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www.web-tronics.com www.web-tronics.com www.web-tronics.com
(— . . Only STT9.007 N (ror im0 a8 b B s
High Tech Video System with Audio “onty$109.ea.inqty 4 || #2550 00 250 oy

5149

Complete Package ! Includes Two B/W Cameras with LR. (night vision) & microphones || ™% 0o lier i wielfonic 1%
One 5.5” B/W Monitor with Built in Switcher, Two pre-wired 60 ft hook-up cables el By o el o)
Everything you need to be up & running in minutes with a high tech video system!! proof plastic. Use this product to
System Features: e "#RH-10C-IDE
:?%’ wide ungle B/VVV cameras w IR & S()Uﬂd and home or even set up different users with their own hard drives that

« Y3 ey A S NPT they physically msert every time they use a PC. Other models available
*5.5" B/W video monitor w built in switcher || gom €S, include RHIO series and RH20 series. which are

*Two 60 ft. pre—wircd cables interchangeable within the same incerface design (IDE or SCSI). Other
*View one or hOlh cameras. Swilching Time Models dre Avalloble. See www. web-tronics.com under hardj

variable from 2 to 20 seconds \drive and accessories” for more detaiis and picttires.

*Video easily hooks into a VCR Removable Hard Drive Rack with \

. . . Auto Door And Cooling Fan

Complete technical details at our web Site! [ - ae o or e uer came. - ONLY

« ABS material of outer frame. High efiiciency S1 895

i

- cooling fan

2GHz RF Field Strength Analyzer CTRL-D R et pulig i ATy,
» Frequency Range' 100KHz w0 handie

2.060MHz l ONLY to bookmark » CE Approved

mrm%n:rzm (;\lS'FM)‘.V‘;i:e g:ﬂ: 1699 this site . . annn iron battom cover @

b and Single Side Ban > * For IDE intesface

(SSB) Modulated Signals May Be ' « For " high 3.5" HDD e

Measured D L Nz;( compatible with our RH10 & RH20 s
+ PLL Tuning System for Precise Compatible with our RHI7-IDE model #MR-27

Frequency Measurement and

Tuning No vigate Details at www.web-tronics.com

+ LED Backiight LCD (192x(92 dors) asy v h Engine ’ —

: Saloi freqeng Comer . Eo a Search] Spectalists’yi, ccos Bwa Colon)

« AltFuncionsare Menu Seected ¢ That Real Yw:rd ccnstuntlYm Business A ensational NEW Design for Smal

+ R$232C for PC | d e i 7
 foan or PC Interfaceand g 1) W |tems Ad Since 1971 Observation Cameras.Smaller and Better!

£ )' Ultra Miniature Design
* Black & White Versions Only 25mm x
25mm
* Color Versions Only 32mm x 3Z2mm
» Available in Standard Lens or Pinhole

/~ CCD B&W Board Cameras -

e ASIC CCD Area Image Sensor

» Extremely Low Power Consumption on the Web,

e 0.5 Lux Min lllumination

o Built-In Electronic Auto Iris for Auto Light Compensation
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V *39.% any qty.
VM1030A 30mmx30mmx26mm, Standard lens, 12V *39.%any qty.
VM1035A 42Zmmx42mmx25mm, Standard lens, |2V with back light
compensation *49.% any qty. it « Built-in Electronic Auto Iris Lens
VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V *49 . any qty. VMCW-H11A 32Zmmx32mmx30mm, Color CCD with standard lens, pre-

VM1036A 32mmx32mmx25mm, Standard lens, 1 2V, reverse mirror image feature | | wired cabling 12V DC Power *139.%/7129.%5 or more
L 49 % any qty. J VMCW-H12A 32mmx32mmx|9mm, Color CCD with pinhole lens, pre-

wired cabling, 12V DC Power Input *139.%/°129.%5 or more
/sBulI:t CcCD Cam'?ras B&W and Colgj
« Smart Rugged Metal Housing i
« Extrememly Low Power Consumption Detailed Specs
. 12 Voit on the Web

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-
wired cabling, {2V DC Power Input *59.%/°49.°5 or more

« CCD Area Image Sensor for Long Camera Life

« Built-In Etectronic Auto Iris for Auto Light Compensation

VMPS-250A 25mmx25mmx|5mm, B/W CCD with pinhole lens, pre-wired
cabling, 12V DC Power Input ‘59.% / *49.°5 or more

« No Blooming, No Burnin

2 0.9 Mim Lo Humination (B8 W), 1 Lux Min Lux liumination (color) VCC-3232 32mmx32mmx30mm, CMOS COLOR, std lens, see web for

VMBLT 1020 B&W, 2imm(D)x58.5mm(L) ‘54.00any qty. /

specs’79.% / ©72.°5 or more
QBLHOZOW B&W Weatherproof, 21 mm{D)x58.5mm(L) ‘79.” any qty.

Lens
+ Al include Pre-Wired Cable Harness for Video & Power
« 12V Regulated Power Supply Required (120mA typical
ower consumption)
« 0.1 LUX Rating (BiW), 1 LUX (color)
¢ CCD Area Image Sensor for Long Camera Life
* Back Light Compensation Circuit

[

/gench Digital Multimet% nf‘:"'.:‘ O’Scope Offer ONM
w RS232C Interface__ 30MHz! ONLY $299! $299

True RMS/AC voltage & current ' Industries Best Pricel
Digital & Analog Display new!: See web for specs
3994 Counts & 42 Segment Bar graph 4 —
Autorange & Munual Range

Datta Hold. Min/Max Relative Measurement
9 . N . q St e Data Display/Recall

Built-In Electronic Auto Iris for Auto Light Compensation h B:xzz%igh: PPN

M3010PA 33mmx33mmx|8mm, Pinhole lens *99.“any qty. . Aey ADP Mcusurement:400mV +/-3% 10 Digit | mV DC
VM3011-A 45Smmx40mmx24mm, Standard lens, single board ‘89.” any gty Contnuity Test Only $99 0
v . ;

VVBLTIC19BW COLOR Weatherprood | Trm(D) x8Bmrm(L)° 139, "any qex

/" COLOR CCD Mini Board Cameras
Low Power Consumption
1 Lux Hlumination
Internal Synchronization
12Volts

400 TV Lines

(‘Detailed Specs
on the Web

r R EREREER

M3010-A 33mmx33mmx32mm, Standard lens ‘99.%any qty. Duode Test any qiy.

R$232C standard inmterface
AC or DC power

* Dual Channel "
* Dual Trace #0SC-1030

aew'*  DC to AC Power Inverters !

Extensive :
Details @ ® Vert Trigger ,
150 watt up to 3000 watt models ! WEB SITE * I Year C.S.I. Warranty!
Manufactured for CSl by a leading
150w modified sine wave: $29.95(G-12-015B) Industry g%m‘;(n ©O.E.M. manufacturer. See our
300w modified sine wave: $39.95(G-12-030) Best Pl isbsieefor detailed ‘P“'“‘“my
150w pure sine wave: $69.00(G-12-150S) Pncmg'
300w pure sine wave: $109.00(G-12-300S) - 3000 Series Digital R/O Bench Power Supply AS

800w modified sine wave: $139.00 (G-12-800) Low Cost Single Output «—3Amp New Lower Prices! | OW AS

1000w modilicd sine wave: $179.00(G-12-100)% High stability digital read-out bench power supply

- 3 ’ Ve featuring constant voltage and current outputs. $85
3000w modified sine wave(phase corrected), Short-circuit protection and current limiting
(G-12-300)............ 348§ 00 protection is provided. Highly accurate LED
bei CDETATE y ! 0% + accuracy and stable line regulation make the 3000
See Our Website fOI DETA ILED Y il series the perfect choice for lab and educational use.
. . H 3 - A4 | ma
Our Most Sophisticated DMM  We Soid Over 700 Last Year! Line Regulation: 2x10
with RS-232 Interface & Software, 3-3/4 Digit. 4000 Count.Auto-Ranging gﬁm t‘gaDdﬁeg'-"m?f:-/ II X 10;4‘ %: i’;‘g _ v
with Analog Bargraph + K Type Temperature Probe Included Ceuracy. Emze * J%’;S .
+ True RMS Mode * Pulse Signal for Logic $1 4 9 . ~ Current £1.5% igits
+ 1OMHz Frequency Counter % Audible Test Wave Line Noise: SImvrms
E gmckMOde:w’mlliT' E:g?zi;:;y/DuodeTes( Reg. $169 Dimensions: 2%imm x |58mm x 136mm
I and Stop Wa . o
- Dus Display 7 Ako Power OFFeep ON' tode More CS13003:0-30v/0-3amp  CSI 5003: 0-50v/0-3 amp
L e htve | Warning Becper De e 0 Digital ROBenchPS, Digital R/O Bench PS, [coorrar o
Mode + Back Light Web Site x10“+5myv Load 1x10-4 +Smv Load
* Decibel Measurement + Daw Hald/Run Mode : Regulati for many other
« Cap and ind. Measurement  © Safety Design UL 1244 &VDE-0411 PROTEK 50 Regulation cgulation e 4
Temperature Mode (C/F) | rotective Holster \ $89.00 5/$85.00 $109.00 5/$99.00

CIRCUIT SPECIALISTS, INC. 220S. Country Club Dr, Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824
CIRCLE 233 ON FREE INFORMATION CARD
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Bring life and strength to your next android with this recipe for electroactive polymers.

SMART FLASHLIGHT ... s secsst e e s ems e sscsmssssren s bt s sasansns s san s snessasnananens Robert Nance Dee 35
This handy device will help brighten up your life if and when the power fails.

JOHN HAYS HAMMOND, JR.scaccsccacaascasassassassassasssssnssssssnssssnassasssenssnsnnannanasnassMaria Orlando 39
Did this man of mystery and allure invent the legendary Hammond Organ?

PRODUCT REVIEWS

L] 41 [0 1 ST O U IU U DO PO 7
Feast your eyes on the latest consumer electronics that range from radar detectors to home-theater projectors.

DEPARTMENTS
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Get the latest news on breaking technology, research, and industry events.

SURVEYING THE DIGITAL DOMAIN........... s r i e mr s sesasacss et sam s s nr s san s as e s s s e s smsmananan Reid Goldsborough 17
A digital prophet provides perspective cn our recent technological advances in CPU speeds and platform integration.
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Have you ever wondered what the difference is between a workstation and a plain old computer?

ALL ABOUT .. ieuicceiitiiemieneninnisnneensassassnsaetsasassianinsiossassasssssssssessnnsnsnnssnsssessesnansas William Sheets and Rudolf F. Graf 22
it's time to finish up the discussion on regulated power-supplies and to start building some of your own.

L 1.7 S O PROROt Dean Huster 41
Welcome one and all to our forum for sounding-off and comparing data.

AMAZING SCIENCE... c.uiciimimiiiiiitieiraireisaesinsessesnninesneesnsssatseinntnssnssnsssssssnssstnstnsnnstssseesansansansannnnsnses John lovine 45
This month we put the finishing touches on the UFO Detector.

SERVICE CLINIC .ecuieiieiieimmiceinetnereesaeiaeisnimainunsasiasissssssassnssssstsstnstnssossnsnosssnnsnsanssossorsorsannannnnnnns Sam Goldwasser 49
This month you’ll learn how to troubleshoot SMPS systems.

BASIC CIRCUITRY itiiicurmtetiiisiissssstsmsisesssanssasissssasssasessasssasnseesiaiasasssss st sesssssscns s sesasassnassasssssasnnessessssssannses Charles Rakes 55
Back to basics—here are some interesting circuits that involve motion and magnets.
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...Stranger Than Fiction

Just look at where we are today. How did we get here? The answer is
simple...hard work and imagination. Oh, and a massive dose of venture
capital for research and development. It seems that money can inspire
scientists to achieve monumental leaps in technology or, at least, pay for
the fancy equipment. Some of the greatest accomplishments occur when
governments join together with private industry to create better ways for
living. Proof can be found in the Multiwavelength Optical Network
(MONET) Consortium, whose members include AT&T, Bell Atlantic, and
Lucent Technologies. Key U.S. Government players include the NSA, the
NRL, and DARPA, whom we all recall funded the original Internet.

MONET is destined to unify all forms of electronic communications via
color multiplexing within fiber-optic systems. Thirty years ago, this was
impossible because scientists had not yet perfected the production of
pure monochromatic light. Instead, they relied on traditional Fabry-Perot
lasers that could not guarantee true monochromatic outputs. Thanks to
the ingenuity of folks like Herwig Kogelnik, a new type of laser was devel-
oped known as a distributed feedback laser. These salt-grain-sized semi-
conductors are able to produce pure light due in part to a cascading
effect that evenly distributes single photons across the laser. These
lasers are an essential part of the MONET system that is currently in use
within the United States.

Full-fledged civilian use is still in the future, but imagine the end result.
Each and every home will have one fiber cable running to it. The tiny
fibers within the cable will carry television, telephone, Internet access,
and any other form of electronic data. In fact, all of these could fit on one
piece of fiber because each source is assigned a separate color of the
spectrum. Isn’t this stuff amazing? We used to think spread-spectrum
multiplexing was cutting-edge, but now we are actually using wave-
lengths of light to separate data.

Incidentally, Kogelnik has been making quite a stir in the telecommuni-
cations industry. Last June he received the IEEE Medal of Honor, and in
December he was awarded the Marconi International Fellowship Award.
Herwig Kogelnik is the Bell Labs Adjunct Photonics System Director. His
work in holograms and optic filters led to the development of distributed
feedback lasers. People like Kogelnik never lose their desire to learn or
their ability to see beyond the confines of physicals laws. While some sci-
entists are still busy deciding whether it is more correct to refer to light
as a particle or a wave, other scientists are simply experimenting to see
where science will take us next. Moral of the story: Keep learning, keep
dreaming, and always challenge yourself. Oh, and be sure to keep your
investors happy.

Fine Regards,

L

Chris La Morte
Managing Editor

Wiy anmerieaniadinhietory cam



www.americanradiohistory.com

LETTERS

mailto: letters@gernshack.com

The Telephone Circuits
Gremiin Strikes Again

It appears that the “Telephone
Circuits Gremlin” has struck again! In
Fig. 3, page 36, in the article “Talk To
The World For Free!” (Poptronics,
November 2001), the connections to the
RJ11 telephone jack, J5, are correctly
shown going to terminals 3 and 4 (this is
a 6-position jack). However, the colors
shown are yellow and black—they
should be red and green. The PCB lay-
outs show the connections correctly as 3
and 4. I cannot determine from the PCB
layout, and it is not clear on the
schematic, but the positive supply volt-
age should be on the “green” terminal
and the negative voltage on the “red”
terminal. (Reversing of the polarity is
usually not a serious problem, as most
telephones will work with reversed sup-
ply voltage.)

A possibly more serious problem with
the iPatcher circuit is the value of R19,
470 ohms. Resistor 19 is connected in
series with the telephone used and with
R18 across the 12-volt supply (but the
voltage drop across R18 will be limited
to about 0.6 volts by the parallel base-
emitter junction of Q3.) With this
amount of series resistance, the DC
voltage and current to the telephone will
be lower than if it were connected to a
standard telephone line; and some
phones may not work well.

Using about ten different telephones,
I measured their current draw and the
voltage across them when connected to
my local phone line. The average values
for them were about 7 volts at about 28
mA, so my “average” telephone has an
effective internal DC resistance of about
250 ohms. From these values, I modified
Ohm’s Law to give an equation of the
optimum series resistance, R, for any
supply voltage, V:

R=V-7
0.028

Using this equation, I got the value
for R of 178.6 ohms for a supply voltage
of 12. I have used a resistance of 200

ohms with a 12-volt supply, and it works
fine. In the iPatcher, with a 470-ohm
series resistor, the current for my “aver-
age” telephone would be about 16 mA,
with a voltage at the telephone of about
4 Vpc. This current may result in poor
operation of some telephones.

I would suggest that anyone having
problems with the iPatcher should try
using other telephones; a telephone that
has a lower current draw may work better.
BILL STILES
Hillsboro, MO

Build A Better Mouse Trap

The circuit diagrams for “The
Electronic Mouse Trap” in the December
2001 issue caught my eye for a couple of
reasons. First, the value of R1 in Fig. 4
(the basic circuit) is shown as 47 ohms.
The same resistor R1 in Fig. 5 (upgrad-
ed version) is shown as 47K. I think nei-
ther value is correct. I assume that tran-
sistor Q4 is being used as a saturated

KEEP IN TOUCH

We appreciate letters from our
readers. Comments, suggestions,
Guestidns, bouquets, or brickbats ...
we want to hear from you and find
out what you like and what you dis-
like. If there are projects you want to
see or articles you want to submit—
we want to know about them.

You can write via snail mail to:

Letters

Poptronics

275-G Marcus Bivd.
Hauppauge, NY 11788

Sending letters to our subscription
address increases the time it takes to
respond to your letters, as the mail is
forwarded to our editorial offices.

Our e-mail address can be found
at the top of the column.

Of course, e-mail is fast.

All of our columnists can be
reached through the e-mail address-
es at the head of each column.

And don’t forget to visit our Web
site: www.gemsback.com.

WWW_amercsandsadiohistery.com

switch driving LEDI, and R1 controls
LEDI current. If the forward drop
across LED1 is about 2V, and Vsat of
Q4 is 0.5V, then the voltage drop across
R1 should be

SV-2V-05V=25V

If Rl is 47 ohms, calculated current
would be 53mA, rather much for most
LEDs. If R1 is 47K then calculated cur-
rent would be 53pA, too little. My guess
is that R1 should be 120-150 ohms, as
most LEDs are rated for 20mA.

Second, both circuits have two
IN4004 diodes (D1 and D2) connected
in parallel with the two solenoids to
clamp flyback voltage when transistor
Q3 turns off. I think diode D2 can be
eliminated. Here is my thinking. The
Jameco catalog shows the relays have a
coil resistance of 155 ohms. Coil current is

12V/155 =.075 A

for each relay. Diode 1 can easily handle
the flyback currents of both relays.

(2 X .075 =.15A).

Incidentally, for DI, any of the
IN400X diode series could be used,
including the IN4001 rated for 50V.
ERNIE WORLEY

via e-mail

Some Recommendations

I have been a long-time reader in the
chain of publications leading up to
Poptronics. 1 have learned much and
have tried many of the circuits (most
successfully). Accordingly, I have some
recommendations.

Please educate us on the new on-
board diagnostic systems in the automo-
biles (the OBDII system) and then pro-
vide us with some computer interface
circuitry and software. The OBDII sys-
termn appears to have many capabilities in
knowing more about our car both for
diagnostic and for real-time instrumen-
tation (for us instrument nuts).

(Continued on page 54)
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Dateline: March 1952 (50 years ago)

Remember the days when the TV repairman
actually came to the home to fix your TV? This issue
of Radio-Electronics highlighted that experr-
ence, discussing the efficient service provided (now
many of us actually consider it more efficient to just
toss the set out and buy a new onel}. Also men-
tioned in this edition was the expected profourt
impact that TV would have on the elections, indi-
cating that TV "has a great destiny in providing an
open forum in which every home has a front row
seat in the discussion of national and international
problems.”

tCIAL ISSUE— 4-CHANNEL STEREO

4.channet adapter roundup

the &-channe! discs
g R-E tests cassette tapes

Boh Seott's
Technica! Topics|

Dateline: March 1992 (10 years ago)

An automatic porch-light control, speaker pro-
tector, and printer sentry—these were just some of
the construction projects featured in this issue of
Popular Electronics. There was also a call-block-
ing system from RadioShack. An electronic version
of the old dial lock, this gadget proved to be a use-
ful weapon against those “900" numbers—usually

teen-talk lines and con-artist psychics—that could,

rev up your phone bill into the triple digits. Also in
the headlines: electronic vehicle-tracking systems
that use specialized transmitters, Loran, and auto-
mated police dispatching to locate stolen cars.

LTERDAVS

A PEEK INTO THE GERNSBACK ARCHIVES
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ADIO -
LECTRONICS

T IN TELEVISION * SERVICING « RUCIO

1o thin remer Servicing Oscifwtor Circults »
TV Converslen Detatts » ImProving Listenabilty

Dateline: March 1972 {30 years ago)

This special issue of Radio-Electronics covered
the subject of 4-channel stereo. Topics included
stereo-amplifier design and 4-channel matrix discs,
add-on AGC for PA systems, and RCA vs. CBS.
‘Looking Ahead” featured the following reports: a

=Proposal to switch the nations television service to

cable; video tape recorders/players that started at
$1000, with rented video tapes that went for $3 a
day (wow—some things actually don't changel);
and automobile manufacturers that wanted to
make tape players a standard feature in all cars.

pular Electronics

Classic lndugtlon Coil
“:flpt-nmenl with (ms powerl\ui
>witage generatar %

a Speaker
tector
expensive
from
shorts,

funttions.

tomatic
Light Control
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NEW LITERATURE

Rohotics, Mechatronics,
and Artificial Intelligence FESSETRERETS

by Newton C. Braga il h]tltl]ll_.llfﬂ{:ﬂ
Newnes, Burterworth-
Heinemann

225 Wildwood Ave.

Woburn, MA 01801-2041
781-904-2500
WWW.NEWNESPFEsS.Com

$29.99

Accessible to all enthusiasts at
all levels, including students and

Exploring LANS For The
Small And Home Dffice

by Louis Columbus

Sams Technical Pubishing
5436 W, 78" St.
Indianapolis, IN 46268

. 800-428-SAMS
¥ ' www.samswebsite.com
i. T $39.95
What do you do when you've

Ko __:f‘
w added that third computer to your

growing office and want to share files, printers,

amateur technology hobbyists, this baok provides and other resources? You may want to set up
inexpensive and creative robotics projects. It ] MF your own Local Area Network (LAN) to help
covers a wide range of electronics disci- ; you gain efficiency and save money. This
plines, including interfacing with com- Fm text covers everything from the funda-
puters, home automation, mechanics, iy Fobw Lane, Jayant Datta, Brent mentals of small-business and home-
and more. The comprehensive project Kirdey, und Fay Norwood based LANs to choosing appropriate
blocks make it possible for readers Sawses Tecknical Pubisbmg cabling systems. It also includes
to pick and choose the circuit ele- 5436 W 78 St TCP/IP (Transmission Control
ments for individual robotic Indianapolis, IN 46268 Protocol/Internet Protocol) cover-
projects. From how to con- FUA28-5AMS age, as well as protocols and layering.
trol a DC or stepper T e hsite.com

motor to instruc- $39.95

tion on creating
moving robotic
parts—this book

covers it all.

Through the use of simplifed vutorials

and step-by-step instructions, this

collection of audio projects breaks

down the barrier of coniplex designs.

The authors present the design for-

mulas needed to build the digical

equivalent of standard auto filters— TH

v, g, bt g DI DTV SYSENS

nd-stop-—and also include the- i b

more specialized peaking and shelv- Sams ‘Technical Pul:zfll)ymg
ing filers. The projects that are ] 543§ W 78" St.
presented were chosen for their I”d’””;fz)"é’féfg ;25\/612

Applied Security
Devices and

Electromes Cookbook Series

F‘uﬂl

[:"'mms potential interest, with special >
Gonseration ot thatr st dmnes www.samswebsite.com
by P. Benton ¢ in illustrating design concepts. $34.95
Sams ‘Technical By giving readers an overall view of how
Pubishing the digital HDTV system operates,

the author provides expla-
nations of HDTV circuit
operations and functions.
A practical tool for any
technician meeting new
challenges in the field of
HDTYV, this text covers the
use of specialized test
instruments, troubleshoot-
ing HDTV receiver prob-
d lems, adjustmepts, align-

ments, three basic scanning
systems, and other connected
components.

5436 W, 78" St.

Indianapolis, IN 46268

800-428-SAMS

www.samswebsite.com

$34.95

As security components have become
user-friendly and affordable, more peo-
ple are installing and building their own
security systems. Do-it-yourself security
devices are now buildable by anyone
with a moderate electronics or electrical
background. Applying proven electron-
ics techniques, the authors present more g,
than 100 applied security applications and 200
schematics and illustrations, including automobile security
systems, basic alarm principles, and high-voltage protection.

WWWL amedcernadioRisterv.com
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Electranics Components Catalog, #214
[from Jameco Electronics
1355 Shoreway Road
Belmont, CA 94002
S00-831-4242
WWW.JAN1ECO.COT

Free

This 192-page catalog
features thousands of I1Cs
and other clectronic
components, tools, test
equipment, and comput-
er products. Used by
engineers, educators, and
service and repair techs,
this catalog is a great source
for finding leading-edge and hard-to-find
items. Included are over 400 new products,
among which are surface-mount ICS, PIC
chips, and breadboards. There’s also an
inventory overstock sale on over 800

Coaxial
& Fiber Optics
Catalog

[from Pasternack Enterprises
PO. Box 16759

Irvine, CA 92623-6759

949-261-1920
www.pasternack.com

Free

This 200-page catalog offers an
expansive list of coaxial and fiber
optic products, including connec-
tors, adapters, attenuators, switches,
and tools. Detailed diagrams and
descriptions accompany each
product—complete specifications
of electrical and mechanical prop-
erties, as well as information on
interconnecting devices, are also

provided.

uct reviews,

products.

! I’ L RNA K gty kI'RIV s
I COAXIAL & FIBER oPTiCS CATALOG

”<

Home Automation
Catalog
Volume 47A

from Smarthome
17171 Daimler St.
Drvine, CA 92614
800-762-7846
www.smarthome.com
Free

Are you interested in having
your home fully automated,
as secn
movies? Can you imaginc
closing vour drapes, unlock-
ing your doors, and turning
on your lights, all by remote

_ﬁi-rv
r Rudolf F. Graf -William Sheets

Build Your Own Low-
Power Transmitters

Projects for the Hectroaics apermmenier

And Thousands Mére 1
at smarthome.. un"L"

In science fiction

o-sMArmmME =

v 6

control? You can operate ‘;2"..3‘:,’-1“_ - | K
almost anything in your £eas gy

S L cat prices Qusremterd’ 1 7Fs
home with an electronic sys- Lo
tem called X10, one of the |
products featured in this . »

=

100+-page, full-color catalog. Other products include home-
security devices, sensors, home-theater systems, phone sys-
tems, and even automated plant care.

Antigue Radio Classified
by Fohn V. Terrey

ARC.

PO. Box 2

Carlisle, MA 01741
866-371-0512
www.antigueradio.com
Free

Printed monthly for peo-
ple involved in the hobby
of radio collecting and
restoring, this national
publication strives to stim-
ulate growth and interest

through the buying, selling, and
trading of radios and related items. This black-
and-white periodical features articles, prod-
auction reports,
notices, and many pages of classifieds. It
also provides a forum for the exchange
of ideas and information between fel-
low enthusiasts.

meeting

Build Your Own

Low-Power Transmitters
by Rudolf F. Graf and William Sheets
Newnes, Butterworth-Heinemann
225 Wildwood Ave.

Wobwrn, MA 01801-2041
781-904-2500
WWW.NEWNESPIesS.COM
$39.95

Due to the recent change
in FCC regulations, elec-
tronics experimenters are
now legally allowed to dis-
cover the world of “pirate
radio.” Presented here are
20 low-power transmitter
projects, designed particu-
larly for the electronics
hobbyists and radio exper-
imenters. The authors
cover the legal limits and

particulars of using the equipent,

as well as getting optimum performance. In addition, there is
also a source list for locating the parts and kits needed to com-

plete the projects.

WWW. akrerieaniadiahistary.com
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Taking It To The Streets Boxed Set

The CDC-MAOQ! car stereo receiver ($349.95) plays
MP3- and Windows Media Audio-encoded CDs, as well as
audio CDs. Any portable
audio device can be
connected to the car
audio system with the

Packing the perfor-
mance and capabilities
of high-end separates
into a bundled all-in-
one home theater sys-
tem, the HTS-L5 ($1300)
includes a receiver, DVD
player, and six speakers. The TX-L5 receiver

& m— = ——

front-panel input jack. [ SIS CEEECEUE S
The head unit includes

a built-in 200-watt amplifier rated to deliver ) -
rovides DTS, Dolby Digital, and Dolby Pro
50 watts to four channels, a CD changer Personal P Logic I decoding?l an gAM/FM tuner)'l and
control, and a wireless steering-wheel- ° ; : o
nine DSP soundfields. The matching DV-
mounted remote control. One key fea- wa rnlng L5 DVD player also plays MP3-encoded

ture is the motorized front panel that CDs, CD-Rs, CD-RWs. and video
flips down to expose the CD slot and ' ; !
re'Zracts when tf':e ignition is off. SYStem CDs. The SKS.- 105 sPeaker package
Aiwa America, Inc; 800 Corporate In the wake of September | | and the con- features a pair of slim towers, two
Drive Mahwah, NJ 07430; 800- tinuing anthrax threat, up-to-the-minute Surround speakers,a center-channel
BUY-AIWA: www.aiwa.com. information is vital. The Weather Alert 2000 speaker, a.nd the SKW'S.O sub-
eI o e ($59.95, plus $9.95/month subscription fee) Woofer with 60-watt amplifier.
INFORMATION CARD uses a combination of satellite and Onkyo US.A. Corp,, .|8 Park
- 900-MHz Flex technologies to Way, Upper Saddle River, NJ
deliver urgent warnings from the 07458; 800-229-1687 or 20I-

National Weather Service in less 785-2600; www.onkyousa.com.
than 90 seconds. That’s not all—it CIRCLE 52 ON FREE
also broadcasts National Attack INFORMATION CARD
Warnings and Civil Emergency

- Messages from the emergency

) management agencies, as well as Proiection:

news bulletins from the compa-

1090 | scor ecover anano ve AFfordable

Broad-
band
DVR

ReplayTV 4000, the

first Digital Video Re- programmed to monitor dis-  The world’s smallest, lightest
corder (DVR) W'Fh. broad- S5 tant locations, keeping track of conditions  home-theater projector, the Piano
band connectivity, lets at vacation homes or travel destinations. HE-3100 ($2999), can fill an 80-inch
users share recorded shows Page Update, Inc., 5590 Nolenville  diagonal 16:9 screen from a distance
between ReplayTVs a.nd even send Rd., Nashville, TN 3721 1; of less than ten feet or a 36-inch
those shows to fr:lends via the 800-743-4989 or 615-333-5880; diagonal from just four feet away. The
Internet. The device’s Ethernet port www.pageupdate.com. table-top projector uses Texas Instru-
allows you to connect two ReplayTV CIRCLE 51 ON FREE ments’ DPL technology, a built-in Silicon
4000 units, transfer photographs from INFORMATION CARD Image SIL 503 digital video processor/pro-

your PC to your TV, and even set up record-

ings from any computer with an online con-
nection. Commercial Advance provides ad-free
playback of your recordings. The unit offers 480P
progressive output for HD-ready TVs, and an optical
digital audio output. Prices range from $699 for the
model 4040, with 40
hours of recording time,
to $1999 for the 320-

hour model 4320. . .
SONICblue; 2841 Mission College Blvd., 80 PIE:L;iw(rwa:E:ra[t)lrc')iCeOf:IT;?\zaclaé

santa Clara, CA 95054-1838; 877-737-5298 or 408-588-  \j 0740(; 800-289-7587 or 201-818-2700; www.PlusHome
8000; www. sonicblue.com. Theater.com

CIRCLE 53 ON FREE INFORMATION CARD CIRCLE 54 ON FREE INFORMATION CARD

gressive scanning converter, and a spe-
cial motion-compensation feature
to produce DVD-quality
images with reduced arti-
facts. Measuring 9.3 X 7.8
X 3.6 inches and weighing
4.4 pounds, the Piano
comes in silver, black,
white, red, or blue.

WWALakmerieaniadiahisiory.com

soondod ‘200z yoiew

-~


www.americanradiohistory.com

Poptronics, March 2002

-}

GIZMO*
Where’s The

Replacing the famil-
iar round satellite dish,
the PASSPort HDBS-
2000 ($299.95) is the
first flat-panel satellite
TV antenna for home
use with DirecTV and
DishNetwork systems.
The 16 X 20 X I.l-inch
antenna uses phased-
array technology, in
which many small re-

ception elements work together to form a
strong signal when aimed at a satellite. No
assembly is required, and the dual-LNB

unit can be mounted on the wall or

roof or on a pole.
SatCom Electronics, Inc.,

comweb.com.
CIRCLE 55 ON FREE
INFORMATION CARD

Nine-Band
Radar
Detector

The ESD 9850

tems provide warnings of
approaching emergency
or construction vehicles
and other potential road
hazards and of strobe-
equipped emergency vehi-
cles that change traffic
signals, respectively. The sleekly
curved device is equipped with

13400-
B Danielson St., San Diego, CA
92064; 858-486-6600; www.sat

($249.95)
offers nine bands of detection
capabilities. Among them are the
patented Safety Alert and Strobe
Alert warning systems. These sys-

LCD TV

{ The AQUOS 20-inch LCD
8 flat-screen television ($3299)
"y uses proprietary “Black
" TFT” technology—a low-
¥ reflection coating with anti-
glare treatment—for a bright
picture and vivid colors even in
strong light conditions. Slightly
more than two inches thick, the TV comes

with a stand and carrying handle that make it easy to
transport and set up anywhere. It offers a 160-degree
viewing angle and stereo sound through two built-

in speakers.

Sharp Electronics Corp., Sharp Plaza,

Mahwah, NJ 07430; 877-388-SHARP;

www.sharp-usa.com.
CIRCLE 57 ON FREE INFORMATION CARD

Classy
Clicker

The Pronto Pro TSU6000 ($999) pro-

vides full IR/IF control over even the most
complex, multi-room home-entertainment
systems. With a database of

codes for more than 500
brands in |7 product cate-
gories, it can be set up to
control a component in
seconds. The remote can
also learn codes for
devices not in its data-
base. Pronto Edit Software
(included) synchronizes
the remote with a PC,
making it easy to create
and edit macros, customize

menus, and arrange the virtual buttons on the

color touchscreen.

Philips Consumer Electronics, 64 Perimeter
Center East, Atlanta, GA 30346; 770-821-
2400 or 800-53 1-0039; www.philips.com.

CIRCLE 56 ON FREE
INFORMATION CARD

Mega CD
Storage

Need more storage for your
discs? The CDW-264 Classic CD
Wallet ($54.99) holds 264 CDs in

a portable, album-style case with an
innovative strap system that allows
pages to lay flat for easier access. The
durable padded case is

resistant to heat and
moisture and features a
sturdy carrying handle.
Case Logic,Inc., 6303
Dry Creek Parkway,
Longmont, CO 80503,
Atmn: Customer Service;
800-925-81 1 I; www.case

LaserEye 360-degree detection,
Voice Alert verbal warning sys-
tem, and an electronic compass.
Cobra Electronics Corp., 6500
West Cortland St., Chicago, IL 60707; 773-889-3087;
www.cobra.com.
CIRCLE 58 ON FREE INFORMATION CARD

logic.com.
CIRCLE 59 ON FREE INFORMATION CARD

WWW aknefrieaniadiahistory com
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Wireless
USB
Client
Device

The Orinoco USB Client
is the first USB wireless

PC Sound
Morpher

Kids can record their
voices and other sounds W
and then mix and change
them in surprising ways with §
the IntelPlay Computer Sound
Morpher ($49). The translucent

4 [ 4
blue peripheral comes with V'”UO' networking radio to
software and headphones. It fea-

receive both the Wi-Fi and the USB
tures pre-set sounds, cool filters ROCk Stor Compliance Test certificates. The plug-

such as “echo” and “ballpark,” and Forget air guitar. MusicPlay- and-play device allows high-speed wire-
various morphing tools. Children can ground On Stage uses virtual less connectivity to be easily added to
type in messages for the computer to instruments—plug-and-play USB peri- desktop computers in the home, small
say back to them and can then create  phoras— 1o simulate real instruments. business, or corporation. It provides a
silly ‘animations to go along with o if you have no musical training, the  Wireless network connection of up
their recordings. CD-ROM lets you take over the to Il Mbrs.

Intel Corp.; 800-538-3373 or mmw guitar, bass, or drum parts of your Agere Systems; 866-ORINOCO;

916-377-7000; www.intelplay.com. " favorite songs. Plug in www.orinocowireless.com.

your virtual instru-
S ment and start jam-
ming with the band.
All three pack-
ages include a V-
. Pick virtual guitar

(or bass) pick, a
CD with MusicPlay-

[ 4
Multi- .
ground Player software, and direct
Plotform access to the company’s online

music jukebox.The $29.95 Concert

Printer Edition in-cludes the V-Pick and

25 songs; add a virtual drum for
Printing |5 pages per minute, $19.95. The $69.95 Band Edition gets you the °
the HL-/470N personal laser V-Pick, drum kit, and 50 songs. A special Web Mlce
printer ($499) boasts a fast first-  Beatles Edition ($39.95) provides 25 songs
page-out time of less than 15 sec-  from the Fab Four.

The GE Web Mouse ($18.95)—
available in translucent blueberry

onds. Output quality of 1200 X MusicPlayground, Inc., 978-688-8800; ictured i 4 wat
600 dpi ensures sharp, clear printing www.MusicPlayground.com. (Pl'c L ),kgral?e, kS el e <l
of both text and graphics. The print- me on_a:c:lamzs ':Ju(:'afllsirn;gv:savcliﬁe
egl has 8246BMgwemodry, :.fxpand- . puteZ screen. Using 800-
USE and paralel intorfaces G e e o7
P = the Web Mouse requires only half

"\ . the distance for every movement
compared to traditional 400-
dpi mice. A programmable
third button provides easy
8 vertical and horizontal scroliing.
Jasco Products; 800-654-
’" 8483; www.jascoproducts.com.

as well as a (0/100

BaseT Ethernet card. It M |

supports Windows s

95 through 2000;

NT4.0; and Apple

iMac, iBook, and G4.
Brother International;

800-276-7746; www.brother.com.

Gizmo is published by Gernsback Publicaticns, Inc., 275-G Marcus Blvd., Hauppauge, NY | 1 788. Senior Writers: Christopher Scott and Teri
Scaduto. Copyright 2002 by Gernsback Publications, Inc. Gizmo is a registered trademark. Al rights reserved.
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A LOOK AT

TOMORROW’S TECHNOLOGY

Business Buzz

BROADENING BROADBAND

Sony and AOL Time Warner have agreed to
work together to develop easy-to-use home
networking technologies. The plan calls for
the development of broadband home-net-
working gateway technologies to access
broadband services from multiple PCs and
other devices simultaneously and to allow
stored content to be shared among devices,
with proper copyright management. The
companies envision a new Internet browser
that provides consistence and convenience
on networked consumer products-—first in
Sony gear and then for other manufacturers.
They will also explore whether AOL will offer
access service for Sony's networked con-
sumer devices in the U.S.

CLASSROOM MONOPOLY?

Microsoft's proposal to settle a lawsuit by
giving under-funded schools more than a bil-
lion dollars worth of software and services
'has some people asking. Just who would
most benefit from such an arrangement—
the schools and students or the corporation
itself? The Computer and Communications
Industry Association {(which represents
Microsoft rivals) and Apple Computer have
spoken out against the proposed arrange-
ment, charging that supplying schools with
free Windows products would effectively
eliminate competitors’ products. fronically,
the lawsuit tentatively being settled with
gratis software was over Microsoft's alleged
Windows monopoly, which users claimed
forced them to overpay for the operating
system.

HOLLYWOOD VICTORY

The Manhattan U.S. Court of Appeals struck
down a claim by Eric Corley, a Long Island
hacker, that the First Amendment gave him
the right to post a DVD-decryption code over
the Internet. It upheid as constitutional the
1998 law that prohibits digital piracy and the
distribution of software for bypassing the |
codes used to protect digital movies, music,

DeCSS computer code could be considered
legitimate speech, the Appeals Court noted,

accomplish unauthorized—indeed, unlawful
access to materials in which the plaintiffs
have intellectual property rights must ...
limit the scope of its First Amendment pro-
tections.” Corley, who publishes 2600-The
Hacker Quarterly and 2600.com, plans to

appeal his case to the U.S. Supreme Court. ,

and books. While recognizing that the |

“the capacity of a decryption program to |

Back to the Futurelruck

Shown here participating in the 2001
Emissions Event is the Michigan Tech entry.

eople who drive them love them.

The rest of us despise the gas-guz-
zling, road-hogging beasts. \Whether
you love ‘em or hate ‘em, thercs no
question that sport utility vehicles are
not environmentally friendly. SUVs and
light-duty trucks make up more than
half of all new vehicle sales. Less energy
efficient than cars, the vehicles con-
tribute to increased greenhouse gas
emissions and dependence on foreign oil.

A Greener SUV

FutureTruck is an ongoing, four-ycar
program that tackles the SUV’ energy-
related issues in a unique way. In an
upscale version of “Junkyard Wars”
sponsored by the U.S. Department of
Energy (DOE) and major automotive
manufacturers, teams of students from
15 top North American universities
compete to create a “greener” SUV,
Their goal is to re-engineer a conven-
tional SUV into a fow-emissions vehicle
(LEV) with at least 23% higher tuel
economy—without sacrificing perfor-
mance, utility, safety, or affordability.
The competition consists of a series of
which  student-moditied
FutureTruck vehicles arc cvaluated in

events in

technical performance categorics (accel-
eration, trailer towing, and off-road
handling), static design (consumer
acceptability, enginecring design review,
and oral technical presentation reports),
and environmental goals (emissions and
fuel cconomy). Points are rewarded in

WWW_ aknetrieaniadiahistory com

each event category; the highest overall
score wins the competition.

General Motors was the headline
sponsor for the 2000-2001 segments of
the competition when the student teams
worked on Chevrolet Suburbans. Ford is
partnering with the DOE for the
2002-2003 events where the teams will
be modifying Ford Explorers. The
DOE’s Argonne National Laboratory
provides management and technical and
logistical support. Additional Future-
Truck support comes from 11 private
and public organizations.

Back To The Past

The competition’s first two years saw
some impressive results. In 2001, for
instance, the students achieved a 13%
improvement in on-road fuel efficiency
and a 25% reduction in greenkouse gas
(GHG) emissions over stock Chevrolet
Suburbans—without compromising accel-
eration time or trailer-tow capability.

The University of California (UC),
Davis, and the University of Wisconsin
(UW), Madison, were neck and neck
during most of that FutureTruck com-
petition. While UW-Madison garnered
many of the individual events awards,
UC-Davis walked off with the first place
award. The Emissions Event turned out
to be the deciding cvent. Flere the vehi-
cles must demonstrate simultaneous
control of regulated pollutants, includ-
ing non-methane hydrocarbons, carbon
monoxide, oxides of nitrogen, and par-

The Idaho FutureTruck goes through its
paces in the Acceleration Event.


www.americanradiohistory.com

ticulate wzatter (PM). UC-Davis scored
80 points with a 1.9-L Saturn running
on reformulated gasoline. Using a 2.5-L
Land Rover TDS engine fueled by
biodiesel, UW-Madison’ hybrid vehicle
had low overall emissions, but a M
level too high to carn any points in this
event. First place in the Emissions Event
went to the University of Maryland
teany, whose vehicle—running on a fuel
mix of 85% denatured ethanol and 15%
gasoline (IE85)—was rated a Super
Ultra-Low Emissions Vehicle (SULEVY).

UW-Madison did take the On-Road
Fuel Economy Event, measured over a
route that included stop-and-go, urban,
and highway driving segments with pre-
scribed speed limits. The total distance
traveled divided by the amount of ener-
gy (fuel and clectricity) used determined
the fuel economy of the vehicle. The
Madison team achieved a fuel economy
of 28.1-mpg gasoline-cquivalent, a 62%
improvement over the stock vehicle’s
performance of 17.3 mpg.

Other events included an Off-Road
“obstacle course” and a quarter-mile-
straightaway acceleration test.

Future FutureTrucks

In the next phase of the competition,
Ford will supply each team with new
Explorers and engineering consulting
help. The company will also donate
almost $200,000 in secd money and cash
prizes. FutureTruck 2002 will be held
June 11-21, 2002, at three sites: Ford’s
Arizona Proving Ground in Yucca, the
California Air Resources Board in Fl
Monte, California  Motor
Speedway in Fontana. The teams will
then travel to Los Angeles tor a vehicle
display and awards ceremony.

“Ford’s commitment to dramatically
increase SUV fuel economy for 2005
and beyvond is a huge ongoing challenge
and we're looking for new, creative

and  the

ideas,” said Bob Himes, engincering
director for Ford Qutfitters sport utili-
ties, “Future Truck presents many opportu-
nities tor Ford Motor Company, not the
least heing the cultivation of engineer-
ing technology and talent.”

Anthrax-Scrubbing
Bubbles

Adeconmmin:ltion formulation de-
veloped at the National Nuclear
Security Administration’s Sandia National
Laboratories was one of the products
that helped rid Capitol Hill buildings of
anthrax last autumn. The “decon foam”
was used in the Hart Senate Office
Complex, the Dirkson and Ford Con-
gressional offices in Washington, and in
contaminated Capitol Hill mailrooms.
A five-year research project resulted
in the development of the tormula, a
mixture that includes ordinary house-
hold substances such as those found in
hair conditoners and toothpaste. Applied
as a liquid spray, mist, fog, or foam, it
neutralizes a wide variety of chemical
and biological agents in minutes. It is
also non-toxic, non-corrosive, and envi-
ronmentally friendly. In lab tests at
Sandia, the foam destroyed simulants of

anthrax and chemical agents, vegetative
cells, toxins, and viruses. Multiple inde-
pendent lab tests and military trials
found the decon foam to be effective
against viable anthrax spores and chemi-

Sandia researcher and decon foam co-
developer Maher Tadros demonstrates the
chem-bio decontamination farmulation that
helped rid Washington D.C. buildings of
anthrax contamination.

WWALL amaeidceanadiohisterv.com

IT'S MaGICI

-Gibson Labs, the research division of Gibson
Guitar, has applied the digital technology
developed for computer networking to audio

Media-accelerated  Global  /nformation

into a “super cable” capable of carrying
more data faster and farther. The new Digital
Media distribution standard allows audio,
video, and control information to be carried
over an Ethernet cable with increased band-
width and higher speed. Much longer signal
lengths with no signal degradation will be
possible; and there are potential applications

wiring installations, and telecommunications
products.

X-RADIATION RULE CHANGES?

Administration (FDA), asking to simplify the

television manufacturers confirm their com-

sistorized circuitry, the level of x-radiation
emissions from television sets has not

ground radiation (about one-fifth of the
FDA’s limit) in the last 20 years. Michael

logy Policy Department, said, “During the
last two decades, television set manufactur-
ers have voluntarily reduced x-radiation
emissions to levels well below the FDA's

Hlimit, and it is time the regulatory process

caught up to the technology.”

HEAT-ACTIVATED EPOXY

A research team at Sandia National
Laboratories has developed a temperature-
dependent removable epoxy adhesive that
bonds at low temperatures and melts at 90°

break, reducing the chance of damaging the

which looks and feels like a large rubber
band when unheated, will rebond at room

and unbond a number of times. The remov-
able adhesive has been successfully applied
to numerous metals and to some foams and

polymers.

equipment. The result is MaGIC, aka.,

Carrier, a new connectivity protocol that |
transforms a standard CAT-5 Ethernet cable |

in live concerts, high-resolution audio/video |
distribution, home automation, commercial |

The Consumer Hectronics Associationl
(CEA) has filed with the Food and Drug |

testing and certification procedure by which |
| pliance with established x-radiation emission |
requirements. With the use of modern tran-

approached that of naturally occurring back- |

Petricone, vice president of CEA's Techno- |

to 130° C (about 190° to 260° F). When
‘heated, the bond only needs minimal force to

 pieces during separation. The adhesive,

' temperature—retaining the ability to bond
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Researcher Tadros displays the non-toxic
foam that’s also environmentally friendly.

cal warfare agents.

Sandia licensed the right to commer-
cialize the chem-bio formulation to
Denver-based Modec, Inc. and to
EnviroFoam Technologies (EFT) of
Huntsville, AL. EFT’ version of the
decon foam was used to support the EPA%
clean-up effort on Capitol Hill.

“Un-generated”
Electricity

ssociate  Professor Peter L.
Hagelstein of MIT’ Department

of Electrical Engineering and Computer
Science and his colleague, Dr. Yan
Kucherov of ENECO, Inc., have
invented a form of semiconductor tech-
nology that could allow electricity to be
produced cheaply and efficiently—with-
out using a turbine or similar generator.
While the researchers aren’t the first to
try to directly convert heat to energy,
previous attempts have resulted in inef-
ficient devices that dont produce
enough electricity. This unit is twice as
efficient as its closest commercial com-
petitor. “That such good results were
obtained in the first generation of the
new device technology...indicates that
the general approach has great promise
for improved performance in more
mature implementatons,” said Hagelstein.
Based on thermionics, this process
traces its roots back to the turn of the
20th century with the basic vacuum
tube. In a high-temperature vacuum
tube, two parallel conductive plates
(cathode and anode) are separated by a
vacuum gap. Electrons boiled off the
cathode, crossed the gap, and were
absorbed into the colder anode. As the
electrons move “uphill” against the elec-

tric field in the gap region, heat is con-
verted to electricity. Because “vacuum
gap” designs suffered from high manu-
facturing costs and operating tempera-
tures above 1000° C (about 2000° F), the
technology has been limited to use in
nuclear-powered converters in space
probes, satellites, and special military
systemns.

Hagelstein and Kucherov essentially
replaced the traditional viacuum gap
with a multi-layer semiconductor struc-
ture. They demonstrated two basic
enabling physical mechanisms for
implementation. By carefully choosing
the material, scientists at ENECO creat-
ed highly efficient solid-state conversion
devices. These “thermal diodes” will
operate from 200° to 450° C—typical
temperatures for waste heat and concen-
trated solar radiation.

Among possible applications, the new
technology might recover waste heat
from automobiles and power plants. Heat
lost through engine exhausts could be
captured and converted into electricity to
augment the vehicle’s electrical and air-
conditioning systems. It could also play a
major role in the primary generation of
electrical power. The technology itself is
environmentally friendly—thermal to
electric energy production generates no
polluton—although some of the materi-
als used in the first generaton of devices
are toxic. The research, which is spon-
sored by ENECO with addidional support
from the Defense Advanced Research
Projects Agency, is currenty focusing on
optimizing materials in the thermal

diodes.

Transistor
Innovation

Intel researchers have developed a
unique transistor structure with new
materials—a dramatic improvement not
only in transistor speed, but also in
power efficiency and heat reduction.
“Smaller and faster just isn’t good
enough anymore,” said Gerald Marcyk,
director of components research, Intel
Labs. “Power and heat are the biggest
issues for this decade. What we are
doing with our new transistor structure
is helping make devices that are
extremely power efficient, concentrating

WWW_ ammeidcandadioRistery. com

electrical current where it’s needed.” As
hundreds of millions—and even bil-
lions—of smaller and faster transistors
get packed onto a thumbnail-sized piece
of silicon, limiting power consumption
and the amount of heat generated in the
processor core becomes a challenge.

New chip technology developed by Intel
helps chips run cooler and increases speed
and efficiency.

The new device is called the Intel
TeraHertz transistor because its transis-
tors can switch on and off more than one
trillion dmes per second. (It would take a
person more than 15,000 years to turn a
light switch on and off a trillion times.)
"The TeraHertz represents two significant
improvements over current transistor
design: a “depleted substrate transistor”
and a new material called a “high k gate
dielectric.” A depleted substrate transis-
tor is a new type of CMOS device in
which the transistor is built in an ulera-
thin layer of silicon on top of an embed-
ded layer of insulation. This ultra-thin
layer is fully depleted to create maximum
drive current when the transistor is
turned on, allowing faster on/off switch-
ing. When the transistor is turned off, the
thin insulating layer keeps current leak-
age to a minimum. The TeraHertz has
100 times less leakage than traditional sil-
icon-on-insulator designs.

The smallest and fastest transistors
introduced recently have all had gate
dielectrics made of atomically thin layers
of silicon dioxide, and leakage through
these layers has become the major


www.americanradiohistory.com

>»Homeland Radar
Defense

Telephonics Corp. recently demonstrat-
ed its Ground Surveillance Radar (GSR) sys-
tem to U.S. Senators Chuck Shumer and
Hillary Clinton and Congressman Steve
Israel (all New York Democrats) as a possi-
ble defense against future terrorist acts.
Israel is a member of the Democratic
Homeland Defense Task Force.

The lightweight, low-power radar sys-
tem can be deployed in less than five min-
utes to protect borders and high-value
targets. Little training is required 10 set up
and effectively operate the system. The
GSR can easily establish portable, fixed or
highly mobile surveillance operations
around potential targets in sensitive areas

in all weather conditions, night or day. This

o A o]

Protecting the homeland or any
land, the lightweight, portable
GSR system can be deployed
easily and quickly.

device gathers, processes, and

disseminates critical intelligence data quickly and reliably. The system can
protect water reservoirs, nuclear and conventional power plants, airport
facilities, and bridges. It is estimated that it would take three or four of the

$200,000 devices to monitor a power plant.
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source of power consumption. The
“high k gate dielectric” replaces silicon
dioxide as the “gate-dielectric” and
reduces gate leakage by more than
10,000 times. Using “atomic layer depo-
sition,” the material is grown in layers
only one molecule thick at a time.

The Teratlertz is expected to enable
powerful new applications such as real-
time voice and face recognition; com-
puting without keyboards; and more
compact, higher-performance computer

devices with longer battery life. 7 |

Doubly
Strange Brew

esearchers at the DOE’s Brookhaven

National Laboratory have brewed
up a significant number of “doubly
strange nuclei,” or nuclei that contain
two strange quarks. Helping scientists
explore the forces between nuclear par-
ticles and, especially, within “strange”
matter, studies of these nuclei may con-
tribute to a better understanding of neu-
tron stars. Such stars are the only place
in the universe where scientists believe
such strange matter exists in a stable
form. These super-dense remains of

burnt-out stars are believed to contain
large quantities of strange quarks.

Fifty physicists collaborated on the pro-
ject, which created 30 to 40 of the doubly
strange nuclei—enough of them “to begin
a study using statistical techniques,”

The research team (front, from left) of Adam
Rusek and Robert Chrien, and (back, from
left) Sidney Kahana, Philip Pile, and Morgan
May pose in and around the AGS with the
cylindrical detector system tor the doubly
strange nuclei experiment. (Photo courtesy of
Brookhaven National Laboratory.)

WWW. akaetrieainiadiahistory com

according to team member Adam Rusek.

One of Brookhaven’s particle accelera-
tors, the Alternating Gradient Sinchrotron
(AGS), was used to aim the world’s most
intense proton heam at a tungsten tar-
get. The collision creates particles from
which the scientists separate out a heam
of negatively charged kaons, each com-
posed of one “strange” quark and one
“up” antiquark. The negative kaons then
strike a beryllium target and interact
with its protons. In the process, some of
the energy is converted into new strange
quarks and strange antiquarks, which
then regroup to form a variety of parti-
cles—some of which continue to inter-
act. Occasionally, the result is a structure
that contains a proton, a neutron, and
two lambda particles—each composed
of one “up,” one “down,” and one
strange quark. The double-lambda struc-
ture, with its two strange quarks, is the
doubly strange nucleus.

It isn’t easy to detect the formation of
this strange species——in fact, it’s a bit like
looking for “a subatomic needle in a par-
ticle-soup haystack.” Many other species
are produced in the collisions, and scien-
tists can’t see the double-lambda struc-
ture directly. They have to look for
pions, subatomic particles emitted by
the lambhdas as they decay. Two pion
decay signals, at very specific energies,
indicate a nucleus with two lambdas.

Sophisticated computers and careful
analysis narrowed the scarch from 100
million potentially interesting events to
100,000 in which two strange quarks
were produced to the 30 or 40 in which
the two strange quarks existed for an
instant inside the same nucleus.  pT]
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BUDGET PROJECT AND COMPUTER BOOKS

BP294—A Concise Introduction to Micro-soft

Works $6.99. You can use the word processor to
your advantage to type, edit, print and save documents.
This book explains how Works can be used to build up
simple spreadsheet examples, edit them, save them,
print them and retrieve them. It informs you how to cre-
ate simpie macros, and to simplify long repetitive tasks
and to customize the program to your own needs.

BP350—Electronic Board Games $6.99. Twenty

novel electronic board games that you can build
from the plans in this book. Whether you are interested
in motor racing, searching for buried treasure on a bar-
ren island or for gold in Fort Knox, spinning the wheel
of fortune, or doing a musical quiz—there is something
for you to build and enjoy!

BP131—Micro Interfacing Circuits — Book 2 $3.99.

This book is intended to carry on from where Book
1 left off. It is primarily concerned with practical appli-
cations beyond the paraile} or serial interface to the
microprocessor. It is about “real world” interfacing
including such topics as sound and speech generators,
temperature and optical sensors, motor controllers etc.
Like Book 1 the subject is not treated in a purely theo-
retical manner.

BP378—45 Simple Electronic Terminal Block

Projects $6.99. 45 easy-to-build electronic projects
that can be built by an absolute beginner. Projects are
assembled on terminal blocks using only a screwdriver
and other simple hand tools. No soldering is required.

BP298—Concise Intro to the Macintosh System

and Finder $5.99. This book explains: The System
and Finder, what they are and what they do; how to use
the System and Finder to manipulate disks, files and
folders; configuring and printing files from the Finder;
getting the most from the system utility programs; and
running MuttiFinder.

BP432—Simple Sensor Terminal Block Projects

$6.99. This book is the next logical step from the
above book {BP378), by the same author. This is an
open sesame to the practical world of electronics for
youngsters or beginners.

BP316—Practical Electric Design Data $7.99. A

comprehensive ready-reference manual for elec-
tronic enthusiasts with over 150 practical circuits. It cov-
ers the main kinds of components (from pig-taii leads to
surface mount}, pinouts, specs and type selection. Basic
units are defined and most used formulae explained. Five
additional sections are devoted to circuit design, covering
analog, digital, display, radio and power supply circuits.

BP367—Electronic projects for the Garden $6.99.
_|Etectronics enters the Garden! Gardeners can build
simple gadgets to promote success where the elements
work against you. Some of the projects are: over/under
temperature monitoring, dusk/dawn switching, auto-
matic plant watering, warming cables, etc.

BP345—Getting Started In Practical Efectronics
$6.99. This book provides basic essentials for the
builder and 30 easy-to-build fun projects with which
every experimenter should toy. Printed-circuits designs
are included to give your project the professional touch.

BP368—Practical Electronics Musical Effect Units

$6.99. There is a constant hullabaloo for musical
effects projects by the hobbyist community. This book
provides practical circuits for several projects that range
in complexity and are sure to work. Al the circuits are
easy to build and use readily-available parts.

BP451—Troubleshooting Your PC Printer $8.99.

Explains the different printer types, their suitability
for different tasks, the costs of running them, how to con-
nect them and get the driver software running and, of
course, what is most likely to go wrong and what you can
do for yourself. Most important of all, it warns you of what
you should quite definitely NOT try to do for yourself.

BP385—€Easy PC Interfacing $6.99. The built-in

ports in your PC provide an easy and hassle-free
way of interfacing your circuits. This book provides use-
ful PC add-on circuits including the following: Digitat
input/output ports; analog-to-digital and digital-to-ana-
log converters; voltage and current measurement cir-
cuits; resistance and capacitance meters, temperature
measurement interface, biofeedback monitor, and many
other useful interfaces.

PCP112—Digital Eiectronics Projects $10.99.

Contains 12 digital eiectronics projects suitable for
the beginner to build with the minimum of equip-
ment—from instrumentation to home security, and a
few “fun” projects too. With one exception, all projects
are battery powered, and therefore, are completely safe
for the beginner or young constructor.

BP396—Electronic Hobbyists Data Book $7.99.

This book contains details of a modern five-band
resistor code or an old color code for a ceramic capaci-
tor, the formula for parallel resistance, and basic data on
an NE5534AN operational amplifier.

PCP107—Digital Logic Gates and Flip-Flops

$10.99. This book seeks to establish a firm foun-
dation in digital electronics. It is for the user who wants
to design and troubleshoot digital circuitry with fult
understanding of the principles. No background other
than a basic knowledge of electronics is assumed.

BP129—An Introduction to Programming the

ORIC-1 $2.99. This book has been written for read-
ers wanting to learn more about programming and how
to make best use of the ORIC-1 microcomputer’s many
powerful features. Most aspects of the ORIC-1 are cov-
ered, the omissions being where little could usefuily be
added to the information provided by the manufactur-
er's own manual. Starting with simple commands and
programs, the more complex topics such as animated
graphics and using sound commands are introduced.

BP317—~Practical Electronic Timing $6.99. This

book provides the time measurement theory and
backs it with a wide range of practical construction proj-
ects. Each project has how-it-works theory and how to
check it for correct operation.

BP332—TTL Digital ICs $6.99. Logic circuits are

now part of everyday life, and practically every
house is now equipped with gadgets that contain digital
circuits. TTL logic integrated circuits are widely regard-
ed as the "standard” range of digital devices.

PCP120—Multimedia on the PC! $14.95.

Multimedia can do lots of nice things! This 184-
page book helps you create your own multimedia presenta-
tion. Multimedia applications by people like you can revolu-
tionize educational and business apptications as well bring
more fun, fun, fun into your leisure computer activities.

BP404—How To Create Pages for the Web Using

HTML $7.99. HTML is the language used to create
documents for Web browsers such as Mosaic, Net-
scape and Internet Explorer. These programs recognize
this language as the method used to format the text,
insert images, create hypertext and fill-in forms. HTML
is easy to learn and use. This book explains the main
features of the language and suggests some principles
of style and design. Within a few hours, you can create
a personal Home Page, research paper, company pro-
file, questionnaire, etc., for world-wide publication on
the Web.

BP411—A Practical Introduction to Surface Mount

Devices $6.99. This book takes you from the sim-
plest possible starting point to a high level of compe-
tence in working with Surface Moint Devices (SMD’s).
Surface mount hobby-type construction is ideal for con-
structing small projects. Subjects such as PGB design,
chip control, soldering technigues and specialist tools
for SMD are fully explained. Some useful construction-
al projects are included.

BP379—30 Simpie IC Terminal Block Projects
__1$6.99. Here are 30 easy-to-build IC projects almost
anyone can build. Requiring an IC and a few additional
components, the book’s ‘blackbox’ building technique
enables and encourages the constructor to progress to
more advanced projects. Some of which are: timer proj-
ects, op-amp projects, counter projects, NAND-gate
projects, and more.

BP304—Projects for Radio Amateurs $5.99. Short
_lwave radio is a fascinating hobby. One of the main
attractions for many short wave enthusiasts is tinkering
with different aerials and gadgets to get the best perform-
ance from their installation. This book describes a number
of electronic circuits which can be used to enhance the
performance of most short wave radio systems.

ETT1—Wireless & Electrical Cyclopeia $4.99.

Step back to the 1920’s with this reprinted catalog
from the Electro Importing Company. Antiquity dis-
played on every page with items priced as low as 3
cents. Product descriptions include: Radio components,
kits, motors and dynamos, Leyden jars, hot-wire
meters, carbon mikes and more.

BP325—A concise User’s Guide to Windows 3.1

$6.99. Understand what hardware specification you
need to run Windows 3.1 successfully, and how to install,
customize, fine-tune and optimize your system. Get into
understanding the Program Manager, File Manager and
Print Manager. Tips on the word processor, plus how to
use Paintbrush. More on the Cardfile database with its
auto-dial feature, Windows Calendar, Terminal, Notepad, etc.

BP76—Power Supply Projects $3.99. Presents a

number of power-supply designs including simpled
unbiased types, fixed voltage-regulated types and vari-
able voltage stabilized designs. Ail are low-voltage types
intended for use with semiconductor circuits. Apart
from presenting a variety of designs that will satisty
most applications, the data in this book should help the
reader to design his own power supplies. An essential
addition to the experimenters electronics library.

ELECTRONIC TECHNOLOGY TODAY INC.

SHIPPING CHARGES IN

USA ONLY outside of USA & Canada
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$5.01 to $10.00 ...$3.00 Total price of books . ... ... .. $
Name $10.01 to $20.00 .. $4.00 Shipping (see chart) ........ $
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USE THE FREE INFORMATION CARD FOR FAST RESPONSE A G S L A S S LG

Pencil-Style Visual-Fault Locator Free Sampler Kit

Wilcom’s pencil-style Visual- RAF Electronic Hardware is offer-
Fault Locator (VFL), Model &=~ S - ing a free Sampler Kit to anyone
F6230A4 ($390), features a ¢ § TR | ' who visits their Web site men-
universal connector that T\\,‘_ S . tioned below. The kit contains

— assorted electronic hardware

accepts any optical connec- .
tor style with a 2.5-mm ferrule.
Operating on a single 1.5-volt i
AA alkaline battery, the -
VFL examines fibers for possible faults. The powerful laser
provides visibility beyond 5km, and the universal connector

| items, including a variety of
| .

standoffs, captive panel screws,
shoulder screws, thumbscrews,

Their online catalog, which offers

eliminates the need for a patch cable. The device includes a an extensive inventory of electronic
choice of continuous or modulated output and a “low- hardware with complete specifications, is also available free.
battery” indicator. : 1. RAF ELECTRONIC HARDWARE

JENSEN TOOLS, INC. smﬂ‘ ; 95 Silvermine Road

7815 S. 46" St. Hﬂﬂ" gﬂlw Seymour, CT 06483

Phoenix, AZ 85044-5399 oy i Bl 203-888-2133

J The BL210 Snvartoat is 2 sin-
800-4'26-1194 A gle._ . d s i th:tt“ i e wwzi;,gf:’lg:'t-oo:?FREE INFORMATION CARD
www. jensentools.com able in four configuri-

CIRCLE 60 ON FREE
INFORMATION CARD

Bt tions—two with Ethernet
(5249 and two without
(52090, All models have
B 40 digital /O, three RS-
e 232/485 serial ports; a
Rabbic 2000 micro-
processor, 128K SRAM,
_ and 256K Flash. Both versions
offer keypad/display options—in one small
package. Perfect for embedded contral and dara
P . acquisiticon, the BL2 1) series provides compre-
Hﬂﬂlﬂllllll Mlllllllll‘ hei!si»r‘e-, integrated control :I:apghiliﬂesh 'T;he'
The Radiation Monitor Model 30314 = Swmarteat ¢an also remately monitor and super-
75 ($339.95) indicates radioactivity wise uthér programmable systems,

via easy-to-read analog meters; and it _Z-WORLD

offers a red light count, anti-saturation o 2800 Spafford Si. . . :
circuitry, and an audible beeper. The Dhavis, C.-‘!ﬁ;fﬁ'lﬁ' I!]m“ﬂﬂ'ﬂl'mg |ﬂﬂ|ﬂﬂlﬂ|‘
detector features an uncompensated, FR-TET-3VIT The Tiu-Spark Ignition-Firing Indicator
halogen-quenched, 1.5-2.0 mg/cm2 mica wn werdd. com ($14.99) is a versatile, diagnostic
end window. It detects CIRCLE 61 ON FREE tester that quickly and accurately
alpha down to 2.5 Me4, INFORMATION CARD checks DIS and other ignition systems

for the presence of secondary volt-
age—without damaging or removing
spark plug wires. The sensitivity adjust-
ment allows for isolation of a specific plug
wire, eliminating false signals from nearby

gamma and X-rays down
to 10 Ke4, and 50 Ke4
beta at 35% efficiency—
all through the sensitive
end window.

SCIENTIFICS wires. The unit operates from a 1.5-volt but-
Edmund ton-cell battery.
Scientific GARDNER BENDER

Dept. A011-C999 PO. Box 3241

60 Pearce Ave. Milwaukee. W1 53201-3241

Tonawanda, NY 800-624-4320

14150-6711 www.gardnerbender.com
716-874-9091 . k CIRCLE 64 ON FREE
or 800-728-6999 INFORMATION CARD

www.scientificsonline.com
CIRCLE 63 ON FREE INFORMATION CARD
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ToolCaddie

Intended for industrial applica-
tions, the ToolCaddie ($19.95) is
made of tough nylon and long-
lasting velcro with durable
buckles. The carrier has a uni-
versal 8-point attachment sys-
tem that will fit any type of £
hand-truck. Its five different-
sized pockets accommodate all §
types of tools, from clipboards
and tape guns to felt pens and
utility knives.

PAKTEK, INC.

7307 82 St., Court SW

Tacoma, WA 98498
253-584-4914 or 800-258-8458
ww.toolpak.com

Hectromagnetic
Field Sensor

Infrared Thermometer

| Featuring a laser guide for precise
| measurements, these Infrared Ther-
mometers, Models CA870, CA872,
and CA876 (starting at $139) are
non-contact measuring instruments.
The meters measure temperatures
in °F and °C; and they include a 3%-
digit backlit LCD display, auto-hold
function, and auto-power off. Model
| CA876 includes a K-type thermo-
| couple for measuring temperatures
“"in areas not suitable for infrared.

AEMC INSTRUMENTS
200 Foxborough Blvd.
Foxborough, MA 02035

508-698-2115

WWW.AETHC.COM

Designed to measure field radia-
tion at different band widths, this sin-
gle-axis, hand-held EMF Detecror; Model
30819-91 ($99.95), has a high-

resolution. The large LED dis-
play teads 0.1 to 1999 mi]
over the ELE range of 30 to
400 Hz and is accurate with
4% = 3 digits s 50-60 Hz.
Samples can be  raken
every 4 seconds, and the
device is powered by one
Y-vaolt battery.
SCIENTIFICS
Edmund Scientific
Dept, AGZI-C95Y
&0 Pearee Ave,
Tonawanda, NY 14150-6711
716-874-9097 oy KOO-T28-6999
W seientificson e com
CIRCLE 66 ON FREE
INFORMATION CARD

CIRCLE 65 ON FREE INFORMATION CARD

Lockout System
Equipment fitted with the IEC 320
input-power connector can be secured
using the Lockout 320 ($10.25). This
security device will fit most computers,
test instruments, power supplies,
monitors, and lab equipment that
use a removable power cord.
Featuring an elas-
tomeric nose that
bulges to firmly grip
to the interior surfaces of
the connector housing, it is made
of durable plastic nylon, is com-
pact and lightweight, and requires
no tools to apply.
SOUTHSIDE SAFETY, INC.
405 Whitney Court
Chesapeake, VA 23322
757-546-3520
www.southsidesafetyinc.com

CIRCLE 68 ON FREE INFORMATION CARD

CIRCLE 69 ON
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Capacitance Meter

This battery-powered, hand-held
Capacitance Meter, Model 810C ($79)

can be used for accurate measurement
of most capacitive components. It’s

compact (5.7 x 3.0 x 1.6 inches),
lightweight (10 oz.), and easy to
use. Featuring a zero-adjustment
knob, a front-panel-mounted
3%-digit LED display, test lead
jacks, and direct plug-in test
sockets, the device has a
range of 20 mF to 200 pF
(best range).

B&K PRECISION
CORP.

1031 Segovia Circle
Placentia, CA
92870-7137
714-237-9220
www.bkprecision.com
FREE INFORMATION CARD
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People-Friendly Technology

WHEN THERE’S A NEED
FOR SPEED

Speed has played a key role in
computer use since the inception of
the digital age in the 1940s. The very
raison d’étre of electronic machines is
their ability to perform computations
and process information much faster
than humans can. The issue of speed
is complex: Sometimes it is not always
what it's cracked up to be, and other
times it is given short shrift. Understanding
the differences can help you make
smart PC buying decisions, as well as
smart Web site design decisions.

The central processing units
(CPUs) of today’s run-of-the-mill perscn-
al computers have come a long way in
terms of speed. They are much faster
than those of the multi-million doliar
mainframe computers were—the ones
that were leading us into the future in
the 60s and 70s. PCs today are ten
times more powerful than they were
just five years ago

This mind-boggling increase in pro-
cessing speed was predicted and cod-
ified in 1965 by Gordon Moore, who
would become the co-founder of Intel,
when he said that the number of tran-
sistors per square inch on integrated
circuits had been doubling and would
continue to double every year. Though
this doubling would later slow from
every year to 18 months, the increase
in capacity has continued; and it's
emblematic of the personal computer
revolution. It's an increase thai's
unprecedented in other spheres of
human endeavor.

FASTER ISN'T
ALWAYS BETTER

To those involved with persoral
computers, this is heady stuff; and it
has led to an infatuation, even an

HOMEPAGE .

USABILITY

JAKOB NIELSEN & MARIE TAHIR

kel

“On the Web,” says Jakob Nielsen, author of the
new book Homepage Usability: 50 Websites
Deconstructed, “you have design Darwinism—
survival of the easiest.”” The theme here is tech-
nology for people, not for technology.

obsession, with speed. It taps into the
Western notion of progress, of ever-
increasing efficiency, output, and stan-
dards of living. However, the infatua-
tion is misguided. “Speed is an artificial
need,” says Rob Enderle, an analyst
for the Giga Information Group, a mar-
ket research firm in Santa Clara, CA.
“It's analogous to cars with big
engines. Bigger is not always better.
Neither is faster.”

There's a countervailing notion
here, more Eastern in nature, of appro-
priate technology. In practical terms,
very few people today need the fastest
PCs—those that run the Intel Pentium
4 2.0-GHz CPUs, which have recently
reached the market, or the equivalent
chips from AMD or Motorpla. For com-
mon tasks such as word processing,
spreadsheets, business graphics, Web
surfing, and e-mail, slower and less
expensive CPUs are more than ade-
quate. On the other hand, if you're
engaged in CPU-intensive tasks such

WWW. ameidceaadioRisterv.com

as high-end image editing, video edit-
ing, digitizing music, or computer-
aided design, the higher end CPUs
can be cost effective.

There are other factors besides
cost effectiveness that can affect a
buying decision. A high even number
such as 2.0 GHz or 2 billion cycles per
second is psychologically compelling
in the same way as a .400 batting
average or a Dow of 10,000 is. Stili, on
the whole, the importance of CPU
speed is overrated, the single-most
overrated aspect of personal comput-
ing today

What is undoubtedly underrated is
the time it takes Web pages to load.
Sure, it's widely known that a high-
speed cable or DSL modem can dra-
matically improve the quality of your
surfing experience. In fact, the biggest
Internet traffic jam for the past several
years hasn’t been CPU speed, but
modem speed—a bottieneck that
won't disappear until high-speed
Internet access becomes universally
available.

WEB USERS WANT IT—
NOwW

What's not commonly known is that
even with high-speed access, slow-
loading Web pages can still be a prob-
lem. The Web won'’t be truly efficient
until browsing from one page to the
next is as speedy as browsing pages
in a newspaper or magazine. A recent
study by market research firm, Jupiter
Media Metrix, underscores the impor-
tance of fast-loading Web pages. The
study found that 40 percent of Internet
users will visit a site more often if its
pages load faster; while only 20 per-
cent are interested in multimedia or
rich media features, which load much
slower than text and simple graphics
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Some Web page designers look at
flashy technologies such as Shockwave
as a way to make their sites look hip
and cutting edge. Yet many Web page
visitors look at these technologies as
cloying eye candy that just slows them
down. People surfing the Web gener-
ally have short attention spans. This is
the era of VCRs and microwave
ovens, an age of immediate gratifica-
tion. If you force users to cool their
heels at your Web site, satisfaction
elsewhere is just a click away.

That's why the best Web sites are
simple and are more likely to be
around in the future. “On the Web,”
says Jakob Nielsen, author of the new
book Homepage Usability: 50 Websites
Deconstructed, *“you have design
Darwinism—survival of the easiest.”
The theme here is technology for peo-
ple, not for technology.

Web services are another offshoot
of the Internet era, about to be born
into the public domain. The destiny of
the World Wide Web lies in efficiency,
user-friendliness, and technological
sophistication; and Web services are
promising all of this and more.

THE FUTURE OF DIGITAL
TECHNOLOGY

“If you can look into the seeds of
time, and say which grain will grow
and which will not, speak then unto
me.” Shakespeare’s words are just as
wise today, but this hasn’t stopped
people from trying to divine the future.

The latest future-oriented comput-
ing issue goes by the over-broad
moniker “Web services.” The compa-
nies behind them, including Microsoft
with its Microsoft .NET initiative, and
Sun with its Sun ONE initiative, would
have you believe that your computing
future lies in their hands.

A Web service is a remote server,
one you can connect to through the
Internet, that promises access to any
program. It doesn’t matter where you
are or what type of computer you're
using. Experts predict that it will be two
or three years before Web services
have any chance of replacing your
word processor and other desktop
applications. | predict that if they try to
dominate your computing experience,
they'll fail. The personal-computing
revolution is about gaining control
through customizing and personaliz-
ing, not losing it.

Still, the prospect of computing

In his book, The Age of Spiritual Machines, Ray
Kurzweil states that by the year 2030, common
$1000 personal computers will grow so greatly
in speed and capability that they will achieve
the full capacity of the human brain.

without losing any functionality is com-
pelling. Other work is under way to
create ever-faster computers through
new chip technology. The engines of
tomorrow’s PCs may be based not on
silicon dioxide but exotic new com-
pounds such as perovskite oxide or
even the stuff of life itself, DNA. Faster
computers may finally make speech
recognition as workable as typing and
may lead to computers like HAL from
the movie 2001: A Space Odyssey

The future will be truly mind-bog-
gling, according to the prognosticators.
In his book, The Age of Spiritual
Machines, Ray Kurzweil believes that
by the year 2030, common $1000 per-
sonal computers will grow so greatly in
speed and capability that they will
achieve the full capacity of the human
brain. Kurzweil, a prominent inventor
and business leader in the field of arti-
ficial intelligence, makes other imagi-
nation-sparking predictions: By the
end of this century, we'll achieve virtu-
al immortality by being able to down-
load our minds, memories, and con-
sciousness into robots. Ultimately, he
reasons, human and machine intelli-
gence will merge and become indistin-
guishable, growing exponentially until
it will be able to control how the very
universe evolves.

FORECAST FLOPS

It's easy to scoff at such notions as
the stuff of science fiction. Yet the past
is littered with examples of the short-
sightedness of others, including those
deeply involved with technology. Here
are some of the more notable exam-
ples of failures of the imagination:

* “640K ought to be enough for any-
body.” Microsoft founder and Chairman
Bill Gates, 1981, about computer
memory

* “Computers in the future may weigh
no more than 1.5 tons.” Popular
Mechanics magazine, 1949

o “| think there is a world market for
maybe five computers.” Thomas
Watson, president and CEO of IBM,
1943

* “But what is it good for?”
Engineer at IBM, 1968, comment-
ing on the microchip

* “There is no reason anyone would
want a computer in their home.”
Ken Olson, founder and chairman
of Digital Equipment Corp., 1977

* “This ‘telephone’ has too many
shortcomings to be seriously con-
sidered as a means of communica-
tion. The device is inherently of no
value to us.” Western Union internal
memo, 1876

* “The wireless music box has no
imaginable commercial value. Who
would pay for a message sent to
nobody in particular?” David Sarnoff's
associates in response to his push-
ing for investment in radio in the
1920s. (Sarnoff founded NBC, the
first radio network, and later intro-
duced TV broadcasting to the U.S.)

* “Who the hell wants to hear actors
talk?” H.M. Warner, co-founder and
president of Warner Brothers, 1927

* “We don't like their sound, and gui-
tar music is on the way out.” Decca
Recording Co. rejecting the Beatles,
1962.

On the other hand, you don’t want
to bet the ranch on anyone’s psychic
vision. In a book | wrote called Straight

(Continued on page 54)
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PEAK e

ith a title like “Peak Computing,”

this column has, and will contin-
ue to, run the gamut. Sometimes Peak
Computing means adding newer, high-
er performance components and
peripherals. Other times, it consists of
fine tuning or trouble-shooting the sys-
tem that you already have.

In this and the following month’s
columns, we'll take a look at truly Peak
Computing, a state-of-the-art worksta-
tion that you can build yourself. It's a
bit more expensive than the other PCs
we’'ve put together recently; but, tor
certain types of applications, our
“Monster Workstation” is in a class by
itself and the equal of commercial
products costing almost twice the
price.

WHAT’S A WORKSTATION,
ANYWAY?

Before we talk about what went into
our Monster Workstation, let's take a
minute to discuss what differentiates a
workstation from a standard PC. In
many respects, there’s not much, if
any, difference. A workstation is usual-
ly just a PC that's been configured to
offer better performance for a specific
type of application. Most of the time,
workstation applications are graphics-
oriented. These applications include
CAD (computer-aided design), model-
ing, animation, graphics design (i.e.,
drawing, painting, and image editing),
and digital video editing and production.

What makes a workstation different
is that its components and peripherals
have been optimized for these types of
applications. For example, a CAD or
modeling workstation will often have

TED NEEDLEMAN

We went with the Tyan Thunder i860. This is a terrific motherboard based around Intel’s i860 core

logic chipset. The Thunder i860 has an on-board LAN controller, integrated audio using the Analog
Devices AD1885 chipset, an integrated SCSI controller with Ultra 160 support, and support for up

10 4 GB of RDRAM.

an oversize monitor (21 inches or s0)
and a graphics card that's optimized
for 2-D graphics rendering. These
graphics cards, from vendors such as
ELSA and 3DLabs, often have
abysmal frame rates when compared
to general-use video cards, but excel
in tasks such as shading and mapping
textures.

Input and output is another area
where workstations differ from more
run-of-the-mill PCs. Image and CAD
files are often huge, and having fast
disk drives with high bandwidth data
transfer really speeds up the overall

WWW._akaerieaniadiahistory.com

performance of a workstation. This is
also true of the workstation’'s RAM
memory. Most workstation applications
are both memory-intensive, working
better when lots of RAM is available,
and fast running with high-speed, high-
bandwidth memory.

Finally, there’s the processor. Some
workstations use custom processors,
often RISC (reduced instruction set
CPU) oriented. This type of CPU pro-
vides fewer hard-wired instructions,
but performs the instructions that it
does provide very fast. Intel Corporation
takes a somewhat different tack with
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We were able to obtain a terrific case from Ever Case Technologies. This vendor’s ECS5000LX cuse
is specifically designed to accommodate the Tyan Thunder i860 motherboard.

its workstation processors. Based on
the latest Pentium 4 core architecture,
the new Xeon processors have hyper-
pipelining (can execute multiple instruc-
tion streams simultaneously); expand-
ed SSE2 instruction sets designed to
improve performance on video, graph-
ics, and audio-related operations; and
the design works in a symmetric multi-
processor environment, with more
than a single CPU residing on the
workstation.

PICKING BRAINS

Our Monster Workstation is built
around a pair of these new Intel Xeon
CPUs, each running at a clock speed
of 2 GHz. These processors are opti-
mized for workstation use and cost a
bit more than the standard Pentium 4
of the same clock speed. We'll have a
complete price list in the next column.
AMD also has a CPU designed for
multiprocessor use, the Athlon MP.
This CPU is less expensive than the
Intel Xeon. However, the Athlon MP is
not optimized for workstation applica-
tions and is more appropriate for less
serious applications like gaming.

Originally, we designed the worksta-
tion for use as a DVD transcoding sys-
tem. With new DVD burners, it's easy
to create your own DVDs that will play
in most PC's DVD-ROM drives or in
stand-alone DVD players. Transcoding
is the process of taking video in AVI
and other formats and converting it

into the MPEG-2 format used in DVDs.
This is a tremendously computing-inten-
sive operation.

Our Monster Workstation is also ter-
rific for performing applications that
can take advantage of its dual CPU
configuration. The application has to
be specifically engineered to do this,
and many still aren’t. Fortunately, most
of the high-end graphics and CAD
applications from Adobe Systems and

AutoDESK will use a second CPU if
present.

A NURTURING
MOTHER(BOARD)

To take advantage of the Xeon
processor’s capability of running in a
multiprocessor environment, you need
a motherboard that's been designed
for this application from the start. The
three major motherboard vendors pro-
ducing motherboards for multiproces-
sor Xeon workstations are iWill, Tyan,
and SuperMicro. We went with the
Tyan Thunder i860. This is a terrific
motherboard based around Intel's i860
core logic chipset. The Thunder 860
has an on-board LAN controller, inte-
grated audio using the Analog Devices
AD1885 chipset, an integrated SCSI
controller with Ultra 160 support, and
support for up to 4 GB of RDRAM. The
RAM is mounted on an external mem-
ory card. Kingston Technologies very
generously supplied us with 1 GB of
RDRAM in the form of four 256-MB
RIMMs. For memory bandwidth opti-
mization, the motherboard design
allows these RIMMs to be accessed
through four channels, two for each of
the processors. This set-up allows the
memory to run at full speed and
enables high-bandwidth data-transfer
capabillity.

in addition to supporting SCSI
devices, the Thunder i860 also pro-

The case has plenty of drive bays, space for several additional case fans, and a support bracket for
the RAM card. It features a hefty 430-watt power supply from Enhance Electronics that is also
specifically designed for dual Xeon-based motherboards.
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vides a standard ATA/100 IDE con-
troller. We used this ATA/100 controtler
for the two DVD recorders we mount-
ed in the Monster Workstation. The
hard-disk drives we used were a pair
of new DiamondMAX D740X models.
These each have a capacity of 80GB
of storage space and spin at a fast
7200 RPM, which reduces latency (the
amount of time that is spent waiting for
the desired sector to come under the
read/write head). More importantly for
our use, the DiamondMAX D740X fea-
tures a new ATA/133 interface, which
speeds up the data transfer between
the drive and motherboard bus. Maxtor
supplies these drives with a new
ATA/133 IDE controller from Promise
Technologies.

The Tyan Thunder i860 mother-
board offers an AGP slot that will
accommodate a standard 4X AGP
video card or an AGP Pro card. We
used a Leadtek WinFast GeForce3
Ti200 TDH board in the “Monster.”
More of a general-purpose card than
one meant for CAD or modeling, this
card so far has met our needs. The
Thunder i860 also has both standard
PCI slots and the 64-bit version used
in most workstations. There are three

32-bit PClI slots and a pair of the 64-bit
slots. We actually used one of the 64
bits to upgrade the LAN capabilities,
dropping in an Intel Gigabit Ethernet
adapter to speed up file transfers to
our network server.

BOXING IT UP

The Tyan Thunder i860 mother-
board does, however, limit you as far
as a case and power supply. There are
a fair number of cases on the market
that can accommodate the Extended
ATX form factor of the motherboard
(13 x 12 inches). Power is another
thing entirely. The muitiple processors
require more power and a slightly dif-
ferent configuration than the typical
Pentium 4 supply is designed for.
Fortunately, we were able to obtain a
terrific case from Ever Case Technologies.
This vendor's ECS5000LX case is
specifically designed to accommodate
the Tyan Thunder i860 motherboard. It
features a hefty 430-watt power supply
from Enhance Electronics that is also
specifically designed for dual Xeon-
based motherboards. The case has
plenty of drive bays, space for several
additional case fans, and a support
bracket for the RAM card.

Since our primary use of the Monster
Workstation was DVD transcoding, we
added two DVD bumers. The Pioneer A3
can bum DVD-Rs, one-time use discs with
a 4.7-GB capacity. It can also use the
more expensive DVD-RW discs. The new
Hewlett Packard dvd100i drive uses only
rewriteable DVD-RW+ discs, a different
format from that used on the Pioneer AO3.
Both drive vendors promise compatibility
with stand-alone DVD players. Verbatim
makes media in all of these “flavors™ and
was very generous in providing plenty of
discs to perform our testing.

PARTING WORDS

Topping off any workstation is the
operating system. Various versions of
Linux offer good multiprocessor sup-
port. In the end, however, we went
more mainstream, choosing Microsoft
XP Professional so that we could use
the standard and popular applications
such as Photoshop and Premiere.
Keep in mind if you want to build your
own multiprocessor system that only
Windows 2000 and XP Professional
support more than a single CPU. Other
versions of Windows don't.

Next time, we'll take a look at how this
all goes together and how it performs. @

FACTCARDS

Wl ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautitully-printed cards measure a
full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler setection and
replacement. All are clearly explained
with typical circuit applications.

Il WANT TO EXPAND your knowl-
edge of electronics? Do it the easy way

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but iearn how they work at
the same time.

B YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don’t miss out. Send your check or
money order today.

FACTCARI)S—Facts at your fingertips for
| Experimenters and Project Builders!
|
Please send one copy of FACTCARDS $1.99. Shipping $2.00 (U.S. and Canada only).
Please send copies of FACTCARDS. Total cost i1s sum of copy price and First Class
postage and handling cost multiplied by number of card sets ordered.
New York residents add sales tax to total cost of each order.
Please print Allow 6-8 weeks for the material to arrive.
. Detach and mail today:
Jampacked with (Name) CLAGGK Inc.
. . P.O. Box 1216
information at your Srest pdiess Hauppauge, NY 11788
H H ree ress
flngertlps ! All Payment must be in U.S.
| (State) (Zip) Funds! BS168
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WILLIAM SHEETS, K2MQJ, and RUDOLF F. GRAF, KA2CWL

Basic Regulator Gircuits

his article will discuss a very basic subject—simple power-

supply regulators. Most experimenters will use off-the-
shelf power-supply regulators available as IC functional block
devices. Actually, for most experimenters, the regulator can
usually just be a 7800- or 7900-series IC. You will seldom build
regulator circuits, unless your project is a large, high-energy
power supply or a very high-powered audio amplifier. Even
then, power supplies and high-power amplifiers are often bet-
ter and more cost effective if purchased ready-made. Many
companies provide such items at a reasonable cost, often less
than the cost of the large transformers, filter capacitors, and
heatsinks. You will also need to obtain PC boards, small parts,
meters, and a case. Power supplies are basic, off-the-shelf
items.

How “The Wheel” Works

So why discuss regulator circuits? Why reinvent the wheel
when someone has already done it, cheaper and better than
you can probably do? For openers, it is always important to
know how and why “the wheel” works. Eventually today’s
wheelmakers and wheel engineers will stop designing, improv-
ing, and making wheels. If no other wheelmakers and design-
ers replace them, eventually there will be no more wheels.
Technology can be lost and forgotten. That is why it is impor-
tant to know how wheels work or anything else for that matter.

If you do not understand it or have never done it, “old”
technology is new to you and something worth exploring. In
addition, you just might have fun and learn something new by
reading articles like this. Also, you won’t become just another
technical whiz who cannot solder, use an oscilloscope, and
whose electronics knowledge is limited to trendy pseudo-
science, the latest in stereos, and what’s hot at the computer
store or software emporiun.

This point made, let’s discuss simple, plain-jane power-sup-
ply regulator circuits. You will also better understand the
black-box ICs you will use in your projects and their various
applications. The subject of power-supply circuits is complex
and cannot really be adequately covered in a short article.
However, by understanding a few basic circuits, you can figure
out how some of the more sophisticated supplies operate.
Packaged IC regulators such as the 7800/7900 series and the
LLM723 use these basic circuit ideas in their internal circuitry,
in various forms and guises.

More Power To You

A power supply uses a regulator to maintain output voltage
or current at specified limits. An ideal power supply would
have zero internal resistance (ideal voltage source) or infinite

internal resistance (ideal current source) so that the output
voltage or current is independent of load. These sources would
have to be capable of supplying infinite amounts of power and,
of course, exist only in theory. They are used in engineering
for analytical purposes.

A real-world supply will have finite internal impedance.
This impedance may vary with the load on the supply. The
maximum current a voltage source can deliver into a short cir-
cuit or the maximum voltage a current source can deliver
across a load can sometimes be quite high. For example, a
common 12-volt automobile battery can deliver as much as
1000 amps or more into a dead short (and possibly explode in
the process).

Constant-current sources are less common. One common
application was the use of a constant-current transformer to
drive a series street-lighting circuit (used in the past for arc
and incandescent lighting applications). These circuits could
deliver several kilovolts or more if the circuit were to be
opened. The lamps had devices in the circuit such that the
normal 120 or 240 volts across the lamp would not have any
effect, but the opening of a filament would cause the high volt-
age to appear across that lamp. The device would effectively
short-circuit the lamp, maintaining circuit continuity.

This principle is used in today’s Christmas decorations,
where 25-50 series-connected low-voltage bulbs have built-in
shunts that will conduct when full-line voltage appears across
the open bulb, maintaining continuity of the circuit. Both con-
stant-voltage and constant-current supplies can be approxi-
mated electronically with a regulator circuit to almost any
degree desired, within the current and voltage restrictions
imposed at their inputs. Often, both forms of regulation are
provided. For example, in a current-limited power supply, the
supply provides a specified maximum load current with the
output voltage dropping off at heavier loading. The output
voltage can exceed the input voltage in the case of switching-
type regulators and electromechanical regulators (transform-
ers with motor driven tap switching, etc.), but the linear regu-
lators to be discussed produce an output voltage that is lower
than the input voltage.

Therefore, some power will be dissipated as heat. Switching
regulators make use of energy-storage components (L and C)
and generally have better efficiency than linear regulators,
often 65-90 percent or better. In addition, the elimination of
heavy, expensive, large 60-Hz transformers will reduce cost
size and weight. Eliminating the transformer results in greater
circuit complexity and greater circuit noise due to switching
transients. This factor often limits the use of switching regula-
tors in applications where noise may cause problems (i.e. low-
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Fig. 1. This schematic is a basic shunt-regulator circuit. A zener diode is
placed in parallel with a resistor in order 10 regulate the 12-16 volt input
to a 9.1-volt output.

level audio and RF circuits operating at frequencies in the
noise spectrum of the power supply).

Keep The Noise Down!

Remember that 60-Hz rectifiers operating into large-capac-
itor input filters can produce large AC-line current spikes and
RF noise, especially if fast rectifier diodes are used. This 60-
Hz noise can be as bad as a poorly designed switching supply
might produce, making 60 Hz noise well up into the HF radio
spectrum. So 60-Hz supplies are not necessarily always as
noise-free as you may think. Linear regulators will usually
yield lower noise, ripple, and better regulation when a really
pure DC supply is needed. Regulator-circuit complexity is
reduced greatly by the many available regulator IC devices,
and a relatively complex regulator of high performance is eas-
ily placed in an IC chip. IC regulators supplying fixed voltages
of 3-24 volts at currents from 100 mA up to several amps are
readily available and cheap, and they can easily be interfaced to
higher-power bipolar or FET devices for high-current supplies.

These regulators are commonly three-terminal devices
(input, common ground, and output) and often only require a
few external peripheral components (the common 7800- and
7900-series regulators only need two capacitors of 0.01 to 1
mE, and only under certain conditions.) These regulators will
easily provide well under 1-percent regulation and offer some
current-limiting and built-in fault protection. Switching regu-
lators and voltage converter ICs that use a few peripheral
capacitors and little else are also available. These low-cost reg-
ulators and converters make it practical and easy to supply
individual circuits with special voltages not supplied by a sys-
tems main-power source, such as higher or opposite polarity
voltages. This setup may often circumvent power supply limi-
tations, allowing more design freedom.

The simplest regulator makes use of a two-terminal device
that has the property of maintaining a constant voltage across
it (zener diode, gas-discharge tube) or a constant current
through it (field effect transistor, temperature-limited vacuum
diode). The basic circuit is shown in Fig. 1. A zener diode is
generally used, although gas-discharge devices (common in
vacuum-tube circuitry, but relatively rare nowadays) are some-
times used for higher voltages. For still higher voltages, these
devices can be connected in series in any combination. A cur-
rent-limiting (ballast) resistor must be used; as these devices
will attempt to maintain constant terminal voltage, drawing
whatever current is needed from the supply to do so.

Efficiency Is Key
The impedance of the regulating device can be very low,

and it can easily draw destructive amounts of current without
a limiting resistor. This circuit (Fig. 1) is a shunt-type regula-
tor, as the regulating device is shunted across the load. Often,
for low-power applications where only a few milliamperes of
current are required and regulation (percentage change of
voltage or current under differing loads) of a few percent is
adequate, this approach will work very well. The efficiency is
generally poor, especially at light loads, since the total current
through the ballast resistor is the sum of the load current and
the regulator current needed to maintain the voltage. When
the load is removed or varies, the excess current must flow
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Fig. 2. Here are three regulator circuits that incorporate transistors. All
of the circuits can handle an input of 12—16 volts. Each successive circuit
grows slightly more complex.
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Fig. 3. This is an example of a simple feedback regulator that uses a sin-
gle transistor-error amplifier. Resistors Rl and R2 perform as a voltage
divider that is used 1o sample the output voltage.

through the regulator. While not a problem in a circuit such
as a receiver-local oscillator drawing only a few milliamperes,
it would be a problem in a circuit such as a small digital system
drawing 1 amp at 5 volts.

In certain cases (LED displays, on-off controls), the system
may draw less than 50 milliamps in standby and 1 amp while
active. A zener-diode regulator would be very inefficient, since
around 1 amp would have to flow through the zener when the
system was inactive and not drawing its operating current. If
the input voltage was 12 volts, the efficiency of the 12V to 5V
regulator would be very poor with over 1 amp constant load on
the 12-volt supply, even when the 5-volt load was light. This
would be 12 watts or more of useless heat generation, a very
inefficient situation. A solution is to use an active regulator
that does not require so much current to Operate.

However, note that there will always be some voltage drop
across the regulator. The regulator circuit is an amplifier and
will therefore need some voltage to operate. The base-emitter
voltage of the pass transistor has a value of 0.6 to 0.7 volts, and
there will be some voltage drop in the bias resistors. The input
voltage must always have a minimum value, generally 2 to 5
volts, above the maximum expected output voltage; and it
must never fall below this voltage or regulation will be lost.
This minimum voltage must be maintained at maximum load,
under minimum-input line-voltage conditions. Instantaneous
variations due to input-supply ripple, load transients, etc.
below this level will cause loss of regulation (“drop-out”).

In Fig. 2A, a transistor connected as an emitter follower is
used to reduce the current drawn by the regulator device. The
zener diode has 10 or 20 mA flowing into it. This voltage is fed
to the base of the transistor, called the “pass” transistor, as it is
used to pass the load current. It can be a large power transis-
tor capable of handling several amps of current. The load cur-
rent consists of the collector current, which is the lion’s share
of the current, plus the base current. The base current is equal
to the collector current divided by the DC gain (or B, typical-
Iy = 50) of the transistor. With a B of 50 and a load current of
1 amp, the collector current would be B/(B+1) of 1 amp or
50/51 amps and the base current would be 1/(B+1) or 1/51 of
an amp. This is a little less than 20 mA. The current flow is
shown in Fig 2A.

Figure 2B shows how an intermediate transistor can act as
an intermediate stage in case the pass transistor is a very high-
current unit. Note that with no load, the only current drawn
by the circuit is that of the zener diode. Also note that by plac-
ing a pot across the zener diode and connecting the wiper to

the base of the transistor, a variable output voltage may be
obtained (see Fig. 2c).

The problem with this circuit is that it is not any better
(actually, slightly worse) a regulator than the zener diode.
There is no mechanism to guarantee the output voltage to the
load. In addition, a small drop in output voltage occurs due to
the base-emitter drop in the pass transistor (0.6 to 0.7 volts per
transistor typically). There is additional resistance drop in the
potentiometer if used for varying the output voltage. This
resistance causes some loss in regulation. The regulator can-
not “know” if there is a drop in the output voltage. What is
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Fig. 4. These are three regulator circuits that each employ a unique
method of tweaking the output—current-limiting transistor networks,
improved regulation through the use of an op-amp, and improved transient
regulation using a capacitor.
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Fig. 5. The circuits above are examples of consiant-current regulators. One cir-
cuit uses an LM7805 to regulate the output power, while the other circuit uses
an op-amp for the same purpose.

really needed is some way of sensing the output voltage, com-
paring it with a fixed reference, and automatically adjusting
the output voltage to the desired value. This requirement
implies a feedback or servo system that will act to control the
output voltage. We will show you a very basic way to do this
with a few additional parts.

A very basic feedback regulator in which the output voltage
has some say in its exact level is shown in Fig. 3. A voltage
divider, R1 and R2, samples the output voltage and feeds it to
the base of transistor Q1. The emitter of Q1 is held at a fixed
and regulated (we hope) voltage produced by the drop across
zener diode D1. This drop is produced by bias current from
R3 and the emitter current of Q1. Should the output voltage
drop, Q1 will be turned off, drawing less current through bias
resistor R4. The collector voltage will rise, increasing the volt-
age at the base of pass transistor Q2 and, therefore, the emit-
ter of Q2, which happens to be the output terminal for the
power supply regulator. This rise in voltage will be passed to
the base of Q1, compensating for the initial drop. The overall
effect will be the stabilization of the output voltage.

No Such Thing As Perfect

However, this compensation is not perfect. The regulator
circuit is a feedback amplifier with finite gain. Since the volt-
age gain comes mainly from Ql, the circuit may have a net
open-loop voltage gain of 20-100 or so—depending on the
gain of Q1, the power-supply load, the impedance of the zener
diode, and other factors. Loop gain would be defined as the
product of the total gain multiplied by the feedback factor.

The feedback factor in this case is the ratio R2/(R1+R2). The
higher the loop gain, the better the regulation, all else being
equal. In practice, this circuit will produce an improvement in
regulation of around 10X or better over that of the previous
circuits. There are limitations with this circuit, some of which
are:

* Output voltage cannot be less than the zener voltage plus
the base-emitter drop in Q1

* No means of current limiting or short-circuit protection
exist

* Maximum regulated output voltage is limited, as there will
always be a voltage drop across R4

* Regulation is progressively poorer as output voltage
increases, since feedback factor R2/(R1+R2) decreases

* Since some of the bias currents (through R3 and R4) come
from the unregulated side, output will be influenced by
input voltage variations, degrading regulation

These problems can be solved with circuit changes and
additional components. A solution to the first one is to use a
low zener voltage, although the most stable zeners are around
5 to 8 volts. It is possible to use a separate floating power-sup-
ply circuit to provide voltages below (negative) the ground
level and return R2 to a negative voltage instead of ground.
Place a resistance in series with the input; and the voltage drop
across this, a function of load current, can control the regula-
tor output. Additional transistors or an op-amp can be used to
get more open-loop gain

Some Solutions

Figure 4A shows one method by which current limiting can
be added. Resistor R4 is in series with a PNP transistor, Q3,
acting as a current source. This resistor is necessary to limit
the current supplied to D1. Diodes D2 and D3 produce a fair-
ly constant voltage that is 1.4 volts below the regulator input
voltage, at the base of Q3. As long as the voltage drop pro-
duced across sampling resistor RS by the pass-transistor col-
lector current is less than about 0.7 volts, Q3 conducts. As the
load current increases, the drop across RS will increase to the
point where it starts cutting off Q3. Now, R4 can pull down
the base of pass transistor Q2, causing the regulator output
voltage to drop off. Since this current also biases reference
zener diode DI, the reference voltage also drops—reducing
the output voltage. In this way, the current drawn from the
regulator can be limited. About 0.7 volts drop across RS will
start current limiting, so RS should have the value of
0.7/(Current Limit), about 0.7 ohms for 1 amp, 0.35 ohm for
2 amps, etc.

Looking at Figure 4B, we see how an op-amp can be added
to improve regulation. Note that the gain will now be very
high. However, frequency compensation will probably prove
necessary in some cases, as loop phaseshift may be such as to
cause oscillation at some or all load conditions. The bias for
the op-amp may be obtained from the regulator itself,
although generally a separate auxiliary low-power supply is
preferable. The op-amp may need a negative source, especial-
ly if the regulator is expected to be variable or to go down to
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Fig. 6. All three of the circuits above contain the LM7805 voltage regula-

tor. The LM7805 is widely used, affordable, and practical. As you can see,
a variety of voltages can be used with the popular regulator series.

zero volts output, as in a laboratory power supply.

A way to improve transient regulation of the regulator in
Fig. 4 is shown in Fig. 4C. The capacitor provides increased
feedback for AC signals. Note that this may cause problems
with loop stability in some applications using op-amps.

Capacitors can and often are placed across the regulator
output terminals to reduce residual ripple and to ensure low
output impedance, but be aware that capacitive loads may
cause problems with loop stability. Also, if the input voltage
falls below the output voltage due to a short or component
failure or sudden removal of the input voltage, this capacitor
can discharge back into the regulator, possibly damaging the
pass transistor emitter-base junction due to reverse over-volt-
age. A protection diode is often added across the pass transis-
tor to guard against this type of fault.

Referring to Fig. 5, we see a few simple constant-current
regulators. The collector current of a transistor can be held
constant by the use of a zener diode and emitter resistor, as
shown in Fig. SA. The emitter current equals the zener volt-
age less the base emitter drop (about 0.6 to 0.7 volts) divided
by the emitter resistor. The current will remain constant with-
in a percent or two as long as the load voltage stays below the
input voltage minus the zener (or other reference) voltage plus

the saturation voltage of the transistor. The maximum output
voltage under specified current conditions is sometimes called
the compliance. This principle is widely used inside ICs where
a high impedance current source is needed.

Figure 5B shows the use of a 5-volt regulator IC to produce
a constant-current source. The three-terminal regulator main-
tains 5 volts across the current-sensing resistor. A small cur-
rent flows out of the common lead, but this is typically only 5
mA and is fairly constant. A power transistor can be used to
handle higher currents, if needed. With the 7805 regulators
and adequate heatsinking, a constant current source up to
about 1 amp can be obtained.

Using an op-amp, you can produce a constant current (see Fig.
5C). Since the sum of currents at the summing junction of an ideal
op-amp must be zero, the op-amp will deliver to the load whatev-
er voltage is needed to force a current through the load equal to
the reference current. The reference current is equal to Vin/R1.

One application of this principle uses a high-voltage capa-
bility op-amp to check breakdown voltages of semiconductor
junctions. The desired current is fed to the op-amp input, and
a voltmeter connected to the op-amp will read the voltage
needed to force this same current through the semiconductor
junction. Since this current can be constant, it makes safe,
nondestructive testing possible.

Since ICs can have many transistors and resistors built in,
additional regulator features are easily added. Numerous man-
ufacturers publish data sheets for their IC devices that show
some or all of the internal circuitry. It is often necessary to
provide this information for applications and interfacing not
shown in their data sheets or discussed in their application
notes. You might want to get some of these data sheets and
examine the internal circuitry of a few of these chips. You will
be better able to use them in original designs and not be lim-
ited to “cookbook” published circuits that are not exactly what
you want. Yes, you really do have to know what is going on in
the black box if you ever are expecting to do anything original.
Working blind may get you into problems and hours of futile
effort that can often be avoided if you know what is happening.

Ample And Affordable Supplies

A lot can be done with inexpensive three-terminal regula-
tors. Figures 6A, 6B, and 6C contain a few circuits that use the
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Fig. 7. The LM723 IC is another favorite for building power supplies.
Using resistors, the output voltage can be programmed to fit your needs.
The chip has an internal reference of 7.15 volts, nominally.
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Fig. 8. A resistor is placed across the regulator in the circuit above in
order to lessen the dissipation and heat load that the linear regulator
experiences during performance.

7805. These widely-used regulator IC chips are probably the
easiest for the experimenter to obtain. They come in versions
from 100-mA TO-92 and surface-mount types to large TO-3
types good for several amps. While all these are made in vari-
ous output voltages from 3 to 24 volts, it is possible to get out-
put voltages higher than their rated output without much sac-
rifice in performance. For example, you need 8 volts from a 5-
volt regulator. While an 8-volt regulator is available
(LM7808), your local electronics supplier may not stock them,
your other suppliers have a minimum order, or you may have
plenty of S-volt units and not want to buy 8-volt units for just
one application. You can fool the LM7805 into delivering 8
volts, using the circuit in Fig 6A. The three-terminal regula-
tors are referenced to ground, and they draw some operating
current (around 5 mA).

By placing a resistor(s) in the common ground lead, you can
lift the common terminal above ground a few volts. We rec-
ommended using two resistors as shown and running about
15-20 mA through the voltage divider. By making R2 a pot,
you can get an adjustable output voltage. Note that a zener
diode can also be used here, and the regulated output will be §
volts plus the zener diode voltage. However, remember that
the regulator is designed to keep the voltage between its com-
mon terminal and output terminal dead constant, not the volt-
age between output and ground. You will get some small loss
of regulation using this circuit, but for most applications it is
not serious and saves money. Also, there will be no need to
stock 8-volt units. You can get up to about 10 volts with excel-
lent performance, although higher voltages are possible if
some fall-off in regulation is allowable. For higher voltages
(ouputs in the 12- to 24-volt range), use the LM7812—very
common, cheap, and widely available. Again, it is a good idea
to use a protection diode between input and output to guard
against accidental reverse voltage, if this is a possibility.

Voltage In, Voltage Out

The LM723 has been around a long time and is one of the
most widely used ICs for building power-supply regulators. By
itself, the LM723 will handle up to 150 mA, with outputs from
2 to 37 volts. However, dissipation in the regulator is limited
to 660 to 900 milliwatts, depending on the package. Figure 7
shows a typical application of this device as a 12-volt regulator
for a small-bench power supply. The LM723 has an internal
reference of nominally 7.15 + 0.20 volts (= 0.35 V for LM723C

version). By selecting a few resistors, you can program the out-
put voltage to suit.

A power transistor is used to handle most of the output cur-
rent, and a resistor in the emitter is used as a current-sensing
device for current-limiting purposes. An internal transistor in
the IC is turned on if this voltage drop exceeds about 0.6 volts,
providing current-limiting action via internal circuitry.
Capacitor Cl is a compensating capacitor that maintains loop
stability. It is in the feedback network in the internal error
amplifier, between output and the inverting input. Since the
reference voltage is 7.15 nominal and is applied to the non-
inverting input of the error amplifier, at equilibrium, the input
to the inverting amplifier must also be very close to 7.15 volts
(assuming high error amp gain).

Therefore, for 12-volt output, the voltage divider made up
of Rl and R2 must provide 7.15 volts at the junction of R1 and
R2. Resistor R2 is not critical, and almost any reasonable value
can be used. For practical reasons, between 1 and 10K is usu-
ally used. Choosing 3.9K for R2 will require R1 to be 2.65K,
and 2.7K is a close standard value. This divider will yield 12.1
volts, subject to reference voltage tolerance (about 5%).
Resistor tolerances will add to this, so, in practice, usinga 2.2K
resistor in series with a 1K resistor for R1 will allow trimming
of output voltage between 11.2 and 13 volts. Resistor R3 must
provide 0.6 volts drop at 500 mA current-limiting, so a 1.2-
ohm resistor is needed. In practice, a |-ohm resistor will allow
600 mA maximum, giving a little extra margin. Component
Q1 must be adequately heatsinked, since at 12 volts output and
20 volts input as much as 4.8 watts will be dissipated in Q1 (8
volts drop at a possible 600 mA).

Under full-load conditions (12V at 500 mA), with 20 volts
DC in, 4 watts will be dissipated in Q1. A short-circuit on the
output could produce 12-watts dissipation if the regulator
input were 20 volts. This possibility must be considered if
short-circuits are likely. Also, D1 is used to provide a way for
energy stored in the load (capacitors, inductive spikes, acci-
dental application of higher voltage due to component failures
in load) to dump into the large input filter capacitor instead of
the regulator. This situation can occur also when the DC input
supply is shut down. Load regulation with the LM723C in this
circuit should be 20 mV or better, no load to full load (500
mA), with about 2-3 mV change during a 5-volt change in
input voltage (15 to 20 volts). As can be seen, a pretty good
performance can be obtained with few components and a sim-
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ple circuit. We highly recommended consulting the manufac-
turer’s application notes and data sheets (you can usually
download these on their Web sites), as there are many other
configurations and applications of these devices.

By using auxiliary power transistors and adequate heatsink-
ing, you can construct power supplies delivering commonly
used supply voltages (12, 24, or 32 volts) at up to 50 amps or
more. However, remember that at these high power levels
there may be considerable power dissipation in the regulator
system, so the regulator should be operated at as low a voltage
drop as possible consistent with minimum expected input volt-
ages at maximum load. In variable voltage output regulators,
the worst case is full load current at minimum output voltage,
since this case produces the largest voltage drop and power
dissipation in the pass transistors. One should always consider
the possible use of switching supplies, which are more efficient
and less bulky, at high (>25 watt) power levels. The tradeoff
point is generally somewhere in the 10- to 100-watt range, but
this is subject to various other considerations. The elimination
of 50- or 60-Hz magnetics, large heat sinks, and cooling fans
can greatly reduce cost and weight.

Also, a switching type pre-regulator before the main regu-
lator can take some of the dissipation and heat load off the lin-
ear regulator. Another method, if the load is fairly constant, is
to use a resistor across the regulator as shown in Fig. 8. Some
of the foad current passes through this resistor, reducing dissi-
pation in the pass transistors. The total heat generated still
remains the same, of course, but power resistors are less deli-
cate than power transistors. The load must never be smaller
than the current passing through the shunt resistor, or else the
regulator will be cut off and the load voltage will rise above the
desired voltage.

There is much more to power supplies than discussed here,
but this information should prove a useful start for most hob-
byist and experimenter power-supply requirements. These cir-
cuits can be built and experimented with, as there is no substi-
tute for hands-on experience. The ability to design and build
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Artificial Mascles

JAMES VAN LAARHOVEN

An arm wrestle with Mother Nature

hat have been dubbed "Arificial Muscles”
WOre actually specific palymers that perform a

similar function. For many years, various poly-
mers have been replacing conventional materials.
Although we are all familiar with the use of these
materials, there is, however, a new class of polymers
that is displaying great promise. Aectroactive Polymer
(EAP) research is an emerging science that could eas-
ily change the way many peopl2 live their lives. Along
with the many useful commercial applications, the
promising research and development now taking
place in the field of electroactive polymers may be of
great benefit to the handicapred. NASA is currently
investigating and considering many EAP uses for
space, including robotic arms, miniature rovers, and
dust wipers—just to name a few. The applications for
this material do indeed seem endless.

How Artificial Muscles Work. A series of different
types of EAP materials have actually been around for
quite some time. One of these polymers was previous-
ly used in fuel cells and in the preduction of hydrogen.
In 1992, it was discovered that by reversing the
charge/storage process,
these polymers deformed
when an electrical charge
was applied, (see Fig. 1 for
a wet-type EAP). The
extent of potential defor-
mation can exceed twice
the original polymer shape
in this fype of EAP. In fact,
the material can actually
make a loop at maximum
deformation levels. This
large displacement is due
to internal ion-exchange
actuation by low-voltage—
around 2-3 volts—and low
frequency input—usually
less than one Hz. The
anode attracts the negative ions within the material
while the positive ions gather near the negative, or
ground source, electrode. This ion-exchange causes a
bending action of the wet EAP material, which tends
to move towards the anode. Figure 1 illustrates an
IPMC (lon-exchange Polymer Membrane Composite)
type of EAP material. This kind of EAP can be com-
posed of many different actuation materials. (See the
"How To Make An Artificial Muscle” section for further

discussion on these composites.) One IPMC type is
made of a composite called perfluorocarboxylate-
gold with tetra-n-butylammonium or lithium cations
(cations are positive ions). This particular combination
has shown much success in artificial muscle research
and is currently being developed for application as a
catheter guide for cardiovascular operations.

Longitudinal EAP Actuators. Figure 2 illustrates anoth-
er type of electroactive polymer that displays longitu-
dinal elongation. This dry-type polymer is generally
rolled into a tube; when an electrostatic field is intro-
duced, it expands in a linear fashion. When the elec-
trostatic field is taken away, the material returns to its
original length. EAPs of this type are actuated by
Coulomb forces between electrodes to squeeze or
stretch the material. This rope-like actuator acts very
much like a biological muscle. The foreseeable uses
for this material include prosthetics for the medical
industry, along with many other assembly-type appli-
cations throughout the industrial market. Longitudinal
EAP actuators are typically known as dry-types and
usually require higher activation voltages (100
volts/micron) than the wet-type electroactive poly-
mers. However, the material response time for the dry-
types is rather quick, and
they tend to react with a
stronger force than their
wet-type counterparts.

Using EAPs As Sensors.
It is interesting to note that
when certain types of elec-
froactive polymers are physi-
cally flexed, they produce
a voltage output. This effect
allows EAPs to be used as
potential sensors in various
types of equipment. With
EAP’s inherent flexible and
durable nature, long sen-
sor life is expected.

Research. Research has unveiled many EAP discover-
ies such as polymer-ionic gels and improved polymer
films. Each discovery is contributing to the overall
scope and understanding of EAP materials.

The Jet Propulsion Laboratory (JPL) has committed
extensive research and development fime info
improving the qualities of EAPs. Dr. Yoseph Bar-Cohen,
from JPL, is one of the foremost researchers in the tech-
nology of Artificial Muscles. He has lead various groups
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Figure 1
Wet-Type (bending) EAP (electroactive polymer) Material
Ton-Exchange Platinum-Membrane Composite (IPMC)

Fig. 1. Bending-type polymers need to be kept moist continuously in order
to work properly. If this EAP is operated in open air without a sealing
coating material, it would only work for few minutes. This sealing is dif-
ferent than the metallic laver that is used to provide power connection for
the electric field.

in the search for improved EAP materials and their
practical applications. Within these research groups.
various mechanisms have aiready been created that
demonstrate the true potential of electroactive poly-
mers. Dr. Bar-Cohen says that new EAP applications in
numerous fields are now being considered that could
not be possible before.

One of the many practical items that Dr. Bar-Cohen
and his researchers have developed is an IPMC wiper-
blade assembly. This wiper assembly was considered
for installation in the infrared camera window of a
planetary nano-rover. The nano-rover will be used on
the MUSES CN NASA/Japan expedition to a nearby
asteroid in the year 2002, During the Viking and Mars
Pathfinder mission, dust accumulation became a
problem for the landing equipment. Implementing this
EAP wiper assembly should reduce these dust particle
problems.

EAPs And Robotics. Electroactive polymer materiais
will be useful in the field of robotics for muscle-type
actuation. This includes large and micro-robotic
assemblies.

“These materials are offering the potential of mak-
ing many science fiction ideas into reality,” says Dr.

Bar-Cohen. "It will cover the range from making insect-
like robots to superhuman augmentation.”

A challenge has been given to the EAP science
community to make a robotic hand capable of win-
ning against a human in an arm-wrestling match.
Numerous universities and corporations are rising to
meet this interesting challenge.

“While we are still away from reaching the force lev-
els that allows us to build a robot that can win an arm-
wrestling match with a human, a lot of progress has
been made in the last decade.” adds Bar-Cohen.

Figure 3 displays a robotic arm that implements both
wet- and dry-type EAP material for force actuation.
This is not a completed arm assembly; however, it
demonstrates a few possibilities for the future uses of
electroactive polymers. The JPL has developed a
working robotic arm that employs both wet and dry
electroactive polymers, (see photo). Additional pic-
tures of this arm and many other illustrations can be
viewed on the JPL and NASA Web sites—one of which
is ndeaa.jpl.nasa.gov. More information about EAPs
can be found in a comprehensive book that was pub-
lished in March 2001 by SPIE Press—The International
Society for Optical Engineering. Dr. Bar-Cohen is the
editor of this book, and more information about it can
be found at www.spie.org/bookstore/.

EAP Comparison With Existing Actuator Technology. Of
course, NASA is very interested in EAP actuator conversion
because of the promise of reduced weight, buk. and
power consumption. NASA's interest is due mainly to the
constraints in available space payload. However, the
commercial market is also showing interest in EAPs for the
potential replacement of inefficient actuating devices
currently in use. Many actuation devices are constructed

EAP Material without Electrostatic field applied

—_—

Same EAP Material with Electrostatic field applied

Figure 2
Longitudinally Activated Electrostatic Material
Dry-Type EAP
Fig. 2. An electrostatic actuator is commonly made as a capacitor with
parallel electrodes that employ a thin air gap. In order to activate this
rope-like actuator that was demonstrated by JPL, inputs of nearly 2000
volts may be required.
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Attachment to pivot point

S

Denotes Longitudinal
EAP (dry-type) actuating
material placement

Fingertips are made of
Wet-Type {bending) EAP
material (for gripping)

Figure 3
EAP Robotic Hand
(using Dry-type EAP material for longitudinal actuation and
Wet-type bending EAP for fingertip gripping)

Fig. 3. Replacing bulky actuators with EAPs will allow future robotic
equipment to be reduced in size. In addition, reduced FAP power require-
ments will also scale down the size of power supplies and control circuits.

with heavy metals and power-wasting coils. In addition,
when these oldertype actuators are implemented, they
usually require large power supplies and bulky attach-
ments to accommodate their normal operation. These
attributes typically have made ecuipment far too cum-
bersome for many applications, and robotics is a good
example of this. With the future transition to EAP-type
actuators, much of this bulk could be reduced.
Eventually, this tfrend would reduce the overall costs of
robotics-related hardware and increase the capabilities
of the equipment.

EAPs And The Handicapped. Because of the way arti-
ficial muscles work, they are referred to as biomimetic
devices. Biomimetics denotes the imitation of biologi-
cal functions or an outward appearance of the same.
EAPs perform an excellent imitation of biological mus-
cles since they lengthen and contract in much the
same manner as a bundle of muscle fibers. EAPs may
some day be a very good muscular replacement for
many handicapped individuals because of these
inherent similarities

Internal muscle replacement is a future possibility;
however, external appendage assistance seems to be
the next logical step for artificial muscle technology.
Since biological muscles are quite strong, the force
generated by future EAP materials will need to be
greater than the materials now. EAP scientists are cur-
rently researching adequate force generation. Once
this issue is resolved, EAPs may very well become a
source of renewed movement for people with handicaps.

EAP Growth. While the progress in the field of elec-
froactive polymers is very encouraging. there’s a need
for continued research to develop the true potential
of these materials. Wet-type EAPs rely on ionic-action
while the material is moist or immersed in fluid. This pre-
sents some unique operational problems. One of the
challenges is to keep the material moist for extended
periods of time, and another is to reduce the ill effects
of electrolysis. Certain coatings are being developed
that will help alleviate the moisture-loss problems, and
reductions in the voltage input to the materials is cut-
ting down on the degrading effects of electrolysis.

Another challenge that is facing EAP researchers is
permanent material deformation. When DC voltages
are introduced into certain wet-type EAPs for extend-
ed periods of time, the material sometimes does not
return to its original shape. Currently, investigations are
under way to counteract this permanent deformation
problem.

How To Make An Artificial Muscle. Advances in EAP
have been hampered somewhat by the lack of com-
mercially available materials; therefore, most EAP
materials need to be produced from scratch. As men-
tioned previously, one of the EAP materials is the IPMC
membrane. These materials bend significantly under a
relatively low activation voltage of about 1-5 volts and
use fractions of watts for such bending.

The following is a preparation procedure for making
IPMC. When attempting a project such as this, being
familiar with the safe and proper use of chemicals is
important. This procedure is outlined by Dr. Keisuke
Oguro, who is one of the pioneers of the IPMC and a
leading EAP scientist. Since IPMC technology is fairly new
outside the scientific community, the procedure for pro-
ducing it tends to be technical in nature (from a chem-
istry standpoint). If you are somewhat familiar with
chemistry and can locate all of the required chemicals,
it can be an interesting and rewarding project.

Note. These chemical compounds have complex
names. Efforts were made to use common names for

o o Wl
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JPL’s robotic arm was built mainly to demonstrate how EAP technology
could be used to collect planetary samples on future space missions.
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MUSCLE RECIPE INGREDIENTS

{NOTE: Agueous solution means that the chernlcal
is dissolved in water, Pt is the element symbeol for plat-
imurm.

Baze polymer membrans: Nafion 117 (purchose
from DuPFont distributors).

Aguscus solution of platinum amming complex
CPHNHACIZ or (PHNHIG)CIE). Either platinum com:-
plex can be used for this procedure, and it s used 1o
form o metalic coating outside the MNafion 117 mem-
brane and 1o form electrodes. These complexes can
be purchoasad from Aldich Chemical Co., Milwaukee,
Wi, Catalog #275%05,

Sodiurn borghydrde (NaBH4), This 15 a reducing
agent needed for primary reduction.

Hydrazing hydrote (NH2ZMH2-~1.5H20). 1.5 describes
the quantity of water present in this compound. it
should e purchased with the 1.5 water ratio. This
compound s one of the reducing agents nesded for
secondary reduction.

Hydroxylamine hwdrochloride (NH2OH-HCI). This is
anocther reducing dgent needed for secondary
reduction.

Diluted ammonlum hydroxlde soluflon (NHAOH 5%
solution). This 5% chemical solution should be pur-
chosed rather thon personally prepared. and it s
used during adsorplion ond secondary membrans
plating.

Ciluted hydrochlone acld (HC! aqueous, 2 N solu-
tion ond 0,1 N solution). The 2 N and 0.1 N are descrip-
tions of the concentration levels of this acid, 2 N and
0.1 N soclutions should be purchased separately. This
acid is used throughout the procedure.

Deionized water,

Fine glass beads (GF 105A. Toshiba Co.) or emery
paper used to roughen the surfoce of the polymer
mambrone.,

these chemicals, but there were none found.
However, the companies that sell these chemicals will
know what they are and also the concentration levels
of each one mentioned in the procedure. The quanti-
ties of the chemicals that are needed depend on the
size and number of membranes that you will process.
These chemical quantities can be calculated by using
the membrane sample described in the procedure.

Caution. It is dangerous to add NaBH4 powder in a hot
solution, because of the risk of gas explosion. So the
recommended procedure is to add NaBH4 solution to
a cold solution and then to warm the solution using a
water bath.

If any Pt ion remains in the plating solution, the color
of the solution turns to black. In such a case, continue
to develop Pt with addition of the hydroxylamine
hydrochloride (NH,OH-HCI) and hydrazine hydrate
(NH2NHy) solutions. If you discover that there is no Pt
ion in the chemical-plating solution. rinse the mem-
brane with water and boil in a diluted hydrochloric
acid (0.1 N) to remove the ammonium positive ions in
the membrane. After it is washed with water, positive

hydrogen ions in the composite can be exchanged by
immersing in a solution of dilute hydrochloric acid.

Preparation Procedure. To prepare for this project,
you will need to locate all of the required materials.
The sidebar is a list compiled by Dr. Oguro. If some of
the materials are hard to find, you may wish to consult
with your local university chemistry department (or
check the Web). When preparing the material,
observe the caution listed above.

Procedure. Follow this procedure carefully.

Step I: Roughen the surface of the Nafion polymer
membrane in order to increase the surface area of the
polymer. A simple method is to use emery paper to
sand the material. A preferable alternative method of
surface roughening is to use a mild sandblasting pro-
cedure. For this purpose., use fine glass beads that are
blown by compressed air onto the dry membrane. The
speed of sandblasting is one second for every cm? of
the membrane area.

Step II: Remove the glass beads by washing the
membrane with water, preferably using an ultrasonic
cleaner.

Step lll: Treatment with HCI. Boil the membrane in
dilute hydrochloric acid (using the HCI agueous, 2N
solution) for 30 minutes to remove impurities and ions
from the membrane. Rinse it with deionized water.

Step IV: Treatment with water. Boil the membrane in
deionized water for 30 minutes to remove acid and to
swell the membrane. The roughened membrane can
be stored in deionized water.

Step V: lon-exchange (adsorption). Prepare a plat-
inum compilex ((PT(NH3)4)CI2 or (Pt(NH3)6)Cls) solution
of two mg Pt/ml. This means that the quantity of plat-
inum complex added to the solution has to be what is
necessary to have two mg of platinum for every mt of
solution (e.g. For a 45 ml solution, add 90 mg of plat-
inum complex to 45 ml of water). Although the adsorb-
ing amount depends on the charge of the platinum
complex, either platinum complex will give good elec-
tfrodes. Electrodes are the platinum films deposited on
both the top and bottom of the EAP. These electrodes
will be connected to a power source like a battery or
other low-voltage supply. Immerse the membrane in
the solution containing more than three mg of Pt per
cm? membrane area. For instance, more than 45 mi of
the Pt solution is required for a membrane of 30 cm?,
Excess amount of the Pt solution is preferable. After
immersing the membrane, add one ml of ammonium
hydroxide solution (6%) to neutralize. Keep the mem-
brane in the solution at room temperature for more
than three hours (one night usually).

Step VI: Primary plating (reduction). Prepare a five
wt% aqueous solution of sodium borohydride. (This
means that 5% of the total mass of the solution will be
sodium borohydride and the rest will be water). After
rinsing the membrane with water, place the 30-cm?
membrane in 180 ml of stiring water and place in a
water bath at 40 degrees C. Then, add two ml of the
sodium borohydride solution (6 wt% NaBHs agqueous)
every 30 minutes for seven times. The amount of the

WWW_akrerieaniadiahistory com
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reagent should be proportional to the area of the
membrane (meaning if you have a 60 cm? piece of
membrane, use four ml). In the sequence of addition,
raise the femperature up to 60 C° gradually. Then, add
20 ml of the reducing agent (sodium borohydride solu-
tion) and stir for an hour and a half at 60 C°. A black
layer of fine Pt particles will deposit only on the surface
of the membrane. Rinse the membrane with water
and immerse it in dilute hydrochloric acid (use the 0.1
N solution) for an hour.

Step VI Secondary plating (developing). The
amount of platinum deposited by the first plating
(reduction process) is less than 0.9 mg/cm2—in other
words, very thin. This thickness depends on the ion
exchange capacity, thickness of the membrane, and
the structure of the Pt complex. The developing
process on the deposited Pt layer plates an additional
amount of platinum during this part of the procedure.
When you add two mg/cm?2 of Pt on the area of 60
cm? (both sides of 30 cm?2 of membrane), you need a
Pt complex solution containing 120 mg of Pt. Prepare
a 240 ml aqueous solution of the complex
((Pt(NH3)4)Cl2 or (Pt(NH23)¢)}Clg) containing 120 mg of Pt
and add five mi of the 5% ammonium hydroxide solu-
tion. Plating amount is determined by the content of Pt
in the solution. Prepare a 5% aqueous solution of
hydroxylamine hydrochioride (NH,OH-HCI—5% chemi-
cal and the rest water) and a 20% solution of hydrazine
hydrate (NHoNHo—20% chemical and the rest water).
Place the membrane in the stirring Pt solution at 40 C°
and add six ml of the hydroxylamine hydrochloride
solution and three ml of the hydrazine solution every 30
minutes. In the sequence of addition, raise the tem-
perature up to 60 C° gradually for four hours; and gray
metallic layers will form.

At the end of this process, sample a small amount of
the solution and boil it with the strong reducing agent
sodium borohydride (NaBHg) to check the end point
(observe the cautionary remarks that were described
earlier). The end point refers to the point at which the
color of the solution change.

The Future. Overall, the future of electroactive poly-
mers is very promising. Worldwide response in regard
to their further research and use is positive. Institutions,
universities, and corporations are all making useful
contributions to ensure EAP’s inevitable success. In
some ways, EAP research is comparable to the space
program during the 50s and 60s—many said that a trip
to the moon was impossible. This goal not only
became a redlity, but it brought a sense of pride along
with it. In the same regard., if the use of EAPs could
make handicapped people literally “not handi-
capped,” it would unarguably be a great accom-
plishment—an accomplishment that could dwarf
many others of our technological era. P
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All Electronics
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Van Nuys, CA 91411

California Electronics
221 N. Johnson Ave.
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Electronics Plus, Inc.
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San Rafael, CA 94901

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Ford Electronics
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HSC Electronics
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HSC Electronics
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Kandarian Electronics
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Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York
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Unicorn Electronics
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Johnson City, NY 13790

Ohio

Parts Express
725 Pleasant Valley Drive
Springboro, OH 45066

Oregon

Norvac Electronics
7940 SW Nimbus Avenue
Beaverton, OR 97005

Texas

Computers Electronics Etc.
110 E. Medical Center Bivd.
Webster, TX 77598

Electronic Parts Outlet
3753 B Fondren
Houston, TX 77063

Tanner Electronics
1301 W Beltine
Carrollton, TX 75006
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Tukwila, WA 98188
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BUILD A SMARI
FLASHLIGHT

ROBERT NANCE DEE

The power’s out again! Don’t worry—
with this one-night project, there’s
always light on hand.

area where | live, we are not always fully pre-
pared for them. One moonless, overcast night,
while | was working on a project in my shop. the power
suddenly went out. There | was, in a pitch-black room
full of tools and clutter. | started thinking that it would
be nice to have a light that flashed when the power
went out, so that | could easily find it and then be able
to find my way around. This device seemed so useful, |
decided to build one of my own.
The Smart Flashlight blinks when the power goes out,
By blinking, it saves battery power; and if the power
comes back on or the sun comes up, the flashlight

a Ithough power failures are common in the rural

Q2
TWO 'AA’ CELLS MJEZRSST
i & #
- B1 -
—3VDC ::_1%;:
B
S2 =
= T2
6VDC R2
FROM WALL RE
TRANSFORMER
T3 a1
GND Ui, [ L/ 2N2222A
. s R3 S
—— - B Tk
= s, D1
¥’ LED

Fig. . This is the schematic for the Smart Flashlight. Photoresistor R1’s resis-
tance increases as the light hitting it dims. This result drops the voltage on the
base of Q2, turning it on and supplying power to U1, the 555 timer.

WWW ameidceadadiohisterv.com

sowouydod ‘200z yoiep

w
2


www.americanradiohistory.com

Poptronics, March 2002

285 INCHES

LA
NN

B

Fig. 2. The printed-circuit board has been dimensioned to fit vertically
and crosswise in the slots of a 3- X 4- inch plastic box. The foil pattern
above can be used to create your own PCB.

turns off. It's the perfect solution for finding standard
flashlights or other long-term lighting during a power
outage.

Operation. Follow along with the schematic in Fig. 1 as
you read this section on the theory of operation. Two
1.5-volt AA batteries in series supply 3 volts to Q2.
through the main-power switch S1. Photoresistor R1°s
resistance increases as the light hitting it dims. This
result drops the voltage on the base of Q2. turning it
on and supplying power to U1, the 5585 timer. Should
the power from the wall transformer to the 6-Vpc input
be high—indicating 120-volt AC line power, Ré6 biases
Q2 high and shuts off the circuit.

The timing circuit of U1, made up of R4 and C1,
sends a 700-millisecond pulse to Q1 through R3, which

PHOTO CELL

Qi _Tu RS Sk

i RS _ﬁ'.?.-l LE':!- ——

§

L -+

a

LED

Fig. 3. The circuit layout is not critical; and while the author made a PC-
board layout for neatness, a breadboard works just as well. This parts lay-
out diagram should be used as a guide when constructing your own unit.

fpp—

drives the high-brightness LED, D1, on and off.
Turning switch S2 on while switch S1 is either on or off
applies a high to Q1, which turns on D1.

Construction. The circuit layout is not critical; and while
| made a PC-board layout for neatness, a breadboard
will work just as well. The printed-circuit board (see Fig.
2) has been dimensioned to fit vertically and crosswise
in the slots of a 3- X 4- inch plastic box. Should you
decide to breadboard the circuit, you might want to
consider keeping the board dimensions the same as
they make a very neat project. | mounted the two AA
cells on a piece of circuit board that also fits the case
slots. Use Fig. 3 as a reference when you install the
components.

The phototransistor is not critical. | measured the

=

FLASHLIGHT

STANDBY

6VDC

WALL
XFORMER
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PARTS LIST FOR THE SMART FLASHLIGHT

SEMICONDUCTORS

L1—LMS555

O1—2INZZ224

Q2 MIE2055T

D1—Light-emitting diode, any color, high-power

RESISTORS

{All resistors are % watt, unless otherwise noted.)
R 1—FPhoto cell
yR2-—68-0hm
FR3—1000-0hm

R4, B3—100L000 ohm

R6, B7—1101,(KK)-cshim

R8—10-ohm

CAPACITORS
Cl—I0-pF
C2—.1qpF

ADDITIONAL PARTS AND MATERIALS

51, 82—S8witch, rocker style or SP5T-toggle

T2, T3—PCB-mounted test pin

3- % 4- % 14- inch plastic box, 6-Vpe wall-mounted power-
supply, power-supply juck, PCB, two AA batteries, battery
holder, hardware, wire,

An etched and screened PC board is available from Design
Specialties, 4444 County Hwy, 16, Delhi, NY, 13753-9737
for 39 plus $3 shipping and handling. NY residents must
add appropriate sales tax. E-mail; cuclid@ catskill.net.

= ' PHOTO CELL

CIRCUIT BOARD
FOIL SIDE

BATTERY
BOARD

\//&

’/\
\ r.n. dee

Fig. 4. This is an exploded-view diagram of the entire device fitting into a
project case. Note the hole for the LED on the case and the hole for the
photo cell on the lid.

R

dark resistance of mine at 1 megohm and at about
500 ohms with a light on its face. Should Q2 not turn on
or off with your photoresistor, change the value of RS
until it turns on when you cover the photoresistor’s
face with your hand. (See the “Testing” section for
more details.)

| used a jumbo LED (604-1813SRCE, Mouser Electronics).
but the jumbo LEDs from RadioShack will work fine.
Whichever you choose, make sure it has a 1.8- to 2.5-
volt working range.

The wall transformer is a standard 6-Vpc supply. and
the power required is very small—the lowest current
transformer you can find will work. Make sure the pos-
itive lead goes to terminal T2 and the negative lead
goes to ground. You might want to add a plug direct-
ly on to the case. which would enable you to remove
the wall transformer. (Figure 4 shows an exploded-view
diagram of the entire project fitting into a standard
project case.)

| used two rocker switches for my circuit, but you
may decide to use toggle switches. The MJE2955T
transistor, Q2, does not need a heat sink. However,
make sure the metal tab onits case doesn’t touch any

. bare wires. Use a high quality transistor for @1, with a

metal case. The TO-18 package, 2N2222A, works best,

Testing. Turn on switch S1, with the batteries in place.,
and cover the face of photoresistor R1. The LED should
blink on and off slightly faster than one pulse per sec-
ond. Should you wish to increase the flashing rate,
decrease the value of R4. If the LED doesn’t light,
check to see if pin 8 of U1 has a steady 2.9-Vpc on it. if
not, &2 is not turning on; and R5 may have to be
changed to a lower value. Should the LED flash even
when well lit, increase the value of RS.

With S2 closed, regardless of the state of S1, the LED
should light continuously. Turning S1 to the off position
disables the flashlight’s sensing and flashing abilities,
but not its standard flashlight circuit.

Now, connect the 6-Vpc adapter to pin T2. With S1
on and S2 off, the LED should be off. Cover the pho-
toresistor; the LED should remain off. Keep the pho-
toresistor covered and disconnect the adapter. The
LED should start to blink.

The current through the two AA cells measures
about 12 to 14 miliamps with the LED flashing and 23
miliamps with the LED on constantly. With these fig-
ures, alkaline batteries should last a very long time. In
normal standby operation, S1 is on and S2 is off.
Checking the batteries from time to time only requires
a flip of switch §2.

With this easy-to-build project, you should never be
left in the dark again. P

Help protect our nation's soil and water.
Call for your free action packet.

1-800-THE-SOIL
WE OWE IT TO OUR CHILDREN

United States Department of Agriculture
Soil Conservation Service
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JOHN HAYS HAMMOND, JR.
“THE FATHER OF THE
REMOTE CONTROL”

ohn Hays Hammond, Jr. was a
J prominent inventor, distinguished

engineer, and a renowned
world fraveler and socialite. He pur-
sued a variety of interests, a smor-
gasbord of arts and science, if you
will. His passions covered the spec-
trum of electronics, torpedoes,
communications, music, cooking.
and the collecting of Medievai art.
He is credited with over 800 inven-
tions and 437 patents (second only
to Thomas Edison); his most noted
work was the development of
remote control via radio waves,
which earned him the title "The
Father of the Remote Control.”

A Star Is Born. Born into an afflu-
ent family in 1888, he lived in San
Francisco for five years until his fam-
ity moved halfway around the
world to South Africa, where his
father was an engineer in the dia-
mond mines.

The Hammonds returned to the
United States at the turn of the cen-
tury, and John Hays Hammond, Jr.
then began his life as an inventor at
the Lawrenceville School in New
Jersey in 1903. His very first ideaq,
though sly, was very clever, It was a
sensor and circuit breaker he built
info the door of his dorm room,
which shut the lights automatically
when the door opened. This device
allowed the students to elude the
school’s “lights out” rule at 8 p.m.
sharp. At the time he was proud of
his cleverness and ingenuity, but he
later regretted not patenting the
idea—years later the same kind of
device was widely used in refriger-
ators and cars. Later in Hammond's
career, Thomas Edison is said to
have warned him of the conse-
quences of failing to patent his work.

To further his education, Hammond
studied at the Sheffield School of

MARIA ORLANDO

"
www.hamnitﬂ‘%astle.nrg

Yale University; and it was there
that he first encountered
Alexander Graham Bell. While in
school, Hammond concentrated
on telephony and radio-dynamics
until he graduated in 1910. Despite
his family ‘s prestige and fortune, he
decided to take a modest position
as a clerk at the U.S. Patent Office.

He helped launch this
country’s success in the
world of technology.

He worked directly under Bell, and
through the routines of every day
operations, he gained insight into
the direction and future of techno-
logical advances.

It was through this first-hand
knowledge of new patents that he
gathered sufficient resources and
information to venture out on his

’ [ &

winn amerieaarsadioRistery. com

own. John persuaded his father to
back him financially so that he
could start his own business—and
the Hammond Radio Research
Corporation was established in
1911 in Gloucester, MA,

Ghost Ships And Remote Control.
Gloucester was, and still is, a nauti-
cal fishing town. It is set on a harbor
that opens up to the Atlantic (the
actual events of The Perfect Storm,
a well-known book and movie,
took place there), and it served as
an ideal sefting for his newfound
inferest in radio-operated remote
control of boats. In 1914, he sent his
44-foot ship—without a pilot or any-
one else aboard—on a 120-mile
“ghost trip” from Gloucester to
Boston and back again. He did this
by incorporating a gyroscope into
a receiving system of the ship. He
also added an anti-interference
feature that would prevent jam-
ming of the ship’s signals, as well as
inventing a target-seeking system
that let a remote-controlled ship
“sniff out” an enemy’s searchlight.
This invention was the catalyst for
his next mission—the development
of the first radio-guided torpedo.

At the time. World War | was
under way. The U.S. military was
very infrigued by Haommond’s accom-
plishments, and he successfully
demonstrated a radio-controlled
torpedo system for the navy in
1918. By this time, the inventor had
over 100 patents under his belt,
along with the appreciation of the
U.S. War Department.

When the war was over,
Hammond shifted his focus to radio
tfransmissions. Considered a pio-
neer in frequency modulation, he
did extensive research in radio
communications and technology.

Some of the inventions he

sowondod ‘2002 yoiew
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A SAMPLING OF HAMMOND'S PATENTS

1919 Systemn of Teledynamic Contral

1922 Altitude Determining Systermn for Airplanes
1922 aystern for Radic Contral of Maoving Bodies
1928 Gaseous Detector of Radiant Energy

1929 Subrnarine Sound Transmission

1929 Cosmic Ray Detector

1933 Synchronization of Maotlon Pictures and Music
1936 Paravane Torpedo

patented during his radio days
included the single-dial radio tuner,
a radio-alarm system, and a multi-
channel radio system. Hammond
also served as an officer for The
Institute of Radio Engineers, which
standardized methods of testing
and helped advance and dissemi-
nate knowledge regarding radio
engineering and technology.

Hugo Gernsback (remember
him? he’s the founder of this publi-
cation) had alluded to Hammond
in an editorial written in 1922, He
said: "The radio-controlled airplane
works very similarly to a radio-con-
trolled ship. ...As a matter of fact,
John Hays Hammond. Jr. ...has
done this very thing. Radio-con-
trolled planes will play a great role
in the next war.”

John Hays Hammond, Jr. was hon-
ored repeatedly for his achievements
and hard work. In 1959, he received
the Eliot Cresson Medal from the
Franklin institute in Philadelphia; and
in 1962 and 1963 he was awarded
the Medal of Honor from the institute
of Radio Engineers. He died on
February 12, 1965, in Gloucester,
where he is buried.

Wi ameticearadiahistary com

The Magic Of History. There is a fas
cinating personal side to the late
John Hays Hammond. Jr. Though
some considered him eccentric
and odd, his story is somewhat
magical

In 1926, John Hays Hammond, Jr.
built a medieval, gothic-style cas-
tle, known as the Hammond
Castle. He and his wife Irene filled
their new home with a vast collec-
tion of Roman, Medieval, and
Renaissance artifacts they had col-
lected on extensive journeys
through Europe. He was enthralled
with history and stories of long ago.

“For the last three years |
motored many miles through
Europe. After travelling all day, |
would arrive at my destination to
see a church, a cathedral, a town
hall, a scrap of Roman wall or
viaduct, a colissum or ancient the-
atre. It was always a piece of archi-
tecture that suddenly dissipated
the obscurity of time and brought
the living presence back of all
ages. It is in the stones and wood
that the personal record of man
comes down to us. We call it
atmosphere, this indescribable
something that still haunts old mon-
uments. You can read history, you
can visit @ hundred museums con-
taining their handiwork, but nothing
can reincarnate their spirit except
to walk through rooms in which
they have lived and through the
scenes that were the background
of their lives. It is @ marvelous thing,
this expression of human ideals in
walls and windows. ”

His castle also served as a lab
and place of business, and it was
where much of his work was done.
The Hammond Castle still stands
today. and visitors are welcome to
explore the living quarters, inven-

VISITING HAMMOND"S
CASTLE

Readers who want 1o see the
ruseurn at Hommond's Castle
can contact the curctors ot 978-
283-7673. The museum s in
Gloucester, Massachusetts. The
medieval-style castle features art
and artifacts from the period. as
well as photographs and posses-
sions of John Hays Hammond, Jr.
and his wife, Irene. You can aiso
get a glimpse of the castle by
pointing your browser fo www.
hammondcastie.org.

tions exhibit, tower galleries, and
spectacular view of the Atlantic
shoreline.

Myths, Legends, And Funny Business.
Now is the fime to bring up a con-
troversial guestion: Once and for
all, who invented the Hammond
Organ? Was it John Hays Haommond,
Jr. or Laurens Hammond? The answer
to that, unfortunately, still isn't
clear. Many sources point to the
late Laurens Hammond as the true
inventor of the Hammond Organ. It
seems easy to confuse the two,
since they lived in same era, were
both inventor-engineers who worked
on similar projects, and have iden-
tical surnames. (There is some rea-
son to believe that they may have
been acquainted or even indirect-
ly related due to common ances-
tors in Scotiand.) Most of the evi-
dence points to Laurens Hammond
as the real organ inventor. Neither
one is here to defend himself, so
we will put the issue to rest until
there are further facts uncovered.
For more details on this heated
debate, readers can visit www.the
afreor gans.com.

(Continued on page 54)


www.americanradiohistory.com

Q&

mailto: g&a@gernsback.com

Only the Shadow Knows!

I collect old AM radios and old vadio

shows. I would like to build a transwritter
to broadcast some of these shows so I could
recerve them on my old radios. Do you have
or know of any old projects from Popular
Electronics or other magazines that show
such a civcuit? This could make a great pro-
Jject for Poptronics’ “Basic Circuitry’ col-
umn.—J.0., Haddonfield, N7

You want an OLD project?> Back in

the 1960s, I built Popular Electronics’
“Wireless Rebroadcaster.” It was one of
those wonderful projects that worked
beautifully from the instant I turned on
the power switch. Bass response from
that circuit was wonderful, an important
consideration for the old console radios
with their rich bass. That circuit, which
uses a single 12AT7 dual-triode vacuum
tube, started on page 47 of the January
1965 issue with an “Out of Tune” cor-
rection in the March issue.

The schematic of the Wireless
Rebroadcaster from the article originally
written by Ken Dobler, is shown in Fig. 1.
I've taken the liberty of including the later
corrections. Note that this circuit was
designed before capacitor values were stan-
dardized to the EIA values, so you may
have to change the values of C5 and C6 to
390 picofarads, C1A to 47 microfarads, and
C1B to 33 microfarads. Capacitors C1A
and B may, of course, be separate capaci-
tors rather than a dual unit as originally
specified. Component L1 was listed as a
“Miller 71-OSC” or equivalent,

More recently, Craig Kendrick Sellen
submitted a transmitter that was pub-
lished in the November 1998 issue of
Popular Electronics on page 58. You
should still be able to obtain that back
issue from the source in the sidebar.

I’'m only mentioning transmitters
using vacuum tubes, as I've found that
most antique radio buffs prefer those
over solid-state circuits.

I bought a pair of quadraphonic (4-
channel) reel-to-reel tape decks a few
years before quad died a horrible death.
I always wanted to build an 8-frequency
transmitter, record old radio shows on
all four tracks of two tapes, and transmit

PL1
117V AC

D1
T1 1N3254

READERS’ QUESTIONS, EDITORS’ ANSWERS

CONDUCTED BY DEAN HUSTER

L1

44 3

'l

PROGRAM SOURCE

Fig. 1. The “Wireless Rebroadcuster,” originally published in the January 1965 issue of Popular
Electronics, is an excellent low-power AM broadcast-band transmitter.

them simultaneously. That way, you
could go around the house and amaze
your friends as you tune in one old radio
show after another on your antique radios.

In case you aren’t aware of it, one of
the finest and most insightfully crafted
forums on the Internet is the Antique
Radio Forum, owned and operated by
Alan  Voorhees. Youll find it at

www.antiqueradios.com.

“Rippling The Gaps” With
Decibels

The above-captioned item in your
November issue is misleading; and 1

WWW. anerseasadiohistery.com

think that you should have referved your
readers to a course in RC circuitry available
in the ARRL Handbook 2001, mwentioned
in your sidebar. For example: (1) The output
of any rectifier is all ripple. (2) A filter
capacitor is used to store the energy during
this rippling and provide a steady DC volr-
age. (3) You can’t add reactance and resis-
tance together and say the sum is resistance.
(4) Capacitive reactance does not turn cur-
rent into beat; the energy is stoved in a
charge. Also, I think that 33 microfarads is
a pretty small value for a filter capacitor
unless very little curvent is drawn by the
load. Many of your readers subscribe since
they want to learn about electronics concepts.

sojuondod ‘200z yasew
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Electricity 101 conceprs. Also, it might bave
been informative to mention in the item
“Decibels and Gain” that while a doubling of
power leads to a 3dB gain, in the case of voltage
or current, it is 64B. Keep up the good work,
otherwise!— Kalle Naelapea, via e-mial

Thanks for the feedback. Here’s my

response.

(1) Actually, if you look at the output
of a 3-phase rectifier, you'll find that it is
a healthy combination of both direct
current and ripple. In fact, its output
without filtering is much like the output
of the more commonly known full-wave
power supply with poor filtering. The
three-phase rectifier is more common
than you might think, because you’ll
find one in most automotive alternators.

(2) Yes, that’s exactly what a filter
capacitor does when looking at it from a
charge/discharge perspective. You can
also look at it as a low-pass RC filter,
especially when it is used for decoupling
or in a pi-network filter, as shown in Fig.
2. There, the cut-off frequency of the
filter is very low, shunting nearly all the
AC to ground and passing all the DC to
the load.

(3) Kalle, in my answer, I DID cau-
tion the readers that in the real world,
you can’t just add resistance to reactance
to get impedance. Near the end of my
answer, it was explained that I was doing
that for the illustration just to keep the
math simple so that we didn’t have to get
into an Electronics 101 AC course. In
reality, to find the current in the circuit,
we would have to take the square root of
the sum of the squares of the ESR and
the capacitive reactance to get the
impedance. This impedance divided into
the AC ripple voltage would get us the
current, and that current squared times
the ESR would give us the power dissi-
pated by the ESR as heat. With 33
microfarads and 10 ohms of ESR with §
volts rms ripple, the correct impedance
would be 41.4 ohms with 146 milliwatts
of power dissipated in the ESR. With
the impedance erroneously figured as
50.2 ohms, the power dissipated by the
ESR would be 99 milliwatts. The idea
wasn’t to show phase relationships, but
just the fact that power is indeed dissi-
pated in ESR and that it can be problem
with older capacitors. Sometimes they
just open and fade away. Other times,
they develop high ESR and burst.

(4) I also disclosed that a perfect
capacitor consumes no true power when
I said that “any power that is apparently

—»t WA > Vour,
D1 R1
47Q R2
47Q
AAA » V
g (o3 Wy our2
100puF
R3
10002
+‘ c2 + JVAVAV 4 Voura
D2 47uF * C3 + + Cc4
22uF T 10uF

P ¢

Fig. 2. Operating as a low-pass filter. RC networks are commonly used for power supply decoupling
and filtering in audio amplifiers and test instruments.

‘consumed’ by the cap is just dumped
back into the circuit at a later date, so no
power is actually consumed.” Only the
ESR will dissipate power as heat.

Yes, 33 microfarads might be small;
but, as you said, it depends upon the
application. Values of 10 through 50
microfarads were the filter caps of
choice in vacuum tube radios for 40
years! I chose 33 microfarads because it
was a simpler number to put into print
than was 680,000 microfarads. If 33
microfarads is too small for the supply in
question, then it would make a perfect
example of how ESR could cause major
problems. A high ESR in a high-ripple
situation like that would certainly cause
the cap to vent or, worse, to burst.

Of course, you are correct that while
a doubling of power causes a 3dB
increase, a doubling of voltage or cur-
rent causes a 6dB increase. This is
because the value of voltage or current is
squared when you use them with resis-
tance to calculate power. When dealing
with power, the decibel gain or loss is 10
times the log of the power ratio while
the decibel gain or loss is 20 times the
log of the voltage or current ratio. I sup-
pose that I didn’t mention that in my
answer because I was playing with radio
station output power.

Secret Godes

I won’t say how old I am, but I grew up

with “Carl & Jerry” and have always
loved electronics as a hobby and as a profes-
sion. One of the most important things 1
learned about electronics is to always careful-
by examine the schematic of projects and try
to understand how and why the author did
his design. There are some people who bave
commented that there should be no micro-
processor (i.e., PIC) projects in an electronics
magazine, but, to me, a PIC or other micro-
processor is still “hardware.” Not all projects
should use micros, but if a five-dollar, 8-pin

WA adaerieaniadinhietary com

device will replace 10 discrete chips, why
not? It’s like saying that we shouldn’t use
ICs. The nice thing about a micro is that it’s
a lot easier to change a line of code than to go
through a complete PCB design cycle when
you have to make changes and upgrades.

The point P'm trying to make is that in
the December 2001 issue, you had a project
for a mousetrap using a PIC. I don’t bave a
mouse problems; but had it been available, 1
would have looked at the author’s source code
and asked myself if  would bave done it dif-
ferently and probably learned something
from bis approach. He used a 12C671,
which I have never played with before; and
bis code would have helped me understand
bow to initialize the chip and get started
doing simple programming. Leaving out the
source code is no different than leaving out
the schematic and defeats the whole purpose
of your magazine. It doesn’t have to be
printed in the story. Publishing it on the
Internet is fine. 1 have no serious complaints
about your magazine and think you are
doing a good job of keeping a balance of
material. (Thanks for listening.)—M.M.,
Pembroke, Ontario

For our newer readers, “Carl &

Jerry” was a monthly electronics-
related series of short stories that ran in
Popular Electronics back in the 60s,
usually centered around some mystery
or stunt in which the two main charac-
ters were involved.

Perhaps many folks object to the micro-
processor-based projects because they
don’t have the necessary hardware to get
started and don’t have the cash to invest in
such things. Much of it may be a simple
lack of knowledge. Others our age may be
wary of a microprocessor invasion. We can
remember the time when the new person-
al computer frenzy of the late 70s and 80s
saw some general-electronics hobbyist
magazines devote the bulk of their content
to that subject, changing the entre look
and thrust of the magazine and scaring off
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a lot of readers in the process.

I agree that simpler implementations
of complex circuits can be better. On the
other hand, 1 have thousands of TTL
ICs at my disposal and would build a
digital clock or a frequency counter
using them rather than using a PIC, just
because | have them and don’t have to
invest in any new parts. Of course, I'll
pay for that attitude with a lot of circuit-
board real estate and heavier power sup-
ply demands! As with amateur radio
operators of the past, many of todayv’s
hobbyists survive on their junkbox,
which has pre-PIC components as its

source. They want to build things with
what they already have. As you say, a bal-
ance is needed to satisfy everyone; and
sometimes the teeter-totter gets a little
heavier on one end. As vou seem to indi-
cate, it works out in the long run.

You are 100% right about the source
code. 11alf of the project is the hardware
and half is the software. Without either,
the project is useless. In fact, the source
code is the most important part of the
project with respect to the learning
potential. The hardware is often straight-
forward, while unique software puts the
personality into the project. I'm assum-

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
www.poptronics.com for information and files
relating to Poptronics and our former maga-
zines (Electronics Now and Popular
Electronics) and links to other useful sites.

To discuss electronics with your fellow
enthusiasts, visit the newsgroups scieiec
tronics.repair, sci.electronics.componerts,
sci.electronics.design, and rec.radio.ama
teur.homebrew. “For sale” messages are per-
mitted only in rec.radio.swap and misc.
industry.electronics.marketpiace.

Many electronic component manufzc-
turers have Web pages; see the directary
at www.hitex.com/chipdir/, or try address-
es such as www.ticom and www.motcro
fa.com (substituting any company’s name
or abbreviation as appropriate). Many IC
data sheets can be viewed online:
www.questlink.com features IC data
sheets and gives you the ability to buy
many of the ICs in small quantities using a
credit card. You can also get detailed IC
information from www.icmaster.com, which
is now free of charge although it formeily
required a subscription. Extensive informa-
tion about how to repair consumer elec-
tronic devices and computers can be
‘found at www.repair faq.org

Books: Several good introductory electron-
ics books are available at RadioShack,
including one on building power supplies.

An excellent general electronics text-
book is The Art of Electronics, by Paul
Horowitz and Winfield Hill, available from
the publisher (Cambridge University Press,
800-872-7423) or on special order through
any bookstore. Its 1125 pages are full of
information on how to build working circuits,
with a minimum of mathematics.

Also indispensable is The ARRL Handbook
for Radio Amateurs, comprising over 1000
pages of theory, radio circuits, and ready-to-
build projects, available from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Back issues: Copies of back issues of and
past articles in Electronics Now, Popular
Electronics, and Poptronics can be ordered
on an “as available basis” from Claggk, Inc.,
Reprint Department, P.O. Box 12162,

Hauppauge, NY 11788; Tel: 631-592-6721.
To ensure receipt of the correct material,
readers must supply complete information on
the article or issue that they wish to buy.

Poptronics and many other magazines are
indexed in the Reader’s Guide to Periodical
Literature, available at your public library.
Copies of articles in other magazines can
be obtained through your public library's
interlibrary loan service; expect to pay
about 30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some comput-
ers are available from Howard W. Sams &
Co,, Indianapolis, IN 46214; (800-428-7267).
The free Sams catalog also lists addresses of
manufacturers and parts dealers. Even if an
item isn't listed in the catalog, it pays to call
Sams; they may have a schematic on file
which they can copy for you.

Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, IA
51502, and Manuals Plus, 130 N. Cutler
Dr., N. Salt Lake, UT 84054.

Replacement semiconductors: Replace-
ment transistors, ICs, and other semicon-
ductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that sub-
stitute for many thousands of others; a
directory (supplied as a large book and on
diskette) tells you which one to use. NTE
numbers usually match ECG; SK numbers
are different.

Remember that the “2S" in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 2SD945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League,
Newington, CT 06111, (www.arr.org). A
hamfest is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts—both
amateur and professjonal.

ing that there was an oversight in pro-
viding the source code for this project
either in the printed article or on the
Poptronics Web site and that a correc-
tion will be forthcoming. To have the
code available only in preprogrammed
PIC form not only creates a single-
source for the main component, but ren-
ders the project nearly impossible to
build if the preprogrammed PIC source
disappears from the face of the planet.
Hopetully, as our editors read this mate-
rial, they’ll make a note to insist that
authors in future always supply the code
so that it can be made available to read-
ers in some form or other.

Sorry, Mr DeMorgan!

As [ mentioned last month, Fig. 2 was
the first thing to catch my eve when I
first saw the November 2001 edition of
“Q & A" My DeMorgan gate ended up
with a “Face Off’-style “switcheroo”
somewhere between oft-sent ¢-mail and
offset press. The truth table is OK. The
AND-with-inverted-inputs that was
printed for the gate is actually a
DeMorgan NOR. The illustration that
should be there is an OR-with-inverted-
inputs. Here’s another way to look at it.
It will have the proper logic of “if input
Ais low OR input B is low, then the out-
put will go high; in all other cases, the
output will be low,” which will match
the truth table for the NAND. Thanks
to readers Howard Sharp, Mike Smith,
James Nisly and Henri Joyaux for their
swift, yet kind, finger-pointing in this
direction.

Henri observed that “NAND” and
“NOR” for “AND-NOT” and “NOR-
NOT” scem odd substitutions, surmising
that perhaps ANDNT and ORNT were
wo difficult to pronounce. 1 dont know.
Doesn’t ANDn't and ORnt roll off the
tongue fairly easily? Aren’t contractions
made to roll? In these parts, contractions
are a way of lite. “If ya’llI'd’ve called, we’d’ve
gone with you.” ANDn’t and ORn’ seem
kind of natural to me. Time to rewrite my
digital curriculum.

0p-Amp Impedances

When it comes to impedance pertaining to

series and parallel electronic circusts, I
understand the subjecr fairly well. Dve been
an clectronics experinienter and un amatenr
radio operaror for 34 years. However, when
it comes to op-amps, I do get lost in trying to
understand some of the terminology associat-
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ed with them. For example, if I bave an op-
amp with an output impedance of 0.3 obms
or perbaps 1 megobm, what exactly does it
mean? Your magazine bas been providing
articles concerning op-amps throughout the
years, but hasn’t explained various details.
Can you provide me with a practical exam-
ple of when this op-amp, with 0.3 obms or 1
megohm, would be used? What could be tied
to the output?—1. T, via e-mail

A perfect op-amp has infinite input

impedance, zero output impedance,
infinite bandwidth, and zero offset current
and voltage. A perfect op-amp doesn’t
exist; and, in reality, a perfect one might
end up being very difficult to use since all
that bandwidth would just contribute noise
to low-frequency applications.

A typical general-purpose op-amp
such as the venerable 741 has an input
resistance of around 2 megohms. As
illustrated in Fig. 3, the input impedance
can be seen as a resistance from the
input pin to ground, much like the 50-
ohm input impedance of a linear ampli-
fier. External circuits with resistance
higher than 2 megohms can be affected
by the input impedance of the op-amp,
so we have to design our circuit around
the op-amp using lower resistance values
that won’t be swamped by the input
impedance. The various gain equations
for the basic op-amp circuits are written
with this assumption. If this assumption
is incorrect, those equations will begin
to give us incorrect values.

The output impedance is like the
internal resistance of any source,
whether a battery, function generator or
transmitter output. It can be viewed as a
resistance in series with a perfect source,
as shown in Fig. 4. The output imped-
ance of the 741 is very low, although it
can only source a maximum of about 25
milliamps. A 1-megohm output imped-
ance would be very impractical; from
your letter, I can assume that you would

Fig. 3. The input impedance of a typical opera-
tional-amplifier appears as a resistance from
the input pin to ground and is usually a high
value of resistance.

Fig. 4. The output impedance of an operational-
amplifier appears as a low-value resistance in
series with a voltage source. Heavier load
demands cause more voltage to be dropped
across this internal resistance, causing less volt-
age to be available for the load.

agree. As long as the output current
remains below that 25-milliamp figure
and the op-amp is designed into a
closed-loop, the output impedance
remains very low. The 741 will protect
itself from thermal annihilation by limit-
ing the output current.

However, I don’t know if they’ll sell “one-
sies” and “twosies.” You'll have to ask.
Their Internet site is www.sunmitelectron
ics.com. If any readers have sources for
obsolete semiconductors, whether diodes,
transistors or [Cs, drop me a line or e-mail.
I love to keep notes on things like that. By
the way, that chip had been available at one
time as a substitute only through the SK
line as SK9317.

STRike Out?

1 am looking for the datasheet and some back-

ground information for the STR2005 and
STR2012. Can you belp me please? I am giv-
ing up with the Internet—H.D., via e-rnail

Don’t give up on the Internet.

Although 1 find it far easier to
research “common” semiconductors in
my paper databooks, the Internet does
offer some sites that help with manufac-
turers for which you have no books or
oddball chips that aren’t covered by the
books you do have. ChipDocs has a list-
ing for datasheets in .pdf form for both
of those Sanken switching-regulator
integrated circuits. At their www.chip
docs.com Web site, enter your chip type
number in the search block at the left of
the screen. I'm not sure what you're
looking for in the area of “background”
information, but Sanken’s Web site is
www.sanken-ele.cojp. They have a U.S.
office at Box 15036, Worcester, MA
01615; 508-853-5000.

Yashica Camera Ghip

You arve my last bope. I bave a Yashica

MG 35-mm camera, and it is in need of
a replacement IC chip for the auto exposure
to work. The chip is marked M5126L and
has eight in-line pins. It seems to be made by
Mitsubishi, since it has a symbol containing
three diamonds. No reference guide lists it;
and Yashica doesn’t bave any replacement
parts for this camera, since it is nearly 30
years 0ld.—A.B., via e-mail

I’'m not sure if it’s worse to have a chip

in the lens or not have that chip in the
camera body. A 30-year-old camera is a
tough one to find support for unless it’s
a Nikon, Hasselblad, Leica, or some
other premium brand. I came up with
zilch everywhere I tried. More than like-
ly this was a short-run, custom-chip run;
and your only source for a replacement
may only be in another MG1 that was
recovered after falling 30,000 feet from a
Boeing into a lagoon. I don’t want to be
your last hope, so check E-bay for some
of those. Maybe Mitsubishi has a lead
for you. Contact them at Mitsubishi
Electrical and Electronics USA,
Electronic Device Group, 1050 East
Arques Avenue, Sunnyvale CA 94085.
Their phone number is 408-730-5900.

ICs On Social Security

Do you know anyplace that stocks obsolete ICs

and sells them in small quantities? [ need an
LM39IN. I would buy 2 or 3, but don’t need
any more than that—B.S., via e-mail

The only place that I'm aware of is
Summit Electronics, and they appear
to have a few different lots of those.

Whriting to 0&A

As always, we welcome your ques-
tions. Please be sure to include:

(1) plenty of background material,

(2) your full name and address on the
letter (not just the envelope),

(3) and a complete diagram, if asking
about a circuit; and

(4) type your letter or write neatly.

Send questions to Q&A, Poptronics,
275-G Marcus Blvd., Hauppauge, NY
11788 or to qera@gernsback.com, but do
not expect an immediate reply in these
pages (because of our backlog). We
regret that we cannot give personal
replies. Please no graphics files larger
than 100K. B
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UF0 Detector

We will now continue with the sub-
ject of building a UFO detector,
which was begun in the January issue.

Circuit Construction

The UFO Detector schematic is shown
in Fig. 1. If you already purchased the UFO
Detector ki, it included two printed crcuit
boards (PCBs). The smaller of the two
PCBs is for mounting the digital compass
sensor. The larger PCB is the main circuit
board. The sensor PC board attaches to the
main board through either a 6-pin right-
angle connector (vertical model) or 6 three-
inch lengths of 22 gauge stranded wire (hor-
izontal model). While the PCBs simplify
construction, there is nothing critical about
the circuit. If you prefer not to purchase the
kit, the circuit may be constructed on a stan-
dard prototyping board. Do keep in mind

Part 2

that whatever model you decide to build, the
compass sensor itself must be held upright
(with respect to gravity) and cannot vary
greater than 12 degrees without degrading
its performance.

Main PCB

The topside of the main PCB board
has a white silk screen depicting the
parts placement. Figure 2 shows parts
placement, as well as the speaker, LED,
tilt switch, and battery clip connections.
Mount the components to the topside of
the board. Solder the components from
the bottom side of the board and clip
away any excess wire.

Mounting The Sensor
The mounting of the digital compass
sensor requires special mention. In the

JOHN IOVINE

Here we see the sensor components, PCB and
digital compass right-angle connector for the
vertical model. All of these paris fit together and
mount into the housing of your choice.

UFO Detector kit, the small PCB is for
mounting the digital compass. The
spacing between the leads of the digital
compass sensor is small. This spacing
makes the compass difficult to mount

+5V
= AR A3 LED1
a1 10K SUPER
BRIGHT
10K R2 R4 GREEN
10K 10K LED
\ 1
3 W
. .l..'l‘_l.'
3
1 s
100K
1490
DIGITAL
COMPASS
R6 <&
3300
RS
100K
? s MERCURY TILT
i o SWITCH OR SPST
Aqa&-u *5V SWITCH NORMALLY
e CLOSED, MOMENTARY

10uF

Fig. I. Here is the schematic for the UFO Detector. A PIC chip serves as the main microcontroller
and a digital compass is used to detect magnetic anomalies.
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Fig. 2. This diagram shows the parts placement on the PCB. The entire unit is compact and can fit

into a variety of cases.

and solder to its PCB. Before you start
to mount the digital compass to its PCB,
first check that the PCB is orientated
correctly (right side up). On the topside
of the PCB is the letter “T” and on the
bottom side the letter “B.” Mount the
digital compass on the “T” topside and
solder the leads on the “B” bottom side.
Check this first—you dont want to
spend the time getting everything
mounted and soldered only to discover
that the sensors are on the bottom side.

After you have mounted and soldered
the sensor to the PCB, you're not quite
out the woods yet. If you are constructing
the vertical kit, a 6-pin right angle header
connector is provided. Mount the header
to the sensor PCB through the bottom
and solder it on from the bottom. Now
mount the sensor to the main PCB by sol-
dering the other side of the 6-pin right
angle header to the main PCB.

If you plan to mount the sensor hori-
zontally, connect the PCB to the circuit
board using six 3- to 4-inch-long lengths
of 22 gauge stranded wire. Keep the ori-
entation of the PCB boards, using the
stranded wires, the same as it would be
using the 6-pin header. The flexible 22
gauge stranded wire allows you to bend
the wires backwards and secure the sen-
sor in a horizontal plane with respect to
the main PCB.

Continue to mount and solder the
components to the main printed circuit
board—the LED, speaker, and 9-volt
battery clip—with about 6-inch leads of
wire. The lead length may be adjusted
according to whatever housing you have
decided upon.

Reset Switch

The reset switch in this circuit inter-
rupts the main power going to the cir-

WA\ adneddsaniadiahisiory. cam

The vertical sensor model is finished and ready
for mounting. The entire unit receives its supply
power from a standard 9-volt battery.

cuit. For a reset switch you may use any
style of momentary-contact, normally
closed switch you like. The kit includes
a small mercury-tilt switch that is glued
to the PCB in the same orientation (ver-
tical or horizontal) as the sensor. The tilt
switch is wired into one of the main
power leads. The mercury switch elimi-
nates mounting a momentary contact
pushbutton switch in the UFO Detector
housing. You reset the circuit by turning
it over for a few seconds and then bring-
ing it right side up.

Testing

Choose a location that is relatively
clear of external magnetic fields and
large ferrous objects, which could cause
false triggering or reduced sensitivity,
respectively. Install a fresh 9-volt lithium
battery to apply power to the circuit.
After seven seconds, the UFQO Detector
circuit will beep and flash its LED
announcing it’s in detector mode. Once
in its detector state, the UFO Detector
will signal any magnetic or electromag-
netic anomalies and any change it senses
in Earth’s magnetic field.

This is the UFO Detector circuit for the vertical
model. Notice that the sensor is aligned to the
top of the board and the LED is mounted off of
the PCB.
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Fig. 3. This exploded-view diagram shows how the UFO Detector is mounted snugly within the
housing, which includes a brass cylinder, green acrylic top, and internal base.

There are many ways to test the UFO
detector. One of the easiest is simply to
rotate the circuit 90 degrees. The UFO
Detector cannot tell that it’s been
moved, sees its movement (rotation) as a
change in the Earth’s ambient magnetic
field, and starts signaling (flashing the
super bright LED and beeping). Once
triggered, the UFO Detector will con-
tinue to signal by flashing its LED and
beeping until it is reset. If you used the
mercury-reset switch, reset the circuit
by turning the circuit upside down for a

few seconds and then placing it right
side up.

Another way to test the UFO
Detector is by waving a magnet an inch
or so away from the detector’s sensor. If
one rushes a magnet past the detector
very quickly, it may not trigger the
detector. The reason is that the sensor
dampens quick movements and the
microcontroller may ignore events that
occur within a two-second time period.
A good UFO event will need to last
longer than two seconds to be captured.

Wiy americaanadiahistan/ com.

This is the horizontal model of the UFO
Detector circuit. Comparing this photo with the
vertical model, we see the sensor with a central
location rather than aligned with the end of the
board..

In addition to passing a magnet by the
detector, one can obtain similar results
by waving a ferrous material (like iron)
close to the detector sensor in the same
way.

Other possible terrestrial triggers
include external electromagnetic fields,
as discussed previously.

Finishing The UFO Detector

Once the circuit has been tested, it
can be mounted inside a suitable hous-
ing. The unit should operate over six
months on one 9-volt lithium battery.
However, when the detector is sounding
an alarm and beeping and flashing the
LED, its current consumption increases

Used for the desktop model of the UFO Detector
circuit, this brass and plastic case can be ordered
from the author or a custom case can be builr.
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in this photo of the vertical model of the UFO
Detector circuit, note thai the LED is attached
direcily 10 PCB. The 10p of the LED should be
positioned in the PCB cut-out in such a way that
the LED does not rise above the PCB.

300 times. So the longer the alarm mode
is active, the shorter the overall battery
lite will Check the UFO
Detector function every week or so
when you first build it just to make sure
its working. Testing the detector tfor a
few seconds each week will not have
much impact on the battery life. I'm sure
after a month or so that you will be con-
fident enough in the unit, and it will not
be necessary to check its functionality.

become.

Finding Housing

If vou are at a loss for a UFO
Detector housing, you can purchase a
desktop housing that resembles an over-
sized lipstick case containing green iri-
descent lipstick. This housing includes
the brass cvlinder, green acrylic top, and
internal base (not seen).

It's important to realize that this
case requires the vertical UFO
Detector. When building the vertical
model for this enclosure, mount the
LED directly to the main PCB board.
The top of the LED should be posi-
tioned in the PCB cut-out in such a
way that the LED does not rise above
the PCB (see Fig. 8). After the circuit is
assembled and tested, attach a small
piece of ¥%-inch thick conductive foam

This photo shows the entire circuit mounred
inside the brass and plustic “lipsiick™ cuse.
Some protective foum has been mounted on the
PCB's solder-side.

PARTS LIST FOR
THE UFO DETECTOR

SEMICONDUCTORS

IC1—PIC16F84, pre-programmed
microcontroller

1C2—5-volt voltage regulator

LED1—Green, super-bright LED

RESISTORS

(All resistors are %-watt. 5% units.)
R1-R4—10.000-0hm,

R3S, R8&—100,000-ohm
R6—330-ohm

R7—4.7K-ohm

CAPACITORS
C1, C2—10-pF capacitor, 12 volts
C3—.1-pF capacitor, 12 volts

ADDITIONAL PARTS

AND MATERIALS

Dinsmore 1490 Digital Compass

X1—4.0-MHz crystal

(2)—22-pF capacitors, 12 volts
(for crystal)

9-volt battery clip; mercury tilt switch;
miniature speaker (approx -inch
diameter, 8 ohms); desktop
housing: 9-volt lithium battery.

NOTE: UFO Detector Kit containing
two printed circuit boards, and all the
components listed above, ($ 39.95)
can be ordered from Images Sl. Inc,
39 Seneca Loop, Staten Island, NY
10314: 718-698-8305:nww.imuwgesco.coni.

The following components are sold
separately from the same supplier:
Dinsmore 1490 Digital Compass.
$14.95; PIC16F84 pre-programmed
microcontroller, $8.95: 9-volt lithium
battery, $8: Area 51 UFO Model
(separate delivery charge). $25;
Desktop Housing Kit includes
polished and lacquered brass cylin-
der, wood base, and green plastic
wand. $20.

to the back of the PCB. Tt acts like a
battery cushion once the PCB is
mounted in the housing.

Final Assembly

Mount the completed UFO
Detcctor circuit inside the brass cylin-
der using an off-the-shelf silicone
sealant, To align the UFQ Detector
circuit properly in the cylinder, first

WWW. aknerieaniadiahistory.com

The speaker is shown
base. No part of the spe!
side the cut-out, as the bus
cylinder properly.

look at the base of the L

it has four holes. Thi

spaced equidistant arounc

ference of the base—th
screw-mounting holes. i

hole is positioned a little hi

the bottom and is centered

two of the equidistant holes

the speaker hole. To mount th

place a small amount of silicone

inside of the cvlinder on the op,

side from the speaker hole. G
push the UFO Detector circuit

the silicone, component side in (fac
the cylinder wall); the LED should
pointed toward the top of the cylinde.
Push the detector up until it touches
the top of the cylinder case. The oppo-
site side of the cylinder is the space
where the 9-volt battery will he held.
You may wish to insert a battery in this
space while the silicone sets to insure
there will be sufficient space.

After the silicone has set (this usually
takes about 24 hours), it’s time to work
on the base. The base has a hole cut out
for the speaker. The speaker from the
PCB is glued into the hase’s cut-out and
allowed to dry. No part of the speaker
should extend outside the cut-out, as the
hase will not slip into the cylinder properly.

To finish the assembly, place the bat-
tery in the case bottom side up, so that
the 9-volt battery clip is facing down.
Line up the three screw holes on the
bottom picce with the three holes on the
case, making sure the speaker is also
aligned with its speaker hole. Then slide
the bottom piece in. Carefully screw the
three 4/40 brass screws into the base.

Once the battery is installed, keep the
unit upside down to prevent the UFO
Detector from triggering until you are
ready to set it down in its location. Place
the green, fluorescent wand in the base.
Rotate the wand to your liking. (Sce the
“Testing” section.)

Now your UFO Detector is ready to
go to work looking for “contact.” P ]
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THE BASIGS OF SMPS
TROUBLESHOOTING

Disclaimer

Careless troubleshooting of a line-
powered switchmode power supply can
result in severe electrical shock or elec-
trocution. This is potentially more
lethal than the high-voltage section of a
TV or monitor due to the availability of
high current. Even the charge on the
main filter capacitors with the unit
unplugged can kill. This warning
includes those innocent-looking laptop
and Zip-drive power packs as well.

Neither the author or publisher will
be responsible for damage to equip-
ment, your ego, countywide power out-
ages, spontaneously generated mini (or
larger) black holes, planetary disrup-
tions, or personal injury or worse that
may result from the use of this material.

Safety

Most  switchmode power supplies
(SMPS) are directly line-connected (often
called “off-line switchers”). The major
safety hazard in power supplies comes frem
these line-connected components—espe-
cially the large, potendally lethal, elec-
trolytic capacitors with 320 V or greater
DC when powered, as well as for some
time after being unplugged. Be aware that
the danger could persist, especially if the
power supply is not working correctly
(even though the supply does not blow
fuses, since there may be minimal current
flowing.) For additional safety informatian,
see my Web site www.repairfag.org or pre-
vious “Service Clinics.”

Tips on SMPS Troubleshooting
The diagnosis of problems in switch-
mode power supplies is sometimes com-
plicated because of the interdependence
of components that must function prop-

erly for any portion of the power supply
to work. Depending on design, the
SMPS may or may not be protected
from overload conditions and may fail
catastrophically under a heavy load even
when supposedly short-circuit-proof.
There is particular stress on the switch-
ing devices (they are often 800-volt tran-
sistors), which can lead to early or unex-
pected failure. Also, SMPSs may fail
upon restoration of power after a black-
out if there is any kind of power spike,
since turn-on is a very stressful period—
some designs take this into account and
limit turn-on surge.

When you are testing these devices, a
series light bulb to limit current, along
with a variac, will be very useful. An
ESR meter is an invaluable tool for
quick checks of electrolytic capacitors—
very common points of failure, especial-
ly in equipment like VCRs that are per-
petually powered.

General SMPS
Troubleshooting Approach

The following guidelines are useful
for attacking SMPS problems.

¢ Determine that it is not something
trivial like a blown fuse due to a legit-
imate overload (that has since been
removed).

¢ Categorize the problem into: startup
problem, catastrophic failure, incorrect
outputs, or excessive ripple or noise.

¢ Determine what the proper output
voltages should be. Identify the main
(regulated) output.

* Disconnect the supply from the
equipment it is powering, if possible.

WWW.akaerieaniadiahisterv.com

SAM GOLDWASSER

This precaution will prevent the pos-
sibility of expensive damage should
the output voltages soar to stratos-
pheric levels for some reason. If this
is not possible, you will need to be
extra careful—always use a variac to
bring up the input slowly and moni-
tor the main output at all times.

NOTE: Some SMPS designs require
power to be applied instantly to provide
the start-up voltage to the controller. If
this is the case with yours, it won'’t be
possible to bring up the voltage slowly
(unless you power that chip separately.
So, if nothing happens when doing this,
don’t panic—it may be a feature, not a
bug). It should still be possible to run
the unit at somewhat reduced line volt-
age on the variac.

CAUTION: Running any SMPS at
greatly reduced line voltage will be
stressful for it, especially if the output
load is a significant fraction of its full
load ratings. In addition, at some range
of line voltage, the output regulation
may not work properly and the output(s)
may go much higher than expected. Use
dummy loads in place of the valuable
equipment, if possible, when doing such
testing!

Determine an appropriate load for
the outputs (if not connected to the
equipment). A typical SMPS will need a
minimum of 5% to 20% of full load cur-
rent at least on the main output to regu-
late properly. Others may not need any
load—it depends on the design or
whether or not they may have an inter-
nal load.

Here are some typical load currents:

e VCR—0.2 Aon +5Vand+12 Vout-
puts.
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Fig. 1. This is the schematic of a common VCR power supply. The same power-supply design is used
with minor variations in a wide variety of Panasonic (and clone) VCRs from the 1980s and 1990s
(and may continue to this day). Depending on the specific model, there may be slighily different out-
put voltages and number of outputs, but the general organization is identical.

e PC—2Aon+5V,1Aon+12V.

* Monitor—0.2 A on +60 to +120 V
output.

* Typical 40 W switcher —1 Aon +5V
and +12 V.

Troubleshooting Procedure

Since there are usually several fault
conditions that can result in an aborted
start-up or cycling behavior, the basic
troubleshooting procedure needs to be
modified when dealing with SMPSs
using controller ICs like the UC3840 or
UC3842; but most of the techniques are
similar.

Start-Up Problems. Check the
power on the switchmode transistor and
work back from there if there is none.
Check for open fusable resistors in the
return as well. Check for power to the
controller. Determine that no fault-con-
dition inputs have abnormal voltages

during startup. Check for drive out of
the controller IC and see if it reaches the
switchmode transistor. You will probably
need to power cycle the line input and
monitor each of the relevant signals as
you do so. Determine whether the sup-
ply is shutting down abnormally due to a
legitimate or bogus over-current or
over-voltage condition, or if it’s never
actually starting up due to a lack of a
voltage or a stuck-at fault on a sense line.
Monitor its power to determine if it is
stable during start-up—a bad capacitor
or diode could result in insufficient or
decreasing voltage that causes the con-
troller to give up.

Powering the controller separately
may help in troubleshooting these and
related problems. This will decouple the
chopper drive from the voltage usually
derived via a winding on the high-fre-
quency transformer to power the con-
troller once the supply is running.

Blows Fuses. Check primary-side

components, switchmode transistor(s),
and all other semiconductors for shorts.
Then check for open fusable resistors
and bad connections. There is a chance
that a blown transistor took out the con-
troller chip as well. Under normal con-
ditions, controllers like the UC3840 or
UC3842 should limit current on a
PWM cycle-by-cycle basis. Therefore, a
blown fuse indicates a failure of either
the switchmode transistor, controller, or
both. However, designs with discrete
components may do almost anything.
Power Cycling. Start by making sure
you are providing the minimum load if
one is required. Many SMPSs will cycle
on over-voltage if there is none. Some
may blow up! Assuming the load condi-
tions are normal, monitor current and
voltage sensing, as well as V¢ inputs to
controller to determine if any are at
fault. Open or out-of-tolerance resistors
may result in incorrect sensing. Check
for faulty reference-setting components
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Common Failure Modes

Problem

TABLE 1

Symptoms

Diagnosis

Faulty primary-side components
-—rectifier diodes, filter
capacitor(s), MOVs, and other parts
located before the switch-mode
(chopper) transistor(s) may short
due to a surge, lightning, or for no
apparent reason.

Totally dead supply—fuse blows
instantly (vaporizes or explodes)
even if switchmode transistor is
removed unless a fusable resistor
has blown to protect the fuse.

Test all components on line side
of high-frequency transformer for
short-circuit failures with a muld-
meter.

Shorted switchmode transistor—
may take out additional parts such
as fusable, flameproof resistors in
collector or emitter circuits (or
source or drain circuits for

MOSFETsS).

Totally dead supply—fuse blows
instantly (vaporizes or explodes)
unless fusable resistor has opened.

Measuring across C—-E or D--S of
switchmode transistor yields near
zero ohms even when it is removed
from circuit.

Shorted rectifier diodes in
secondary circuits —these are high-
frequency, high-efficiency diodes
under a fair amount of stress.

In a very basic supply without
over-current protection, the failure
of one or more of these diodes may
then overload the supply and cause
a catastrophic failure of the
switchmode power transistor (see
above) and related components.
Thus, these should be checked
before reapplying power to a supply
that had a shorted switch-mode
transistor.

On short-circuit protected
supplies, the symptom may be a
periodic “tweet-tweet-tweet” or
“flub-flub-flub” as the supply
attempts to restart and then shuts
down. Any power or indicator
lights may be blinking at this rate as
well.

Test with an ohmmeter—a low
reading in both directions indicates
a bad diode. Sometimes these will
test fine but fail under load or at
operating voltage (easiest to replace
with known good diodes to verify
diagnosis).

Rectifiers either look like
1IN400X type on steroids—
cylinders about Ys-inch x Y2 -inch
(example: HFR854) or TO220
packages (example: C92M) with
dual diodes connected at the
cathode for positive supplies or the
anode for negative supplies (the
package may include a little
diagram as well). These may either
be used with a center-tapped
transformer or simply parallel for
high current capacity. If in doubt,
remove from the circuit and test
with the ohmmeter again. If it’s not
the output used for regulation
feedback, try the supply with the

rectifier removed.

Bad start-up circuit—initial base
(gate) drive is often provided by a
high-value, high-power resistor or
resistors from the rectified AC
voltage. These can simply open for
no good reason

In this case, the supply will
appear totally dead, but all the
semiconductors will check out and
no fuses will blow.

Check the startup resistors with
an ohmmeter—these are the power
resistors in the AC line input
section. WARNING: There will be
full voltage on the main filter
capacitor(s): 1x or 2x peak or
around 160 or 320 V. depending
on design. Discharge before
probing.

Dried-up capacitors—either
input or output side.

The main filter capacitor may
dry up or open and cause the
output to be pulsing at 60 (50) or
120 (100) Hz, causing all kinds of
regulation problems.

Excess ripple under moderate
load is an indication of a dried-up
or open capacitor. In extreme cases,
a main filter capacitor with gready
reduced capacity or one that is
totally open may result in failure of
the switchmode transistor and a
dead supply that blows fuses or
fusable resistors.

Measure voltage across main
filter capacitor(s). If the reading is
low and drops to a much lower
value to 0 instantly upon pulling
the plug, then one of these
capacitors may be open or dried up.
If you have an oscilloscope,
monitor for ripple (use an isolation
transformer!!).

Itis always a good idea to test
the electrolytic capacitors whenever
repairing a SMPS that has blown its
switchmode transistor. Capacitors
in the low-voltage section may fail
causing regulation problems.

Sometimes there are slew-rate
limiting capacitors that feed from
the primary output to the regulator
controller to limit inital in-rush
and overshoot. A failure of one of
these may mess up regulation at the
very least. For example, excess
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(Table continued from page 51)

leakage may reduce the output of
the main output (and, as a
consequence, all the others as well).

Where a controller like a
UC3842 is used, a failure of the
capacitor on its V. pin may result
in a aborted startup or cycling
behavior as it is starved for juice
each time it pulses the switch-mode
power transistor.

In almost all cases, when in
doubt, parallel a known-good
capacitor of similar capacitance and
at least equal voltage rating (except
for these slew-rate limiting
capacitors where substitution is the
only sure test).

Bad connection/cold solder
joints—as with all other mass-
produced power systems (including
TVs and monitors), cracked or
defective solder connections are
very common especially around the
pins of high-power components
like transformers, power resistors
and transistors, and connectors.

Almost any kind of behavior is
possible. The unit may be erratic,
intermittent, or totally dead.

Visually inspect the solder side
of the circuit board using a bright
light and magnifying glass, if
necessary. Gently prod or twist the
circuit board with an insulating
stick to see if the problem can be
made to change. Note that a one-
time intermittent can blow many
components, so inspecting for
intermittents is a really good idea
even if you believe that all bad
components have been replaced.

Regulation problems—outputs
high or low.

Voltage has changed and
adjustment pot, if one exists, has no
effect or is unable to set voltage to
proper value.

Most common parts are readily
available from parts distributors
like MCM Electronics, as well as
general electronics distributors like
DigiKey and Mouser. Rebuild kits
are available for many common
supplies used in VCRs, monitors,
and terminals. -

Also, while it is tempting to
suspect any ICs or hybrid
controllers—and especially the high
frequency transformer—since it is
thought that replacements are
difficult and expensive to obtain,
these parts are pretty robust and
don't make the top 10 list.

like zener diodes. With the series light
bulb and/or variac, disable each of the
sense inputs by bypassing the appropri-
ate components. If one of these experi-
ments prevents the cycling behavior,
either that circuit has a faulty compo-
nent or the controller IC’s input charac-
teristics have changed and it will need to
be replaced.

Regulation or Ripple/Noise Problems.
Check main HV filter capacitor and
other filter capacitors for decreased
value or opens. Check regulation feed-
back components to controller, includ-
ing any reference voltage output and
zener diodes. Determine if the con-
troller is responding to error voltage.

Initial Post-Repair Testing

Once defective parts have been
replaced, if possible, remove the normal
load from the supply, in case it decides to
put excessive voltage on its outputs.

Replace with a dummy load. For a mul-
tiple-output supply, the most important
output to have a load on is the one that
is used for regulation. However, some
modest load on all the outputs is pre-
ferred. You should be able to determine
a suitable value by considering the appli-
cation. For something like a VCR, a few
hundred mA on the main output is prob-
ably enough. This load would require
something like a 25-ohm, 2-watt resistor
for a 5- or 6-volt output or 50-ohm, 5-
watt resistor for a 12-volt output
(depending on which is the primary output).

For a PC power supply, a couple of
amps may be needed—a 2- or 3-ohm,
15-watt resistor on the +5 output. The
minimum load is sometimes indicated
on the specification sticker. In the case
of a TV or monitor, disconnecting the
load may not be possible (or at least, not
easy).

If available, use a variac to bring up
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the input voltage slowly while observing
the main output. You should see some-
thing at about 50% of normal input
voltage—50- or 60-volts for a normal
115 Vac supply. With a small load, the
output should very quickly reach or even
exceed its normal value. Regulation at
very low line voltage may be far off—
this is often normal. Just make sure
you’re using dummy loads so your
equipment can’t be damaged.

If you do not have a variac, puta light
bulb in series with the line (this is desir-
able in any case). Use a 100-watt bulb
for a TV or PC; 40-watt for a typical
VCR. The light bulb should limit the
current to a non-destructive value long
enough to determine whether every-
thing is okay. It may not permit normal
operation under full load, however.
When power is first applied, the light
bulb will flash briefly, but may just bare-
ly be glowing once the output has stabi-
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lized. If it is fairly bright continuously,
there is likely to still be a problem in the
supply.

Once you arc finished, save your
schematic and notes for the future. For
example, different models of VCRs even
from different manufacturers, use the
same basic design, and maybe even the
same supply.

Panasonic VCR SMPS

The same power-supply design is
used with minor variations in a wide
variety of Panasonic (and clone) VCRs
from the 1980s and 1990s (and may con-
tinue to this day). Depending on the
specific model, there may be slightly dif-
ferent output voltages and number of
outputs, but the general organization is
identical. (See Fig. 1.) These models use
discrete components throughout with
teedback from the primary output (5- to
5.2-volts, depending on the model).
They use an opto-isolator to essentially
short out the drive to the main-chopper
transistor (QI) when the output equals
the desired voltage. The most common
problems found with any of these sup-
plies is dried-up electrolytic capacitors.
Generally, the first to go will be C16 and
C17 on the +5.1 Vpc line and/or C21 in
the teedback path (actual part type and
number may vary slightly with model).

Either the primary output will be
somewhat Jow (4 to 4.5 Vpc) or the sup-
ply will have gone over-voltage and
blown the protection zener (D15),
resulting in a high-pitched whine as the
chopper struggles to drive current into a
short circuit (this usually doesn’t damage
any other parts if caught in a reasonably
timely manner). If any capacitor-related
problems are found, it is a good idea to
replace all the electrolytics in the supply.
Model-specific capacitor kits as well as
total-rebuild kits are available from
places like www.iglou.com/studiosound and
www.menielectronics.com.

Wrapup
This and last month’s “Service
Clinic” have just touched upon the

issues in troubleshooting switchmode
power supplies. However, it should be
clear that they are not mysterious black
boxes to be simply replaced or junked,
but can be repaired in most cases.
There is niuch more information on
my Web site, www.repairfag.org. As
always, 1 welcome feedback via e-mail
on this and any other electronics and
laser-related topics. P}

Poptronics

[J 229 Popular Electronics (1999 back issues) $5.00
Write in Issues desired .
[ 228 Popular Eiectronics (1998 back issues) $5.00
Write in Issues desired _
[J 227 Popular Electronics {1997 back issues) $5.00
Write in Issues desired
[0 226 Popular Electronics (1996 back issues) $5.00
Write in 1ssues desired _
[J 225 Popular Electronics (1995 back issues) $5.00
Write in Issues desired
(] EH96  Experimenters Handbook (1996)
[J EH95S Experimenters Handbook
Summer Edition (1995)
[J EH94S Experimenters Handbook
Summer Edition (1994) .
[0 EH94W Experimenters Handbook

$5.00
$5.00

$5.00

Winter Edition (1994) ...$5.00
[J EH94 Experimenters Handbook (1994) . $5.00
[0 EH93  Experimenters Handbook (1993) . .$5.00

[0 HHY95S Hobbyists Handbook
Spring Edition (1995)
[J HHI5F Hobbyists Handbook
Fall Edition (1995) .. ..
[0 HHY94S Hobbyists Handbook
Spring Edition (1994)
[ HH94F Hobbyists Handbook
Fall Edition (1994) . . .. ..
[0 HH93 Hobbyists Handbook (1993)

$5.00
-.$5.00
$5.00

$5.00
.$5.00

[0 HISTORY  Crystal Radio History, Fundamentais

& Design .. .. $10.95
[ XTAL Crystal Set Handbook $10.95
0 XTALPRO Crystal Set Projects $14.95
[0 XTALBLD Crystal Set Building . . . . $15.95

[J POP96 POPtronix Hobbyist Handbook (1996)$5.00 [ 157 All About Kits

[ POPY7 POPtronix Exper Handbook (1897) $5.00
0 Radiocraft 1993 Projects for Hobbyists .. $5.00

0 219 Electronics Now (1999 back issues) . $5.00
Write in Issues desired __

REPRINT
BOOKSTORE

[J 218 Electronics Now (1998 back issues) . .$5.00
Write in Issues desired _ o

[J 217 Electronics Now (1997 back issues) . .$5.00
Write in Issues desired

[J 216 Electronics Now (1996 back issues)  .$5.00
Write in Issues desired

1 215 Electronics Now (1995 back issues) . .$5.00
Write in Issues desired

REPRINTS REPRINTS
[J 174 Electronics Cartoons (The Best of) .. .$1.99

[J 173 From Not-Working to Networking
Troubleshooting Local-Area Networks .$2.99

[J 170 High-Voltage Project for Fun and

Science Book 1 . $2.99
[J 170A High-Voltage Projects for Fun and

Science Book 2 $2.99
[J 169 Think Tank (133 CerUtIS) .$1.99
[J 169A Think Tank Vol. 2 $1.99
[J 168 Fact Cards (#34-66) . ..$1.99
[J 168C Fact Cards (#67-99) ..$1.99
[0 168D Fact Cards (#100-132) .$1.99
[ 167 Designing With IC's ..$2.99

03166 Collected Works of Mohammed Ullyses
Fips (62 pages, April Fools Collection) .$6.99

[J 165 How to Repair CD Disc Players $2.99
[0 164 Modern Electrics (April 1908) . .$1.99
[ 160 New Ideas - 42 Circuits . ..$1.99
[J 159 Low Frequency Receiving Techniques
Building and Using VLF Antennas .$2.99
[J 158 Electro importing Co. Catalog
(Circa 1918) o $2.99
$1.99
[ 156 How To Make PC Boards .$1.99
[ 154 How To Repair VCR's $1.99

To order any of the items indicated above, check off the
ones you want. Complete the order form below, include
your payment, check or money order (DO NOT SEND
CASH), payable to and mail to Claggk Inc., Reprint
Department,P.0. Box 12162, Hauppauge, NY 11788.

Please allow 4-6 weeks for delivery. No COD's!

To place a credit card by phone, Visa Mastercard or
Discover only. You can also order and pay by e-mail
Contact Claggk@gernsback.com for details.

CALL: 631-592-6721

To use your Visa, Mastercard or Discover, complete the following: 2

Bilt my O Mastercard

Card No.

O Visa

O Discover ) ‘

Exp. Date

Signature

MAIL TO: Claggk Inc.

Reprint Bookstore, PO. Box 12162, Hauppauge, NY 11788.

SHIPPING CHARGES IN USA & CANADA

All payments must be in U.S. funds

Upto 8500 ... ... ... .. 8§200  S30.01t040.00 = . $6.00  Overseas Orders must contact
$5.0110$1000. . ... ... .. ..83.00  840.01t050.00 ....87.00  CLAGGK for shipping charges.
$10.01t02000 ... . . ... $4.00  $50.01 and above .. $8.50

$20.01t030.00. .. ...... . . .$500

Total price of merchandise . .
Shipping Charge (see chart) .
Subtotal .. .. ..
Sales Tax (New York State Resndents only)

Name___

@®» o w

Total Enclosed

Address_
City State Zip

CLO1

WWW. amerieantadiahistory com

souondod ‘2ooe yorew

(4]
w


www.americanradiohistory.com

Poptronics, March 2002

LETTERS
(continued from page 3)

Also, have someone try to build kits
from the actual instructions in the mag-
azine, before many of us waste our time
in dead-end problems due to typos.

Finally, cease wasting paper and valu-
able space on articles such as “Radio
Signals and the Great Pyramid” and “A
Time-Travelers Time Line.” If I want
pseudo-science such as this, I can listen
to Art Bell or read some other magazine.
ROD MASH
Port Ludlow, WA

and another reader asks

Is it possible to have SETI projects in
your magazine—if there are any?
PAUL KLETT
Lady Lake, FL

As always, we try to incorporate the readers’
requests and suggestion into the editorial

content of this magazine. Unfortunately, we
can’t please all the people all the time. Here
we bave two fine examples of how diverse
our audience truly is. Would a man who
might champion causes such as ridding the
planet of the current blight of psuedo-science
support another man who wishes to seek out
strange, new worlds? Overall, I think this
publication is slowly reaching a compromise
for its readers.—Editor

What Happened To PICBasics?

I've been buying your publication for
quite a few years now, including
Electronics Now and Popular
Electronics. In the last few issues of
Poptronics, you were doing articles
about PICBasic standard and PICBasic
Pro versions for programming the PIC
microcontroller microprocessors. Why
did you stop? I was looking forward to
more issues.

I joined a PICBasic group on the
Internet to learn to program the PIC

chips—they have over 200 members,
many of whom might buy the magazine
if you included articles on the subject.
There are other groups that number in
the thousands that would love it, too.
There are books about the subject,
but some are too advanced for the
beginner, and your articles were perfect.
This is electronics (microprocessors)
and people want it, so why not include it
in your articles as an ongoing event?
Thanks.
JESSE MONTGOMERY

via e-mail

We cover PIC chips often. Now, as far as
covering PIC on a regular basis, besides the
PIC-intensive “Amazing Science,” I don’t
see a “PIC Corner” in our future. Then
again, we are always reviewing new writ-
ers for new columns, so perbaps you and
your friends in virtual “PIC Town” can
get together and write the column. We
wouldn’t mind sharing your ideas in
print.—Editor P

DIGITAL DOMAIN
(continued from page 18)

Talk About the Information Super-
highway, | incorrectly predicted that by
now we would likely have a seamless
national or international matrix for the
communication of interactive multime-

dia. In other words, according to my crys-
tal-ball reading, the worlds of broadband
Intemet access, cable TV, and video-
phones should have merged by now.
Later, however, | did predict the col-
lapse of the dot-com economy. One more
quote, from Lao Tzu in the 6th century BC:
“Those who have knowledge, don't predict.

Those who predict, don’t have knowledge.”

Reid Goldsborough is a syndicated
columnist and author of the book
Straight Talk About the Information
Superhighway. He can be reached at
reidgold @netaxs.com or http://mem
bers.home.net/reidgold. P

JOHN HAYS HAMMOND, JR.
(continued from page 40)

As for the allegations that John
Hays Hammond, Jr. was quite the
character, there may be some hint
of truth. There is a blurb on a Web
site that suggests he is buried with
his cat, and the grave is protected
by poison ivy. What was he afraid
of? Ghosts?

Finally, despite the fact that he
was responsible for countless, impor-
tant developments in technology.
he is also credited with some
quirky, borderline-silly, inventions.
These include a hypodermic meat-
baster, a magnetic bottle-cap
remover, and a failed cure for
baldness. Everyone is entitled to
some fun, right?

John Hays Hammond, Jr. con-
tributed enormously to the science
of remote control, radio communi-
cations, radar, and so much more.
He propelled the U.S. military
through crucial advances that
enabled them to be a step ahead
of the enemy. He also helped
launch this country’s success in the
world of technology. P

IT'S NOT WORTH THE WEIGHT

For better health and fitness,
exercise.

American Heart

© 1992, American Heart Association

Association
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Download These
Cirguits From
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Fun With Magnets And Motion

H obbies are intended to be an enjoy-
able relief from our everyday rou-
tine. Hobbies are what we can turn to in
order to escape the troubles of the world
for a brief period of time and allow our
mind to shift gears and relax. Personally,
I find building a simple project that
combines both electronic circuitry and
simple mechanics a great method of
placing such problems on the back burn-
er. It’s kind of like a mind vitamin that
produces no bad side effects.

This month we’re going to share
three such construction projects that use
very basic circuitry and easy-to-fabricate
mechanics. If there is a student you
know who’s looking for a simple and fun
Science Fair project to build, you might
suggest one of these. In any case, build
one or more of these electronic/
mechanical motion projects and let your
imagination improve and expand the
original design. They are not offered as
step-by-step construction projects, but
as basic guides to follow in building your
own version.

Pendulum Swings

Our first project is a solid-state, mag-
netic-driven, swinging pendulum. The
pendulum is about two feet tall with a 4-
inch swing when powered by a 9-volt
source. A 12-volt power source increas-
es the swing to over six inches. The pen-
dulum may be built about any size you
desire. Of course, a much larger version
will require more input power and a dif-
ferent drive coil.

The pendulum’s electronics is shown
in Fig. 1. An infrared interrupter switch
made up of Q1 and LED!1 is the sensing
device that monitors the movement and
position of the pendulum. At rest (see
Fig. 2), the pendulum’ timing flag that
sets on top, blocks the IR path between
LEDI and Q1. A phototransistor, Q1 is
turned off and its emitter’s voltage is
zero. Also, when at rest, the magnets at
the bottom of the pendulum are directly

R1 +9 - 12V

Qt*
276142 |,

15002 - 400Q2

Q2
IRF520

*SEE TEXT =

Fig. 1. The pendulum’s electronics is shown in
Fig. 1. An infrared interrupter switch made up of
Q! and LEDI is the sensing device that moni-
tors the movement and position of the pendulum.

over the drive coil, L1. In addition, ()2,
an IRF520 power HEXFET, is also
turned off with its gate at ground poten-
tial; therefore, no current is flowing
through the drive coil.

Moving the pendulumn slightly in
either direction—until the flag no
longer blocks the IR light path—causes
Q1 to turn on, raising the voltage at its
emitter to near supply level. At the very
instant that the IR light source is
unblocked, C1 charges to near positive
supply and sends a positive pulse to the
gate of Q2. During the charge time, Q2
is turned on and supplies current to the
drive coil, L1. The opposing magnetic
field pushes the magnets attached to the
bottom of the pendulum away from the
coil. When the flag blocks the IR source
on its swing back, Cl is rapidly dis-
charged through D1 and R2. Then, as
the flag moves on to unblock the source,
C1 again charges positive. The cycle is
repeated, sending the pendulum off in
the opposite direction. Each time the
pendulum passes the drive coil, it is
repelled in that direction.

Just about any infrared interrupter

WWWL ameidceanadiohisteryv.com

PARTS LIST FOR
THE SOLID-STATE
PENDULUM
(FIG. 1)

SEMICONDUCTORS
LEDT and Q-—Mouser, part #312-

H2 LA RadioShack, purt #276-142
D1— 18814 silicon diode
D2—INA002 silicon diode
Q2—IRF320 HEXFET, v similar

RESISTORS

(AN resistors are M-watt, 5% units.)
R l—3300-0hm

R2—I15,000-0hm
R3—100,000-0hm

ADDITIONAL PARTS

AND MATERIALS

C1—0.22-pF, cermmic-dise capacitor
LA—150- to 400-ohm coil, (see text).

switch may be used, including the high-
gain Darlington configuration; however,
a suitable substitute may be constructed
using an IR emitter diode and an IR
phototransistor. RadioShack offers a
matched infrared emitter and photo-
transistor pair (part number 276-142)
for less than $2 that will work just fine.
The driver coil may be hand wound,
or one can be salvaged from a relay. The
physical size isn’t too important, but the
resistance should be somewhere between
150 and 400 ohms. A lower resistance
coil will work, as well; however, it will
draw more current and send the pendu-
lum in a greater arc. A hand-wound coil
would require several hundred rurns of
fine copper wire on a soft-iron core.
Wire sizes from 30-36 enamel-covered
copper will do; however, a coil from an
old 120-volt relay will save time and
make the construction job easier. No
matter what drive coil is used, it must be
connected in the circuit to repel the
magnets on the pendulum. If the pendu-

soondod ‘zo0e yosew

[,
(1]


www.americanradiohistory.com

Poptronics, March 2002

[34]
(<]

IR
INTERRUPTER

3/16
LEDT . Q1
A VIEW 7
c J.
PENDULUM
062
1 % ’| CIRCUIT
- BOARD
-1 MATERIAL
VIEW
B TIMING
FLAG
% -
BRASS
ROD o
BEARING
~d 4
- - s 7‘_\
i\ oo~
24 ™
20 %
PIVOT
POINT
™. BACK
SUPPORT
%
THICK —
OAK 1%
1
- ]

MAGNETS

“ALL MEASUREMENTS
ARE IN INCHES

Fig. 2. The pendulum’s mechanical construction can follow this drawing as a basic guide. Oak was
used in our version, but just about any similar material will do.

lum is pulled back toward the coil, then
the winding is connected to attract
rather than repel the pendulum’s mag-
nets. Just reverse the connections on the
driver coil, and the pendulum will be
ready to swing.

The driver HEXFET may be any
similar type, including an IRF510 that is
available from RadioShack. If a lower

resistance coil is used in a larger pendu-
lum, a suitable heat sink should be added.

Mechanical Construction

The pendulum’s mechanical con-
struction can follow Fig. 2 as a basic
guide. Oak was used in our version, but
just about any similar material will do.
The pendulum’s pivot point is about %t

WAV akrerieaniadinhictary com

+9 -12V

C1
1uF
L1
100 - 120Q
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15K
Q1
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;1
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2
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Fig. 3. The electronic circuitry, shown in Fig. 3,
is as basic and simple as our previous project. In
place of an IR-positioning sensor, like the one
used in the pendulum, our wheel project uses a
Hall-Effect device.

= PARTS LIST FOR
. THE SOLID-STATE
MAGNETIC-DRIVEN WHEEL
“(FIG. 3)

SEMICONDUCTORS »
IC1—HAL 115UA-C Hall-Effect sensor,
Digi-Key part #HAL 115UA-C-ND
Q1—IRF520 HEXFET or similar

D1-—1N4002 silicgn diode

ADDITIONAL PARTS

AND MATERIALS
R1—15,(KKi-ohm, #%-watt, 5% resistor
C1—0.1-pF, ceramic-disc capacitor
L.1—100-120-ohm coil, (see text).

of the way down from the top. The pivot
should be as friction-free as possible. In
our version, a ball-bearing race was used
with a brass support rod mounted to the
back support board. The timing flag
may be cut from any opaque material to
the dimensions that are shown there.
The width of the flag can vary some, but
it should be close to these dimensions. If
the flag is too wide, the magnetic push
force will come too late after the pendu-
lum passes over the driver coil. If too
narrow, C1 will not have enough time to
discharge before charging to send the
pendulum on its way.

You can experiment with the compo-
nent values of C1, and use R2 and R3 to
fine-tune the tming of the drive pulse. In
any case, take the time and build your own
version of the swinging pendulum and let
me know how it turns out. When time per-
mits, 'm going to build a six-foot version.
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Fig. 4. A single 1-inch (OD) ball bearing with a Y-inch opening (ID) was press-fit in the center of
the wheel. Two brass hex rods, 6 5-inches long by 7«inches wide, support the wheel.

Around And Around We Go

Our next “escapist” project is a simple
solid-state magnetic driven rotating
wheel. The electronic circuitry, shown
in Fig. 3, is as basic and simple as our
previous project. In place of an IR-posi-
tioning sensor, like the one used in the
pendulum, our wheel project uses a
Hall-Effect device. The coil driver is the
same type HEXFET, and the coil is sim-
ilar but of a different shape and resis-
tance. The main difference in the two
driver coils is not a specific circuit
requirement, but basically depended on
what was on hand.

The wheel is a 6%-inch diameter by 4-
inch wide plastic material that one time
was part of another project; however, the
type of material or diameter is not a crit-
ical requirement. Any non-magnetic
material may be used for the wheel.
Twelve 1%-inch diameter ceramic mag-
nets are mounted in equal spacing

around the edge of the wheel. Twelve
holes are drilled around the outside edge
of the wheel and tapped for 8-32 screws.
The magnets are the type with holes in
the center and are mounted with 8-32
screws around the wheel.

A single 1l-inch (OD) ball bearing
with a %-inch opening (ID) was press-fit
in the center of the wheel, (see Fig. 4.)
Two brass hex rods, 6/%-inches long by
%e-inches wide, support the wheel. The
two rods are bolted to the base and are
drilled to capture the %-inch round brass
rod that passes through the bearing in
the center of the wheel. Again, we used
whatever materials were handy at the
time, not specified requirements by any
means. The fun in recreational building
is to be creative—use your own ideas
and materials. Be proud and be original.

The drive coil is mounted directly
beneath the center of the wheel on the
supporting base. The distance between

WWLasrerieanadiohistory.com
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Fig. 5. Figure 5 shows two views of the HAL 115
UA-C IC thar will make it easier to orient and
mount in the supporting tube. Actually any non-
magnetic material may be used to support the
Hall-Effect device.

the coil and magnets, as the wheel turns,
should be about Y4e-inch. The Hall-
Effect sensor is captured in the top of a
brass tube mounted to the base about 1
inch from the center of L1 on the sup-
porting base. The magnets should pass
within %-inch of the branded side of the
Hall-Effect sensor. Don’t mount the
Hall-Effect assembly until the exact tim-
ing spot is found, which will require
some experimenting and fine-tuning.

Figure 5 shows two views of the HAL
115 UA-C IC that will make it easier to
orient and mount in the supporting
tube. Actually any non-magnetic mater-
ial may be used to support the Hall-
Effect device.

A good starting location for the Hall-
Effect sensor is shown in Fig. 6. The
plan is to have the Hall-Effect sensor
detect the oncoming magnet just as its
edge passes over L1.

It’s important that the North Pole of
the magnets is mounted facing the out-
side of the wheel. The Hall-Effect sen-
sor is sensitive to the North Pole. The
circuitry is set up to repel each magnet
as it passes by the driver coil. If the mag-
nets are attracted rather than repelled,
just reverse the leads to L1.

Here’s how it works. Without a magnet
near the Hall-Effect sensor, the output at
pin 3 is low and the HEXFET is off, allow-
ing no current to flow through L1. As a
magnet moves into the sensing area of the
Hall-Effect device, the output at pin 3 goes
positive and turns on Q! and powers L1.
This magnetic field repels the magnet,
pushing the wheel forward.

The 1N4002 diode’s job is to protect
the HEXFET from damage caused by
the reverse voltage produced across L1
as it turns off.

sowondod ‘200z yosew
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Fig. 6. A good starting location for the Hall-
Effect sensor is shown above. The plan is to
have the Hall-Effect sensor detect the oncoming
magnet just as its edge passes over L1.

Making Changes

Both of our motion circuits can be
modified extensively and stll perform.
The pendulum circuit could use a Hall-
Effect sensor in place of the IR sensor.
The circuit would require minimum
changes; and a small magnet would be
required at the top of the flag, with the
Hall-Effect IC mounted above. The
physical shape and size can follow just
about any plan.

The rotating wheel can trade sensors
by making some electrical and mechani-
cal changes without complicating the
project. The number of magnets used
may be changed to more or less depend-
ing on the size of the wheel. Additional
drive coils can be added by duplicating
the original circuit and placing the new
driver coil and sensor at another loca-
tion around the wheel.

Your challenge is to build an improved
version of one of our motion projects. If
you accept the challenge and complete a
project, please send the details to me
here at Poptronics.

As usual, I've run out of space and time
for this month’s visit; however, stay tuned,
and we'll continue next month with more
electronic/mechanical projects. a

BUY BONDS

Books that Bridge
Theory & Practice

Many electronics enthusiasts discovered that the bridge from class-
room theory books to hands-on project building is difficult to span
at times without a handy pocket guide. Even the equipment manual to
operate a gadget often makes things murkier rather than clearer. A com-
pact text authored by a seasoned expert with hands-on knowledge and a
knack of writing in an easy-to-understand style is many times more valu-
able than the price of ponderous theory and equipment manuals or the
parts for a project that could be damaged. Here’s a sampler of some titles
you may want to own!

ELECTRONIC HOBBYIST DATA BOOK—The info you need to transport you
from the schematic diagram to project parts. Pin-outs, color codes, truth tables,
parts parameters, etc. Order BP396- $10.99 Includes S & H

PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES—A technol-
ogy that spun off the automated assembly line into the grasp of experimenters
and project builders. Order BP411- $9.99 Includes S & H

THE PRE-COMPUTER BOOK—Aimed at the absolute beginner with little or
no knowledge of computing. A non-technical discussion of computer bits and
pieces and programming. Order BP115- $2.99 Plus $2.00 S & H

PRACTICAL OSCILLATOR CIRCUITS—If your budding project requires an
oscillator, you can design it and build it from the many types described here in
a hobbyist-friendly style. Order BP393- $9.99 Includes S & H

PRACTICAL PIC MICROCONTROLLER PROJECTS—This book covers a
wide range of PIC based projects. In most cases the circuits are very simple and
they are easily constructed. Order BP444- $7.99 Includes S & H

."‘ gy 5 T ] The Pre-computer l.‘:.w, iy |

f et e { B i Book .
B * 0 P B Pracisl B Fract
Hobbritin ' i | Bl i
e j E,-_-L Rrvanl __E.‘u.-ilr.-
T ™ P » .
» ol PHMI“-Q
| A - P B v by - -
Ve k L - -
| 4 F - [
T R [ o—— >
; .-'I."l.l.!bi_h] i ) 3 BT |
BP396 BP411 BP393

Electronics Technology Today Inc.
P.O. Box 240
| Massapequa, NY 11762-0240 Amount enclosed $

Please send me the following book(s) that I checked:

! O BP396 - Electronic Hobbyist Data Book—$10.99

O BP411 - Practical Introduction to Surface Mount Devices—$9.99
0 BP115 - The Pre-Computer Book—$2.99 + $2.00 S & H

O BP393 - Practical Oscillator Circuits—3$9.99

Most above prices include shipping and handling

Number of books ordered [:]E

ET05

Name/Company
Address
City State Zip
Sorry, no orders accepted outside the USA and Canada. All paynents must be in US

_funds! NY state residents must include local sales tax. Allow 6-8 weeks for delivery. |

Apt.
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Paperback Books

SUPPLEMENT TO POPTRONICS MARCH 2002

GREAT BOOKS AT BUDGET PRICES

(7100 RADIO HOOKUPS
—#7-$3.00

First published in May, 1923 this
popular booklet went into reprint
editions nine times. It is packed with
circuits, theory, antenna installation
and tips on consumer radio receivers
that were popular in the early 1920’s.
Antique radio buffs and those inquis-
itive about the early days of radio will
find this booklet an

exciting, invaluable and excellent
reference into the minds of early-day
radio listeners. Sorry, we cannot
honor the original 25-cent cover
price.

[T S TR
MBaetad B hunt i Binics
P Fractical
Elactronic i
Medel Railwey
Frojects

h-mmﬂm-ﬁ
P B il i
g

0 el

.

e T

E

e

REVISED

THE ELCo

(] PRACTICAL
ELECTRONIC MODEL
RAILWAY PROJECTS
-BP384-$6.99

Provides a number of useful but
reasonably simple projects that
include a constant voitage
controller, automatic signals, steam
whistle sound effect, two-tone horn
sound effect, automatic chuffer,
and a full chapter that covers how
to use a computer to control a
model railway layout, including
controllers and signaling systems.
Helps make your model railway a
state-of-the-art system.

[0 GUIDETO THE WORLD’S
RADIO STATIONS
-BP355-$7.99

An easy-to-read guide for the casual
listener and top notch QSL getter!
The Guide is an essential reference
work designed to steer the listener
around the ever more complex radio
bands. Listings cover world-wide
shortwave stations with a special
emphasis on international broad-
casts in English. Medium and long-
wave listings are also included for
the US, Canada, European, Middle
and Near East, and North Africa
regions.

A Guide
to the World's
Radio Stations

[J WIRELESS &
ELECTRICAL CYCLOPEDIA
-ETT1-$4.99

A slice of history. This early
electronics catalog was issued in
1918. It consists of 176 pages that
document the early history of
electricity, radio and electronics. t
was the “bible” of the electrical
experimenter of the period. Take a
look at history and see how far we
have come. And by the way, don't
try to order any of the radio parts
and receivers shown, it's very
unlikely that it will be available.

T2 N | z

D

s

ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN SORRY No orders accepted Number of books ordered [ ] '§

| P.O. BOX 240, Massapequa, NY 11762-0240  USA AN'; CANADA outside of USA & Canada R

! $0.01t0$5.00 ....... $2.00 : : )

! Name $5.0110 $1000 . . $3.00 ;t;t.al price of mirchanmse ............ $ g

H $10.0110 20.00 .. ... . $4.00 ipping (seechart) ................. $ 5

1 Address Subtotal ....... ... ...l $ =)

i . $20.011030.00 ...... $5.00 3

1 City State Zip $30.01 10 40.00 ...... $6.00 Sales Tax (NYSonly) ................ $ &

i $40.01t050.00 ...... $7.00 Total Enclosed ......... $

H $50.01 and above . .. .. $8.50 All payments must be in U.S. funds! ETO1 | gg

b e e e e e 2 4
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Sine/Square/Trangle i

The BEST is now Better!

Variable OC
<y Output Control

Funaw;n Generator
' Breadboard Area

| REMOVABLE! |

o

Pulse TTL

GLOBAL SPECIALTIES

‘NSTRUMENTS

\ H_Igh—fy Low |
] Logk Indicators!

Feature-rich Circuit Design Workstation
Ultra-affordable at just $299.95

Portable Version Available for $349.95

Qur classic PB-503 the complete Proto-Board Design
Workstation is newly improved. Enhancements Include: an
8-Channel Logic Monitor, High & Low Buffered Logic
Indicators, 8 Selectable Logic Switches, and Removable
Breadboard Socket Plate. This velcro-backed socket plate
allows for greater circuit design flexibility; order extra to suit
your needs.

Traditional instrumentation on the unit includes continuously
variable Function Generator, Triple Output DC Power
Supply, along with Switches, Digital Pulsers, Potentiometers
and an Audio Speaker. The highly functional PB-503 is built

to fast, with an industry best 3-year warranty along with a
lifetime warranty on all breadboard sockets. Own the best
Order yours today.

1486 Highland Avenue = Unit 2
Cheshire, CT 06410
1.800.572.1028
203.272.4330 FAX
www.globalspecialties.com

RF Modules

www.abacom-tech.com

ABACOM

Techmologies

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

3A31C MiCR0 iNC.

MICROCONTROLLERS MADE EASY!

e AT-M
-

Get more from your projects! More commands,
faster code execution. built in real-time graphical
code debugging, no more 2k program size limits,
hardware and software interrupts, multitasking,
enhanced math capabilities plus much more!

BASIC Stamp Ile Compatible

o

Built in Hardware:
« Over 300 Bytes of RAM
* 256 Bytes ol Data EEPROM
+ External & Internal Interrupts
*3 10 bit A/D Converters

» 2 Capture and Compare

« Internal Adjustable Vref

*+ /- External Vref

+ 3 Timers

+2PWM

* UARTS

- 12C, 8PI

Software Features:

« Graphical Debugging (ICD)
+ More Software Commands
= 32 Bit Integer Math

+ 32 Bit Floating Point Math
* Easy to use code editor

= BS2p Compatible Syntax

« Expanded BASIC library

« Firmware upgradeable

* Unlimited Support

* Free Software Updates

« Plus much more!

ATOM Development Board
Develop vour projects the easy way
For use with Basic Micro ATOMa,
OEM ATOMzg, and Basic Stampx 2
series
+ Completely Assembled Board
* Solder-iess Bread Board
* Built-in DB-9 Serial Connector
* Built-in Power Regulator
= Fult Documentation

$69.935 Complete
k Combo with ATOMe $119.95

ST7001 LNIWHOT3IA3Q NWOLV

f $59.95 Complete
Available in OEM Package

N

Order online at http://www.basicmicro.com
Order by phone M-F 9AM to SPM EST 1 (734) 425-1744

Bastc Suaw 154 revistered radeimask of Puratias Inc
e e
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J Everyone has to start

J somewhere.
As CIE graduates have

J discovered, independent-study

J from The
Cleveland

) Institute of

J Electron-
ics can

J get you

) were you

want to

J be. In a

) secure
career in

) electronics.

J Since 1934, CIE has been on

=a the forefront of an ever expanding

) technological revolution.

D

J

9

J

! -
Industrial Robotics

9909909

Back
then it was
radio and TV,
today it's
computer
~ technology,
programming
and the electron-
ics that make it af
possible. Today
and yesterday’s
similarities are
uncanny... Employers are looking for
qualified applicants to hire and having
a hard time finding them.

Students at CIE receive the
training and the education needed to
get hired and to succeed in challeng-
ing fields such as computer program-
ming, robotics, broadcast engineer-
ing, and information systems manage-

4

Electronics

V90999999 ]. H[R

LEARN A SKILL YOU ENJOY...
.THEN FIND A JoB _THAT AS A FUTURE.

ment. CIE's = —— —
curriculum is -

unique from
other indepen-
dent-study
schools in the
respect that we
not only provide
hands-on
training utilizing
today’s
technology we
also instill the
knowledge and understanding of why
technology works the way it does. This
is the foundation upon which every CIE
graduate can trace their success back
to and in which CIE's reputation as a
quality learning facility is based on.

Project Engineer

I |
| YESI Please send me more |
| « information on: |
| CIE's Associate Degree Program ||
| CiE's 12 Career Courses |
I Mait coupon to: |

CIE |
1776 E. 17th street |
Cleveland, Ohio 44114 PT30 I

-
Z
[
3
(]

State Zip _

Phone; _
Check for G.I. Bill Details
Active Duty Veteran

———-——-————J

CIRCLE 320 ON FREE INFORMATION CARD

I

I

I

ciy :
1

I

I

I

WA . ameidceriadioRisteryv.com

Independent study is not for
everyone. But, if you have the desire,
the basic intellect and the motivation
to succeed, CIE can make it happen.
Qur learning program is patented and
each lesson
is designed
for indepen-
dent study
while our
instructors
are available
to assist you
whenever
you feel you
need help. Simply call or e-mail us
with your questions and our instructor
staff will be prompt, courteous and
thorough with their response.

CIE offers personalized
training to match your back-
ground with over ten career
courses, an Associate Degree
Program and a Bachelor
Degree Program through our
affiliation with World College.
And every CIE graduate got
started
in a
successful
career the
same way you
can...by
sending for
your free CIE
course catalog
and judging for
yourself if CIE's
for you.

Telecommunications

Computer
Programming

|IC

It's More Than Just Training...
...It's an Education.

1776 East 17th Street
Cleveland, OH 44114

1-800-243-6446
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Robot Kits, Programmable Robots,
LEGO® Robots, Living Robots,
Muscle Wires®, Home ard Office
Robots, Electronic Kits & More!

Request our FREE
48 page catalog
with over 300 items!

800-374-5764

Mondo-tronics Inc.
PMB-N, 4286 Redwood Hwy, Dept. 171
San Rafael, (94903
ph 415-491-4600 fx £15-491:4696/

info@rabotstore.com

E—

C ORA ORATI ON

SHOP OUR ONLINE STORE
www.allelectronics.com
[ LED Tester ]

Pocket-size led tester. Makes g’
it easy to check functionality,

color, brightness and ‘ \
uniformity. Plug any X &)

leaded LED into one of L NN ;
12 positions on the SN 7 /

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 included).

CAT# LT-100 95
$8e—ach

A
J

Inverter, 5 Vdc Input

TDK-2090. Inverter for small to
medium CCFT famps. @
Operates on 3-5 Vdc. - 4@

v

No official specs

available at this time. 7

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 quantity available. $ QQ
CAT# INV-7 each

[CCFI’ Lamp 3.2mm X 250mm|

3.2 mm diameter X 250 mm long. White.
iy BF;25°‘2°B' CAT # BF-3250
$ [700 for $6.00 each |

each

[ 6-12 vdc Vibrating Motor |

Panasonic “Micro-motor” # AKME-BC
0.59" x 0.79" x 1.15" long
vibrating motor. 0.31" long x
0.08" (2mmy) dia. shaft has a
0.43" 1/2 moon weight.
Operates on 6-12 vdc.

1" wire leads.

CAT# DCM-184 | 10 for $1.00 each

$ 25 100 for 85¢ each
each 500 for 65¢ each

ORDER TOLL FREE

1-800-826-5432

CHARGE QRDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handiing for the
48 continentat U.S.A. $6.00 per order. All athers including AK,
H1, PR or Canada must pay fult shipping. All orders delivered
in CALIFORNIA must inciude local state sales tax. Quantities

% = 340 East First Street s
MECI == ¥
Tons of '
Electronics

Get your FREE catalog today and discover
some of the best deals in electronics. We
have thousands of items ranging from
unique hard-to-find parts to standard
production components. Call, write or
fax today to start your subscription to
one of the most unique catalogs in the
industry, filled with super values on
surplus electronic and hobbyist
type items.

p/iwww.meci.com
“rﬂer 'I'n" "‘ea Why pay mere?
Call today!
I a““ 344 44“5 Fax Order Lire
[ > & 1-800-344-6324

CIRCLE 323 ON FREE INFORMATION CARD

& : =
Checkout our 10,000 iterm on-line catalog h

Limited. NO COD. Prices subject
CALL, WRITE | to change without otce.

FAX or E-MAIL MAIL ORDERS TO:
PPNy :17l ALL ELECTRONICS
96 Page CORPORATION

CATALOG P.0. Box 567
outside the U.S.A.  WELNLITIEReT R E 1]
dabinedatini® FAX (818)781-2653

e-mail allcorp@allcorp.com

WWW_ akhefieaniadiahistory com

Unbeatable

ENGE PRICES!
CABLE TV
DESCRAMBLERS

CONVERTERS *FILTERS
VIDEO STABILIZERS
» 30 Day Trial

» Product Catalog
» 1 Year Warranty

Let us point you in
the right direction ...

Technologies —

QOmaha, Nebraska ~—

TOLL FREE ——
@\g
1-800-554-ARROW =i

1-800-554-2776
http:/www.arrowtek.com
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1 call toll free

1-800-543-4330

_ fax toll free

Installed Home

Theater Products

MCM Electronics is your source for installed home theater speaker components. Whether
adding sound to a single room, or the entire home, building or office, MCM has what you need.
See your MCM Catalog, or www.mcmelectronics.com for complete information on the entire

JO9[oUWIDUN MMM

W0 "SDIUO0IX

customer service call toll free

For more
Electronics
Visit our website

o -,J:Ez_roduc’rs

offering of installed audio products

In-Wall Stereo
Volume Control i

s Attractive sliding
action control

eImpedance matching Y
design for use with large
numbers of speaker pairs
*Power capacity: 100W/180W B

RMS/max ¢-34~0dB attenuation
in 12 steps * White color q" Ayq
*Compatible with . y
Decora style @
wall plates

MCM:saw

Outdoor
Landscape
Speaker
eIdeal in
gardens,
around |
decks or \
by the pool
*Natural stone
gray appearance has the feel of a real
landscape stone *8" polypropylene woofer
*1" mylar dome tweeter *Power capacity
50W/100W RMS/peak ¢Frequency
response: 20Hz~20KHz *Impedance:
8ohm *Dimensions: 15" (H) | .J': 4
x 20" (W) x 12" (D) W i,
*Sold individually =

Order # Reg

50-5376 M i

Ultra Compact
In-Wall Speaker Pair

*Outer frame measures only 8%" x 5%"
*Two-way design *6dB crossover
*Treated paper 4" woofer *%" mylar
dome tweeter *Frequency response:
100Hz~20KHz Power capacxty
20W/50W RMS/peak
*Impedance: 8ohm
*Sold in pairs

- "

LTIl T Tl Lo ] 222 P B prices effective February 1, 2001 through May 14, 2002

CIRCLE 324 ON FREE INFORMATION CARD

WWW_aiknerieaniadiahistaory com

Premium
Series Ceiling
Speaker Pair |
¢Pivotal =
titanium f
tweeters
*6dB/octave
crossover
*Polypropylene

cone 6%" woofers *Rubber surround
*White ABS frame and matching steel
grill *Frequecy response: 48Hz~20KHz
ePower capacity: 30W/60W  » /

RMS/peak *8ohm - W,
*Sold in pairs y L
Order # Reg. . S ‘
51-795 s;s»sf - AN

6'%" Two-Channel
Ceiling Speaker
System
Unique speaker
provides both
left and right
channels from
a single point
sDual %" mylar
dome tweeters *Dual voice coil
polypropylene woofer *70Hz~20KHz
response *25W/60W RMS/peak
power capacity h A4
*Sold individually‘-‘} 0

Two Way ln-Wall Speaker Pair

*Polypropylene cone 6%" woofers with
rubber surround ePivotal titanium
tweeters *12dB/octave crossovers

e Attractive white ABS frames with
perforated steel grill *Frequency
response: 70Hz~20KHz ¢ Power capacity:
30W/70W RMS/peak eImpedance: 8ohm
*Sold in pairs .

Order # Reg

51-735 M

A Premier Farnell Co

sojuoadod ‘200z yosew
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Miniature Transmitters and Receivers

RF300T
1...$22.95
10..$16.95 ea
RF300XT
1...$25.95

: 10..$19.95 ea

m 300" (XT), 150" (T) Range

| Frequency: 318 MHz

m 59,049 Settable Security Codes

m 12 Volt Battery and Keychain Included
m Current Draw: 4.8 ma

| Fully Assembled in Case

® Dimensions:; 1.25" x 2.0" x .5"

® Push both buttons for the 3rd Channel
| Slide Button Cover Included

2 Button / 3 Channel
Transmitter

4 Button / 15 Channel

Transmitter

RF304XT
1....$27.95
10..$21.95 ea

| 250’ Range

| Frequency: 318 MHz

m 6,561 Settable Security Codes

= 12 Volt Battery and Keychain Included

m Current Draw: 4.6 ma

| Fully Assembled in Case

® Dimensions: 1.35" x 2.25" x 5"

B Push combination of buttons to achieve
up to 15 channels

2-4 Data / 3-15 Channel
Receivers

RF300RL
RF300RM

1....$27.95
10..$22.95 ea

RF304RL
RF304RM

1....$29.95

5..$2695ea

10..$23.85 ea

@ Compatible with 300/4 Transmitters

| 11-24 volts DC Operating Voitage

® 13 ma. Current Draw

| Latching (L) or Momentary (M) Output

| Kits Available (subtract $5.00 ea.)

® Dimensions: 1.25" x 3.75" x .5"

| 2 (300) / 4 (304) Output Data Lines

B Binary to Dec / Hex Converter can
achieve up to 15 channels

B Alarm Systems

8 Magic Props

B Industrial Controls

B Schematics Available

Poptronics, March 2002
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m Garage / Gate Openers
m Lighting Control

B Medical Alert
B Monitoring Systems

m Surveillance Control
B Motor Control

(510) 651-1425 Fax: (510) 651-8454
P.O. Box 14156, Fremont, CA 94539-

CIRCLE 224 ON FREE INFORMATION CARD

® Receiver Board Layout Available
m Custom Design Consulting Available

Email: Support@Visitect.Com
Visa / Mastercard, COD

Visitect Inc.

S A R RO R AT o e S ¥

The Standard for checking Locate shorted or leaky
Capacitors in-circuit 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

T L

Good enough to be the
choice of Panasonic,
Pioneer, NBC, ABC, Ford,
JVC, NASA and thousands
of independent service
technicians,

Inexpensive enough to pay for itself in just
one day’s repairs. At $179, it’s affordable.

Your DVM shows the same shorted reading all
along the pcb 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

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. from O to 150 ohms

CapAnalyzer 88A LeakSeeker 82B
Available at your distributor, or call 561-487-6103
Electromc DeS|gn Spemahsts www.eds-inc.com

s - S T T e S
" CIRCLE 210 ON FREE INFORMATION CARD
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= GET THE NEW CATALOG TODAY!

New Kits, New LPFM, New Cameras
www.ramseykits.comjis >

D "4 B \
/ fl ~ \.‘ \

35 WATT LPFM STEREO TRANSMITTER

e v 35W RF output, VSWR protected
v Automatic audio & power controls
) / Digital synthesized PLL
B v/ Fult front panel control ;" ﬂ’k'

+ 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 engi-
neer”. Check out www.highpowerfm 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 oscifioscope display

Enjoy learning about the inner workings of the heart while cov-
' ering the stage by stage electronic circuit theory of ECG/EKG

systems. Be heart smart and leam at the same time!
Electrocardiogram Heart Monitor Kit $34.95
Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95
ECGP10 Replacement Reusable Probe Patches (10-Pack) $7.95

PLASMA GENERATOR

/ Generate 2” sparks to a hand held screwdriver!
v Build your ow% plasma balls! Vlﬂﬂlr
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!

PG13 Plasma Generator Kit $59.95

PS12 14VAC Output Power Supply $19.95

ION GENERATOR

v Generates negative ions with 3 blast of fresh air! 2
v 7.5KV DC negative, 400uA - that's a lot of ion 'l,ﬂﬂ
v Steady state DC voltage, constant current, not pulsed!
Leam the basics of ion repuision by building this ion generator!
~  Creates a continuous blast of fresh air charged with a ton of
;‘ 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

v New-built-in R)11 phone jack
b ATk

/ Large memory holds over 500 numbers
v Big bold 8 digit display, auto insertion of dashes

v New-output latch jack

Dialed phone numbers on the radio, repealer 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!
1G2 Tone Grabber Tone Reader Kit $59.95
CIG2 Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95

RCA TO XLR AUDIO CONVERTER
; v Connect consumer outputs to XLR inputs JA@Q’E'

v Left & right audio gain adjustments

So you're trying to connect consumer audio outputs with

RCA connectors (unbalanced) to XLR (balanced) inputs.

Always a problem...Not anymore with the R2XL1!
Unbalanced to Balanced Audio Converter Kit  $49.95
Matching Case & Knob Set $14.95
12VAC Power Adapter $9.95

ECG1
CECG

R2XL1
CR2XL

PWR25
b 5 [ ¥ 793 Canning Parkway
51 Victor, NY 14564
716-924-4560
sales@ramseykits.com

RAMSEY ELECTRONICS, INC.

wewW!

At

AUTOMATIC COLOR/BW IR CAMERA

/ Color during the day, IR B&W at night!

v Automatically turns on IR lllumination’ .

v Waterproof to IP57 standards! _ ﬂ,‘ﬂ "

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 tenminated with a

professional BNC connector. B&W only modet
also available if color is not needed. Both in heavy anodized black housing,
CCr309  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 #llumination! g
yante

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 ifurmi-
nators. Attractive black aluminum housing easily
mounts at any angle with the built-in swivel bracket.
Runs on 12VDC, and includes professional BNC out-
put plug-in hamess.
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!

PRCFESSIONAL FM STEREO RADIO STATION

v/ Synthesized 88 to 108 MHz with no drift !

 Built-in mixer - 2 line inputs and one
microphone input!

v High power module available for export use

/ 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 2002! :
v Fully adjustable RF output L\W,’."!'k(
Our #1 kit for years has just gotten bétter for 2002!
Totally redesigned, the FM25B has all the features
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.

FM258B Synthesized FM Stereo Transmitter Kit $129.95

AND...OUR FAMOUS MINI-KITS
TT7 These are easy to build kits that can be used either stand-
# . alone or as building blocks for more complex projects.

: !é‘ TS4  Tickle-Stick Shocker $9.
BN9  Super Snoop Amplifier Kit $8.95
BL1 LED Blinky Kit $3.95
TD1  Tone Encoder/Decoder Kit $6.95
17 Touch Tone Decoder Kit $19.95
CPO3 Code Practice Oscillator Kit $9.95
uTs Universal Timer Kit $8.95

) ! . =
g Order Today! 800-446-2295

www.ramseykits.com

CIRCLE 263 ON FREE INFOFMATION CARD
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COPY RENTAL TAPES WITH
OUR VIDEO STABILIZER

| —
‘ 4 2609 S. 156th Circle * Omaha, NE 68130' \E\
J- www.modernelectronics.com@

CABLE TV

DESCRANMBLERS

4 FREE CATALOG!

% 30 DAY FREE TRIAL!
*' 14 MONEY BACK
SGUARANTEE

4 BEST DEALER PRICING!
DISCOUNTED PRICING!

Poptronics, March 2002
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HIGH QUALITY FM

DCAST EQUIPMENT

~ SINCE 1990 -

You know you want it! We've got it: LPFM & High Power,
Stereo _FM Transmitters, RF Amplifiers, Low Pass  Fiiters,
Antennas, Mixing Boards, Microphones, CD Players,
Compressor/Limiters, Digital Reverbs, Automation Software,
Studio to Transmitter Links, Emergency Alert Systems,
RF Test Equipment, Kits, RF Partsy! and much more.
Best Prices, Highest Quality. Give Us A Call or Buy It Online...

|-

' ELEA%&: ENTS
A5

NN Ug T

| SEARCH & BUY ONLINE
www.mouser.com

. =

LAND.

MOUS!

A L@ COMPANY

(800) 346-6873

CIRCLE 205 ON FREE INFORMATION CARD

\_www.lynxmotion.com  Visit our website or ask for our free catalog!

‘|

Tel: 309-382-1816
Fax: 309-382-1254
sales@lynxmotion.com

Lynxmotion, Inc.
PO Box 818
Pekin, IL 61555-0818

tech@lynxmotion.com

(SR ey {0 [[oq VIM) A @IS oKW SOLA REGULATOR -
o
Sofa cvs 2000 =}
Watt Constant ‘f
Voltage
Transformer pro- § FOE 26 eASY
vides a very well "m‘ WAYS ‘o h,el_p
regulated sinu- o
soidal waveform S
that is isolated ° SA\/e me
== from variations and disturbances in % eArtH cALL
the input voitage. Also provides isola- =1
FAI R RAD'O SALES tion and step-up/step-down to allow - [»8&-488.8887.
for various input/output voltages. -
N X R Rt n g (s Lo Xoye) o s il Input 95-130/175-235/190-260/380-520 =3
L A : : 60Hz. Output 120/240VAC 60Hz (1]
E-MAIL: falrrz_ldlog@falrradlg.com A T R T T L
PHONE: 419-227-657 Unused, $250.00 ea, 2/ $450.00 >
FAX: 419-227-1313 EY
1016 E. Eureka - Box 1105 Allow money for shipping. S e ﬂ
Lima, OH 45802 3 - —
VISA, MASTERCARD, DISCOVER SEND FOR OUR o
Address Dept. ES LATEST CATALOG!!

WWW. aknetrieaniadiahistory. com

The Pocket Programmer

The Best just got Better!l!

The Best portable programmer that
uses the printer port Instead of an
internal card just got Betterl! Now
with easier to use Windows based
software that programs E(E)prom,
Flash & Dallas parts. 25/27/28 & 29
series from 16K to 8Mbit. Adapters
available for MCU’s 874X, 875X, Pic,
Atmel, PLCC packages. Bi-Prom'’s,
40-PIn X16 Eproms, Rom Emulator
to 32K X 8 (2716-27256) and More..

Only $149.95

Same Name, Address & Phone # for
19 Years.... Isn‘t it Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113

Tel. (913) 422-2094 Add $7.00 COD
Fax (913) 441-1623 Add $6.00 Shipping

WWW.IN-KS.COM Visa/MC/Amex/Disc
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Be an FCC LICENSED {§
ELECTRONIC TECHNICIAN {i

Earn up to $100
an hour and more!

The Original Home-Study
course prepares you for the “FCC
Commercial Radiotelephone License” at
home in your spare time. This valuable
license is your professional “ticket” to
thousands of exciting jobs in:

e Radio-TV
e Maritime
e Avionics & more

e Communications
* Microwave
e Radar

You can even start your own business!

No previous experience needed! No need
to quit your job or go to school. This
proven course is easy, fast and low cost!

GUARANTEED TO PASS - You get your

FCC License or your money refunded.

Send for FREE facts now!

Mail coupon today or call

(800) 932-4268 .. ..

www.LicenseTraining.com

I R R R R R R R R R R AR R TR R R A R R R GRS R

COMMAND PRODUCTIONS

FCC LICENSE TRAINING - DEPT. 240
P.O. Box 2824 + San Francisco, CA 94126

Please rush FREE details immediately!

Name

Address =

City State Zip
o o o - -

CIRCLE 321 ON FREE INFORMATION CARD

Home Automation

World’s Largest
Source for Home

Automation! |
* Voice Control * X10 & Lighting
* Gadgets & Control
Motorizea Devices * Home Security &
§ * Home Theater Surveillance
* Phones & * Home Networking
Intercoms & Structured Wiring
i and Much More...
|
800-SMART-HOME

www.smarthome.com

Free 144 pg. Color Catalog!

Dealers/Resellers asx about our
SmartHome PRO Dealer Program 800-949-6255 J

Turn your PC into a 16-pit Storage Scope
spectrum analyzer, and digital multimeter/

Turn your PC or laptop into a
sophisticated storage scope &
spectrum analyzer & muitimeter.
Display on large screen! Print in
colort 100MS/s 8-bit, 1.2MS/s
12-bit or 333kS/s 16-bit versions.
Great for test depts, schools.
Input to Excel. LabView/NT dri-
vers. High precision not high
costt  Models from $95 - $799!

great for
science fairs!

science lab in a box!

DrDAQ is a sophisticated digital data-
logge- that plugs into a PC and comes
with sensors for light, sound, pH and |
temp. Lots of suggested science | .
experiments included which can be | :..
done from software supplied. | p
Spectrum analyzer/scope/meter all at 1 =

DrDAQ from only $99!

once!

wWWWw. saehg com

RS232-422/485 converters, self-powered, opto-isolated
12C adapter boards for PC communi:ation with 12C bus
Mini dataloggers for events, voltajes, pressures, etc.
Enviromon temperature and environment netwk logger
Thermocouple and thermistor adapters for PC ports.
BASIC-programmable BASIC-TIGER controller modules
JANZ CANbus boards - from Germany’s leader!

SMD adaptor boards for prototyping with any SM parts!

Saelig Company

www.saelig.com saelig@aoi.com
716-425-3753 » 716-425-3835 (fax)

1-888-7SAELIG

WWLaimeidceatadiohisterv.com
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Learn to use a Multimeter!

CIE’s new Self-Paced Multimeter Course will show you how to make detailed
measurements using a multimeter - even if you've never touched one before!

An electronics professional uses test instruments on a daily
basis to troubleshoot and maintain various electronics
equipment. None may be as important as knowing how to
use a multimeter.

This new CIE micro course comes straight out of our
Associate Degree program and teaches someone with no
previous knowledge of multimeters the proper techniques of
measuring resistance, voltage and current. This course
comes equipped with both a powerful DIGITAL and
ANALOG multimeter to use in the field for years to come.

CIE instructor assistance is available with this program so
you never have to study alone and you earn a Certificate of
Completion upon finishing.

In addition, this course includes an extra lab with 3 graded
lessons on proper soldering techniques. Start with the basics
and them move onto more advanced techniques. Learn how
to inspect and repair solder joints using the included
soldering iron with our easy to follow self-paced lessons.

Look at what you get!

* 4 Graded Lessons
+ Alarm Lab Kit
* Certificate of Completion

+ Digital Multimeter
* Analog Multimeter
+ Soldering Iron

Lessons Covered for a Certificate of Completion:

» Using Your Multimeter to Measure Resisitance - 5 experiments
*» Working with Printed Circuit Boards - 3 experiments

* Reliable Soldering Techniques - | experiment

» Building a Siren with Flashing Light - 4 experiments

Learning Topics:
+ Making Procatical
Resistance Measurements

* Measuring Resistors on a
Circuit Board

* How to use the Multimeter
* Multimeter Care

* Precautions

* Multimeter as an Ohmmeter

* Zeroing the Meter

* Measuring Wire Continuity

* Continuity Checks on
Switches

* Measuring Lamp Continuity

* Measuring Resistance

* Resistance Scale and
Ranges

* Learning the Resistor Color
Code

* Marked & Measured
Resistance

* The Digital Multimeter

* Measuring Voltage

» Measuring Current

* Tools for Electronic
Technicians

* Printed Circuit Boards

* Soldering to Printed Circuit

Boards

* How to Repair Solder Joints

* Plus 15 more soldering
topics

e,

e electronics
L &
elect

Course 02-069

Course includes these Student Privileges:

1. Instructor Assistance:

Use our toll-free Instructor Hot-line to access our facuity and staff
if you ever need assistance with your course work. CIE's
dedicated staff of instructors do more than just grade your exams;
they help guide you, step-by-step, though your studies and hands-
on training.

2, Priority Grading:

Exams will be graded and sent back to you within 24 hours.

3. Student Resources:

Upon enrolling, you'll receive a complementary issue of our
school newspaper "The Electron”.

4, Certificate of Completion

A Certificate of Completion that’s suitable for framing will be sent
to you once you finish this course.

| Cleveland Institute of Electronics - Bookstore
1776 E.17th Street Cleveland, Ohio 44114 |

(800) 321-2155 www.ciebookstore.com |

($15.75 shipping & handling. OH. CA & HI residents must add sales tax.)

CIRCLE 320 ON FREE INFORMATION CARD
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More Features
More Power
Less Money

Ivex Complete Power Tools
include: WinDraft P350
Schematics, WinBaard
P350 PCB Layout, Ivex
Spice Standard Simulation
and Gerber Viewer
together in a complete,
affoerdable package.

Ivex Complete Plus
includes everything in the
Complete package plus
650 pin versions of
WinDraft and WinBoard
with Ivex Spice Advanced.

Ivex 650 pin versions have
no feature limitations like
other low cost products on
the market. Fast expert
technical support, free 24
hour Knowledge Base on
the web, and professional
full-featured tools have
made lvex the preferred
choice for designers.

For larger designs
use these lvex Products:

WinDraft unlimited $495
WinBoard unlimited $495

lvex Complete
Electronics CAD Package

S g g

Advantages

Full-feature tools

17,000 Schematic parts

Part edit € model making

Part Search

Bill of Materials with Sort
€ Spreadsheet output

Heirarchy for large designs

ERC (electrical rules check)

15 Netlist outputs

7 Analysis Types

Spice Advanced
includes 14 analyses

16 PCB layers

0.01 micron grid resolution

Advanced DRC

Micro via

Gerber & NC Drill report

24 hour FREE Technical
Support internet
Knowledge Base

No hardware pratection lock!
New: Schematic DXF output

Visit the Ivex web site for complete product
information and download full function demos.

www.ivex.com

DESIGN
INTERNATIONAL

ivex Complete

tictronic CAD Package

Ivex Complete

Schematics s 3 5 o

Simulation
PCB Layout

Ivex Complete
Plus

Gerber Viewer

P650 Schematics

Adv. simulation $ 5 5 o

P650 PCB Layout
Gerber viewer Plus

Free hoard quote

Cite

The hternet source for PCB manufacturing

ADVS_4

WWW._akneriearniadiahistory com
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AMAZING oevices

Shocker Trigger Ignitor
Variable 20,000 voit pulser used for
laser flash tube, spark gap and pyro
ignitor, garden pest shocker, electric
fence, snake venom removal etc.

- 12 volt battery operation.
TRIG1K - Kit/Plans. ..
TRIG10 - Lab Assembled..

’ H ==
Cybernetic 53&*;@1%

lon Ray Guns

Star Wars Technolagy Directs Energy

$29.95
.$49.95

Star Wars Technology Demonstrates Weaporns
Potentiat, Force Flelds, lonMotors. Antigravity elc
Projects electric shocks without coMactl!
Conduct many weird and bizarre experiments
Handheld battery operated and easy 10 operate

many listening applications
Enhances 3 10 4x of normal e
CYBEREAR... .$19.95 ‘<

10G7/9 Plans $10.00 — .
I0G7K KivPlans. sea.50 | Mini TESLA Coil
I0G70 Assembled/Tested $149.95

Higher Powered Device
I0G9K Kit/Plans $129.95
10G90 Assembled/Tested. $199.95

Lights up a 4" fluorescent
tube-all without any
contact!! Yet only 3" tall! RO

MTC1K Kit/Plans. .524.95
MTC10 Assembled. .$34.95

Mind&Brain Controllers
Increditable device Turbo charges memory,
Boost mental powers, Controis stress, Speeds up
healing processes and

Uitrasonic Painfield
Generators 3
For property and
personal protection.

Uncover hidden potentials. g%\;r trar:zgusers
rmx in Silie:
High quality unit and concentrates
i R effect on target area.
[P PPF4 Plans
PPF4K Kit

6 PPF40 Ready (o use.
< ]

BWPLUS-APOLLO Ready lo use..$179.95

3 MI Voice Transmitter
Crystal clear . Many § R
applications. Easy to build

BWII- EINSTEIN Lower cost unit...$129.95 R FMV1 Kit and Plans..$39.95 i

Intorn:ation Unlimited PO Box 716 Amherst N.H. U.S.A. 03031

1 800 221 1705 Orders/Catalogs Only!  Fax 1 603 672 5406

HVOLT10 - Assembled.... $249.95

See in Action video on our web
site at www.amazing1.com

v

Body Heat Telescopd
Detects living bodies over

300" Heat leaks etc. Builtin
chopper and sens control
BHTE Plans..$10.00 BHTEK Kit....$99.95
BHT60 Ready to use. ......8149.95

Ultra

Mass Driver

i % “-‘ .l.'

Bright Green 1

-

30 to 50x brighter than most red poi N
Full 5 mw range in excess of 6000 feet !f
Operates for hours from 2 "AAA" batteries
LAPNGRS Pointer.... $Cali for Price!!

Low Cost 100,000 Volt
DC Supply 5
Amateur experimenters source

of HVDC for many applications

+ 100,000 voits at .2ma

» Built in dry filled muitiplier.

« Operates on 12vdc or115vac

HVOLT1 - Plans..............5800
HVOLT1K - Kil/Plans... ..$149.83%

Above photo shows burst
impact of Mass Driver

Can Crusher

A can is crushed inlo the shape of an hour
glass demonstrating the awesome power of
magnelics. Very popular demo in sclence
2 museums as users get to crush and keep
their own can. Kids love this!!

Wire Exploding

Generate pyrotechnical explosive biasts for|
many applications. Create a new artistic
concept. Uses our unique high energy
pulser shielded explosion chamber.

HEP9 High Energy Pulser...$20.00
Plans pack Includes above MASST Mass
driver, CANCRU1 Can crusher and
WIREXPLOD1 Wire exploder/Blast art
plans. We stock all parts, kits and completed
units for the above iterns.

Combo Tesla Coill, Jacobs
Ladder, Plasma TOMO

Amazing and bizarre
effects lurn a normal tight
buib into a spectacular
plasma dispiay!! With
adjustable frequency
control. Safe 12vdc input
TCLS Pians..$8.00 TCL5K Kit/Plans..$59.95
TCL50 Assembled and Tested. .$99.95

Above HEP9 pulser is used for
EMP / HERF Generation, Build a Rall or

Coil Gun, Electrothermal Gun, High Power
Puised Laser , Mass Warping etc etc

Information 1 603 673 4730 Free Catalog on Request

Pay by MC, VISA, Cash, Check, MO. Add $5.00 S&H . Overseas Contact for Proforma

CIRCLE 220 ON FREE |
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New and Pre-Owned

Test Equipment

New Equipment Specials

B+K Precision 2120B - 30 MHz Oscilloscope

* FREE Model 117B Multimeter
* 2 Channel, Dual-Trace
* 30 MHz Bandwidth

* TV Triggering
* (2) Probes Included

Sale Price $339.00

AVCOM PSA-37D - Spectrum Analyzer
Satellite Downlink — Installation — Maintenance & Service

« Band 1: 10 - 1750 MHz + Built-in DC Block & Power for

] o Band 2:3.7-4.2 GHz LNA/LNB’s ‘
« Carrying Case Included .
« Line or Battery Powered Sale Price $2,395.00|

Instek GOS-6103 - 100 MHz Analog Oscilloscope
e |00 MHz Bandwidth

e Time Base Auto-range

Pre-Owned Oscilloscope Specials

Tektronix 465 100 MHz $499.00
| Tektronix 465B 100 MHz $649.00
| Tektronix 475 200 MHz $749.00
'Tektronix  475A 250 MHz $949.00

« Professionally Refurbished

« Aligned & Calibrated to Original Specifications
« The Industry Standard of Oscilloscopes

I Year Warranty - The Longest Available!!!

= See Website for Complete Specifications

o 2 Channel, High Sensitivity
e TV Trigger - Signal Output
e Cursor Readout

e (2) Probes Included
e 2 Year Warranty

Sale Price $899.00
Leader LF 941 - CATV Signal Level Meter

+« TV/CATYV Coverage from 46-870 MHz
« Video/Audio Carrier Measurements Sale Price $489.00

See us on the Web!

www.testequipmentdepot.com

Wavetek Meterman HD160B Digital Multimeter
e Full Sealing Against Water, Chemicals, & Fluids
e True RMS
® Drop-Proof to 10 feet (3.3m)

Sali Price $159.00 |

(1-800-996-3837)

@mm TOLL FREE 1 .800.99.M ETER e-mail: sales@testequipmentdepot.com

T Test Equipment Depot

| Test Equipment

A FOTRONIC CORPORATION COMPANY

99 Washington St. Melrose, MA 02176
(781) 665-1400 +« FAX (781) 665-0780

CIRCLE 322 ON FREE

INFORMATION CARD

WWW_atneticaaradiohistery com
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SINGLE CHIP COMPUTER

-ZERO external components  gem (1k)
-Built-in BASIC / Assembly
-RS232 program download
-1K flash,64ee,3irqg,2timers
-15 1/O bits, A/D comparator eval (1)

-20mips,faster than pic/8051 $ O O
]

-20 pin DIP part #¥MV1200

$1.99 Rl

NEW! 8K SUPER CHIP
40x the BASIC program space!

-32 i/o, 12 irq, 3 timers, Bus
-8K flash, 512¢e, 512nvram
-Watchdog with internal osc.
-40 pin DIP part #MV8515
oem(1k) $7.10 eval(1) $25.00

New PLUG-N-GO, no cables/power supply to buy!
Lo-power RISC cpu 10x faster than PIC, 7.80, 8051
256k NV mem,ser,par,RTCdch S0khz ADC,ISA bus
Built-in BASIC/Assembly, other compilers avail.
Friendly instruction set, unlike P1C or 8051

oem (1k) price 14,20 eval kit (1) $50.00

7 LO COST MINI-PC

Includes DOS,NV mem, ADC.RAM,clock,ISA bus
Ports for serial. parallel, LCD. keyboard

Program in Turbo C, BASIC. MASM, etc.
Complete, no costly development kits required
Lowest power lowest cost PC compatible available
XT: oem S27 eval $95 AT: oem S55 eval $195

640x480 VGA LCD $27

Controller for most single/dual sean 1.CDs
Works with lo-res (160x128, 320x240.etc.)
Use with PC or SBC, standard VGA BIOS
Source code demo shows VG.A initialization
Adaptable for other CPUs (i.e. Z80, HC11)
oem(1Kk) $27 evalkit(1) $95 w/10"LCD $195

PC WATCHDOG CARD

No More Hangups!

Reboots PC on hardware/software hang
3 versions: RESET, TIMER, PHONE
reset version oem $21.30, eval kit $78

Replace mechanical drives with faster,
more relaible, more secure solid-state.
Use FLASIL, NVRAM, UV EPROM.
Both DIP and PCMCIA versions from
32Kbyte (PCM1) to 1Gigabyt (PCD2)
starting at S14.200em(1k) $50,00eval(1)

SERIAL MINI-TERMINAL

RS$232 terminal for Stamp, PC, 7.80, AVR etc. q:_.xg-_'
-super low-curreat, powers from serial line P
-LED backlit LCD, visible in ali conditions
-115.2kbps, DBY conn, simple commands
-specify 20 customizable or 16 tactile keys
eval(l) $75.0em(1Kk) $21.30.w/BASIC epu 827

Read / Write PC compatible hard
disk, PCMCIA, & Compact Flash.
RS232 to ATA drive adapter for
Stamp, 8051, AVR, PIC, Z80, x86
ANY controller, big or small:

-up to 4 gigabyte capacity eval kit(1 )

-low power operation Sv 2ma

-simple software commands

-baud rates up to 115.2kbps

-SI4IDE & $21 ISA/104 versions $ 9 5

WWW.STAR.NET/PEOPLE/~MVS

oem(1k)

$27

MVS Box 803 Syr Limited Warranty
Nashua,NH 03060 MVS Free Shipping
(508) 792 9507 » Mon-Fri 10-6 EST

SERVING THE EMBEDDED
COMMUNITY SINCE 1979!

CIRCLE 296 ON FREE INFORMAT!ON CARD

WWWLameidceaadiohisterv.com
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ORDERS: WWW.CONITEC.NET

GALEP 9

UNIVERSAL ¢
PROGRAMMER ’

Introducing a pocket_p‘f’ogrammer
with true Universal Output
o :

5333

OMPLETE KIT

. '

microcontrollers such as 87/89xxx,
PIC, AVR, 5762, etc ". Low voltage
devices down to 1.3V. No adapter
required for DIL devices. 8 Hrs.
operation on battery (AC charger
included). Runs WIN 98, NT,ME,
2000,XP with Hex/Fuse Editor.

Latest generation pocket sized
programmer uses ASIC universal
pin driver technology. 1300+ device
library, with lifetime free updates.
Programs 8/16-bit EPROM'S,
EEPROMS, 0-Power RAM, FLASH,
Serial EEPROM's, GAL, PALCE,

Remote control from other apps, (e.g.
VisualBasic. Substitutes higher priced
universal programmers e.g. ALL-11
(HILO) or LAB-TOOL-48 CADVANTECH)
Providing virtually matching perfor-
mance at only 1/3-1/5 the price.

Info. / Orders, call. : 619-702-4420

CONITEC DATASYSTEMS - 1951 4TH AVE, SUITE 301 - SAN DIEGO, CA 92101 - TEL: 619-702-4420 FAX: 618-702-4419

EP DEVICE PROGRAMMER - $169.95

Check Web!! --

www.m2l.com Available Adapters

EP-PIC (16C5x.61,62x,71,84) $49.95

Fast - Programs 27C010 in 23 seconds  |EP-PiCB4 (62-5,72-4) $39.95
EP-PIC12(12C50x) $39 95
Portable - Connects to PC Parallel Port :_Ey.pqc17(f17c4xx' $49.95 E’EP
| Versatile - Programs 2716-080 plus EE Eg:?}g@;‘éﬂ L) ggg gg -y A
and Flash (28F 29C) to 32 pins |Ep-11D (68HC711D3) $3005| MLELEC ‘

EP-16(16bit 40pin EPROMS) 349 95| s Angeles. Castorna

|Inexpensive- Best for less than $200

EP-28(286E02.3.4.6.7 8) $39.95

f 3 EP-SEE2(93x.24x.25x.85x) $39.95

. Corrgct |mplementat|qn of manufactur_er EP-750(87C750.1.2) $59 95
algorithms for fast, reliable programming EP-PEEL(ICT22v10.18v8) $50.05

. b b EP-1051(89C1051.2051)  $39.95
o ona venty. copy, uc Free updates wia | EE-PLCC (PLCC EPROMs) 34995

. . . Copy, : P EP-SOIC (SOIC EPROMS) 349.95

bbs or web page. Many Otner Adapters Availabie |

e Full over current detection on all device power 2 - . ®
supplies protects against bad chips and 97052459L05£I€Ctr9?072’5§§777 1
i i - ax: -
{everselinserions 250 CR 218 Durango. CO B1301
e Broad support for additional devices using CO viders add 7% sales tax
adapters listed below. http://www.m2l.com
N = S I B —

Please give blood.
There’s a life to be saved right now.

I Call 1-800 GIVE LIFE

American Red Cross

Serial LCDs work great with BASIC Stamps® and
other microcontrollers. One-wire interface - simple
serial protocol * low cost « high quality  in stock

BPI-216N

» 2x16 text LCD

- 2400/9600 bps
- $45 (non-backlit)

g e

I Low power, easy
serial interface

One tree can make
3000000 matches.

v
I
I

l
One match can burn
300000 trees,

SGX-120L

- Mini graphics LCD
« 2400/9600 bps

» just $99

Fale
512ES

Many other models available—see www.seetron.com!

Scott Edwards Electronics, Inc.
www.seetron.com ¢ 520-459-4802

WWW.akherieaniadiahistory. com

World’s Smallest
68HC11
Microcontroller
Modules!

MicroStampll’

® telemetry
® microrobotics
® smart toys
® animatronics
® model railroading
® home automation

® tiny, light-weight (0.5 oz.)

® 1-inch x 1.4-inch 68HC11 module

® on-board SV regulator

® 8MHz crystal (9.83MHz on Turbo version)

® choice of 8K or 32K EEPROM

® 32K RAM + 32K EEPROM on 64K version

® plugs into your breadboard like a DIP

® SCI (UART), SPI, Output Compares, Input

Captures, harware timer, pulse accumulator

® ali 14 1/0 lines and 2 interrupts brought

out to versatile 20-pin connector

® program in BASIC, assembler, or C

® easy code-loading with Docking Module

® Starter Packages:*
8K EEPROM (#MS11SPBK)............. $49
32K EEPROM (#MS11SP32K) ...877
32K EE+32K RAM (#MS11SP64K)...$90

* includes MicroStamp11, manual, PC software (free-
ware bler, SBASIC piler, Microl oad utility,
and sample programs), serial cable, Docking Module,
_and accessories.

Attention OEMs:

Embed MicroStamp11 modules into your product!
only $20 each (100-pc. price, 8K version)
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® tiny 2-inch x 2-inch 68HC11 module

® 12 inputs/outputs plus 8 analog inputs

® RS232, 5V regulator, 8MHz crystal

® 32K SRAM plus 8K or 32K EEPROM

® plugs into your breadboard like a DIP

® easy programming from any PC

® ideatl for building MicroMouse robots

® now available in Turbo version (9.83MHz)
8K Starter Package #MC11SP8K... ..$68
32K Starter Package #MC11SP32K........ $93
Motor driver boards, LCD/keypad/keyboard
interface & prototyping cards available

Techaologicsl
Arig

Many other modules & accessories availabie.
Visit our website at:
www.technologicalarts.com
sales@technologicalarts.com
TOLL-FREE: 1-877-963-8996
Phone: (416) 963-8996
Fax: (416) 963-9179
Visa » MasterCard = Discover * Amex
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CALL TOLL-FREE
(800) 292-7711

Orders Only

C&S SALES

Se Habla Espafiol Secure On-line Ordering @ cs-sales.com

CALL OR WRITE
FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

| Digital Multimeters

| | LCR Bridge |

| Deluxe Soldering Stations |

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950 B&K Model 878
$19.% *89.% 1 %65 229
. . - IRRA
a0 i
11 Functions: * Cap. 0.1pF fo 20uF Ye-Sa——. Large 1" 3 34 « Accurately mea-
+ Freq to 20MHz + incuctance a0 20n | (S Dign LCD sures capac
Al . ol + Autoranging el
i ,:. ‘vma X to 2.000Ms: Freq. 10 4MHz [
\C/DC Voltag + Temperatuse -20°C i ™|Cap io"00,F + Measures drss
* AC/DC Current to 750°C 08 © Inductance to 40H pation tactor of
- Beapor « DC Volis 0~ 20V = « Res. to 4.000M(} capacitors and
Q of inducior
+ Diode Tesi « Freq, up 10: 15MHZ + Logic Test
« Teansistor Test DroderAudinie + Diode &
Continuity Test Transistor Test
Pt - Signal Outpun + Audible
Continurty Test

[ Test Equipment

Elenco Four Functions in One Instrument
Model MX-93008

450

Features:
* One instrurnent with tour test
and measuring systems:

1 3GHz Frequency
Counter
2MHz Sweep
Function Generator
Digital Muflimeter
Digital Triple Power
Supply

Elenco Handheld
Universal Counter
1MHz - 2.8GHz
Model F-2800

*99

Sensitivity:
-<1.5mv @ 100MHz

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Fower Supplies i 1 Unit

575

4 DC Vottages: 3 fixed; +5V @ 3A, +12V @
1A, 1 vanable: 25 - 20V @ 2A » Fuly
Regulated & Short Protected * Voltage &
Current Meters * All Metal Case

E S,

- <5mV @ 250MHz

Elenco 3MHz Sweep Function Generator
with built-in 60MHz Frequency Counter
Model GF-8046

$199.% g

Generates square, tn- ] 1 soODD
angle, and sine wave- - .
torms,  and  TTL,
CMOS pulse

" 9
GF-8025 - Without Counter ........... $139.%

-<5mV @ 1GHz
*<100mV @ 2.4GHz

Fealures 10 dign display, 16 segment and RF
signal strength bargraph

includes antenna. NiCad battery. and AC
adapter

£-2800 Case w/ Belt Clip  $14.95

Elenco Power Supply
Model XP-603

- 575
+0-30VDC @ 3A Output

+ 3A Fused Current Protection
*+ Currant Limiting Short Protection
+ 0.02541 Output Impedance

S |

Elenco RF Generator
with Counter (100kHz - 150MHz)

20MHz Sweep / Function Generator
Model 4040A

with Frequency Counter

» 0.2Hz 10 20MHz

* AM & FM Modulation

+ Burst Operation

» External Frequency
Counter to 30MHz

* Linear and Log Sweep

10MHz Model 4017A $325
5MHz Model 4011 A $259
2MHz Model 4010A $225

Model SG-9500

5225

Features internal AM mod. of 1kHz, RF
wutput 100Mv - 35MHz. Audio output 1kHz
B 1V RMS.

3G-9000 (analog, w/o counler) $119

Elenco 10Hz - 1MHz
Digital Audio Generator
Model SG-9300

e
Iz =
=, S
L R LY 5225
Features built-ir 150MHz frequency
counter, low distortion and
sine/square waves.
$G-9200 (w/o counter} $119

Quantity
Discounts
Available

Elenco SL-5 Series
Electronically controlled, Ideal for professionals, students. and habby-
ists. Available in kit form ot assembled

As Low As
Works w/ any $ 95
iront Twrn any .
soldering iron
Features:

into a variable
. JRLEs » Cughion Grip Handle

Soldering Iron (optional) with
Grapnded Tip for Soldering
Static-Sensitive Devices.
Eagily Replaceable. Uses
Lofig-Life, Plated Conical Tip.
» Heavy Steel, Non-Slip Base.

Pemsems o {ron Holder Funnel -

Reversible, left or right side.

Ordering Information:

Model SL-5 - No iron
(Kit SL-5K)

Steel Tygy for Sponge Pad.
L.ngn@’e Pad.

24,55
529'95

Model SL-5-40 - Inctudes 40W UL iron.
(Kit SL-5K-40)

Elenco Model SL-30

+ Tip temperalure changeabis rom 300°F
{150°C) to 900°F (480°C).

« Temperalure t§ maintained within +10°F
of Its preset temperature

+ The tip is isolated from the AC line by a
24V transformer.

[ + The tip I1s grounded to eliminate static

charges.
p SL-10 - Same as SL-30 w/o digi-
tal display $54 95

Weller® Low Cost Soldering Iron

Model WLC100
* Variable power contro!
produces 5-40 watts.

« ideal for hobbyists,
DiYers and students.

« Complete with 40W iron.

g $34.°

| Elenco Oscilloscopes

|l Elenco Edu

cational Kits J

| Electronic Science Lab |

Free Dust Cover and 2 Probes

(T "‘T g;

Model XK-150
Oigital / Anaiog Trainer

589.95

Owl Model OWI-007
Robotic Arm Trainer

acv

Model AK-780K
Two IC Radio Kit

- s 50
— " 82. w
1325 25MHz Oual Trace:  $325  S-1345 4OMHz Deiked Swoep  S54¢ AL I Model AK-700 Model RCC-7K
$-1330 25MHz Delayed Sweep 5439 §-1360 BOMHZ Deiaved Sweep  $72¢ : & &“! Ye;‘:ﬂ 0:(‘9 Radio Control Car Ki
one Kit
$-1340 40MHz Oual Trace 3475 $-1390 100MHz Delaved Swaep $89¢ hing Neon Lights. 527 a5
School Project

Deluxe 29pc. Computer Service Tool Kit

336.95 Elenco Model TK-1200

* B30-pin Breadboard
* 8 Data Switches

«7 Functions
o e | 00D

* 8 LED Butfered

i Readouts Model
Includes Soidering Iron. Soider. Long s “h « Buiit-in Function
Nose Pliers, Diagonal Pliers, 11 pc. 1_‘ Generator D
Screwdriver Bit Set, Wire Stripper, I1C {. - {sine and square wave) Q)
Inserter, IC Extractor, Screwdriver, | s K * Built-in Clock
Phillips ~ Screwdriver, Desoldering [§ 5 s Generator
Pump, and mora! .. R « Variabie Power Supply

« Transistor Test
« D1ode Test

« Overload Protection
« Pocket Size

Model K4001
7W Amplifier

51 2.95

M-1005K
DMM Kit

518 95

Guaranteed Lowest Prices C&S SALES, INC.

150 W. CARPENTER AVENUE

UPS SHIPPING: 48 STATES 5% (Minimum $5.00)

OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

_SEE US ON THE WEB »—

WHEELING,

IL 60090

FAX: {847) 541-9904 (847) 541-0710
http://www.cs-sales.com

Manxitronix 500-in-1 El2ctronic Project Lab Model MX-909

Everything you need to build 500 exciting electronic projects:

» Learn the basics of electronics. 500
ditterent electronic experiments, special
lighting effects. radlo transmitter and
receivers. sound effects. cool games and
MORE

* Includes buit-in breadboard and an LCD.

* Explore amplifiers. analag and digital §8
circuits Flus how to read schematic S48
diagrams.

* Includes 11 parts
* Lab-styls manua! included
» Requires & "AA" batterias.

MX-908 - 303-in-1 Lab $59.95
MX-907 - 2C2-in-1 Lab $44.95
MX-906 - 12D-In-1 Lab $20.95 $1 49
EP-50 - 50-in-1 Lab. $18.95

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

CIRCLE 290 ON FREE INFORMATION CARD

WWW-adneidceatiadiohisteryv.com
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CLASSIFIEDS

BUSINESS OPPORTUNITIES
$400 WEEKLY ASSEMBLING Electronic
Circuit Boards/Products From Home. For
Free Information Send SASE: Home
Assembly-PT Box 216 New Britain, CT
06050-0216
EASY WORK! EXCELLENT PAY! Assemble
Products At Home. Call Toll Free 1-800-
467-5566 EXT. 1190
FREE Courses. For free electronic courses
via email, register at www.emailschool.com

CABLE TV
DESCRAMBLERMANIA! SAVE 80% ALL
UNIVERSAL CABLE DESCRAMBLER
CONVERTER MODELS! INDIVIDUAL AND
BULK SALES! 1-800-246-0434 www.cable
boxcentral.com

MISC. ELECTRONICS FOR SALE
T&M ELECTRONICS. Large variety of
electronic parts since 1966. Visit our Web
site at www.tandmelectronics.com

PLANS-KITS-SCHEMATICS
Carl’s Electronics — Hundreds of electron-
ic kits, plus the latest in spy and surveil-
lance. www.electronickits.com

SATELLITE
FREE Satellite TV Buyer's Guide. BIG Dishes
— BIG Deals! Get the MOST free and sub-
scription channels with C-band digital
upgrade! SKYVISION. 800-543-3025. Inter-
national 218-739-5231. www.skyvision.com

WANTED
WANTED: Vacuum Tubes, Tube Amplifiers,
Hickok or Military tube testers, Western
Electric Items. Call Don (206) 989-3664.
Leave message. tubegopher @ hotmail.com

WWW.POPTRONICS.COM

Gernshack Publications, Inc.

275-G Marcus Blvd. Hauppauge NY 11788

POPTRONICS®

CLASSIFIED ADVERTISING ORDER FORM

Advertiser Information

Payment Information

Name Charge my:

Company [J Master Card [ Visa [J Discover
Street Address AccountNo. .
City/State/Zip - Exp. Date . —

Telephone () C Full payment enclosed. Prepayment discounts offered

for multiple insertions (except on credit card orders).

. Payment for first insertion enclose; additional payments
- will be made prior to closing dates. Prepayment
discounts not available.

Signature (required on all orders)

Do you want any special options? (where available)
[JBoldface Type* Add 25% for entire ad [ Screened Background - Add 30%
[ Special Heading - Add $35.00
The first word of your ad and your name will be printed in boldface caps, at no additional charge.
For individual boldface words, add .50¢ each.

In what month(s) would you like your ad to run?
[] Entire year for publications selected above.

TJan. JFeb. [SMar. [TApr. IMay. [TJJune[Wuly " Aug. “1Sep. [JOct. [INov. [ Dec.

Introducing Robotics with
Lego® Mindstorms™

For Robot Lovers. Shows how to build a
variety of increasingly sophisticated com-
puter-controlled robots using the brilliant
Lego mindstorms Robotic Invention System
(RIS). Covers the fundamental building tech-
niques needed to construct strong and effi-
cient robots. Explains to the reader how robot
control programs may be simply constructed
on their PC screens.
Detailed building in-
structions are provided
for all the robots fea-
tured. 270 pages,
71/2x 10 5/7 in. $19.99.
Plus $2.45 shipping
in U.S. Order from
CLAGGK Inc., P.O. §
Box 12162, Hauppauge,

Here’s how to calculate the cost of your Regular or Expanded-Ad Classified:
Rate X Numbers of Words + Rate for Boldface + Rate for Screened Background = Cost per Insrtion X Number of Months =
Cost

Number

of Words Screened Cost Per Number
Magazine Rate x (min.15) + Boldface +Background  =Insertion  x of Months = Cost

(add 25%) (add 30%)
X + + s X =

Rates:
$3.50 per word
Minimum 15 Words
Here’s how to calculate the total cost of your advertising:
Prepayment Discount: Subtetal
(Full payment must accompany order, not applicable on credit card orders) Less Prepayment Discount
Prepay for [ 6 insertions in one magazine, 5% 112 insertions in one magazine, 10% TOTAL COST §

Please use a separate piece of paper to write your copy, or for any special instructions you may have.

HAVE A QUESTION? CALL: 1-631-592-6720 ext. 206

Fax signed orders with credit card information to : (631) 592-6723 GPIB%S

NY 11788 CcLXx1

com -
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RELAYS + LIGHTS + MOTORS

TEMPERATURE « PRESSURE ¢+ LIGHT LEVELS * HUMIDITY

SWITCH POSITIONS « THERMOSTATS * LIQUID LEVELS

MODEL 30

= PLUGS INYO PC BUS © RS-232 INVERSACE

« 24 LINES DIGTTAL 3/0 ” « 8 DIGITAL 1/O

* § CHANNEL. . : +8 ANALDG INPUTS
8 BIY A/O/ N b * 2 ANALOG OUTPUTS

« 12 81T COUNTER * 2 COUNTERS-24 BIT

* UP TO 14K SMP/SEC

pral |

MODEL 100

* 12 BI¥ 100 KNI A/D
© 4 ANALOG OUTPUTS
*3 IMER COUNTERS
* 24 DIGIALL/O

il £

IR L

==,
slesh  Blooloolo

il —)%5}12).

EPROM EMALATOR
.0l 4 G378 .2

MODEL 40 .

1 i

* B5-292 INTERFACE - * H5-232 INVERFACE
Sarmeomopon * 28 LINES DIGITAL /0 el * 18 BT A/D

e ol | 8 ANALDG INPYTS  EE o55DIGH
«PWM OUTPUT © UP YO 60 SMP/SEC

Prairie Digital, Inc.

PHONE 608-643-8599 « FAX 608-643-6754

CIRCLE 218 ON FREE INFORMATION CARD

AM & FM
LOW POWER
TRANSMITTER KITS

If you are interested in building quality low power
transmitters for AM, FM Stereo, and Television
transmission, see our website for more information.

Kits covering the frequency range of 150 KHz to 1300
MHz. are available, for Amateur, experimental Part 15

uses, hobby, and radio control use. 5

NORTH COUNTRY RADIO

N

Visit our website www.northcountryradio.com s

Sales: POBOX53 New Rochelle N.Y. 10804 Tel 914-235-6611 g
Technical: PO Box 200 Hartford NY 12838 Tel 518-854-9280

75

WAL akRelieaniadiahistiorv.com
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CABLE SECRETS!!
Build your OWN cable
box “test” devices!

Why pay $100.00 or more for a “test” device
that someone else made? Make your own!
Includes complete source code and plans
for the most commonly used cable boxes.
Unlock all of the channels on your box!

Or start your own lucrative business!

Complete source code ...............
Code for individual boxes

DSS SECRETS — Vol. 2

Step-by-step instructions on programming
your own DSS access card. Unlock all channels
on your own card! This is the most current
information on the market! Includes software,
plans, and hardware sources. Book & CD-ROM.

DSS Secrets Vol. 2........cccuu. Ssaan $49.95

VISA + MasterCard + AmencanExpress
To order, call Worldwyde & 1.800-773-6698

33523 Eight Mile Rd. *A3-261 ¢ Livonia, Ml 48152
Visit us on the web at www.worldwyde.com

PGB
Production

Double side—12¢ per in®
Four layers—20¢ in?
Six layers—32¢ in?

UL approved
(with solder mask, Silkscreen
Three weeks)
FREE Quote for 8-12L
PCB & membrance switch

MYLYDIA INC.

Call 626-292-2686
Fax: 626-292-2689
E-mail: tj2@ix.netcom.com

QUICK and PAINLESS
Programmable Robotics!

COMES PRE-ASSEMBLED
PRICED LOWER THAN A KIT
Great Features & Expandability

® Re-Programmable from your PC
JUST ADD 6 AA BATTERIES AND GO!

Biue Bell Design Inc.

www.bluebelldesign.com

. U )
ISP-PRO 3.0

All-in-one Programmer

Uses PC Senal port (USB w/ adapter) (, 1:’2:'] Mems ’\mihd'k?

! e Avaitable

Very Siniple to use 50 Pin 73 slapier Al m-one
- Eree Software upda niversal Adapier
Complete with {’sndom 1DE! Uiiersu 4

Easy in-circuit programming

Supports PIC, Scenix, 12C and more!

Firatware upgraduble! All for

Thchodes 11 e $59.95 Complete

Solderless Development Boards
Develop your projects the easy way .
Compietely Assenibled Board
In Gircuit Progranunable (ISP)
- Solderieys Bread Board
- Built m RS232 (w/ Max232)
Built m Power Connettor
Removahle or
* Aty Disconoct for I3, KB6, & K7
) Discor
Avitable in several models

Starting at $49.95
Join our online PIC forums
tons of information and help FREEI

VISA » Muster Card * American Express
Order Online or Call 1-734-425-1744
B

asic Micro, 34391 Plymouth, Livonia, MI. 48150
See more online at hitp://www.basicmicro.com

Solar Panels
160 MW/ Sun 8 Cells
200pc 2Kpc 20Kpc 200Kpc
$2.°, $1.%°, $1.7"., $0.%_

Battery Holders
AA Singles, and Dual Side by Side
200pc 2Kpc 20Kpc 200Kpc
$0.°,, $0.%,, $0.*_, $0."_,

LED’s

High Intensity HPWT-DLOO
Similer to Lumex type SSL-LX30448SYC

200pc 2Kpc 20Kpc 200Kpc
$0'50ea $0‘45ea $0'43ea $0'21ea

Call 1-847-612-2739

PICmicro MCU Development Tools

EPIC Plus
PICmicro Programmer
$59.95

Program PICmicro MCUs in BASIC!
DOS or Windows operation {includes Windows {DE software).
PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

Experimenter Boards L
LAB-X1 for 40-pin MCUs (shown) - $199.95 S8
LAB-X2 for 28 or 40-pin MCUs - $69.95
LAB-X3 for 18-pin MCUs - $119.95

@ P!CProto Prototyping Boards
$8.95 to $19.95
High-quality blank prototyping boards
for PICmicro MCUs.

| Unique- Original-

| Power Meters Educational Moduls ¢ KX RadarEmitter |

SMART CARDS
HIGHEST SECURITY

Complete system! Develog your own smart
card applications In easy to-use BASIC lamguage

* Security Systams
« Time Cards
* Access Contra
home, Auto, Busiress
h ¢ Fobotics
Cata Security

* Theft Preveniian

Smart Card Tool Kit comes complete with

» CyberMousee SmartCard Programmen

« Application Development Software

* Extensive User Mantal in printed form

« 3 Blank Smart Cards
Complete system anly $79.95

We accept
VISA * Mastercard * Anerican Express

To Order Call 1-800-773-3698 Worldwyde.Com,
33523 Eight Mlie Rd # A3-261, Livonia, MI. 43152
See more oniine at httpY/wwsv.worldwyda.com

Press-n-Peel
Transfer Film

PC Boards in Minutes

1. LaserPrint*
2. Press On**
3. Peel Off

4. Etch

8.5" x 11" Shts.
* Or Photocopy
“*Use standard
household iron

Use Standard Copper Clad Board
20 Shts $30/ 40 Shts §50/ 100 Shts $100
Visa/MC/PO/Ck/MO $4 S&H/Foreign Add $7

Techniks Inc.
P.O. Box 463, Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837
www.techniks.com

Vist Qur E-Store On-Line!

| . s oot
] 8900 Viscount,
1 Paso, TX 79925
915-474-0334

Descriptions, Prices, Polic

www.lonestartek.net
SPECIAL PROJECTS HARDWARE

Electronic - Computer - Phone - Energy - Security - Data
Cards - RF - EM - Audio - Radionics - “Psychic” - Plans - more!s

Lineman’s Test Set # Bug & Tap Detector & Hlaster
Shriek Module ¢ Stealth Paint “Elixer” ¢ Audio Rssistor
Multi-Use Magnetometer ¢ Ommnimax Tens Stimulator

microSngineering &Labs, Sne
-~ www.melabs.com i
Phone: (719) 520-5323 [ 8]
Fax: (719) 520-1867
Box 60039, Colorado Springs, CO 80960

WWW . akherieaniadiahistory com

Radi Rife ¢ Neurophone Device ¢ Ultsasonic
Stimulator ¢ Ultrasound Shriaker ¢ Ultrasonic Detector
Harassing EMF Jammer ¢ EMF “Signature” Detector
“Aura” Detector ¢ Super Conducter Detector ¢ Unseen/
Unknown Presance Detector @ Subliminal Mizer/Amp
Infrared Detector ¢ Secret Communicator ¢ Levitator

FlashBlaster ¢ 6th, Sense Communicator - maay more/
+TECHNICAL “LIFE COACHING® +WERSITE DESIGN ﬁimiiii :
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CABLE BOX SUPPLIERS

VISION MASTER PLUS
W/UNIVERSAL FORMAT
STABILIZERS PICTURE
WORKS ANY SYSTEM!

“DEALERS WELCOME”
% LOW, LOW PRICING *

1-888-777-9123
1-888-675-3687

Top Seeret Consumertronics

In business 25+ years - established professionals;
www.tsc-global.com
I Exciting Hi-Tech Survival Books, Manuals, Tapes|
Stopping Power/ KW-HR Meters/VHS
Cellphone / Cordless / Pager Manuals
{Voice Mail /Answ.Machine Security
Phone Color Boxes/ Caller ID,ANI Sec.
Fax Machine/PBX Security
‘Computer Sec./Hacker Files/Dirty2Doz
Internet Security / Frauds/Tracking
Beyond van Eck Tempest/ VHS
Polygraph Secrets/ Identity Theft Manual
Cons & Scams Databook / Placak Rep.
ATM/CreditCard/Check/MO Security
iMind Control/ Under Attack!/ EMBB
[Radionics Manual / Heal Thyself!
Stealth Tech. / High Voltage Devices
Social Engin./Ultimate Success Manual
Remote Office / Casino Secrets - 100 more!

{Descriptions, Prices, Policles in Catalog
onsumertronics
P.O. Box 23097, ABQ, NM 87192
505-321-1034 - Printed Catalog $3

5 | The P16PRO: can

o (T §16.° program up to 40
f ki +§&H $4 25"} PICs including
yf — the popular 16F84 &

12C508 » Needs software (extra
$20) » Available assembled or stant-
ing from $16.95 for the kit,

See www.electronics123.com for more info!
The PICALL programmer can also progam Atmel AVRs
in addition to the PICs it can program ¢ Free soft-
ware ¢ PICALL programmer kit at $69.95

See www.electronics123.com for more infol

Video Camera module

CMOS Camera Module, Black &
White. Size: 0.63"x0.63"x0.59"H.
Lens: {4.9, F2.8. EIA 320Hx240V.
0.6" DIL Package. 5 pins. Pin 3 is 1V p-p com-

posite video (75 ohm) to monitor. $36 + $5 S&H

R H M Add $6 for 8 triacs
Running Lights «: (A bulst
8 LEDs with 10 push button selectable patterns.

8 speed levels! 80 combinations! $16 + $5 S&H
Toll Free: 1-888-549-3749 (USA& Canadh)
Tel: (330) 549-3726. Request a FREE catalog or visit us

at: www.electronics123.com for more products.
| Amazon Electronics, Box 21 Columbiana OH 44408

Code:BBOO4

Hacking Digital Satellite Systems
1 Video 2002 - New! - This 90 minute

1 video focuses on the satellite television
1 piracy business. $29.95 plus $ 3.50

| television news. $59.95/year.

| ling Series CD-ROM
| over 300 pages, $59.95 plus $3.50

| Theremin ———
The PAIA Theremax uses | (s
the same heterodyne prin- S
ciples as the original turn of e
the century instrument for classic -
tone and adds features made possible
by modern ICs. Shown with optional lectern case.
| e FatMan Analog MIDI Synth
2308" Kit A complete music synthesizer
154.00 g with all the big bottom and
= phat sound that makes
L& B L analog famous. 20 knobs and
".yt 25

controls for real-time sound
MIDI sotrces like keyboards or computers.

9505K Kit
$89.75

sculpting. Compatible with standard

Desktop case or rack panel available. |

Check out http://Paia.com for schematics,
tech details, firmware source files and more...
Synthesizer Modules, Guitar Effects, Mixers,
| EQs, Tube PreAmps, and dozens of kits for

ELECTRONIC MUSICIANS

PAIA Efectronics | info@paia.com
3200 Teakwood Lane | 405.340.6300
Edmond, OK 73013 fax 405.340.6378

2,

MBASIC for PICmicro- MCU’s

Ever wanted to leam how to program PICmicros MCUs ? Now you
can with ¢asy to us¢ BASIC. Our software is much simpler than C ot
Assembly. MBasic for PICmicros MCUs creates a one click solution
that atlows you to experiment and test code changes on-the-fly! From
beginner to professional. bring your projects to life quicker and easier
with MBasic for PICmicrox MCUs !

New - In Circuit Graphical Debugger built in!

Priced from $99.95
Educational and dealer discounts available

Order online or call 1-734-425-1744
Basic Micro, 34391 Piymouth, Livonia, Mi 48150
See more online at http:/lwww.basicmicro.com

Scrambling News

915 NW First Ave., Suite 2902,
Miami FL, 33136, 305-372-9427

Pay TV and Satellite Descramb-
ling 2002 - New! - satellite and cable.
Includes the latest information. $19.95
plus $1.75 shipping.

as . t

shipping.
i Online
service for those interested in sateilite

~ - all 13 volumes

shipping.
Best Deal - Everything listed above for
only $99.95 plus $3.50 shipping

www.scramblingnews.com

WWW.-adnersaadadieRhistery.com

. View Cop irol ahd Configure D
‘your microrover the internet -

Drag ahdr Drop embedded
development tools included

« Bulld powerful appiications
with proven Components

L AR

] - »
20z § --n_nt;\*{;;i'rilt
nm @
a9 Bl R
R 6e
S
i — [
TR :
B L
o Hes BT
¥
_-“”*-g x 3 & 0 W

=@ s 3% -
HC16 Z80
= @,

IC DEVICE PROGRAMMERS

LARGEST SELECTION OF PROGRAMMERS, ERASERS & EMULATORS
WE ARE NEVER UNDERSOLD - FULL 30 DAY PRICE PROTECTION

PROGRAMMER SALES 800-760-3820

UNIVERSAL PROGRAMMERS

1195. ADVANTECH LABTDO!L-48
895. NEEDHAMS EMP-30

869. EETOOLS TOPMAX

849. XELTEX SUPERPRQ 680
849. XELTEX SUPERPRGC 2000
649. ADVANTECH LABTOOL-148C
449. XELTEX SUPERPRO 280
419. NEEDHAMS EMP-20

419, EETOOLS MEGAMAX

379 XELTEX SUPERPRO LX
339. EETOOLS CHIPMAL GANG PROGRAMMERS

299. NEEDHAMS EMP-11 2699 ADVANTECH LABTOOL-848 (8)
229, XELTEK SUPERPRG Z 1069 EETOOLS TOPMAX W/8 GANG
199. NEEDHAMS EMP-10 519 MEGAMAX 46 (4)

General Device Instruments

Sales (916) 393-1655 Fax (916)-392-4949

www.generaldevice.com

SUPREME SURVEILLANCE
JUST PUBLISHED! The EXTREME Covert Calalog

details virtually every surveillance system on the World
Market today. From the FBI (and their superiors) latest
anti-terrorist phone/computer/and video taps, to
bargain basement devices no one knows about.
Complete specs and ordering information on hundreds
of surveillance and investigative hardware and software
products from 14 countries. Many, many new entries
for covert audio and video supplies, computer busters,
thru-wall viewers, night vision gear, fax interceptors,
CIA designed lock dsfeaters, etc.

"Absolutely fantastic! A Techie's dream come true. No
fluff, no filler, just raw spy meat. Whata meal" - Kevin
Murray, probably the top counter surveillance expert
inthe US. ECC, 81/2" x 11", ISBN 1-880-231-20-4,

437 pages, index. $49.95
o >

Order by Phone: B66-885-8855
www.intelligencehere.com.
Add $8.00 (priorily shipping). CA residents ado 8% tax

Intelligence Here
404 N. Mt. Shasta Blvd.
Mt. Shasta, CA 96067

A
D
M
A
R
T

soluondod ‘2002 yosenw
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Stepper Motor

Eagy Step'n B

+ For the experimenter.

+ Determine surplus stepper motor specs using
simple easy to build test equipment.

* Build microcontroller-based control systems
(flow charts and code examples).

+ Build stepper motor drive circuits.

* Mechanical design considerations.

* 8.5x11 format. 205 pages. $34.95

Table Of Contents: http:/iwww.stepperstuft.com
+$5 s/hin US. VISA, MC, AM, DS, MO, Check
CA residents please add 7% CA sales tax

SOQUARS (1| eecrrones

P.O. Box 501, Kelseyville, CA 95451

Voice (707) 279-8881  Fax (707) 279-8883

http://www.stepperstuff.com

PICmicro® PIC16F87x

Series and ICD
Book

- oWl
Easy Debug'n
* Features of PIC16F87x
microcontrollers
* In-circuit debugging using
Microchip ICD
* Companion for our PIC'n book series
* 8.5x11 format. 72 pages. $12.95
Table of Contents: http//www.sq-1.com

+ $5 s/h in US. VISA, MC, AM, DS, MO, Check
CA residents please add 7.25% CA sales tax

SQUARE [1] esecrrones

P.O. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881 Fax (707) 279-8883

http:/ /www.gq-l.com

spyoutlet.com

Security * Surveillance * Loss Prevention

Purchase your video cameras from
one of the largest importers
in the U.S.

*NEW weatherproof Bullet Cameras
I°$py Pinhole Cameras *Wireless Video
*PC Cards *Voice Changer

* Micro Recorders*Shotgun Mic |
*Locksmithing ¢Bug Detectors i
* NEW Phone Sentry Plus—defeats
telephone tapping and taping
*UV Pens & Powder *Realtime 12 hr |
Telephone Recording System
* GPS Vehicle Tracking System
| And much more ¢ Quantity discounts

www.spyoutlet.com }

Printed Catalog send $5%
SPyY QUTLET 2468 Nia. FaLLs Bivp
Tonawanpa NY 14150 (716) 695-8660
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Giving to MDA makes a world of difference.

While speeding treatments and cures for neuromuscular disorders,
advances made by MDA researchers also have enhanced therapy
prospects for heart disease, cancer, arthritis, Alzheimer’s and AIDS.

MDA
MUSCULAR DYSTROPHY

ASSOCIATION
(800) 572-1717

PICmicro®

LEARN ABOUT MICROCONTROLLERS

BOOKS

) .
Easg PIC n - Beginner $29.95
- Programming techniques
Instruction set, addressing modes, bit manipuiation,
subroutines, loops, lookup tabies, interrupts
+ Using a text editor, using an assembier, using MPLAB
+ Timing and counting (timer 0), interfacing, /O conversion

PIC'n UP The Pace - intermediate $34.95

- Serial communication - PICmicro to peripheral chips
- Serial EEPROMS

+ LCD interface and scanning keypads

- D/A and A/D conversion - several methods

* Math routines

) : .
PIC'n Techniques - Intermediate $34.95
« 8-pin PICmicros
- Timer 1, timer 2 and the capture/compare/PWM (CCP) module
- Talking to a PICmicro with a PC using a terminal program
- Test equipment and data logger experiments

. 1
Serial PIC'n - Advanced $49.95
+ Synchronous - bit-bang, on-chip UART, RS-232
- Asynchronous - 12C (Philips Semiconductor}
SPI (Motorola), Microwire (National Semiconductor)
- Dallas Semiconductor 1-Wire bus

PICmicro and MPLAB are trademarks of Microchip Technology inc.
Table Of Contents And Ordering Information On Web Site

Square 1 secrroncs

P.O. Box 601, Kelseyville, CA 95451
Voice (707) 279-8881 Fax (707) 279-8883

http://www.sq-1.com

T =
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workbook. Learn everything you need about

Start A Career With High Wages,
Excellent Benefits and Job Security!!

with UCANDO's extraordinary maintenance training programs you
can quickly and easily enter a high paying field as a maintenance
technician for a very small investment of time and money.

i RC-M ONLY $165 RC-M is a 15 hour training
course on relay ladder logic systems. Includes a 5-
part video and workbook. Great Value!

PLC-M ONLY $198 PLC-Mis m
=

o

a 32 hour training course on ] o
PLC systems. includes (2) 4-part video's and = I___i,
workbook. This training is valuable. o

HYD-M ONLY $208 HYD-M is a 32 hour course
on Fluid Dynamics. Includes (2) 4-part video's
® and workbook. This Module is a must.

SC-MONLY $215 SC-Misa (B} ==_[Z
32 hour training course on AC & DC Servo . —k= R[N
Controllers. Includes (2) 4-part video's and [ Tle g ]
Electronic Training Videos: Basic Electronics, Digital
Electronics, TV Repair, LASER and Fiber Optic training videos

AC and DC servo Control Systems.

available at very affordable prices starting at Only $35.00 each.

For information or to place an order caill:

1-800-678-6113

www.ucando-corp.com
UCANDQ VCR Educational Products Corp., Greenville, OH

WWW.aknefieaniadiahistory com
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Do You Repair Electronics?

Repair Databases for | - Over 76,000 recoras
TV, VCR, Monitor, UL - Private user forums
Audio, FCC, and more. - Live on-line chat rooms

RepairWorld.com

Electronix Corp } 8q. Fairborn, OW 45324 (937) 878-9878

SINGERS!VsE3s &
T s, £ COPY RENTAL TAPES WITH
niimite w Cost, Instantly Available e

SR
Egccg?dnlrg%ﬁc%)\;grggmmoke j ?, * w \“‘\E\§
e I OUR VIDEO STABILIZER
Free Bgosghureé}DemoTape .(‘ "h i

LT Sound Dept PE -
7988 LT Parkway. Lithonia, GA*3qD58 & ( v

i Trour it Reaecs ne (770j482 24a5 - xt.so MM 0L I ¥ 0_5 62_22 52 2609°. 156ih Circe - Omata, NE 68130 &
\ w

When You Want Something Better Than Karaoke! ) ww.modernelectronics.com @H

#No Rolls/Jitters/Flickers/Fading

»Works on all TV's, VCR's, Beta, & Cable

4-Gold Video Connectors & Cables Included

41 Year Warranty

3Money Back Guarantee FRE
CATp

WEB CAMERA ‘WITH BU IN PAN,TILT/ZOOM CONTROLS n H
Compact Web Camera For Online Image The SWC-40R combines a biack & white video camera, ’ﬁ&ﬁ

L2 digital image storage, video motion detection and an alarm
""3 Momtonng and Dellvery Over The Internet interface in a compact, vandat proof enclosure. It is unique

eaturing a built-in Web server, powerful 10x zoom, panttiit, | as it offers a complete CCTV surveillance system within a
_\. F g P p: p Y

and alarm input/output capability, all in an ultra-compact single compact enclosure. SWC-40R
hunit. Tr:je(sje‘}ﬁ/ebh(.:arr]nera? can be instta'tlsd Ivn:tuall;{f I @ All-tn-one CCTV system N 07 $849.95
anywhere and deliver high-quality images to the Internet for real- Buitt-in digital image storage [}
time monitoring or oroadcast. Better yet, these cameras can be <A o r' mgm ndg/ g TAPES
controlled and moritored via a standard Web browser, making it o .
¢ ; Ay y remote control Dimensions .
ideal for a wide variety of applications. @ Builtin vi ) " amen: d e 8
Size- 122mm x 82mm x 87mm. Built-in video motion detection 5 x4"x4.5

= O N . A “YOUR WEB BROWSER IS YOUR REMOTE EYE!”
R The FlexWatch acts as an  FLEXWATCH-100 - CALLS

.
L 3

@ Monitoring and camera control possible via web browser internet camera server. No

software needed in order to
view your video. All you need is a web
& 10Base-T interface for direct connection with network browser such as Internet Explorer or
Netscape. FlexWatch inciudes many
special functions including video

@& 10x optical zoom and multi-angle panttilt capability

@ Alarm In/Out function for automatic surveillance

@ Three different security levels quality control, pan/tilt/zoom
i i CONTROL
47 . COVERT COLOR interface and network configuration.
R :o‘:‘“%g's-aeﬂ'gntggn‘gaggﬁ B Y - Y=ty Al of them are controlied by the web PAN / TILT
- . m il sleek indestructibl browser. Features 4 video inputs - 3 Pt “a’ AND ZOOM
i AN s small sleek indestructible § . oy Y & 2 &/ REMOTELY

design and pinhole lens allow for

i icati i VER THE
various applications and simple ! ‘. o
installation. Comes equipped with &B@@ %m@g ‘Hﬂ INTERNET!

a RCA JACK for
easy connection to COLOR & 8/W SUBMERGIBLE CAMERAS

TV monitor or VCR. | GAM SEE CAN SEE UNDER WATER!

Back Side of Module Great for t IN THE
HIGH sreat for covert use | o gy B/W version comes with aftached 80 meter cable
' in any-place A . e f
RESOLUTION! . bl (color-20 meter). Built-in white LED's give this camera
[ imaginag'e® a 15 meter infrared range. Heat resistant glass and
ur new 6.4" Color TET Module can be used for a | 257m(W) x 17mm(D) CM-550CP - 379 95 / r water resistant design allow for rugged applications.
Ovariety of purposes such as; custom automotive “ VIDEO CAMERA HEAD CAN BE
dash instaitations, video phone, door phone, boat A
installations, covert ultra-compact surveillance packages, 4 SUBMERGED UP TO 100 FEET!
=l gss S MB-1250HRP SUBGAN-CL (COLOR) - $209.95
TFT-64M - 331995 1.5"(W) x 1.75°(H) x 0.5"(D), . T . -
1) 0 ) Hi-Res Color LOLON A o RVAT U
Pinhole = 703 oW you can enjoy
Mak ADD UP n eni
wireless! Excellent for 5.0mm Lens ADDITIONAL peace of mind with
hobbyist / remote control 1.27" x 1.27” CAMERAS our new wireless

— observation system.
Y Comes with 5" wireless

i/ color monitor and a
% wireless color camera.
e Just Plug-&-Play! Perfect

o
— for around the house or
office.

airplanes.

2.4GHz 4 channe! video
transmitting module with
audio capability / power
switch and antenna.
MPX-2400 - $89.95
2.4GHz RECEIVER

Color Camera
400 TV Lines
Automatic Iris
Hi-Res Color
Lipstick Camera

GFR-5002 - §119.95 Length. 2.6 GW-24008 - $379.95 =
Bime nsions Diameter: .785" D
1.5 1.75°(H) x 0.57(D, - .
i 05Dl WE-300C-$159.95 - ncredibly small VIDEO HEAD g
<4— MONI i micro head N
SIMULT. color camera ISONLY 7Tmm | S
incorporates a N
CCD chipset. (Not IN DIAMETER! o
CMQS). Fully o)
Highlight an area on your video screen, . .
v TCP/lP and the PV-140 will inform you via| 8djustable focus MH: SC;)1 g
v MODEM  modem thru your telephone or pager if| from 0.5 inches to $479.95 3
there is movement in that hightighted| infinity. Automatic 3.
v LAN/WAN area while recording to your harddisk. | iris for varying light 2
,ﬂgﬁzyn:xgd_g::;agm; fabove). PV-140....4 Input Digital Vidso Card...$299.95 | levels. o~
470 Armour Drive NE » Atlanta GA 30324-3343 3 Y
POLARIS INMSTMES 800-752-357 Toon snaaroorzz - ransosorzass . \WAMVWLPOLARISUSA.COM|

CIRCLE 228 ON FREE INFORMATION CARD

WWALakherieaniadiahistory. com


www.americanradiohistory.com

Poptronics, March 2002

=]
o

ADVERTISING INDEX

Poptronics does not assume any responsibility for errors that may appear in the

index below.

Free Information Number Page
- Abacom ........... .0l 60
- All Electronics ................ 62
- Amazon Electronics ............ 77
- Arrow Technologies ............ 62
- Basic MicrolInc. ......... 60, 76, 77
= Blue Bell Design, Inc. .......... 76
290 C&S Sales,Inc. ............... 73
- Carl TaylorInc. ............... 77
233 Circuit Specialists ........... Cv2
S CLAGGK,Inc. ........... CV3, 21
320 Cleveland Inst. of Electronics .61, 68
321 Command Productions ......... 67
- Conitec Data Systems .......... 72
- Consumertronics .............. 77
- EDE Spy Outlet ............... 78
210 Electronic Design Specialists . . . . . 64
- Elect. Tech. Today .......... 14, 59
130  Electronic Workbench ........ CVv4
= Electronix ............oovon... 79
- Engineering Express ........... 75
- Fair Radio Sales ............... 66
- General DeviceInst. ........... 77
- Global Specialties ............. 60
220 Information Unlimited ......... 70
= Intec Automation .............. 77
- Intelligence Here .............. 77
= Intromics ........covveveenenny 66
- IVEX Design ................. 69
- LTSound ............. . ...t 79
- Lone Star Consulting, Inc. ...... 76

Free Information Number Page
- Lynxmeotion .................. 66
- M2LElectronics . .....oovnne... 72
- Marrick Ltd. ................. 13
324 MCM Electronics ............. 63
323 Mendelsons .................. 62
296 Merrimack Valley Systems ...... 71
- microEngineering Labs ......... 76
= Mondo-tronics ........ccveu... 62
- Modern Electronics ............ 66
205 Mouser Electronics ............ 66
- MyLydia, Inc. .. .......oivien 76
- North Country Radio .......... 75
- PAiA Electronics .............. 77
228 Polaris Industries .............. 79
219 Prairie Digital ................ 75
- Progressive Concepts ........... 66
263 Ramsey Electronics ............ 65
- Saelig Co.,, LLC ............... 67
- Scott Edwards Electronics ....... 72
- Scrambling News .............. 77
- Smarthome.com ............... 67
- Square 1 Electronics ........... 78
- Techniks ....vvvevivvnnnand 76
- Technological Arts ............. 72
322 Test Equipment Depot .......... 70
- UCANDO Videos .............. 78
= Vision Electronics ............. 79
224 Visitect,Inc. ....oviviiiinn. 64
- Walter Malecki ............... 76
- WorldWyde .................. 76

When you buy products from
these advertisers, please tell
them you saw their ads in
Poptronics® magazine.
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Anatog Etectronics
by Mike Tosley
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Digital Logic Simulation

by Dave Barker
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PICmicros and PICHutor
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The internationally renowned series of CD ROMs from
Matrix Multimedia has been designed to both improve
your circuit design skills and to also provide you with sets
of tools to actually help you design the circuits
themselves.

Electronic Circuits and Components provides an
introduction to the principles and application of the most rr]
common types of electronic components and how they a rlx
are used to form complete circuits. Sections on the disc ~ {TIU |t| med a
include: fundamental electronic theory, active

components, passive components, analogue circuits and digital circuits.

The Parts Gallery has been designed to overcome the probiem of component and
symbol recognition. The CD will help students to recognize common electronic
componentsand their corresponding symbols in circuitdiagrams. Quizzes areincluded.

Digital Electronics details the principles and practice of digital electronics, including
logic gates, combinationat and sequentiatl logic circuits, clocks, counters, shift registers,
and displays. The CD ROM also provides an introduction to microprocessor based
systems.

Analog Electronics is a complete leaming resource for this most difficult subject. The
CD ROM includes the usual wealth of virtual laboratories as well as an electronic circuit
simulator with over 50 pre-designed analog circuits which gives you the ultimate leamning
tool. The CD provides comprehensive coverage of analog fundamentals, transistor circuit
design, op-amps, filters, oscillators, and other analog systems.

Electronic Projects is just that: a series of ten projects for students to build with all
support information. The CD is designed to provide a set of projects which will
complement students’ work on the other 3 CDs in the Electronics Education Series. Each
project on the CD is supplied with schematic diagrams, circuit and PCB layout fites,
component lists and comprehensive circuit explanztions.

PiCtutor and C for PICmicro microcontrollers both contain complete sets of tutorials
for programming the PICmicro series of microcontrollers in assembly language and C
respectively. Both CD ROMs contain programs that aflow you to convert your code into
hex and then download it (via printer port) into a PIC16F84. The accompanying
development board provides an unrivaled platform for leaming about PIC
microcontroliers and for further developmentwork,

Digital Works is a highly interactive scalable digitat logic simulator designed to allow
electronics and computer science students to build complex digital logic circuits
incorporating circuit macros, 4000 and 74 series logic.

CADPACK includes software for schematic capture, circuit simulation, and PCB design
and is capable of producing industrial quality schematics and circuit board layouts.
CADPACK includes unique circuit design and animation/simulation that will help your
students understand the basic operation of many circuits.

Analog Filters is a complete course in filter design and synthesis and contains expert
systems to assistin designing active and passive filters.

Shareware/demo CD ROM with more than 20
programs $4.99 refundable with any purchase.

Order Form:

Phone your order to us on:

631-592-6721

or send your order to:

CLAGGK Inc.

PO Box 12162

Hauppauge, NY 11788
Expire date:

Phone:

Mastercard, Visa, or Discover only

HERENEERERENERENIE

Signature:

Please circle the products you would like to buy on Name:
the table below, calculate the total cost, fill in the Address:
rest of the order form and send it to us. NY residents
add saies tax. Please allow 6 weeks for delivery.
Student  Institution Zip:
Electronic Cets. & Comps.  $50 $99 .
Digital Electronics ~ $50 $99 Card Type:
Analog Electronics ~ $50 $99
Electronic Projects  $75 $159
PICtutor $179 $350 N l l I I
C for PICmicros  $179 $350 AT mES:
Digital Works ~ $50 $99
CADPACK  $75 3159 | have enclosed my check for $:
Analog Filters  $75 $159
Postage - USA .
Postage ?Canada gg g‘g Please charge my credit card for $:

CL02

| Order online NOW from: www.poptronics.com
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Working on your
next masterpiece?

It’s time for new tools.
Multisim 2¢ from $399

SCHEMATIC CAPTURE, SIMULATION & PROGRAMMABLE LOGIC
» Advanced modeless schematic capture
» Library of 16,000 parts supplied, with 12 million online
» Analog, digital and mixed-mode simulation
» Patented co-simulation of SPICE, VHDL and Verilog
» Suite of “virtual instruments”including oscilloscope,

wattmeter, spectrum analyzer & network analyzer
» Design collaboration across the Internet

UIBOARD from $399 EEeams
POWERFUL PCB LAYOUT

Powerful & easy-to-use PCB layout & editing
Reroute while move (full rubberbanding)
3D board visualization
Real-time design rule check
Component push & shove with springback
Extensive copper placement capabilities

=L ITIROUTE from $399
: AUTOROUTING & AUTOPLACEMENT

» Benchmark test leader with superior routing results
» Combination of grid-based/gridless routing available
p Highly flexible router provides complete control
p» Optimal part placement improves routing performance
p Supports manual wire pre-placement
» Pin and gate swap

CIRCLE 130 ON FREE INFORMATION CARD

=

COmrmsim
NETWORK & COMMUNICATIONS SIMULATION

» Powerful, yet easy-to-use fast, accurate simulation tool
» Model & simulate end-to-end communications systems I
» Analog, digital & mixed system design capability ‘
» Industry-leading block libraries — channels, =
encoders/decoders, modulators/demodulators
» View simulation results in various methods
— time domain, frequency domain, xy plots,
log scale, eye diagrams and power spectra

clectronics

The World’s Most Popular
Electronic Design Tools

Electronics Workbench products are
used by more designers than any other
software of their kind. They will help
you reduce development times and
produce higher quality circuits —

We guarantee it, or your money back!

We offer a portfolio of products to
meet all your design needs:

Schematic Capture, Component
Database, SPICE/VHDL/Verilog HDL/RF
Simulation, PCB Layout, Autoplacement;
Autorouting and now Network &
Communications Simulation.

Ease-of-use continues to be one of our
biggest strengths, letting you produce
designs in the time it takes to install
and configure most other programs.

Our unique combination of power
and unrivaled ease-of-use allows us
to offer this guarantee. Power means
you get capabilities simply not
available elsewhere, such as patented
co-simulation of SPICE/VHDL/Verilog/
RF all together.

That’s why we are the EDA supplier
of choice to over 150,000 users
worldwide.

**FREF Virtual Lab with

Poptronics Circuits!

Check out the circuits from recent
issues, including this month’s!
Tweak the circuits and see the
instruments respond instantly.
Download the Multisim demo with
pre-built Poptronics circuits from
www.electronicsworkbench.com/
poptronics

g of therr respective 1;
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