy-
ers ultimately become licensed as a
Technician class operator. Next year's
complete rewrite of the Technician test
question pool may substantially increase
the number preparing for the test to
ultimately become licensed hams. The

DasagnNotas (oM

Your Dadgn Reepurea on tha Web

“*10% Off on All**
Velleman Kits

=
For complete specs, visit:
waw. des.'gnnotes comvkits. hrm

On-Line Circuit
Archive
Hundreds of Circuits.
Over 23 Different Topics

§ Designing for Dollars \
g1 :| Submit vour favorte circuit or

program
21 Each mao

Circle #93 on the Reader Service Card.



industry group will also work together
to promote new fresh Technician class
test questions from all ham operators
who want to see our service grow with
better trained newcomers coming on
the airwaves. The industry group will
also develop a closer relationship with
the American Radio Relay League and
sort out the great debate on "Whose
job is it anyway!" to develop ads and
promotions to those other hobby areas
that may be a "natural" for ham radio
licensing.

The industry will also embrace
other radio service industry members

to join them to better educate the pub-
lic and citizens emergency response
team volunteers on the importance of
ham license and no-license radio equip-
ment,and how to use that equipment in
case of a national or local emergency.
With the National Weather Service
soon to develop a new electronic voice
over its 24-hour weather stations, there
needs to be more public awareness on
all of the safety benefits of a weather
receiver in addition to more informa-
tion about weather alert, as well as geo-
graphical S.AM.E. specific area
announcements.

Both the industry, as well as all
radio users are encouraged to look at
the AARE website at http://www.aare-
group.org to add input to this newly
formed group, or to find out how to
join this group as part of the radio
industry. Ham radio operators wishing
to submit new entry-level Technician
class questions for next year's
Technician test may do so at QPC
@arrl.org.

Dealers and manufacturers of ama-
teur radio products are welcome to
join AARE by contacting Evelyn
Garrison at evelyn@aaregroup.org.

InkMun Inks

HARD-TO-GET
PRINTER RIBBONS

Over 300 different ribbons in stock.
All ribbons new, not re-inked.

Check our web page or write for complete price list.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216
714-528-9822 - FAX 714-993-6216

Toll Free 1-800-377-2023
e-mail: Htorr@aol.com
http://home.adelphia.net/~htorr

(=]

REFILL INKS FOR

INKJET PRINTERS

Refill your old cartridge and
save. All refill kits come
with instructions and need-
ed materials for refilling
inkjet cartridges. Available
for Canon, Epson, Hewlett Packard, Apple,
Compagq, and Lexmark printers.

Gorilla Banana, Commodore, Texas Instruments,
Centronics, Riteman, Apple, Printronix, Star

The Pocket Proarammer

Edwards

INTHUNI( ‘)

VYA /’oc/fet Pr og\a\\\\\\x\

and More....

The portable programmer that uses the printer port
instead of a internal card. Now with easy to use
Windows software that programs E(E)prom, Flash &
Dallas Ram. 25/27/28 & 29 series from 16K to 8
Megabit with a 32 pin socket. Adapters available for
MCU's 874X, 875X, Pic, Atmel, 40-Pin X186, Serial
Eprom's, PLCC, Bi-Prom'’s, Eprom Emulator to 32K X 8

Only $149.95

Same Name, Address & Phone # for 20 Years....

Isn’t it Amazing ?

Intronics, Inc.

Box 12723 /| 612 Newton St.
Tel. (913) 422-2094

Fax (913) 441-1623

Add $7.00 COD
Add $6.00 Shipping

WWW.IN-KS.COM

Visa/MC/Amex/Disc
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esilequipment

Loﬂﬂ_ECIIOII

\wa. Corporation

Test Equipment Connection is looking to purchase Wlll‘ excess or underutilized
electronic test and measurement equipment. We buy the largest variety of
electronic test equipment in the industry.

CALL: 800.615.8378
WWW.TestEquipmentConnection.COM

Specialist in Hewlett-Packard, Tektronix, and many more manufacturers.
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FAK: 800.819.8378

Future Horizons
Advanced Technology

Ambient Power Module

Low cost circuil provides
q _ up to 9 watts of electrical
- ~ power from free-energy in
the air. Can replace
batteries in many devices.

#PWRM Plans- $24.00
#PWRZ Ready to use- $140.00

Electronic Mind Control

Control minds with this
g simple technology
Others will do anything

you program them to. Get that raise you
always wanted or reprogram your mind.
#MIND Info/plans- $22.00

#MINZ Ready to use- $190.00

Cordless Phone Extender
‘ Extend your cordless phone range

to 50 miles. Place calls all around
town. Great alternative to cell phones.
#CPHE Plans- $23.00

lon Phaser
Device
emits an
electrified
stream of =W—¢
special conductive fluid carrying 30,000
volts capable of stunning an individual
from 20 feet away. battery powered
Handheld non-lethal device.

#IPHA Plans- $49.00

#IPHZ Ready to use- $990.00

Traffic Light Buster
§ Has been known to turn traffic lights
a

green in many cities by the touch of
a button. Emergency vehicles use it to
pass through traffic lights quickly. Opens
security gates in gated communities too
#TLBU Plans- $20.00
#TLBZ Ready to use- $250.00
Please add $6.00 Shipping/handling

Call for a FREE Catalog

Po Box 125 Marquette, Mi 49855
(906) 249-5197 www.futurehorizons.net
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PiCmicro MCU development tools
from microEngineering Labs, Inc.
www.melabs.com

LAB-X Experimenter Boards
Assembled development platforms
Each has RS-232 serial pont, in-
Ei'r[']'ﬂg
plus other hardware.
-§199.95
n MCUs - $69.95
LAB-X3 for 18-pin MCUs - $119.95

cannector,

Pchasu: and PicBasic Pro Compiler |
Write programs for PICmicro MCUs in
BASIC. Can be used in Windows or |
DOS (includes Windows editor/IDE
software)

PicBasic Compiler - $99.95

PicBasic Pro Compller - §249.95

EPIC Plus PICmicro Programmer
Programs the following PICmicro
MCUs:  PIC12Cxx 12CExxx,
14C000, 16C505, 16055, 6xx, Tax,
B4, 9ux, 16CEB2x, 16F62x, Tx, Bx,
87x, 17CTxx, and 18Cxxx (some
MCUs require adaplers). Software for
Windows and DOS. Requires two 9V
batteries or AC adapler (not
included). Adapters available for various device packages.

Bare PCB wisoftware - §34.95, Assembled - $59.95
Assembled w/AC adapter, cable and ZIF adapter - $99.95

PICProto Prototyping Boards
$8.95 to $19.95

gh-quality blank prototyping boards for
PICmicro MCUs. Holds your microcontroller, 5-
volt regulator, oscillator, capacitors, DBS-25

connector [
microCngineering Labs, She. |
= Phone: (719) 5205323 = |

Fax; (719) 520-1867
Box 60039, Colorado Springs, CO 80960

For product information
or to order online,

visit our website at: www.melabs.com
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by Robert Nansel

Amateur Robotics

ast month, | showed an

experimental design for a

linear actuator. It is

cheap — all the materials,
including roller switches, come to
$15.00 per actuator.
However, as | noted last month,
my first prototype failed after only
a few seconds of operation.

It turned out my first try at
machining a brass follower nut
using only a drill press and hand
files wasn't precise enough. The
threaded section of the nut was
about 1.5 degrees out of align-
ment with the motor shaft once
the nut was mounted in the slide
tube.

As long as the slide tube was
mostly retracted, the ends of the
threaded rod and motor shaft
stayed in close alignment. On
extension, though, that 1.5-
degree angle caused increasing
misalignment. At 11,500 RPM the
silicone coupler tubing tore
instantly.

This month, | set about refin-
ing my machining techniques.
Anyone with a metal-cutting lathe
with a four-jaw chuck could do the
job in less than an hour. 1 don't
have a lathe, though, and neither,
| suppose, do most of my readers.
| was determined to find ways to
do the job with the tools | have.

I'm happy to report success.
Though there were a few bumps
along the way, | came up with
simple strategies to achieve better
precision — and reduce the need
for it.

about

Quest for Precision

Last month, | identified sever-
al areas where the actuator
design needs more precise
machining: squaring the follower
nut block; centering the hole to be
drilled through the block; aligning
the tap while tapping the threads;
and aligning the follower nut while
mounting it in the slide tube.
Since | reckoned most of the 1.5-
degree shaft misalignment in my
prototype arose from the latter, I'll
talk about that first.

The follower nut block is cut

(a) Follower nut

Counterbore 5/32"

/_ 5/16" depth

(b) Shim layout

73 5/16" square .003" brass shim stock to
aiout e brass rod be wrapped tightly around
follower nut block Folds
approx
5/16"
" |la—— 1 382" ——— apart
% T 5/32" T
|1 B L4 @
— | o 7/64"D 2
=1 v 0 :'f-‘(u_1.-'16'depth
e A 5/32" 8 places

Section a-a

—-| 5/16' ‘4—+ —-»i

e | |

- 1 3/32" ————

111/186" >

\ 3/32'D

5/16" depth
#6-32 tap

from brass bar stock, nominally
5/16", but actually about .310"
square. The inside dimension of
the 3/8" slide tube in which it is
mounted, though, is .318", so the
block could be offset at each of
its ends by as much as .008". The
threaded hole could thus end up
offset from center, tilted, or both.
When the block is .310 long, a
.008" offset between the ends
works out suspiciously close to
the 1.5-degree misalignment
mentioned above. Doubling the
length of the follower nut cuts the
possible misalignment angle in
half, to .75 degrees, but that's still
too much.

One way to reduce the worst
case misalignment is to come up
with a larger block. You could
machine the nut from larger stock
so it fits in the slide tube exactly,
but that would require lots of fil-
ing, or a lathe or a milling
machine if you want to do it
quickly. Another way is to make
the existing .310" stock larger by
adding shims. | chose this route
because it's simple and quick.

Small Parts sells sheets of
brass shim stock ranging from
.001" to .031" thickness. | chose
.003" (# 1030-3, $3.07 a sheet).
When wrapped around the .310"
brass stock, the shim stock brings

FIGURE 2: Slide and guide
tube assemblies.

= Locations to centerpunch dimples

(a) Slide tube assembly

it up to .316" square. The .003"
stock cuts nicely with scissors.

Approx. tab offset
Find actual offset
by expariment

\

FIGURE 1: Follower nut assembly.

Limit switch
rnuunllnp tab
,soldered to

/ guide tube

rd

51/4%

.
1 5/8%4

b7 ] la-7/16%

(b) Guide tube assembly

Figure 1 shows the
redesigned follower nut and the
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Amateur Robotics

PHOTO I: Clamping arrangement for drilling and tapping the follower

nut. The V-block holds the block in alignment with the drill press spindle, and
the wood clamps keep the V-block from moving. Adjust side-to-side and back-
and-forth with light taps from a mallet handle.

PHOTO 2: Using the drill press — unplugged — to tap the follower
nut. The chuck holds the tap in proper alignment for cutting the critical first
few threads. Turn the spindle pulley by hand.

shim stock layout. I've made the
block twice as long as my first
one, and | accordingly used eight
dimple holes instead of four. The
idea is the exact position of one
dimple will have less of an effect
on the precision when there are
eight dimples rather than four.

MNotice also only 5/16" of the
bore is threaded to allow the
threaded shaft more wiggle room.
For ordinary screw threads only
six threads will take 98% of the
load. The last two threads are
often not formed well, so you
need eight threads engaged mini-
mum to ensure full strength.
Tapping with 6-32 for 5/16" gives
10 threads, two threads more
than the minimum — a good safe-
ty factor.

Careful Layout

More care in laying out the
various components pays big div-
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idends in precision. It may sound
simple, but one thing | did this
month was use a sharper scribe.
Formerly, | had been using a
length of coat hanger wire with
one end sharpened, but the steel
was too soft to hold a sharp point,
even with heat treatment (not
enough carbon in the steel).
Machinist scribes cost about
$5.00 at my local hardware store,
but | found that a large safety pin
works fine. The next time | place
an order with Enco or Wholesale
tool, I'll get a couple of their $2.49
specials, but until then, I'll use the
safety pin.

Another way | increased
repeatability — and that's what
precision is really about — was to
use my wood worker's marking
gauge to scribe centerlines on
blocks and tubes. | had already
been using a vernier caliper for
accurate measurements, but it's
not really meant for transferring

dimensions to a layout. In lieu of a
height gauge, the marking gauge
worked fine. It sped up my layout
and made it more precise.
Finally, | used a magnifier and
plenty of light when setting prick-
punch to mark hole locations.

Being a Blockhead

['m pretty good with a file, but
last month the small pieces for
this project gave me so much
trouble | began to doubt my skills.
Filing to a line isn't hard with larg-
er pieces because usually you
have relatively more metal to
remove, and so the file cuts slow-
er. You get plenty of warning
before overshooting the line.

With the tiny brass parts ['ve
been working with, though, all it
takes is one or two extra strokes
to obliterate the scribed line, and
precision goes out the window.
After my third failure to make an
accurately-squared block, | con-
sulted various machining refer-
ences and, finding nothing there,
queried folks on the "Gingery
Machines" tool-building list on
Yahoo to see if there are special
techniques for filing small stuff. |
did get the suggestion to use a
smaller file, but not much else.
Back to the books.

| found the answer on pages
56 and 57 of Elements of
Machine Work by Robert H.
Smith. This book dates from
1910, and it was apparently writ-
ten for blockheads like me who
didn't pay close enough attention
to their shop teachers when they
had the chance. Like most books
in my machining library, it's avail-
able through Lindsay Publications
at www.lindsaybks.com. (Geez, |
ought to get a commission from
these guys, | plug their books so
often.)

Anyhow, the secret is to first
bevel the edges of the block to
your layout lines. If you just began
filing flat, you'd be bound to over-
shoot your line because the file
cuts too quickly, and it's hard to
tell exactly where the file is cut-
ting. Then, too, filing across a flat
surface inevitably produces a burr
on the far edge, and that burr can
hide the line.

Beveling the edges eliminates
the burr, it allows the work piece
to clearly show you where you
need to file, and it helps you keep
your file up away from the layout
lines. Think of the bevels as sen-

sitive mechanical amplifiers that
change their widths in response
to the removal of metal from the
high spot (see the sidebar for a
full description of the process).

More Tips on Precision

Once you've got precise
blocks, you need to drill precise
holes. | have no big secrets here,
just a lot of little hints. Keep the
block in the same clamping set-
up for drilling and tapping. This
time, | used wood clamps as
shown in Photos 1 and 2 (easier
to use than the bar clamps | used
last time). The extra bit of scrap
brass between the V-block clamp
screw and the block in the photos
is "furniture” to prevent the screw
tip from mangling the edge of the
block in which you've invested so
much work.

Use new, sharp bits at the
slowest speed of your drill press
(less vibration with a cheap drill
press). Use a 5/64" bit to drill the
pilot hole because it won't flex as
much as a 1/16" bit, and drill the
pilot hole half way from both ends
of the block to meet at the mid-
dle. More than likely the drill bit
will wander off course, but at least
you'll have two accurately placed
starts. You can then use calipers
to measure which hole is most
accurately positioned on the
block faces; choose that hole to
step drill to 3/32" by 1/64ths.

Finally, a few places to inten-

3/32°R
2 place: s-\

|-.—13 16" ——=|

:

- 15/32
|-5’1G

27/32%

-—11/168"—

I

S e
8
places

032" brass

™

3 5/8"

— 2732 ———
1116

15/32

1 gon
tsm_

IR

FIGURE 3:
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FIGURE 4: Limit switch operation.

Intermediate

Fully Retracted

Extension
limit switch

Retraction
limit switch

tionally be less precise: the usual
tap drill for 6-32 is a #36 bit, but
use 3/32" for a looser running fit
with the threaded rod; it makes
alignment less critical since the
threaded shaft can "wiggle" more.
Since we only need half the block
to be threaded, ream out to 5/32"
from the less accurate hole to
5/16" depth.

Assemble the Slide Tube

Use Figure 2 to guide the fol-
lowing operations. Wrap brass
shim around the follower nut

Amateur Robotics

Fully extended

Y

o

block. Place sharply folded shim
in the tube part way, then insert
the block and tap the block and
shim flush with the end of the
tube.

Check how well you did on
alignment by threading a 5"
length of 6-32 threaded rod into
the nut. With the tube held
against a flat surface, note the
deviation of the threaded rod
from the ideal centerline.

If the threaded rod seems
adequately aligned, take a deep
breath and dimple punch to lock
the follower nut in place. | used a

Bypass diodes

no
M1
o
no nc +
Retract Extension
limit switch limit switch
M2 o

FIGURE 5: A simple limit switch circuit.

PHOTO 3: Here the follower nut is permanently mounted in the inner
slide tube with center-punched dimples. Check that the tubes still have a
loose sliding fit after the dimpling operation, filing as necessary to restore the
correct fit. You may also need to run the tap once again through the nut to
counteract any distortion caused by the dimples.

\

PHOTO 4: Filing the limit switch adjustment slots on the mounting tab.

center punch and a two-pound | let the weight of the falling ham-

ball-pein hammer to make the
dimples. | raised the hammer
about a foot above the punch and

mer provide the necessary
impact energy. No need to pound,
just raise the hammer and let it
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PHOTO 5: The limit switches on the mounting tab. Use #2 washers to

space the switches up from the tab so their rollers are aligned with the
centerline of the slide assembly.

drop. Dimple opposing holes in
pairs, one blow per dimple until
all eight have been done, then
give each dimple one additional
blow.

When you are done with the
dimples, recheck the alignment of
the threaded rod. You may need
to chase the threads with the tap
in case the dimpling operation
distorts the threads. The final
result is shown in Photo 3.

Do not bevel the edge of the
slide tube assembly just yet.
Instead, temporarily assemble the
slide and guide tubes, along with
the motor and threaded rod to
test basic operation. You may
need to do a bit of filing to get the
tubes to slide freely after the slide
tube has been dimpled.

Though it uses a 12V motor,
my actuator still runs at 6V and
even 3V. Try yours out at the
lower voltages first. You'll be sur-
prised how fast the slide moves,

Lynxmotion, Inc. ]
PO Box 818 ey

Pekin, IL 61555-0818
www.lynxmotion.com
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and the lower voltage will give you
more time to react. When it all
works smoothly, then you can
bevel the slide tube as shown in
Figure 2.

Adding Limit Switches

The actuator stroke is so swift
you'll no doubt want to add limit
switches right away, if only
because you'll get tired of disas-
sembling the actuator each time
the follower nut runs off the end of
the threaded rod.

The mechanical operation of
the limit switches is shown in
Figure 4 and the switch mounting
tab is shown in Figure 3. The fig-
ures assume RadioShack # 275-
017 roller switches, so if your
switches have different dimen-
sions, you'll have to make suitable
adjustments to the mounting tab
pattern (Photo 4).

The rollers of the limit switch-

382-1254
ynxmotion.com

Circle #44 on the Reader Service Card.

es must move freely through
square openings in the side of the
guide tube. Size the holes accord-
ing to the dimensions of the
rollers of your switches. Cutting
square holes in the guide tube
isn't hard, just tedious. Lay out
the square holes, drill 5/64" pilot
holes, enlarge to 1/4", then file
the holes square to the scribed
lines.

Mount the limit switches on
the tab using 2-56 screws and
washers to center the switches in
the openings of the guide tube
(Photo 5). Clamp the mounting
tab to the guide tube with C-
clamps to test and adjust the
position of the switches. Once the
tab is positioned, adjust individual
switch positions in their slots to
get the right action. Repeat the
above two steps as needed until
the limit switches work smoothly.

Once you are happy with the
limit switch operation, scribe the
final tab position on the guide
tube. Disassemble the actuator
and remove the switches from the
mounting tab.

Tin the areas of contact
between the tab and the guide
tube, and lay the guide tube flat
on a heat-proof surface with the
tinned side up. Place the tab
tinned side down on the guide
tube using a scrap of 7/16" tube
to level the tab. Use a high-
wattage soldering gun or a small
butane torch to "sweat" the tab
and tube together. Feed extra sol-
der to edges as needed.

There's a limit ...

If you simply wired the nor-
mally-open contact of the exten-
sion switch and the normally-
closed contact of the retraction
switch in series with the motor,

Amateur Robotics

How 119 file _a block square

the actuator would work fine —
until it tripped either limit switch.

available

* Heavy duty commercial
recorder — NOT improvised from
consumer models

* 12, 14, and 16 hour models also

* BUILT-IN voice activation (add $30)

* Dimensions: 11.5x 7.0 x 2.75"

Factory Direct

10 RecorDER

“BUILT LIKE A BATTLESHIP”
SPECIAL

5159

COD's OK. Sorry, no credit cards, Free catalog USA only; other countries $5. Price Includes UPS o 48 States on Pre-Paid Orders

Vlk!HS S\»{STCMS IHfoﬂ&ﬁOHAI 100 North Hill Drive #42, Brisbane, CA 94005
Phone (415) 467-1220 ¢ Fax: (415) 467-1221 » Web: www.vikingint.com
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Amateur Robotics

Then it would be stuck, and
reversing the current wouldn't
move the motor because the
switch contact would still be
open. A simple way around this
conundrum is shown in Figure 5.

and PRV of 100V or more will do.
There's also a limit to how
much space | have in this column,
and I've unfortunately run up
against that limit.
Next time, I'll finish off a few

If you have suggestions,
questions, or comments about
amateur robotics topics, you
can reach me at:

Robert Nansel

QUICK and PAINLESS
Programmable Robotics!

Here diodes bypass the | loose ends of the actuator, and I'll Box 228 :
switches to allow current to flow in | begin a new project to take robots Ambridge, PA 15003
the direction necessary to clear to the wonderful world of color. I'll E-Mail:

the switch. Just about any rectifi-
er diodes rated for a couple amps

also have a few quickie BEAM
projects. See you then! NV

bnansel@nauticom.net
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Add a USB interface to your
next project...it's easier than
you might think!

DLP-USBI
$34.95

® Connect to the PC without shutting down

# Up to 8-megabit per second data rate

e Simple FIFO interface

® Download free USE drivers

e Operational power taken from the USB port

Use your PC as a scope and datalogger!

DRDAQ for PCs
sciencelogger with sensors

Parallel Port Scope
spectrum analyzer, and digital multimeter

Environmental Logging

record temperature, humidity, etc. !
- As easy to use as the RS5-232 ports

3 - Evaluation boards available-see site for detalls

PIC 16F877 Microcontroller,

Flash Programmer, and

High-Speed USB Interface...

all in one tidy little package!

$89.95 &
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® 8K ROM

® 368 RAM

® 256 EEPROM
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8-ch., 10-bit A/D
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ADC Virtual Instruments turn your PC or laptop | ENVIROMON temperature (thermistor),
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333kS/s versions. Great for schools, test depts, etc.
Input to Excell LabView/NT drivers included.

humidity &
Record for 365/24 without a PC even if power

light sensors, door position, etc.

fails. Monitor 30 sensors 400 yds away. With
cables and easy software. Remote audio

alarm. Use TC-08 for most thermocouples.

with sensors for light, pH,
volts and temp. Great for
science fairs! Supplied with
ready-to-run software and
lots of physics/chem exp'ts.

creates standard 8-bit HEX files

- No device programmer required! On-board
USBE port is used for both firmware download
and communication with host PC at up to

2 megabits per second

- DLP Design

Rnofﬂg}- Limited ®

Stocked in NY by Saelig Compang: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire
networks, RS232/422/485, CANbus, etc. See www.saelig.com for Product of the Month!

Download FREE demo software. Sales only: 1-888-7SAELIG
www.saelig.com 716-425-3753 » -3835 (fax) saelig@aol.com

Download datasheets and order online at:

www.dlpdesign.com/usb/

P.0O. Box 503762, San Diego, CA 92150
858-513-2777

"We help engineers and hobbyists
worldwide embrace USB technology”
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Solid-State Voice
Recorder Using Flash
MSP43

By Murugavel Raju

he introduction of the flash MSP430 microcontrollers by
Texas Instruments with its wide choice of peripherals has
opened up unmatched flexibility in today's demanding
microcontroller application designs. The solid-state voice
recorder presented here is based on the MSP430F 149 that belongs to
the MSP430 family of ultralow power 16-bit RISC flash microcontrollers.

The MSP430F 149 is a 64-pin QFP device with 60 Kilobytes of flash
memory and integrated 12-bit A/D converter with internal reference.
The fast in-system programmability of the MSP430 flash memory allows
real time recording of the digitized voice. Not only does the MSP430 dig-
itize the analog voice pattern using the integrated analog-to-digital con-
verter, but also the voice data is stored in real-time in the MCU Flash
memory and subsequently played back.

This application takes advantage of the ability of the MSP430 micro-
controller to use the same memory array for both program execution
and dynamic data storage. The in-system programmability of the flash
and the long retention time of data in flash for up to 100 years make the
MSP430 microcontroller ideally suited for these applications.

Figure 1 shows the block diagram of this design. The analog and dig-
ital blocks are marked accordingly. Arrowheads show the signal path
from the microphone to the speaker. The peripherals used actively in this
application are shown internal to the MSP430F 149 block. Notice the inte-
grated 12-bit analog-to-digital converter ADC12. The analog multiplexer
integrated in the MSP430F 149 allows eight channels of analog data to be
input to the ADC12. In this design, only one channel 'AQ' is used as ana-
log input. The pre-amplified and filtered analog voice signal is directly
input to the analog input 'A0' of the MSP430. During record, only the first
two blocks are active and during playback, the last two blocks are the
active blocks. During playback, the stored voice signal data is sent to the
serial DAC via the MSP430 USART SPI. The active filter based on a TI
opamp filters the digital-to-analog converter output. This filtered signal is
then amplified by the audio power amplifier section and drives a minia-
ture speaker to play back the stored voice information.

Circuit Description

Figure 2 shows the complete schematic of the design. The con-
denser microphone picks up the voice and converts it into an analog
signal. The analog voice signal is then amplified by a Tl opamp
TLV2252 (Reference [3] is the datasheet for this device). The TLV2252
is a low-voltage and low-power dual opamp, one of which is used for
microphone signal amplification and the other in an active low-pass fil-
ter circuit associated with the DAC. The TLV2252 is chosen because of
its capability to operate at three volts with a low-operating current. The
amplified analog signal is bandwidth limited to the required voice spec-
trum before it is input to the integrated A/D converter of the
MSP430F149. A simple RC filter at the output does the bandwidth lim-
iting with a cut-off frequency approximately 2.7 kHz. The capacitor C4
across the feedback path also provides some high frequency roll-off.
Technically this filter serves as the anti-aliasing filter and is required to
avoid frequency aliasing of the input signal that could arise after sam-
pling. Bandwidth limiting to 2.7 kHz is essential to satisfy Nyquist since
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a sampling frequency of 5.5 kHz is used in this design. The sampling
frequency of 5.5 kHz is picked as a trade-off between voice quality and
maximum duration of voice that can be stored in the flash memory.
With the above values, approximately six seconds of speech can be
stored in the flash. The digitized 12-bit voice data is directly stored in the
flash without any compression. Compressing the voice data using A-law
or u-law to eight-bits doubles the storage time to 12 seconds.

The analog output portion is the serial DAC and the output filter cir-
cuit. The Tl data converter device TLV5616 DAC used in this application
features three-volt operation (Reference [4] is the datasheet for this
device). The DAC interfaces with the integrated hardware USART of the
MSP430 configured in SPI mode. The MSP430 SPI handles the required
16-bit word transfer to the DAC by taking advantage of the double-
buffering capability of the integrated hardware USART module. The
TLV5616 is a voltage output DAC that directly interfaces with the output
filter circuit built with the TLV2252 opamp. This filter is a second-order
Sallen-Key active low pass filter circuit that filters the sampling edges
from the DAC output. The filtered output needs further amplification
before it can be made audible by the speaker.

Finally, consider the audio power amplifier circuit. This is based on
the Tl audio power amplifier device TPA721 (Reference [5] is the
datasheet for this device). The TPA721 has a wide power supply com-
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Figure |. System Block Diagram.

MSP430F 149
Microphone A1D2c SPI
O—>—— -D—G— CPU —[}: = DAC ?:?Ittlgf Amplifier
imlM] [Flalshl [Tinl*rB|
Speaker
Analog I/ Digital \J Analog

<

/‘

>

patibility of 2.5V to 5V. The BTL (bridge-tied load) design of the output |
stage of the TPA721 provides approximately 6 VPP drive to an eight- |

ohm speaker at a supply voltage of three volts. The BTL also eliminates
the need for a speaker coupling capacitor. The TPA721 is available in
an MSOP footprint called the PowerPADTM that allows a compact PCB
design to be realized. Notice that an RC low-pass filter built around R13
and C9 — also known as the power supply de-coupling circuit — is
shown in Figure 2. This RC circuit filters the voice signal superimposed
on the battery supply by the power amplifier, before it is fed to the ana-
log circuitry.

The digital hardware is the MSP430F 149 flash microcontroller and
its associated passive components (Reference [1] is the datasheet for
this device). The integrated peripherals simplify the digital design and
this application is a good example for MSP430 being a "System in a
Chip." A 3.58-MHz ceramic resonator clocks the MSP430. The resonator
used in this application has built-in load capacitors for the internal clock
oscillator circuit. Timer B7 is used to generate the timed interrupts for
the sampling frequency. Timer B7 is clocked by the stable 3.58-MHz
clock as any jitter in this would reflect as jitter in the sampling frequen-
cy and affect the voice quality. The sampled analog voice signal is dig-
itized by the integrated ADC12 peripheral of the MSP430. Take care in
interfacing the analog and digital circuits. Notice that the analog and
digital grounds are shown separately. Also the analog and digital sup-
plies must be separated out as shown in the schematic to comply with
A/D grounding and noise considerations.

The digitized voice data is stored sequentially in the flash memory.
During playback, the stored data is transmitted to the serial DAC in the
same order as it was stored during recording and using the same rate
as the sampling frequency, via the MSP430 hardware USART module
configured in SPl mode. The DAC converts these data patterns to the
original voice signal and the following filter and amplifier circuit renders
it audible via the speaker.

Software

The code for this application is written in assembly language, using
the IAR KickStart integrated development environment. The
MSP430F 149 has 120 segments of main memory starting from 1100h
to FFFFh. Segment 0 to segment 118 are 512 bytes wide and segment
119 is 256 bytes wide. Segment 0 carries the interrupt vectors and must
not be modified during run time. Two more segments called Segment A
and B each 128 bytes wide are allocated as information memory in the
device. The user can use this information memory for storing device
identification codes. The information memory can also be used to sub-
stitute an EEPROM or can be used to store executable codes depending
on the assembler definition. The information memory is left unused in
this application. Please refer to the MSP430F 149 datasheet, reference
[1], for memory mapping of the flash memory in the device.

The executable code for this application vectors at 1100h, the start

address of the main memory. The compiled code size is 346 bytes and
occupies segment 119 (256 bytes) and segment 118 (90 bytes out of
512 bytes). Segment 0 is programmed with the interrupt vectors. The
remaining segments | to 117 are allocated by software to store the dig-
itized voice data. This is referred to as record memeory array and is 117
segments wide (59904 bytes) starting at 1400h and ending at FDFFh.
During recording, the voice data words are sequentially written into this
flash memory array, and during playback, the voice data words are
sequentially read from this array.

The software implemented runs the application in two modes —
Playback and Record — depending on the status of the record push but-
ton. As soon as the system is switched ON, it goes to the playback
mode and plays back any previously recorded voice message. The play-
back is repeated continuously as long as the system is switched ON. To
enter Record mode, the following steps are to be followed. While the sys-
tem plays back a message, hold the Record button. The LED lights up
in a moment indicating that the flash memory is erased and ready for a
new recording. Release the button and speak into the microphone. The
voice is stored in the flash and when the Record Memory array reaches
its capacity, the LED goes OFF, indicating that the recording is over.
Now the recorded voice is automatically played back continuously as
long as the system is switched ON.

Note that the flash memory can be erased and programmed only if
the MSP430 supply voltage is greater than or equal to 2.7V. Please refer
to the device specific datasheet. If it falls below 2.7V because of the
draining battery, the system cannot record voice. However, it plays back
the previously stored message a few more times until the voltage drops
below the operational level of the analog circuitry.

Construction

| built the prototype using a double sided through plated PCB
designed using PCAD. | used the MSP430 flash emulation tool (MSP-
FET430P140) to develop and debug the code and to program the
device. You can also use the MSP430 serial programmer (MSP-
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PRGS430) to program the MSP430 device. Both tools use the JTAG port
of the MSP430 to communicate with the device. The flash emulation
tool (FET) has the advantage of providing in-system debugging capa-
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bility. The FET tool is a low-cost MSP430 development tool offered by
Texas Instruments and combined with the JTAG on-chip emulation logic
of the MSP430 rules out the requirement of an ICE (in circuit emulator)
for microcontroller application development.

Conclusion

The integrated 12-bit analog-to-digital converter, the 16-bit timer, the
in-system programmable flash memory, and the flexible hardware
USART peripherals simplify this voice recorder application design and
the MSP430 provides a true system-on-a-chip solution.

Longer recording duration can be achieved by employing voice
compression like A-law or u-law and additional capacity can be achieved
by interfacing an external serial flash memory to the free hardware
USART module; the MSP430F 149 has two hardware USARTs program-
mable in asynchronous (UART) or synchronous (SPI) modes. The low
power operation of the MSP430 and the chosen analog components for
this design allow three-volts operation running out of 2 X AAA batteries.
NV
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Putting the Spotlight on BASIC Stamp Projects, Hints, and Tips

by Jon Williams

Stamp Applications

Objects in the Machine

A long time ago, in a galaxy far, far away®™ ...

Actually, it was the early 90s

and it was in Palo Alto, CA — at about the same time the BASIC Stamp was
being developed — the guys at Sun Microsystems were working on a little
language called Oak that they hoped would change the way we program

microcontrollers.

he idea was to cre-

ate a clean, easy,

object-oriented lan-

guage that could be

used on a variety of
small micros; the concept that
one program would work on any
micro — cross platform compati-
bility was the goal.

Due to a naming conflict with
another product, Oak was
changed to Java®®. Coincident
with the later stages of its devel-
opment was the public emer-
gence of the Internet. The nature
of the Internet and the variety of
operating systems connected to it
was ideally suited for the cross-
platform approach designed into
Java. Java's target changed and it
became a contributing factor for
the wild success and proliferation
of the Internet and World Wide
Web.

Pity, really, that they didn't
keep working towards the small
micros since Java is a very nice
language. It has, in fact, garnered
tremendous acceptance from pro-
grammers and recently with edu-
cational institutions. Most univer-
sities and many high schools are
switching from teaching C and
C++ to teaching Java. Well, it took
a while, but Java is finally avail-
able in a microcontroller format.

Parallax isn't the first to do it,
but just as the case was with the
BASIC Stamp, Parallax has made
it clean and easy with the Javelin
Stamp. So, if you're a C/C++ or

Footnotes

(1) From “Star Wars" by George
Lucas.

(2) Java is a registered Trademark
of Sun Microsystems.

Java programmer wanting to
explore the world of embedded
control, now you can do it with a
product from a company famous
for its reliable products and after-
sale support — and you can do it
with a cool little 24-pin DIP pack-
age.

This article is written for those
PBASIC programmers who are
new to Java, bought a Javelin for
all its cool features and power,
and have worked your way
through the programming tutori-
als in the manual. [f you don't
have a Javelin starter kit yet,
that's okay, too. Just be sure to
download the manual (it's free)
and read through chapters 2, 3,
and 4 — or none of this will make
any sense

Let's say that you do have a
Javelin and have played with the
tutorial examples. Now you're
excited, now you want to create
your own classes ... but wait, this
isn't quite as straightforward as
programming a BASIC Stamp.
No, it isn't, but you know what?
Taking the time and putting the
effort to learning Java properly is
worthwhile, especially as you start
to fill that 32K code space and
take on increasingly sophisticated
tasks.

OOP For Regular Guys
(And Gals!)

You've probably heard the
term Object Oriented
Programming (OOP) before, but
what does it mean, exactly? It
becomes self-evident when we
understand the programmer's def-
inition of an object. An object is a
[software] mechanism for

bundling data (variables) and the
means to manipulate that data
(code). This bundling is called
encapsulation. In procedural
(action-oriented) languages like
BASIC, data and code are sepa-
rated. Not so with Java. In Java,
objects contain both data and the
code (behaviors) necessary to
manipulate or use the data. They
are fully self-contained. In a Java
program, objects pass messages
to each other. This is the nature of
Object Oriented Programming.

Why should we care about
this? Well, for one thing, it can
make things easier by hiding grit-
ty details (this is especially nice
when you're using code written by
someone else). The biggest
advantage, though, is that it
makes reusing code very easy —
saving lots of time for program-
mers. We'll see both of these con-
cepts in action with our little
demo program.

Let's Just Do It

The easiest way to get your
arms around Object Oriented
Programming is to just haul-off
and do it. So we will. We'll keep it
simple so that we can grasp Java
concepts and get used to the way
the Javelin does things. Since all
programming tutorials start off
with a "Hello World" program and
with microcontrollers we say
"Hello" by flashing an LED, that's
what we'll do. Yes, yes, | know it
sounds amazingly ftrivial, but |
promise that the exercise is a
good one.

Most of us don't think twice
about LEDs because we've used
them so many times. And herein

lies one of the keys to succeeding
with an OOP language like Java:
thinking about it — a lot — at first
will save you hours of code rewrit-
ing later. OOP programs need to
be designed, not simply written.
An LED is a good place to start
with OOP, since it's a real-world
object that is easy to model with
software.

It becomes pretty interesting
when we actually stop to think
about what concerns we could
have when connecting an LED to
a microcontroller. What pin will
we use? How will we control it?
When we know these things, then
we can create code (called meth-
ods in Java) to turn it off, turn it
on, control it indirectly, invert its
current state, and to report what
it's doing at the moment.

Before we look at the LED
code, let me remind you that all
Java programs are composed of
one or more class files. To create
an object definition, we'll write a
class file with the same name as
the object type we're defining. It's
important to distinguish the class
file (definition) from the actual
instance of an object. My friend,
Al, told me to think of an object's
class file like a cookie-cutter. It
isn't the object itself, it's what
gives the object its "shape" — so
to speak. What you'll find as you
spend more time with Java is that
one class can be extended to cre-
ate a more complex version. This
is what is meant by inheritance:
the new class inherits all the capa-
bilities of the class used to build it.

Time to jump in and take a
look at Listing 1, the LED class.
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From this definition, we'll be able
to create LEDs to our heart's con-
tent and control them with ease.

One of the first things you
notice is an import line. What this
is doing is importing (gaining
access to) all (*) of the classes in
the core package [folder]. The
classes in this package have to do
with the Javelin's hardware,
specifically the CPU class. We'll
be using a couple methods from
the CPU class to control the pin
that controls our LED.

At the top, we define a couple
of constant (final) values to indi-
cate the current state of the LED.
The constants have values of true
and false, respectively, because
an LED is either on (true) or off
(false). These constants are pub-
lic so they will be the same for
every LED object we create.

Next come a few private vari-
ables (called fields in Java). It's
important that these values are
private because we need them to
be different for every LED object
we create. And being private,
they're hidden from the outside
world. In order to change these
variables, we'll create methods to
access and manipulate them.

In a tangible class (there are
abstract classes that are used as
the base for others) like LED, the
first method we'll deal with is spe-
cial; in fact, it has the same name
as the class. This method is called
the constructor. The constructor
does the work required when cre-
ating a working object. Some
classes have multiple construc-
tors (using a technique called
method overloading) that allow
an object to be created by more
than one means. We'll keep it sim-
ple and just have one constructor
in our LED class.

In our case, we're going to set
the pin to use, how we control the
LED, then make sure it's off.
Notice the use of the word "this."
While not strictly necessary, it
does help clarify the code a bit.
The use of "this" indicates the
object's fields, not the parameters
passed. The final line of the con-
structor calls the LED.off()
method to make sure the LED
starts in a known state. This is
important since the pin may have
been in use before being defined
to control the LED.

Now we can add methods to
the LED class that actually per-
form the control we discussed
earlier: turn it off, turn it on, follow
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an external value (indirect con-
trol), invert its state, and report
what it's currently doing.

The first method is called, big
surprise, off(). This method works
by calling the CPU.readPin()
method. Remember that
CPd.readPin() method is normal-
ly used to report the state of an
input pin, so it starts by making
the specified pin an input. In our
case, this will safely extinguish the
LED. We save the new state (off)
so it's easy to retrieve later and we
don't have to rely on examining
hardware for the current LED
state.

Our next method is used to
turn the LED on. This uses the
CPU.writePin() method which, of
course, is used to make a pin an
output and set it high or low. To
set a pin high, we pass a value of
true; to set it low, we pass a value
of false. In our case, the pin will be
the LED connection we passed to
the constructor and the control
value will be what we set in the
onState field. Once again, we save
the new state (on) so we can refer
to it later.

There may be times when we
want the LED to follow the value
of another variable or logical con-
dition so a method that will allow
that is convenient. This is the pur-
pose of the putState() method.
This method requires a Boolean
value (true or false) to be passed
to it. If the value passed is true,
the LED will be lit. If false, it will be
extinguished. This is very easy
code since we've already written
methods to turn the LED on and
off. Note that the value passed is
not related to how we control the
LED — true means on, false
means off; no matter how the
LED is connected.

An easy way to blink an LED
is to invert its state inside a loop
with a bit of a delay, so let's create
an invert() method. This method
sends the inverted (!) ledState
value to the putState() method.
Simple, huh?

Finally, there will be times
when we want to know if an LED
is on or off — without remember-
ing and dealing with the connec-
tion and control details. This is
the purpose of the getState()
method. Notice that this method
is defined as a Boolean type since
it returns a value of true or false.
The other methods we've created
don't return anything so they are
defined as void. Since we've previ-

ously saved the state of our LED,
it's a simple matter of returning it
to the caller.

Now, to those of you who are
PBASIC fanatics (like me), this
may seem like an amazing
amount of work just to manipu-
late an LED. It only seems that
way now. What you'll find after
you've worked with the Javelin a
bit is that this up-front work
makes the down-the-road stuff a
breeze, especially when it comes
to bigger programs and more
complex objects.

LEDs In Action

Okay, time to make this stuff
work and show the elegance of
Java in action. The circuit is a no-
brainer: three LEDs and three
resistors —probably stuff you have
within an arm's reach of you
computer.

The working code is in Listing
2. As with all Java programs, this
is a class file too, but this class
doesn't define an object. As | stat-
ed earlier, a Java program is
made up of one or more classes.
Java knows where to start
because it always starts with the
method called main(). So, we'll
have a main() method in this
class since it's this code we want
to run.

As with most of our Javelin
programs, we'll import the "core"
classes and, of course, we'll
import our new LED class so we
can use it.

Now we get to the good stuff
— using our LED class. Using
standard Java syntax and refer-
encing our new object class, we'll
create three LED objects: one
green, one yellow, and one red.
These are simple names for our
demo. Take advantage of Java's
verbose nature and name your
objects and variables so that your
programs are easy to read. An
HVAC project, for example, might
have LED objects called
acCooling and acHeating.

At the end of our demo, we're
going to do some precision tim-
ing, so we'll define a timer for
each — and give them an appro-
priate name. Timers use a special
Virtual Peripheral (VP) that runs in
the background. The Javelin has
several virtual peripherals and up
to six can run at the same time.

The nice thing about timers is that

only one VP slot is used, no mat-
ter how many timers we define.

Other VPs include UARTs for
background serial communica-
tions, a PWM VP that's perfect for
servo and motor control, A2D and
D2A conversion.

Back to our LEDs; let's start
with the basics. And now we see
the fruits of the work we went
through to design the LED class.
How easy is this?: green.on().
Could we make it any more obvi-
ous? If so, | don't know how. And
this is part of the point. Well-
designed code is easy to read and
understand without a lot of addi-
tional comments. That applies to
any programming language, but
Java is particularly supportive of
this concept.

Since we know how our object
code works and the rest of the
basic demo is easy, let me just
explain that the CPU.delay()
method is identical to PBASIC's
PAUSE command except that it
takes a parameter in 100
microsecond (0.1 millisecond)
units. So, a delay of 5,000 units is
a half second.

Now for the timers, because
these are incredibly useful. Once
we've defined a timer, we start it
with the mark() method. We can
check to see if a given timer has
reached an elapsed time (in mil-
liseconds) with the timeout()
method that passes a single
parameter. This will return true if
the timer value is equal to or
greater than the value passed
(there is another version of the
timeout method that allows even
greater resolution).

So here's what's happening at
the end of the code. We've creat-
ed a very tight while-loop that
checks on the timers for each
LED. When a timer expires (time-
out () returns true), we restart that
timer and invert the state of the
associated LED. In the end, you'll
see all three LEDs flashing at
completely independent rates.

Resources:
Jaon Williams
jonwms@aol.com

Parallax
599 Menlo Drive, Smte 100
Rocklin, CA 95756
(888) 512-1024
www.parallaxinc.com
www.javelinstamp.com

WWW. |avellnstamp com



Stamp Applications

This is a neat demo, right out of
the Javelin manual. But now
extend this idea beyond flashing
LEDs. How many of your projects
could benefit from launching spe-
cific chunks of code at precise
timing intervals? A lot, I'll bet.

In the end, the question begs
to be asked ... Did we really need
to create a class file to control an
LED? Of course not. That said,
which line of code do you think is
more obvious?:

alarmLED.on () ;
or ...
in (CPU.pin0, true);

Both are valid. Both work.
Only one tells us exactly what's
going on. Java requires a little bit
of discipline and yet it pays
tremendous dividends for doing
so. Besides, if you don't have time
to do it right, when will you find
time to do it again?

np.peripheral

<105

* @param

* Rparam

ioPin LED control pin
onState Qutput state of c©

1ishes the LED

public void off() {
CPU.readPin (ioPin) ;
ledState = LED OFF;

Parallax Inc.

the basic oper:

ontrol pin

Where Do We Go
From Here?

If you've worked your way
through the manual and started
to play, you might do what ['ve
been doing to learn the Javelin:
I've been porting some of my
favorite BASIC Stamp projects
and code snippets — especially
those things | tended to use a lot
as they're perfect candidates for
object class files. If you want
more reference material, there are
over 1,000 books available on
Java programming. Almost none
of them deal with embedded pro-
gramming, per se, but they do
teach Java well and most of the
code will run with little or no mod-
ification on your Javelin.

Also keep an eye on the
Javelin web site for new code and
application notes. As Parallax
(and others) develop new class
files, they will be documented and

to light LED

// LED object demonstration
// by Jon Williar
// jwilliams@pa
r'I /

f/ 03 MAY 2002

import stamp.core.*;
import stamp.peripheral.io.LED;

public class HelloLEDs ({

public static woid main()

create LEDs
LED green = 1
LED yellow

| LED red = new

i

| 1) crasti st

| Timer greenTimer

greer.c

lay (5000) ;

CPU.delay (5000) ;

= new Timer();

new Timer();

; How Fast Did You Say?

he readers of this magazine
| are sharp. Very sharp.
Several caught my horribly glar-
ing error in last month's column,

The correct speed of sound
is, of course, about 1,130 feet per
second at sea level — in dry air at
72 degrees Fahrenheit. That's a
far cry faster than the 0.9 feet per
second that | quoted. Please
accept my apology for the error. |
was referencing an old [incorrect]
SRF-04 tech sheet. Still, it's my
responsibility to verify technical

posted. This will, ultimately, save
us all a lot of work and allow us to
focus on designing solutions
instead of churning out grunt
code. And make sure you join the
Javelin Stamp group (on Yahoo!
Groups). That will keep you in
touch with other Javelin program-
mers.

onState) ;

ED with external

S
* Inverts state of LED
* . f

public void invert() |

putState(!ledState);

[ 4%
* Returns LED status
. TOM My

=

return I
"/
public boolean getState() |
return ledState;

green.invert();

e (yellow.getState() ) ;

data that | don't generate myself. |

variable

D status (LED OFF, LED ON)

yellowTimer.mark() ;

redTimer.mark() ;

LEDs at

I'l do that in the future.

To me, the only thing more
appealing than an intelligent per-
son is an intelligent person with a
sense of humor. One reader sug-
gested that the reason Texans |
apparently speak more slowly |
than the rest of the world could |
be accounted for by my speed of|
sound error. Funny. Very funny.
Truth be told, I'm a native |
Californian currently living in the |
great state of Texas — and ||
wouldn't have it any other way.

| think you'll agree that the
Javelin is very exciting. If we look
back and see all the cool things
the BASIC Stamp has done, one
can only imagine what the Javelin
and its programmers will do ...

Until next month, happy

Stamping — in PBASIC or Java!
NV

[Listing 1 |

CListing 2 |

different rates

rue)

(greenTimer. timeout (250) )
greenTimer.mark(); |

|
{

if (yellowTimer.timeout {333))
yellowTimer.mark() ; |

yellow,invert({);

if (redTimer.timeout (1000)) |
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Questions & Answers

QUESTIONS

I have a problem with my
BS2. | can download my pro-
gram from my computer, and it
works great. However, if |
"reset" the stamp with the reset
pin or if | unplug the power, it
seems like the program is
nowhere to be found on the
Stamp’s memory.

#6021 Jason Mantey
via Internet

Are there any circuits out
there or a device that could con-
vert an infrared signal to a serial
and analog output? | would like to
convert the infrared signal that is
coming out of a cellular phone to
a serial port so that | could con-
nect other custom devices includ-
ing a computers serial input.
#6022 J. Mackey

via Internet

| am looking for a high-volt-
age circuit to be used on a gas

This is a READER TO READER
Column. All questions AND
answers will be provided by Nuts
& Volts readers and are intended
to promote the exchange of ideas
and provide assistance for solving
problems of a technical nature. All
questions submitted are subject to
editing and will be published on a
space available basis if deemed
suitable to the publisher. All
answers are submitted by readers
and NO GUARANTEES WHAT-
SOEVER are made by the publish-
er. The implementation of any
answer printed in this column may
require varying degrees of techni-
cal experience and should only be
attempted by qualified individuals.
Always use common sense and
good judgement!

Send all material to Nuts & Volts
Magazine, 430 Princeland Court,
Corona, CA 92879, OR fax to
$909) 371-3052, OR email to
orum@nutsvolts.com

ANSWER INFO

e Include the question number
that appears directly below the
question you are responding to.

e Payment of $25.00 will be sent
if your answer is printed. Be sure
to include your mailing address if
responding by email or we can
not send payment.

e Your name, city, and state, will
be printed in the magazine, unless
you notify us otherwise. If you
want your email address printed
also, indicate to that effect.

o The question number and a short

summary of the original question
will be printed above the answer.

o Unanswered questions from a
past issue may still be responded
to.

e Comments regarding answers
printed in this column may be
printed in the Reader Feedback
section if space allows.

QUESTION INFO

To be considered
All questions should relate to one
or more of the following:

1) Circuit Design

2) Electronic Theory

3) Problem Solving

4) Other Similar Topics

Information/Restrictions

o No questions will be accepted
that offer equipment for sale or
equipment wanted to buy.

o Selected questions will be print-
ed one time on a space available
basis.

e Questions may be subject to
editing.

Helpful Hints

o Be brief but include all pertinent
information. If no one knows what
you're asking, you won't get any
response (and we probably won't
print it either).

o Write legibly (or type). If we
can't read it, we'll throw it away.

e Include your Name, Address,
Phone Number, and email. Only
your name, city, and state will be
published with the question, but

we may need to contact you.
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cooking grill.

My uncle builds gas grills for a
living and we have been using a
push-button crystal ignitor. The
problem we are having is this is a
mechanical device and you can
buy only in one length and, of
course, they don't last long.

We visited a trade show for
home cook ware show and there
was a vendor who used a high-
voltage circuit tied to a car spark
plug that is mounted next to the
gas to ignite the gas. This unit ran
on a 12-volt, one-amp battery and
used a car automotive coil. Where
can | find this circuit?

#6023 Douglas Back
via Internet

Having salvaged numerous
motors from hard drives (the
ones that spin the hard disk), |
finally came up with an applica-
tion. My problem is that | don’t
know how to wire these. They
appear to come with some con-
trol circuitry built in, and they
have several connecting wires.
For example, one of them, a
Nidec 4515-3BCA-01
(P/N004060802) has six connect-
ing wires. All I'd like to do is to get
this motor to run at full speed.
Suggestions on how to accom-
plish this would be appreciated.
#6024 Axel Schmetzke

Stevens Point, WI

Cadmium zinc telluride (CZT)
devices make great nuclear radia-
tion detectors, but I've been
unable to find any circuit dia-
grams to build one. Has anyone
had any experience with these?
#6025 Bob Grove

via Internet

| have a 35mm SLR camera. |
was wondering what circuit is
behind the camera flash trigger. |
measured the flash trigger and it
read around 0-.05 VAC and when
| pressed the shutter button it
jumps to .33 VAC, then it trickled
back down.

| would like to be able to trig-
ger a relay or turn on a transistor,
but this AC voltage is so low.

What kind of simple circuit do |
need?

Qui Nguyen
via Internet

| am looking for a small audio
playback board that has a non-
volatile memory with an onboard
amp. It needs to be as small as
possible to be incorporated into a
handheld prop. | want one that is
programmable from a PC under
Windows. The quality of the play-
back should be of fair quality as it
will be feed through a small
speaker say 1" in size or so. |
would also like to be able to select
from two or more sound samples
for playback.
#6027 Gary Houser
via Internet

| have heard, but not seen,
that it is possible to control an air
conditioner motor, or other large
motor, with PWM. | am curious if
it is possible to build a circuit that
takes a TTL level PWM signal and
switches 230 volts DC 20 or 30
amps at a 20 kHz rate. | would
like to use this to add specialized
speed control to my table saw.

Some people have mentioned
IGBTs as a solution, but | don't
know what they are.
#6028 Craig
via Internet

| have a portable CD player.
I'd like to use the radio speakers
in my car to broadcast its music,
so | don't have to drive with ear-
phones. | thought of buying a FM
transmitter, that would allow the
player to act like another FM sta-
tion — but they seem way over-
priced.

Can somebody provide me
with an inexpensive, simple cir-
cuit [ can just build?
#6029 Thomas Ng
via Internet

| need a diagram for a vari-
able current control for my AC
arc welder. | have two SCRs p/n
205a5981p1 3/4" stud mount ...
the voltage is between 30 and 50
volts. The max current will be 225



amps, the min will be 35 to 40
amps.
#60210

Steve
via Internet

I'm looking for an IC-like or
similar to the MC145028P in the
April wireless remote control arti-
cle. The object is to decode the
X10 remote controls model
KR21A, KR19A, or other X10 con-
trol devices. | wish to build a
receiver DC version for remote
control. | have a Ming 310 receiv-
er board. Would adapt.

#6021 1 John Pineau
via Internet

ANSWERS

[2023 - FEB. 2002]

| have a Dunn MP-979 lap-
top, manufactured by Chicony.
It has an internal CD-ROM, but
will also support an internal
DVD drive in place of the CD-
ROM.

| want to upgrade, but |
don't know what brand or
model DVD drive will fit into
this system and Chicony has
closed down ils laptop division
and no longer provides any
information or support.

| found a supplier of DVD dri-
ves for this laptop: (and its two
brothers the MP-978 and MP-989)
www.orphanlaptops.com/mp9
78_mp979_mp989_parts.htm.
They also have Zip and LS-120
drives.
Amos Bieler
Springfield, MO

[3027 - MAR. 2002]

How does a DC clamp meter
work? Is it based upon Hall-
Effect transistors?

Can someone provide a low-

cost circuit for a 10-60 amp DC
clamp meter using a digital
panel meter?

A circuit using a CSLAICD
Hall-Effect Sensor from
Microswitch was originally pub-
lished by EDN and is reprinted on
p 255 of Rudolf F. Graf's
Encyclopedia of Electronic
Circuits Vol. 3.

It has a range of 0-40 amps
and uses a linear Hall-Effect sen-
sor in a small gap of a toroid.
However, | recommend going
with a Fluke AC/DC current
clamp, since it is probably nearly
impossible to get the parts.

If you do not have the need
for an isolated/temporary mea-
surement, | recommend using a
shunt arrangement due to the bet-
ter accuracy. (Hall-Effect gets
about 3%, shunt can get you eas-
ily to 0.05%.) Shunts are available
through Industrial Suppliers in
single piece quantity and can be
connected directly to a sensitive
digital panel meter.

Walter ). Heissenberger
Hancock, NH

[3029 - MAR. 2002]

The clock in my 1989
Mercury has a problem. The dig-
its light and it keeps time, but
the set functions don't work. |
lried cleaning the contacts and
this was no help. Also, the resis-
tor seems to be running hot.
Appreciate any tips on getling
this thing to work.

I am not familiar with your
particular clock module, but |
have seen several different mod-
ules. All modules either have inte-
grated switches like on a calcula-
tor or use discrete push-button
switches. In either case, you have
to verify their operation with an

[4027 - APR. 2002]

What type of DC motor and
controller could be used to
obtain a smooth non-cogging
slow rotation down to 3 RPM —
direct drive?

Is there anyone (reason-
ably priced) who might do cus-
tom work involving a linear
| lathe and motor control?
| I'm trying to reproduce a
| simple overhead record mas-
tering lathe and | do have one
to help us.

#1 The secret to recording
and playback isn't the motor
smoothness, but rather its in the
flywheel. "Wow and Flutter" is
controlled by mass of a flywheel.
Even AC motors "start and stop"
unacceptably, and digital or step-
per motors also do the same.
Whichever motor you choose,
you will need one that has mini-
mal jerking motion and a fly-
wheel apparatus of some kind
attached to smooth out the
bumps. The larger the spinning
mass and diameter, the
[ smoother the ride. Also a cou-
pler or damper made out of

ohmmeter (make sure ignition is
off). If the switch contacts are
worn out or deformed (from
heat), cleaning them will not help,
you need to replace them.
Regarding the resistor getting
hot, if it is not badly discolored, it
is probably normal. Assuming the
resistor was properly rated to
begin with. By definition, that is
what resistors do. They either
drop voltage or limit current,
which generates heat.
Haim Sandel
Phoenix, AZ

[3028 - MAR. 2002]
[ want to drive an LCD dis-

Packs & Charger for YAESU FT-50R /40R / 10R:

FNB-40xh simnnes 7.2v 650mAh  $41.95
FNB-47 xh pase 7.2v 1800mAh $49.95
FNB-41xh jswwneyy  9.6v  1000mAh $49.95
For YAESU FT-51R/41R/11R

FNB-38 pack (5wW) 9.6v_ 700mAh $39.95
For YAESU FT-530/416/816/ 76/ 26:

FNB-26 pack rane) 7.2v 1500mAh $32.95
FNB-275S (5w tanti) 12.0v _1000mAh $45.95
For YAESU FT-411/470/73/33/23;

FNB-11 pack (5w) 12.0v 600mAh $24.95
FBA-10 6-Cell AA case $14.95

Packs for ALINCO DJ-580 /582 / 180 radios.
EBP-20ns pack 7.2v 1500mAh $29.95
EBP-22nh pk (5w)  12.0v 1000mAh $36.95
EDH-11 6-Cell AA case $14.95

For ICOM IC-Z1A/ T22-42A4 / W31- 324/ TTA
BP-180xh o« gy 7.2v 1000mAh $38.95
BP-173 pack (5w) 9.6v__ 700maAnh $49.95

For ICOM IC-W21A / 2GXAT / V21AT (Bisck or Gray)

BP-132s (5w nmsy) 12.0v_1500mAh $49.95

RG] _JunespecaLs: sy

For ICOM IC-2SAT / W2A / 3SAT / 45AT elc:

BP-83 pack 7.2v___600mAh $23.95
For ICOM 02AT etc & Radio Shack HTx-202 7 404:
BP-8h pack B.4v 1400mAn $32.95

BP-202S pack (rx-202) 7.2V 1400mAh  $29.95
For KENWOOD TH-79A/42A / 22A;
PB-32xh pack rume) 6.0v 1000mAh $29.95

PB-34xh pack(swramey  9.6v_1000mAh $39.95
For KENWOOD TH-78/48/28/27:

PB-13 (originaisizey 7.2V 700mAh _$26.95
For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

PB-6X pua wengpngy 7.2V 1200mAh$34.95

Mail, phone, & Fax orders welcome! Pay wilh
Mastercard / VISA / DISCOVER / American Express

Call 608-831-3443 / Fax 608-831-1082
Mr. NiCd - E. II. Yost & Company
2211-D Parview Road, Middleton, Wi 53562

CALLOR WRITE FOR OUR FREE CATALOG!
Cellular / Laptop | Videocam | Commercial & Avaton packs too!
E-mail: ehyost@midplains.net

I_.-"I'_atml generation Galep-4 uses
’ FASIC universal pin technalogy for
each pin of 40 pin Z1F-socket. 13004
device library / lifetime free updates.
Programs 816-bit EPROMS
EEPROM<, 0-Power RAM, FLASH,
Serial EEPROM's, GAL, PALCE,

Circle #54 on the Reader Service Card.

) ’ o
L . 4
AER 1]

Introducing a pocet bro rammer
with true Universal Output

microcontroliers such as 87/8%xxx,
PIC, AVR, STé2, etc. Low voltage
devices down to 1.3V. No adapter
required for DIL devices. B Hrs.

operation on battery (AC charger
Included). Runs WIN 98,NT,ME,
2000,XP with Hex/Fuse Editor,

downloads: www.conitec.net

some type of semi hard rubber
will take out the torque affect
from the input drive and reduce
some of the problem.

Rubber belt drives were
extensively used in early sys-
tems for this purpose, but with
today’s stepper motors, a simple
hard rubber coupler between the
motor shaft and the drive gear
should do just fine.

Chris
Bieber, CA

#2 A DC drive is capable of
producing full torque at zero
speed. But you also need one
with low-velocity ripple. The
motor controller is the easy part
since National Semiconductor
has the LM12, a power OP-Amp
specifically targeting DC motor
and servomotor applications
providing up to 150 watts of
power. Their application note
AN-446 discusses the details.
The motor, however, needs to
also have a tachometer (or simi-
lar) for the necessary closed
loop control. '

Walter ]. Heissenberger
Hancock, NH |

play from a computer with a
VGA output using a VGA/NTSC
converter. The display has a
NTSC input and a resolution of
1152H x 234V. Would this work
for displaying text and graph-
ics? The VGA is 640 x 480 and |
wonder if this would work with
the resolution of the display.

Many manufacturers make a
VGA-to-NTSC converter for less
than $100.00. One company
which advertises regularly in Nuts
& Volls sells such a converter for
$99.99 and has outputs for com-
posite, S-video, and RGB. Other
units are similar and have soft-

B

Remote contral from other apps, (e.g.
VisualBasic). Substitutes high priced
universal programmers e.9. ALL-11
{HILD) or LAB-TOOL-48 (ADVANTECH!
Providing virtually matching perfor.
mance al only 1/3-1/5 the price.

Info, orders, softwr : 619-702-4420
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ware to initialize and optimize the
resolution for the display you're
using. The company mentioned
above is Matco.

Another solution is to pur-
chase an accelerated graphics
adapter that has NTSC outputs
already on board. Doing this will
be more beneficial costwise
because you will be upgrading
your current Graphics card with a
card that is probably more perfor-
mance enhancing than your cur-
rent card.

TigerDirect.com sells sever-
al converters you connect your
computer to that allow you to
have your monitor and LCD
NTSC display on simultaneously
like Matco’s product. They also
sell Graphics cards with VGA
NTSC outputs and some with
NTSC inputs. Their address is
TigerDirect.com, 7795 West
Flagler St., #35, Miami, FL 33144.
Their phone number is 1-800-
888-4437. You didn't mention
what type of input the display has,
but most adapters and converters
will work with the most common.

Larry Wheeler
Fort Stockton, TX

[4021 - APR. 2002]

[ would like to make or buy
a serial to USB interface. |
thought | remembered a project
in Nuts & Volts some time ago
in back issues, but don't recall
the dates.

I'd have to go through my
back issues, but | do recall the
device described in the issue was
a Future Technology Devices
International (FTDI) USB to serial

[4028 - APR. 2002]

| have a semi-remote 20
acre property that has a cabin
and several buildings on it, but
no electricity or phone line. The
closest phone terminal is about
one-two miles away.

My plans are to attain dial-
tone and, through an alarm
hooked to an aulodialer, keep
the premises secure.

Is there a way to use RF
(i.e., mobile radio, ham, GMRS,
FRS) to interface to a telephone
to get dialtone? | know there
are repeaters, but they are out-
side my budget.

I have solar panels, batter-
ies, inverters, etc. | am also into
electronics.

#1 If you can get analog cellu- |

lar signals at your lake home, the

chip.

There is a great deal of infor-
mation on the FTDI web site at:
www.ftdichip.com/.

Here you should be able to
find product information,
schematics, drivers, and every-
thing you would need.

Phillip Stevens
Pocasset, MA

[4026 - APR. 2002]

Would it be worthwhile to
try to interface a NEC
Silentwriter Model 640 laser
printer to a PC?

It has an eight-pin connec-
tor (LocalTalk) and the instruc-
tion manual describes the func-
tion of the pins. | can only
locate MAC software for this
printer.

I'm afraid that what you want
to do is probably not possible, or
at least not worth the effort it
would take to do it. LocalTalk is
the name Apple gave to the phys-
ical network hardware which they
used to link their computers
together, so if this printer has a
LocalTalk port on it then it proba-
bly expects to be hooked into an
AppleTalk network. (AppleTalk is
the software protocol which com-
municates via the LocalTalk hard-
ware; equivalent to the way
Novell, Lantastic, or Windows
Networking are protocols which
communicate via 10BaseT hard-
ware.)

There were some LocalTalk
adapters cards made, by both
Apple and third-party manufactur-
ers, which would allow you to
hook a PC to such a network, but

Motorola three-watt bag phone
with the Portable Cellular
Connection kit (PN S1936A) will
give you dial tone. You can con-
nect any modular phone to the
RJ11 jack on the connection kit,
You then pick up the phone and
dial like normal. The interface
and bag phone take care of the
dialing and voice on the cellular
end.

Alternately, | have converted
some digital phones to work with
autodialer equipment. | have
some products that are able to
use the Kyocera digital phone to
dial out on alarm.

Luke
via Internet

#2 First of all you should
check your location with a cell
phone (volunteer a friend if you

to the best of my knowledge
these were all discontinued about
8-10 years ago, and there is very
little information available about
how they worked. Even if you
could locate one, getting it to
work under Windows 9x would
probably be near-impossible,
since to the best of my knowledge
no one has ever written anything
other than DOS or Windows 3.x
drivers for these cards, and | don't
think the software which came
with them allowed the PC to be
anything other than a client to an
Apple server, anyway.

Gary Akins

Austin, TX

[4025 - APR. 2002]

I am setting up a diskless
workstation. | need a boot
PROM for a NIC for a diskless
node. Is it possible to "roll my
own" boot PROM?

The application is a bare-
bones system that | now bring
up from a floppy. The disk has a
self-decompressing  minimal
Linux system on it. [ can elimi-
nate the floppy if | boot from the
network. But, if | can find a chip
to act as a boot PROM with
enough memory on it to also
store the Linux system, | can
eliminate the floppy, and bool
without a server.

| believe the exact information
you are looking for can be found
in the Linux How-Tos, in particu-
lar, the Diskless-HOWTO
(www.linuxdoc.org/HOWTO/D
iskless-HOWTO.html).

Information included:
Software configuration, boot ROM

don't have one). If it is possible to
make and receive cell phone
calls, your options may improve.
Most security systems nowdays
have the option of using the local
cell phone network to send alarm
information back to a monitoring
station, which means you will be
paying some sort monthly moni-
toring fee.
Dan Hockey
Des Moines, IA

#3 The phone autodialer is the
expensive part because of the
legal registration. As a licensed
HAM, you could modify a 900
MHz cordless system for this.
Some have been known to do
similar with FRS, though | ques-
tion the legal side of that. | have
been thinking of a simple
repeater controller, with a phone

selection, boot ROM program-
ming, useful links.

One of the links is to disk-
lessworkstations.com, which
sells ready to go boot ROMs for
various NIC flavors for $15.00.
That seems pretty cheap to me!

Jim Gallagher
Cypress, CA

[4024 - APR. 2002]

My wife owns a 1998
Honda CRV and lost one of the
transmitters to lock and unlock
the doors.

The dealer wants about
S100.00 to replace it. Is there a
cheaper replacement or can |
make one myself?

The remote for the CRV
Honda needs to be programmed
with a code specific to the vehicle
to be used on. Otherwise, anyone
with a transmitter running on your
frequency could unlock your car.
Unless you have the time and
money to reverse-engineer it, the
factory replacement is the better
way to go.

Dan Hockey
Des Moines, 1A

[4023 - APR. 2002]

In the earlier versions of
DOS 6.x, the included Defrag
program would allow the user
to alphabetize the folders and
files to easily find what you
were looking for. From
Windows 95 on, | haven't found
the equivalent way of doing this
in a native DOS environment,
and a DIR command just brings
up a jumble of files and folders
that's tough to sort through.

patch option, as a BASIC Stamp
article.

Tone ID and Touch Tone
control should be fine. Voice ID
gets expensive.

(ID is required!) There IS a
"hidden transmitter controller"
available for around $30.00 that
could be adapted in some ways.
Try a search for that?

If you can put all of the dial- |
ing and phone equipment in a
box near enough to the phone
pole for a single wire run, then
the install cost should not be too
high. Then all that you need is
the radio links between there and
the cabin(s). Just do not forget
that all the vandal needs to do is
cut the phone line to block the
out going call.

Jerel Arbaugh
Pearblossom, CA
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How can I to do this without
getting a third-party file manag-
er?

Also, when | minimize my
Windows program, click on the
DOS prompt to go to a DOS
window... On my Win 95
machine, the Windows program
stays minimized, the DOS C:
prompt pops up, | do what |
need to do in DOS, close the
DOS program and type Exit,
and I'm back to minimized
Windows program again. If | try
this on my Win 98 computer,
the computer shuts down and
reboots in DOS when [ click on
the DOS window, thereby
dumping my minimized
Windows program.

Is this a default setlings

problem on my Win 98
machine, or is there something
fundamentally different

between Win 95 and Win 98 in
the way each handles DOS win-
dow requests?

For a neat directory listing use
this command: "set
dircmd=/ogn/p" (entered w/o
quotes at the DOS prompt or
added to your autoexec.bat file).
The dir command will now list
everything alphabetically starting
with the directories and pause at
each screen full of data. | don't use
XP or ME, but can confirm that this
works across all the other flavors of
Windows. Type dir/? at DOS
prompt for these and other switch-
€s you can use.

As to the second part of your
question, you'll want to check and
compare the properties of your
DOS command (which could be a
shortcut to, or actually your com-
mand.com or DOS-based pro-
gram). In Windows, right click on
the appropriate icon or file and
select Properties. Go to the
Program tab (second from left) and
click on Advanced (near bottom of
this screen). On the Win 98 PC,
you'll probably notice that the MS-
DOS Mode box is checked (where-
as it isn't on the Win 95 machine).
Unchecking this box on your '98 PC
will cause Windows to remain run-
ning while you work in DOS, rather
that Restarting in DOS mode. You
can also change other DOS attrib-
utes here, such as whether DOS

opens up full screened or win- |

dowed, etc. Note that this is only

applicable to the DOS command

prompt (command.com) or DOS-
based programs only.

Ian Carmichael

Queens Village, NY

[3022 - MAR. 2002]

| recently installed an inde-
pendent PA system in the gym-
nasium of my local school. |
would like to tie this system
into the school-wide PA system
so that when there is a school-
wide announcement, it could
use the speaker system that is
in place in the gym.

#1 My simple answer is to use
a VOX switch circuit like the one
in The Encyclopedia of
Electronics, Vol 5. from Rudolf F.
Graf and William Sheets, at the
bottom of page 553. These cir-
cuits are pretty simple, this one
has only a handful of parts. Put
simply, VOX is typically used for
automatically starting a tape
recorder when an audio signal is
heard on the input. When you
find one of these circuits (or kit,
or possibly even prebuilt), con-
nect the audio/mic input to the
schoolwide PA system. Put a sin-
gle pole, double throw relay on
the VOX circuit where it would
usually connect to the record but-
ton of the tape recorder (in fact,
there's probably already a relay
in most circuits you'd find). Then
connect the Normally Open ter-
minal of the relay to the audio
input from the school-wide inter-
com. Then connect the Normally
Closed terminal to the audio

source used within the Gym. The |

Common terminal goes directly
to the input of the Gym PA.
That's it!
Eric Hungerford
Seattle, WA
|
| #2 First, | am assuming that
' there is a pair of wires from the
office to the gym. On the office
intercom, make a small box to
mount very close by, preferably
metal. It will have a toggle N.O.
switch and a 70-volt to 8-ohm
transformer in it. The intercom
output on the back of the inter-
com system is most likely a stan-
dard 70-volt output. Simply tie
across the output with the new

series with the 70-volt side. Hook
the 8-ohm side to the wires going

ohm transformer with the sec-
ondary being whatever your amp
there requires as an input. Using
two transformers is safer and pro-
vides some isolation.

If no wiring exists between
the office and gym, consider

transformer with the switch in |

to the gym. At the gym, use an 8- |

using a wireless intercom. Plug
one up in the office and one in
the gym and try them. If they
work, you can open them up and
get started. If not, go back to
wiring.

If you get good comm with
the wireless intercoms: take the
office unit and wire up the 70-volt
to 8-ohm transformer to the inter-
nal speaker with the same speak-
er switch in series. Most of these
intercoms have a lock button,
which will allow them to be
always "on." At the gym, use a
transformer across the speaker
to match impedance with you
amp.

You're in business! Did the
latter at my kids school. Works
great!

Ken Williams
via Internet

#3 What you need to install is
either an automatic speaker
switch or an automatic
audio/video switch. This switch
monitors both audio and video as
a switching criteria. Both devices
are made by R.F. Engineering
and sold through MCM
Electronics, Centerville, OH.
Since you may be coming off of
a 25 or 70 volt PA System you
will probably want to switch the
signal source rather than the
speakers and therefore have to
get the voltage down to the
required level through a voltage
divider.

Walter ). Heissenberger
Hancock, NH

#4 Most school intercom sys-
tems use a constant voltage 25-
volt intercom system. Basically,
what this means is that at its
rated power output, if you put a
voltmeter across the output of a
25-volt constant voltage system,
you would measure 25 volts
RMS. Constant voltage systems
are used to overcome resistive
losses in audio cable. So basical-
ly, you need to grab an unused
output off of the switch bank
back in the main office (unless
you are fortunate enough to
already have a run from the
switch bank to the gym) and run
a shielded cable to the paging
amplifier in the gym. Ground the
shield on the office side.

At the paging amplifier in the
gym, install a 25-volt audio trans-
former that you ripped off that
paging speaker everyone hates

in the hallway next to the gym (or]
you could be honest and buy one
at RadioShack). Hook the two
conductors from the cable from
the office to the half watt tap and
common on the primary side of
that 25-volt xformer. Do not
ground the cable from the office
on the gym side. On the sec-
ondary of the 25-volt audio trans-
former (which should be the
eight-ohm output), run one lead
of that transform through a 33k
ohm resistor into an unused aux
input of your gym amplifier.
Ground the other end of the
eight-ohm secondary of the
transformer to the ground input
of the aux input of the gym
amplifier.

Here is why this should work:
Most auxiliary inputs of ampli-
fiers have an input impedance of
10k ohms and a sensitivity (volt-
age required for rated output) of
about 150mv. On a 25-volt pag- |
ing system, you could probably |
expect a signal of eight-volts
RMS on the primary of the 25-
volt xformer (rarely are ampli-
fiers operated at their rated out-
put). With a 25-volt half-watt
audio xformer, the turns ratio on
such a transformer would be
12.5-to-1, so the voltage on the
eight-ohm tap of such a trans-
former would be about 640mv
(millivolts) under normal operat-
ing conditions. So, the voltage
needs to be further reduced into
the amplifier to prevent clipping.
This is done by the simple volt-
age divider network created by
the 33k ohm resistor in series
with the 10k impedance of the
aux input of the gym amplifier.

By the way, the 25-volt trans-
former also provides common
mode rejection, which basically |
means that it will eliminate any
hum which might have been
induced in the cable running
from the office to the gym. Be
sure to install the transformer as
close to the gym amplifier (with-
in a foot) as possible. Also make
sure the cable between the
xformer and the aux input is
shielded and grounded at the
amp.

One final thing, on a 70-volt
system, simply substitute a 70-
volt audio transformer for the 25-
volt and all will be well.

Dan Lash
Expanets of Indiana
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www.web-fronics.com

www.web-tronics.com

High Tech Video system w Audio

Includes TWO B/W Cameras w sound & LR. (night vision) ONE
5.5i B/W Monitor with Built-In adjustable Switching(from 2 to 20
seconds)& two 60 ft. pre-wired cables. Everything you need to set
up a high tech video monitoring system at home, office,restaraunt

warehouse or use it as a baby monitor. Easily hooks into VCR for 24-960 Hour

P— Video Recording also lpl\p;;(\ CRis
91 o1 item # Dual View J2VDC version
: 3 Fantastic Price! 120VAC version

$119.00 ea $349.00 1
($109.00 ea. qty 4)

view extensive details@ web site

Auto-Temp Solder
Station with
Ceramic Element —

e

* With Ceramic Heating i
Element for More Accu I"-\KQ
Temp Adjustment.

* 3 Conductor Grounded

TR0 CAB0'C (476" R-976
¥ ;gg":;,aesu C (470°F- ExtraTip Options . Eas‘{ud
« Fast H.e.‘mnvg Feature . Avoilable, See Web! - !{-\;at Red Ywd ; constu
C&Mhﬁhmﬂﬁuﬂmm D . New/te dde

CCD B&W Board Cameras

» ASIC CCD Area Image Sensor

+ Extremely Low Power Consumption
* 0.5 Lux Min lllumination

« Built-In Electronic Auto Iris for Auto Light Compensation

Detailed Specs on the Web
VM1030PA-B 30mmx30mmx25mm,Pinhole lens, 12V *39,% any qty.
VM1030A 30mmx30mmx26mm,Standard lens, 12V °39." any qty.
VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation “49.” any qty.
VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V “49." any qty.

VM1036A 32mmx32mmx25mm,Standard lens |2V, reverse mirror image feature 49 " any qty.

Night Gfsfon Moder ™"

« Smart Rugged Metal Housing
« Extrememly Low Power Consumption

Bullet CCD Cameras
- 12 Voit
for Long C

(2l » Detailed Specs on the Web

L
+ Built-In Electronic Auto Iris for m.rtn Light Compensation
« No Blooming, No Burning
« 0.1 Min .l.ux l'.lmmmaﬂon (BEW), 1 Lux Min Lux lllumination (color)

VMBLT1020 B&W,2 I mm(D)x55mm(L) ‘49 " any gty.

VMBLT1020W B&W Weatherproof, 21 mm(D)x58.5mm(L) ‘69, % any qty.

VMBLTJC19BW COLOR! Weatherproof, | Tmm(D)x88mm(L) * 109.” any qty.
WDB-5007S Powerful night vision camera(56 IR LEDS) $159.00 (§139.00/ 5+)

o,

-

new!

COLOR CCD Mini Board Cameras

Low Power Consumption

1 Lux Nlumination

Built-In Electronic Auto Iris for Auto
Light Compensation

« Internal Synchronization

+ 12Volts

« 400 TV Lines

Item#
CSI19803R

ime

Details (@ web siteunder
miniature camera section

Bench Digital \lultlmctcr

w RS232C w y

$99.00 ! 5§

*Digital & Analog Display.
3999 counts & 42 segmént bar graph,

Removable Hard Drive Rack We Sold Over
For IDE/Ultra DMA Hard Drives 18,000 in 2000!

This produ:t can be used with any 3-1/2 IDE hard drive .
up to 1" high. It includes an electranic keylock for D
removal and insertion. Made of ABS 707 fireproof

plastic. Use this product to protect sensitive hard dr
data, take your hard drive between work and home or
even set up different users with their own hard drives
that they physically insert every time they use a PC.
Other models available from CS.1. include RH 10 series
and RH20 series, which are interchangeable within the . i

same interface design (IDE or SCSI). 'OC IDE

Other Models are Available, See www. web-fronics. com under “hard difve ond accessories” for
more delails and pictures.

Trinle Outoput Bench Power Supply
with four 3 1/2 digit LCD Displays

Output : 0-30VDC x 2 (@ 2 AMPS
& 1 ea. fixed output (@ SVDC
Source Effect: <0.02% +1mV
Load Effect: <0.01% +5mV
Ripple & Noise: <lmVrms
1Ll Dimensions: 365 x 265 x 164 mm
CSI3002D-?.....$I‘;9 00 Input Voltage: 1HOVACH- 10%

(qty 5+...8149.00) Details af www.web-fronics.com

ﬁ Mini CCDs (B/W & Color)
-, Sensational NEW Design for Small Observation
Cameras. Smaller and Better!

Ultra Miniature Design

Black & White Versions Only 25mm x

25mm

+ Color Versions Only 32mm x 32mm

+ Available in Standard Lens or Pinhole
Lens

+ All Include Pre-Wired Cable Harness
for Video & Power

+ 12V Regulated Power Supply Required (120mA typical

power consumption)

0.1 LUX Rating (B/W), 1 LUX (color,

CCD Area Image Sensor for Long

Back Light Compensation Circuit

Built-In Electronic Auto Iris Lens

amera Life

. e oo

VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-wired
cabling for videofaudio, 12V DC Power " 109.%/°99 "5 or more

VMCW-H12A 32mmx32mmx | 9mm, Color CCD with pinhole lens, pre-wired
cabling for video/audio, 12V DC Power Input *109.%/°99.%5 or more

VMPS-T18A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired
cabling for video/audio, 1 2V DC Power Input ‘49 " /*45.°°5 or more

VMPS-250A 25mmx25mmx | 5mm, B/W CCD with pinhole lens, pre-wired cabling
for videolaudio, 1 2V DC Power Input ‘49" / “45 "5 or more

O'Scope Offer
30MHz! ONLY 5299'

—_——

VM3010PA 33mm x 33mm x 18mm pinhole lens........$99.00 any gty. *Autorange & Manualrange « Dual Channel
VM3010-A 33mm x 33mm x 18mm standard lens.......$99.00 any qty "PATAFOLD, Mun/Max Relative el Thcn #0SC-1030
T -!.i :_?_lora ?VI DatraA[%[SPI]_AW E{EC‘A LL * Vert Trigger
new’= DC to AC Power Inverters ! Bl volage et 1 ¥omr S5 Waranpy:
g Includes | oscilloscope probe

150 watt up to 3000 watt models!
Check Our Low Prices!

*Continuity &

150w modified sine wave:829.95(G-12-015B)
300w modified sine wave:539.95 (G-12-030)
150w pure sine wave:S69.00(G-12-1508)
300w pure sine wave:$109.00(G-12-3008)
800w modified sine wave:5139.00(G-12-800)

*ADP Measurement:400mV+/-3%

*Power Source: AC or DC

See details (@ web site

Digital Read Out 3

Diode test Manufactured for CSI by a leading

0.E.M.manufacturer.See our website
for detailed specifications!

Amp Bench Power Supplies

Available in 0-30 volt & 0-50 volt versions

High stability digital read-out bench power supplies featuring constant voltage

and current outputs. Short-circuit protection and current limiting protection is |"

provided. Highly accurate LED accuracy and stable line regulation make the% of

series the perfect choice for lab and educational use. i
L
|

1000w modified sine wave:$179.00(G-12-100)

3000w modifed sine wave(phase corrected),
(G-12-300)..c.ccmreenenrenns. 5489.00

See Our web site for DETAILED Specs.!

G-12-030 200w

Line Regulation: 2x10* +Ima

LED Accuracy: Voltage 1% +2 digits
Current £1.5% +2 digits

Wave Line Noise: <Imvrms

Dimensions: 291mm x [58mm x |36mm

New !
Lower Prices | |

Q:0 Q:Q|

Our Most Sophisticated DMM  We Sold Over 800 Last Year!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Coun
Auto-Ranging with Analog Bargraph

* K Type Temperature Probe Included
* Pulse Signal for Logic & Audible Test
» Continuity/Diode Test

* Logic Test

* Auto Power OFF/"Keep ON" Mode

* True RMS Mode

* |0MHz Frequency Counter

+ Time Made with Alarm,
Clock, and Stop Watch

CSI13003:0-30v/0-3amp -4 / $89.00

5+ /%85.00

ﬁ.moéfmbm

:?ﬁﬁ:};ﬂ’nmm ‘;::;:rZOAInputwimwarning o CSI5003:0-50v/0-3amps1-4 / $109.00 5+ / $99.00 e
* Min, Max. Avg and Relative Back Light Web Site 1 [\
vade " T i A PROTEK 506  Bookmark our WEB Site! Many more Power et

+ Safety Design ULI1244 & VDE-0411
* Protective Holster
= Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210

82 June 2002/ Nuis & Vollts .-‘l[aguzim:: Circle #145 on the Reader Service Card.

o Supplies are Available. Look Under Test Eqmpmenf

+ Cap and Ind. Measurement
* Temperature Mode (C/F)

129.00 ea. qty 1
800-528-1417/480-464-2485/FAX: 480-464-5824




www.web-tronics.com

www.web-tronics.com

www.web-fronics.com

3

test equipment.
item# 200DSO

$799.00

Oscilloscope, 200MHz

‘5GS/s equiv. sampling
USB interface

3

Intelligent DMM with

PC Interface
*Auto-Ranging
*Dual Display
*Conforms to IEC1010
#3999 counts & 38segment
bar graph display
*DC voltage(autoranging)
*AC voltage (auto ranging)
*Temperature measurement
*Resistance (auto ranging)
*capacitance
*diode testing
*transister check
*audible continuity
Ships with: RS-232 cable, K-type
Temp probe, MAS-VIEW software
Rubber boot & test lcads

$59.00 !
item# CSI345
Extensive Details (@
www.web-tronics.com

by an 8-bit micro-controller with eight-digit
high bright LED display. Four measuring
functions(frequency, period, totalal moﬁe
& self-check).Also,a 10MHz OSC.OUT.
Frequency Measurements:
CH A, Range 10 to 100Mhz

DETAILS AT OUR

itﬂ‘;ﬁﬁslﬂ(ul)@_ $149.00 !! www.WEB-TRONICS.cor

OUR NEW SELF-LOCKING CABLE TIES

UL approved Nylon 66, 94V-2, white color.acidproof, alkaliproof, good insulation
& long lasting Sold in Bags of 100 pcs, Buy at prices usually reserved

GL3 series = 2.5 m.m. width/ GL4 series = 3.5 m.m. width/GL35 series =4.8m.m. width
GL38 series = 7.0 m.m. width/ GL10 series = 9.0 m.m width/ GL12 series = 12 m.m. width

item |lengt rice item length price 2
length  price - I_ More Technical
GL3-100 4inch $.25/bag  GL5-400 16inch $2.49/bag Details Availabl
GL4-150 6inch $.49bag  GL8-200 Sinch $1.99/bag = Craits AVARADIE
GL4-200 8inch $.79/bag  GL8-300 12inch $2.79/bag -
GL4-250 10inch S$1.15/bag GL8-400 16inch $3.99/bag @v
GL4-300 12inch S$1.29/bag  GL10-400 16inch $5.49/ba W
GL5200 8inch $.99bag  GL10-500 20inch $6.15/bag ¥ =N RONICS.com
GL5-250 10inch  $1.39/bag  GL10-600 23.5 inch $9.29/bag
GL5-300 12inch $1.69/bag GL10-800 31.5inch $13.99bag BEST
GL5-350 I4inch $229%bag  GLI2-650 25.5inch S1249ba2 PRICES!

Digital Storage Oscilloscope Module

Convert any PC with USB
interface to a high performing
Digital Storage Oscilloscope.
This is a sophisticated PC
based scope adaptor providing
performance compatible to
mid/high level stand alone
products costing much more!
Complete details & software
download @ our web site under

NEW!

P

Intelligent Multi-function Digital Counter
An intelligent multi-function counter controlled

NEW
CHB, Range 100Mhz to 1.3GhL FTEM

WEB SITE under TEST EQUIPMENT

2 AMP

0-18V Bench
Power Supply
L.LCD Display

input voltage: 110VAC
output: 0-18VDC

Current: 0-2A

Source Effect:<0.02%+1mV
Load Effect:<0.01% +5mV
Ripple & Noise: <ImVrms

5+
$59.95 $52.95
item # CSI1 1802D

SoftTube Heatshrink
2:1 shrink ratio

Sold in 4 ft lengths
Sold Bulk on Spool
Extremely Low Prices
Many diameters
Many colors

=

PLEASE VISITOURWEBSITE
FOR SELECTION & PRICES
www.WEB-TRONICS.com

www.WEB-TRONICS.com

RF Field Strength Analyzer
The 3201 is a high quality hand-held RF Field

$1699. Strength Analyzer with wide band reception
ranging from 100kHz to 2060MHz.The 3201 is
a compact & lightweight portable analyzer &
is a must for RF Technicians. Ideal for testing,
installing & maintenance of MobileTelephone
Comm systems, Cellular Phones,Cordless

phones, paging systems, cable &Satellite TV

as well as antenna installations.May also be

used to locate hidden cameras using RF

transmissions )
Extensive Tech Details & a Special Offer
At Our Web Site (www.web-tronics.com)

1

Circuit Specialists now carries
FLUKE TEST EQUIPMENT

FLUKE

Visit our web site & view our extensive offering of new
(we are not selling re-manufactured product) FLUKE
TEST EQUIPMENT. Just go to our home page & select
TEST EQUIPMENT. We've got great deals ...........

FLUKE
COLOR
SCOPEMETERS
now in stock
All Fluke
Products
under
" Test Equipment "=
@
web-tronics.com |

Visit our website for a complete listing of our offers. We have over 8,000 electronic items on line @ www.web-tronics.com. PC
based data acquisition, industrial computers, loads of test equipment, optics, I.Cis, transistors, diodes, resistors, potentiometers,
motion control products, capacitors,miniature observation cameras, panel meters, chemicals for electronics, do it yourself printed

circuit supplies for PCb fabrication, educational D.1.Y.Kits, cooling fans, heat sh
tools for electronics, breadboards, trainers, programmers & much much more !

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210

Circle #145 on the Reader Service Card.

rink, cable ties & other wire handleing items, hand
Some Deals you won't believe !

800-528-1417/480-464-2485/FAX: 480-464-5824
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RED HO'T RF SALE!

This summer Parallax offers two special RF communication kits. Here's how it works: buy the BASIC Stamp hardware and you
essentially get the RF products for free. Choose RF Special #1 for human-controlled switching with a keychain remote,
or RF Special #2 for serial data transmission. These special kits will be available through July 31, 2002, or while supplies last.

RF SPECIAL #1:

Keychain RF Starter Kit ; #001-00001

RF SPECIAL #2:

Data Transmission RF Starter Kit; #001-0002

s

oz nui’saarﬁEnUEw
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RF Special #2 lets you send serial data over
the 433 MHz frequency. This kit includes:
==

RF Special #1 includes everything you need fo use the

418 MHz keychain RF transmitier and receiver: _—
® Two each, Board of Education and BASIC Stamp 2 modules

® Board of Education and BASIC Stamp 2 module ® SIP transmitter and receiver with fixed antennas
® S5-button keychain transmitter and receiver ® Digital thermometer and parts to demonstrate
® LED/resistor pack to demonstrate ® BASIC Stamp manual, (D-ROM and serial cable
@ BASIC Stamp manual, CD-ROM and serial cable ® Documentation demonstrating the use of the kit

® Documentation demonstrating the use of the kit
With serial capabilities you can send a byte of data up to 150 feet.

The keychain fransmitter and receiver can be used fo add remote This promotional kit demonstrates this using a DS1620 Digital
control to your robot, home automation projedt, or car. The pair Thermometer. Simply connect one |/0 pin of the BASIC Stamp to
operates up 1o a distance of 75 feet depending on environmental the transmitter and one to the receiver.
conditions.
Sending a byte of data from the serial transmitter:
Simply hook up the receiver to four pins on your BASIC Stamp. SEROUT TPin,N9600, [Temperature]
Pressing a button on the keychain transmitter can easily be read ‘send the temperature to receiver
using the following command:
Receiving the byte:
BRANCH INA, [Taskl, Task2, Task3, Task4] SERIN RPin,N9600, [Temperature]
‘choose routine based on button pressed ‘Eeceive Lemperature and store
Order RF Special #1 (Parallax part #001-00001) through Order RF Special #2 (Parallox part #001;000002) through 07/
07/31/02 and save $70 off the regular price of $239.00! 31/02 and save $100 off the regular price of $369.00!
Oderonlineor alloursales ~—— ORDER ONLINE WWW.PARAL LAJ\"IM' COM SIS e

department toll-free in the U.S. Hodman SR
at 888-512-1024 (intl 916-624-8333) w Z
(Mon-Fri, 7 a.m. -5 p.m. PST). / \ I_l

Circle 154 on Reader Service Card.



