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The Fluke 79: 

More Of A Good Thing 
More high -performance features. 
More advanced measurement capa- 
bilities. More of the vital information 
you need to troubleshoot even the 

toughest problems - with both ana- 
log and digital displays. 

Meet the latest, greatest member 
of our best selling 70 Series II family - the new Fluke 79 digital multimeter. 

It picks up where the original fam- 
ily left off. In fact, it's a quantum leap 

forward - in performance, value and 

affordability. 

It's got the features you'd expect 
from Fluke. Including high resolution. 
Fast autoranging. Patented, automatic 
Touch Hold ". A quick continuity 
beeper. Diode test. Automatic self - 
test. Battery- conserving sleep mode. 

And it's just as rugged and reliable as 

II family. 
Easy to operate, too - with one hand. 

And thanks to the Fluke 79's 
proprietary new integrated circuit 
technology, that's only the beginning. 
When it comes to zeroing in on tough 
electrical problems, the Fluke 79 

leaves the competition behind: 

Frequency: The Fluke 79's built -in frequency 

counter lets you measure from below 1 Hz to 

over 20 kHz. And while you view frequency on 

the digital display, the analog bar graph shows 
you AC voltage. So you can see if potentially 
hazardous voltage is present. 

I011'01 
Fast 63- segment analog bar graph: The Fluke 

79's bargraph moves as fast as the eye can see. 

updating at a rate of 40 times per second to 

simulate the functionality of an analog needle. 

You get the high speed and high resolution you 

need to detect peaking, nulling and trending. 

Capacitance: No need to carry a separate 

dedicated capacitance tester: the Fluke 79 

mensures capacitance from 10 pF to 9999 tiF. 

FLUK 
400 

-Ohms range: Our proprietary Lo -Ohms 
ction lets you measure resistance as low as 

1 ohms. High noise rejection and a test lead 

ro Calibration function make the Fluke 79 

al for detecting small resistance changes. 

nVF 
mV AC 
mV DC 

i=;] Mk '''''' lZHz 
4 o 
mV 
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Sitleft:01M11106 
moothingTM: Our exclusive new Smoothing 
ode gives you a stable digital readout for 
estable signals - by displaying the running 

erage of eight readings. No more jitter or 

digit rattle" due to noisy signals. 

Get a good thing going: To put 
ore meter to work for you - at a 

rice that works for you, too - head 

or you nearest Fluke distributor. For 

he name of your nearest distributor, 
r for more product information, call 

-800 -87- FLUKE. 

he Fluke 79 comes with a 

ellow holster and patented 

lex- Stand'M - easy to 

ang from a door or pipe, 

lip onto a belt or tool 
it, or stand at virtually 
ny viewing angle. 

here's even storage 
pace for test leads. 

PRESS 
RANGE® am 

AUTORANGE, 40f) asa 
ffl (TOUCH HOLD) -.- f- 

uke 79 Series Il 

85' 

000 Count Digital Display 19999 in Hz capacitance 

nd i o-Ohmsi 

segment Analog Bar Graph 

3% Basic DC Voltage Accuracy 

matrc Touch Hold 

de Test, Audible Continuity Beeper 

°ranging. Manual Ranging 

ter with Flex-Stand 

guency Counter to over 20 kHz 

acdance 10 pF to 9999 pf 

Ohms Range with Zero Cahbratron 

FUSED 

Actual Size 

CIRCLE 121 ON FREE INFORMATION CARD 

°thing 

Hours Battery Life (alkaline) 

Year Warranty 

Suggested U. S. Irst price 

John Fluke Mtg. Co . Inc. P.D. Box 9090. M/8 250E Everett. 

WA 98206. ' Copyright 1993. Prices and specifications 
subject to change without notice. Ad No 00425. 
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%Spuo 
(urns your PC into a Spectrum Analyzer 

CZIMiniCircuits 

MINI- SPURt"1.0 
AMPLITUDE 

(dB) 
8 

-18 

-20 

-38 

-48 

-58 

-60 

-70 

-88 

-98 

SPURIOUS RESPONSES BELOW DESIRED IF LEVEL 

- 75 7FR- 5FL 
- 75 9FR- 74L 
- 76 4411FR- 2FL 
- 76 6FL-- 4+FR 
- 84 8FL- 6FR 
- 86 641- 4.FL 
- 86 881FR- 6-FL 

MIXER TYPE : SRA -1 

FRED (MHz) : 0.5 -588 

RF LEUEL : 8 dBn 

LO LEVEL : 7 Om 
IF LEVEL : -6 dBn 

38 

INTERMEDIATE FRE 
(MH2l 

RF: 15.2 

LO: 14.6 

IF: 25 to 35 

ENCY 

(U/D) 

turd) 

P to print display. 

R to run again. 

T to toggle to LOCUS. 

(Esc) to return to DOS 

Spot Spurious Signals Easily... 
choose the best mixer for your design problems 

s4995 
Free... 740 page RF /IF 
Designer's Handbook with 
purchase of Mini -Spur® program 

place order as Designer's Special, DS -1 finding new ways 
setting higher standards 

Introducing Mini -Spurn the software simulation program for analysis 
of system spurious responses. Using actual data on Mini -Circuits mixers, 
spurious signal levels are calculated and then displayed. 

Operation is simple. The user defines the input frequency and power 
level, the program then graphically displays the various outputs including 
all the spurs (up to 10xLO f 10xRF) falling within the user -defined IF filter 
bandwidth. As the user tunes the frequency, the output spectrum scrolls 
across the screen just like that of a sophisticated spectrum analyzer. 

Required hardware; IBM AT or compatible with 640k memory, and 
EGA or VGA display. Optional, dot matrix, laser printer or plotter. 

So maximize design efficiency .. use Mini -Spurt" only from Mini -Circuits. 

1;;;IMini-Circuits WE ACCEPT AMERICAN EAPRESS AND VISA 

P O. Box 350166 Brooklyn,New York 11235 -0003 (718) 934 -4500 Fax (718) 332 -4661 

Distribution Centers NORTH AMERICA 800- 654- 7949.417- 335 -5935 Fax 417- 335 -5945 EUROPE 44- 252 -835094 Fax 44- 252- 837010 

For detailed specs on all Mini- Circuits products refer to THOMAS REGISTER Vol. 23 MICROWAVES PRODUCT DIRECTORY EEM MINI -CIRCUITS' 740-pg HANDBOOK. 

CUSTOM PRODUCT NEEDS... Let Our Experience Work For You. 
CIRCLE 184 ON FREE INFORMATION CARD 
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24 HOUR ELENCO HITACHI B &K PRODUCTS CALLTOLLFREE 
1- 800 - 292 -7711 SHIPPING GUARANTEED LOWEST PRICES 1- 800- 445 -3201 (Can.) 

AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES 

2 YEAR WARRANTY 

STANDARD SERIES 
S -1325 25MHz $349 
S -1340 40MHz $495 
S -1365 60MHz $849 

Features: 
High Luminance 6' CRT TV Sync 
1 mV Sensitivity 2 -x1, x10 Probes 

X -Y Operation Complete Schematic 
Voltage, Time, + Frequency differences displayed 

on CRT thru the use of cursors (S -1365 only) 
Plus much, much more 

Digital Capacitance Meter 

Big 1' rray 

CM -15508 
by Elenco 

$58.95 
9 Ranges 

.1p1- 20,000ufd 
.5% basic accy. 

Zero control wl Case 

DELUXE SERIES 
S -1330 25MHz $449 
S -1345 40MHz $575 
S -1360 60MHz $775 

Features: 
Delayed Sweep Dual time base 
Automatic Beam Finder Illuminated inter 
Z Axis Modulation gradicule 

Built -in Component Test 
Plus all the features of the 'affordable" series 

Digital LCR Meter 
LC -1801 

$125 
Measures: 

Coils 1uH -200H 

Caps .1pf -200u1 
Res .01 -20M 

by Elenco Big 1' Display 

Quad Power Supply XP-580 

$79.95 
2-20V @ 2A 

12V@ 1A 

5V @ 3A 

-5V @ .5A 

Fully regulated and short circuit protected 
Made in USA b Elenco 

Sweep /Function Generator 
with Freq. Counter 

$239 
Elenco 

Model GF -8026 
Sine, Square, Triangle, Pulse, Ramp 
.2 to 2MHz, Freq Counter .1 -10MHz 

Internal Linear & Logic Sweep 

Learn to Build and Program 
Computers with this Kit 

Includes: All Parts, Assembly and Lesson Manual 

Model 

MM -8000 

$129.00 
by Elenco 

Starting from scratch you build a complete system. Our 
Micro- Master trainer teaches you to write into RAMS, 
ROMs and run a 8085 microprocessor, which uses 
similar machine language as IBM PC. 

ooM'o 

Digital 
Multimeter 

DVM -638 

$39.95 
11 Functions with 

Case 

Triple Power Supply XP -620 
Assembled $75 

Kit $50 
2 to 15V @ lA, 

-2 to -15V @ IA 
(or 4 to 30V @ 1A) 

Made in USA by Elenco and 5V @ 3A 
All the desired features for doing experiments. 
Features short circuit protection, all supplies. 

ú 
Function Generator 

Blox 
#9600 

by Elenco 

$28.95 
Provides sine, triangle, square 

Ka wave from 1Hz to 1MHz 

$26.95 AM or FM capability 

Elenco Wide Band 
Signal Generators 

SG -9000 $119 
RF Freq 100K- 450MHz AM Modula- 

tion of 1KHz Variable RF output 

SG -9500 w/ Digital Display & 

150MHz built -In counter $239 

Hitachi Compact Series Scopes 
V -212 - 20MHz Dual Trace $399 
V -525 - 50MHz, Cursors $995 
V -523 - 50MHz, Delayed Sweep $949 
V -522 - 50MHz, DC Offset $895 
V -422 - 40MHz, DC Offset $795 
V -222 - 20MHz, DC Offset $649 
V -660 - 60MHz, Dual Trace $1,149 
V -665A - 60MHz,DT, w /cursor $1 325 
V -1060 - 100MHz, Dual Trace $1 395 
V -1065A - 100MHz, DT, w /cursor $1 649 
V -1085 - 100MHz, QT, w /cursor $1 995 
V -1100A - 100MHz, Quad Trace $2,495 
V -1150 - 150MHz, Quad Trace $2,395 

B&K OSCILLOSCOPES 
2120 - 20MHz Dual Trace $389 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $695 

nal 2160 - 60MHz Dual Trace, Delayed Sweep, 
Dual Time Base $949 

2190 - 100MHz Three Trace Dual Time Base, 
Delayed Sweep $1,395 

2522A - 20MHz / 20MS /s Storage $875 

FLUKE MULTIMETERS 
Scopemeters (All Models Available Call) 
Model 93 $1,225.00 70 Series 
Model 95 $1,549.00 Model 7011 $65.00 
Model 97 $1,795.00 Model 7711 $149.00 
10 Series Model 7911 $169.00 
Model 10 $62.95 80 Series 
Model 12 $79.95 Model 87 $289.00 

AM /FM Transistor 
Radio Kit 

with 52 page Training Course 

$27.95 Elenco 
AM /FM 108 

14 Transistors 5 Diodes 
Makes a great school project 

AM Radio Kit AM550 $18.95 

True RMS 41/2 
Digit Multimeter 

M-7007 

$135 
.05% DC Accuracy 
.1% Resistance 
with Freq. Counter 
Data Hold 

by Elenco 

XK -500 Digital I Analog Trainer 
A complete mini -lab for building, testing, prototyping analog and digital circuits 
Elenco's Digital /Analog Trainer is specially designed for school projects, with 5 built -in power 
supplies, Includes a function generator with continously variable, sine, triangular, square wave 
forms. All power supplies are regulated and protected against shorts. 

Power Supplies 
Variable Power Supply 
+1,25 to 20VDC ®.5 Amp 
(+1.25 to 15VDC ® 1 Amp) 
-1.25 to- 20VDC ®.5 Amp 
( -1.25 to -15VDC @ 1 Amp) 
12VDC aa 1 Amp 
-12VDC e 1 Amp 
+5VDC O 1 Amp 
30VAC Center tapped 
@ 15VAC at 1 Amp 

Analog - Section 
Function Generator Sine, 
Triangular, Square wave forms 
Frequency adjustable in live 
ranges from') to 100KHz 
Fine frequency adjust 
Amplitude adjust 
DC offset 
Modulation FM -AM 

Digital - Section 
Eight data swiches 
Two no bounce logic switches 
8 LED readouts TTL buttered 
Clock frequency 1 to 100KHz 
Clock amplitude 5VPP square wave 

Breadboards $159.95 
2 breadboards, each contain, 
840 tie points (total 1,880) Assembled 

WE WILL NOT BE UNDERSOLD C &S SALES INC. 
UPS SHIPPING: 48 STATES 5 °° OTHERS CALL 

1245 ROSEWOOD, DEERFIELD, IL 60015 
IL RES add 7.75 °° TAX 

FAX: 708 -520 -0085 (708) 541 -0710 
PROBES INCL ALL SCOPES & METERS 

15 DAY MONEY BACK GUARANTEE 
FULL FACTORY WARRANTY 
WRITE FOR FREE CATALOG 
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February 1994 Electronics, 
Vol. 65 No. 2 

33 TAKE BACK CONTROL OF YOUR TELEPHONE 
Our easy -to -build Caller -ID unit lets you know who's calling before 
you pick up the phone. 
Terry J. Weeder 

38 LONG -RANGE BODY -HEAT DETECTOR 
For home -security, or for science experiments, this detector picks up 
infrared emissions of body heat. 
Robert lannini 

48 PIC MICROCONTROLLER PROGRAM 
This month we build the PIC165CX microcontroller programmer. 
Fred Eady 

59 68705 -BASED EXPERIMENTER'S CLOCK 
Put your custom -programmed 68705 microcontroller to use in a clock 
circuit. 
Brian Beard 

66 RADON MONITOR 
Learn more about radioactivity as you build this monitor to protect 
your family from the possible threat of radon 
Paul Neher 

53 STEPPER MOTORS AS SHAFT ENCOIDERS 
Take a different approach to shaft encoders. 
Neil W. Heckt 

8 VIDEO NEWS 
What's new in this fast - 
changing field. 
David Lachenbruch 

18 EQUIPMENT REPORTS 
ITT Pomona Logic Scope 
Probe. 

73 HARDWARE HACKER 
Hacker's data exchange, and 
more. 
Don Lancaster 

80 AUDIO UPDATE 
Audiophile silliness. 
Larry Klein 

82 DRAWING BOARD 
Ourautc motive power supply 
comes to life. 
Robert Grossblatt 

88 COMPUTER 
CONNECTIONS 
The National Information 
Infrastru ;ture. 
Jeff Holtzman 

Long -Rengo 

BODY -HEAT \ 
DETECTOR 

PAGE 38 

We hem you Mad W . M. p».,.. 
...d b.raw. Nb Ww le Mid M. MC 

PIC d 
MICROCONTROLLER 

PROGRAMMER 

PAGE 48 

96 Advertising Sales 
Offices 

96 Advertising Index 

91 Buyer's Mart 
16 Letters 
26 New Lit 
21 New Products 

10 Q&A 

6 What's News 
3 

www.americanradiohistory.com

www.americanradiohistory.com


ON THE COVER 

Do you find the phone to be as 
much a bother as a convenience? 
Are you the target of sales calls that 
always come just as you're sitting 
down to dinner? Caller -ID can put an 
end to that problem. The service al- 
lows you to see the phone number of 
the person who is calling you, so 
that you can decide if you want to 
take the call before you pick up the 
receiver. If you'd like to be able to 
screen your calls with Caller -ID, first 
check with your local phone compa- 
ny to see if the service is available 
where you live. If it is, turn to page 33 
for instructions on how to build your 
own Caller -ID circuit. You'll never 
again have your dinner interrupted 
by annoying telephone solicitors or 
chatty friends with bad timing! 

COMING NEXT MONT 

THE MARCH ISSUE 
GOES ON SALE 
FEBRUARY 3. 

PC -BASED FUNCTION GENERATOR 
Our full- featured sweep generator offers frequency 
coverage from 4 to 2000 MHz. 

POWER -LINE MODEM 
Send X10 control signals over power lines. 

CIRCUIT COOKBOOK 
A close -up look at transistor audio preamplifier circuits. 

As a service to readers. ELECTRONICS NON publishes available plans or information relating to newsworthy products. 
techniques and scientific and technological developments. Because of possible variances in the quality and condition of 
materials and workmanship used by readers, ELECTRONICS NOW disclaims any responsibility for the safe and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry described in ELECTRONICS NOW may relate to or be covered by U.S. patents. 
ELECTRONICS NOW disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment or circuitry. and suggests that anyone interested in such projects consult a patent attorney. 

ELECTRONICS NONV. (ISSN 1067 -9294) February 1994. Published monthly by Gernsback Publications, Inc., 500 -B Bi- County 
Boulevard. Farmingdale. NY 11735. Second -Class Postage paid at Farmingdale, NV and additional mailing offices. Canada Post 
IPM Agreement No 334103. authorized at Mississauga, Canada. One -year subscription rate U.S.A. and possessions $19.97. 
Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax. Registration No. R125166280), all other countries $28.97. All 
subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single 
copies $3.50. 1993 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to ELECTRONICS NOW. Subscription Dept., Box 55115, Boulder, C080321 -5115. 

A stamped self- addressed envelope must accompany all submitted manuscripts and /or artwork or photographs if their return is 
desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and /or artwork or 

4 photographs while in our possession or otherwise. 

Hugo Gernsback (1884 -1967) founder 

Larry Steckler, EHF, CET, 
editor -in -chief and publisher 

EDITORIAL DEPARTMENT 
Brian C. Fenton, editor 
Marc Spiwak, associate edi 
Neil Sclater, associate editor 
Teri Scaduto, assistant editor: 
Jeffrey K. Holtzman 

computer editor 
Robert Grossblatt, circuits edit 
Larry Klein, audio editor 
David Lachenbru 

contributing editor 
Don Lancaster 

contributing editor 
Evelyn Rose, editorial assistant 

ART DEPARTMENT . 

Andre Duzant, art director 
Injae Lee, illustrator 
Russell C. Truelson, illustrator 

PRODUCTION DEPARTMENT 
Ruby M. Yee, production director 
Karen S. Brown 

advertising production 
Kathryn R. Campbell 

production assistant 
Lisa Rachowitz 

editorial production 

CIRCULATION DEPARTMENT 
Jacqueline P. Cheeseboro 

circulation director 
Wendy Alanko 

circulation analyst 
Theresa Lombardo 

circulation assista 
Michele Torrillo 

reprint bookstore 

Typography by Mates Graphics 
Cover by Loewy Design, photo by 
Michel Tchrevkoff, Image Bank 

Electronics Now is indexed in 
Applied Science rS Technology Index, 
and Readers Guide to Periodical Liter- 
ature, Academic Abstracts, and 
Magazine Article Summaries. 
Microfilm & Microfiche editions are 
available. Contact circulation depart- 
ment for details. 

Advertising Sales Offices listed 
on page 98. 
Electronics Now Executive and 

Administrative Offices 
1. 516. 293.3000. 

Subscriber Customer Service: 
1- 800 - 288 -0652. 

Order Entry for New Subscribe 
1 -800. 999.7139. 

Audit Bureau 
of Circulations 

Member 
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Bachelor of 

Electronic 

Engineering 

Technolog 

Earn A 

Degree 

Introducing a New Era 

In Technical Training. 
World College, an affiliate 
of the Cleveland Institute of 
Electronics, was created to 
provide a four year, indepen- 
dent study, technical degree 
program to individuals seeking 
a higher education. The 
Bachelor of Electronics Engi- 
neering Technology Degree, 
offered by World College, pre- 
pares students for high -paying 
careers in electronics, telecom- 
munications, electrical power, 
computer and control systems. 
World College's curriculum 
is taught in an effective, time - 
proven, independent study 
environment. With World 
College's flexible study sched- 
ule, students have the opportu- 
nity to work or spend time with 
their family without having to 
worry about rigid scheduling 
residential colleges offer. 

A Quality Education 
with a flexible 
Schedule. 
In a world heavily dependent 
on electronic equipment, 
people who understand elec- 
tronics will have no problem 
putting their knowledge to 
work... in high -paying careers. 
The staff and faculty of World 
College have invested over ten 
years developing, what we be- 
lieve to be, the finest indepen- 
dent- study, baccalaureate 
degree program available. 
World College's mission is 
to instill in each student the 
knowledge, education, and 
training that employers are 
seeking for the many technical 
positions available today. It's 
a program created to provide 
the best education and 
training possible with 
a flexible schedule 
to match your busy :.16 

lifestyle. 't 
4 

World College is currently seeking 
approval to confer the Bachelor 
Degree from the Virginia Council of 
Higher Education. 

from 

WORLD 
C O L L E G E 
Bringing Technology Home! 

Lake Shores Plaza 
5193 Shore Drive, Suite 113 

Virginia Beach, VA 23455 -2500 

Send For Your Free 
Course Catalog. 

Take the first step towards a new start 
in life. Send for World College's Free 

Independent Course Catalog today and 
discover how easy and affordable It Is 

to get started on your Bachelor Degree. 

World College is affiliated with 

Complete the Entire 
Degree Program Under 
One Roof. Yours! 
Only World College offers an 
independent study, four year 
technical degree which can 
be completed through one 
school. All lab equipment *, 
parts, and software are 
included in your tuition and 
the program's 300 -plus 
laboratory experiments can be 
completed in your own home. 

You Pay Only For Time 
Actually Used. 
World College not only 
provides a means to earn 
a Bachelor Degree while 
fulfilling current obligations, 
but there are no restrictions 
on how fast you can complete 
the program. At World 
College, you pay tuition only 
for the actual upper -level 
semesters it takes to graduate. 
The quicker you complete the 
program, the less you pay in 
tuition. It's an effective way to 
keep you motivated in order 
to complete the course and 
move on to a better paying 
position as quickly as possible. 

Currently not available in Ohio. 
Student must have access to a personal 

computer system. r 
YES! Please send me 

World College's Free Course 
Catalog detailing the full 
curriculum. 

Name: 

Address: 

Apt: 

City: 

State: Zip: 

Phone: ( 

Age 

Return to: 
World College 
Lake Shores Plaza 
5193 Shore Drive, Suite 113 
Virginia Beach, VA 23455 -2500 

MAE06 

L J 
5 
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A review of the latest happenings in electronics. 

Digital Dolby comes home 
Dolby Laboratories (San Fran- 

cisco) and Zoran Corporation 
(Santa Clara, CA) introduced inte- 
grated circuitry that they say is a 

giant step toward including Digital 
Dolby Surround Sound in consumer 
home -theater equipment. Their pro- 
grammable, fixed -point, digital sig- 
nal processor (DSP) and a related 
family of ICs are intended for in- 
stallation in various types of audio 
and speech equipment. 

Zoran's ZR38000 is the only sin- 
gle -chip DSP capable of encoding 
and decoding six -channel audio pro- 
cessed with Dolby's AC -3 low bit - 
rate surround -sound algorithm. It 
will be installed first in Dolby Labo- 
ratories' professional theater de- 
coders. Consumer products that 
include the chips are expected to 
reach the market sometime during 
1994. 

The ZR38000 has a general -pur- 
pose register file, unified data ad- 
dress registers, single memory 
address space, and large on -chip 
memory. It is said to be easily pro- 
grammable. Dolby's licensees can 
add custom features in addition to 
AC -3 decoding. The DSP is priced 
less than $25 each in large quantity 
purchases. 

The first two user -programmable 
DSPs to be offered will be the 
ZR38000 and the ZR38001. They 
are intended for applications that 
need relatively large off -chip pro- 
gram or data memories, or for sys- 
tems that permit the customer's 
programs to be incorporated into 
the on -chip ROM. The ZR38000 of- 
fers 8K words of program /coeffi- 
cient ROM and 2K words of RAM 
for data storage. 

The ZR38001 offers a 1K word 
on -chip program RAM, 2K words of 
on -chip data -storage RAM, and a 
1.5K word ROM for coefficient stor- 
age. No external memory other than 
a single EPROM is needed to use 
the device. 

The two companies also an- 
nounced three application- specific 
ICs and development software. The 
ZR38500 provides six -channel 
AC -3 decoding for home theater 
products, and the ZR38501 pro- 
vides two -channel Dolby AC -3 de- 
coding for cable television and 
computer multimedia. Both of the 
ICs can also perform Dolby Pro Log- 
ic decoding. 

The ZR38511 is optimized for 
two -channel audio decoding for 
computer multimedia and CD- 
ROMs. The ZR38000 assembler, 
linker, and simulator software pack- 
age gives the programmer with a 
Windows -based computer tools for 
developing and debugging al- 
gorithms written in ZR38000 as- 
sembly language. 

Multimedia LCD panel 
A liquid -crystal display panel that 

is compatible with multimedia has 
been introduced by Sharp Corpora- 
tion (Osaka, Japan). It is capable of 
displaying text, graphics, and both 
broadcast and pre- recorded video 
images. Those images can be ob- 
tained from such sources as televi- 
sion, VCRs, and laser discs. Sharp 
expects the LCD panels to find ap- 
plications in various equipment in- 
cluding business presentation sys- 
tems, security monitors, and video - 
conferencing systems. 

The 10.4 -inch active matrix 
LC -10V1 display will display 24 -bit 

Sharp's multimedia -compatible color 
liquid -crystal display panel displays vid- 
eo images as well as text and graphics. 

color, which can form more than 16 
million hues, the present industry 
maximum. The LCD panel's low -re- 
flecting front face reduces ambient 
light glare to one -tenth the value of 
earlier Sharp products. This is said 
to permit relatively glare -free view- 
ing even when viewed in brightly lit 
rooms. 

The LC -10V1 is compatible with, 
and can be connected directly to, 
Macintosh LC, II, and Quadra series 
personal computers, IBM PCs, and 
other makes. A microprocessor 
built into the display performs auto- 
matic centering, calibration, and 
screen control. In the RGB mode, it 
can automatically adjust for off -cen- 
ter images and for the variations in 
analog output levels expected from 
different PCs. 

An on- screen, menu -driven dis- 
play allows the user to set variables 
including switching between RGB 
and video inputs, selecting the PC 
display mode, adjusting the RGB 
level /gain, and controlling the serial 
port. 

Hams in Nobel company 
A 1993 winner of the Nobel Prize 

for physics credits much of his suc- 
cess in science to his participation 
in amateur radio. The winner, Dr. 
Joseph H. Taylor, K1JT, of Princeton 
University, said that he developed 
many of his scientific skills as an 
amateur radio operator while a stu- 
dent at Moorestown Friends Acad- 
emy in New Jersey. 

Dr. Taylor went on to earn a bach- 
elor's degree from Haverford Col- 
lege and a doctorate in astronomy 
from Harvard University. He shared 
the Nobel Prize with Princeton col- 
league Dr. Russell A. Hulse. The 
physics prize was granted to the 
pair of scientists for their study of 
the gravitational forces exerted by 
pulsars. The results of their study 
are said to confirm the predictions 
of Einstein's General Theory of Rel- 
ativity. i2 
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As a member of 
the Electronics Book Club ... 

you'll enjoy receiving Club bulletins every 3 -4 weeks con- 
taining editing offers on the la :est books in the field at sav- 
ings of up to 50% off regular publishers' prices. It you want 
the Main Selection do nothing and it will be shipped auto- 
matically. If you want another book, or no book at all, simply 
return the reply form to us by the date specified. You'll always 
have at least 10 days to decice. And you'll be eligible for 
FREE BOOKS through our Bonus Book Program. Your only 
obligation is to purchase 3 more books during the next 12 
months, atter which you may cancel your membership at any 
time. 
Publishers' prices shown. All books are softcover unless otherwise noted. 
If you select a book that counts as 2 chokes, write the book number in 

one box and XX in the next. It you select a Counts as 3 choice, write the 
book number in one box and XXX in the next 2 boxes. A shipping/hand- 
ling charge S sales tax will be added to all orders. ©1994 ESC 

If coupon is missing, write to: 
Electron cs Book Club, Blue Ridge Summit, PA 17294 -0810 

PRCFESSIONAL 

PHOTOCOPIER 
TROUBLESHOOTING 

& REPAIR 

4331H $29.95 
Hardcover 

Designing, Building 
and Testtag Your 

we Speaker System 

uns PROJECTS 

3374P 516.95 

Master Handbook of 
ELECTRONIC 
TABLES AND 
FORMULAS 

- __j 

3739P S22.95 

Home Remote- Control 
& Automation Projects 

FEATURING 77 
STEP -BY -STEP 
ILLUSTRATED 

PROJECTS 

Second Edition 

3765P $18.95 

'- 
ROBOT BUILDER'S 

BON ONZA 
99 INEXPENSIVE 

ROBOTICS PROIECTS 

2800P 517.95 

á 
. 

GUIDE TD 

REPAIRING 

MAJOR FUME 

APPLIANCES 
mown .,waáe.. 

4081P $9.95 

E141xLIR'S 

MASTER ; 

IC 
t 

tT3OIÇIj/xHc 

3550M -XX $34.95 
Counts as 2/Hardcover 

Repairing IBM PCs 
and Compatibles 

An Illustrated Guide 

3258P $19.95 

TV REPAIR 
II FOR BEGINNERS 

lUITre when you join the Electronics Book Club® 

3627P $19.95 

TROUBLESHOOTING 
AND REPAIRING 

SOLID STATE TVs 
Sev nod Edition 

3759P $19.95 

21st-century 
ELECTRONIC 
PROJECTS 
FORA NEW AGE 

4111H $27.95 
Hardcover 

BEGINNER'S 
GUIDE TO 
READING 

SCHEMATICS 
4 SECOM) EU UO,T 

3632P $10.95 

11'tinth' 

370011-XX $36.95 
Counts as 2 /Hardcover 

PRACTICAL 
TROUBLESHOOTING 

WITH THE 
Advanced 

Video Analyzer 
n 

n n 

n n 

t1 11 

4358P $24.95 

TROUBLESHOOTING 
AND REPAIRING 

PERSONAL 
COMPUTERS 

200 EDITION 

3677M -XX $34.95 
Counts as 2/Hardcover 

Your most complete and 
comprehensive source for 

the finest electronics books 

How to Read 
Electronic Circuit 

Diagrams 

2880P $15.95 

THE 

ELECTRONICS 

11ORKBE \CH 

Tails. Testers 

and Tips 

For The Bebh)ist 

3672P $18.95 

Troubleshooting i Repairing 

VCRs. 
Troubleshooting 
and Repairing 

COMPACT DISC 
PLAYERS 

ELECTRONIC 
MEASUREMENTS 

& TESTING 

003961H -XX $40.00 
Counts as 2 /Hardcover 

Basic 
Electronics 

Course 
2nd Edition 

2613P $16.95 

TROUBLESHOOTING 
AND REPAIRING 

AUDIO & VIDEO 
CASSETTE PLAYERS 

RECORDERS 

3795P 019.95 

3777M -XX $32.95 
Counts as 2 / Hardcover 

- ICrctaPBOla d IP 

ELECTRONIC 
CIRCUITS 

10-014womr 
1939M -XXX $60.00 

Counts as 3 /Hardcover 

Electronics 
Book Club' Blue Ridge Summit, PA 17294 -0810 

YES! Please send me the books listed below, billing me for just $4.95 plus shipping /hand- 
ling & tax. Enroll me as a member of the Electronics Book Club according to the terms 
outlined in this ad. If not satisfied, I may return the books within 10 days without obligation 
and have my membership cancelled. 

If you select a book that counts as 2 choices. write the book number in one box and XX in the next. 

If you select a Counts as 3 choice, write the book number in one box and XXX in the next 2 boxes. 

Name 

Address 

City /State 

Zip Phone 
Valid for new members only, subject to acceptance by EBC. Canada must remit in U.S. funds drawn on U.S. banks. Applicants 

outside the U.S. and Canada will receive special ordering instructions. All bodes are soacover unless otherwise noted. Publishers' 

prices shown. A shipping/handling charge 8 sales lac will be added to all orders. RPIE294 
7 
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VIDEO NEWS 
What's new in the fast -changing video industry. 

DAVID LACHENBRUCH 

For HDTV compatibility. Still 
another change in the proposed pa- 
rameters for high- definition televi- 
sion has been approved by the 
FCC's Advanced TV Advisory Com- 
mittee (ATAC). ATAC approved an 
increase to 1080 active lines from 
the previous 960. That change is 
designed to enhance compatibility 
with computers and increase the 
likelihood that Europe and Japan will 
adopt compatible systems. Japa- 
nese broadcasting authorities, now 
transmitting an analog system of 
1035 active lines, have already indi- 
cated a willingness to switch to 
1080 lines when they adopt a digital 
system, and there is an indication 
that Europe will seriously consider 
dropping from 1125 active lines to 
1080. 

The ATAC also approved a pro- 
posal to permit both interlaced and 
progressive scan. Although that will 
increase receiver cost initially, it ap- 
pears to be necessary because of 
the current unavailability of pro- 
gressive scan technology and com- 
ponents. For digital audio, ATAC 
approved the incorporation of a Dol- 
by system. The new moves will re- 
sult in a four- to five -month delay in 
the testing schedule, with testing 
probably to start next October in- 
stead of June. The eventual goal is 
to allow the broadcasting of the 
1986 Olympics from Atlanta in 
HDTV. 

Million HDTV's in 1996. 
Zenith Chairman Jerry Pearlman 
thinks that the American public will 
buy between one and two million 
HDTV sets in 1996, the first year of 
their availability. That is a far more 
optimistic view than has been ex- 
pressed by other industry mem- 
bers, who have pointed out that it 
was 10 years from the start of color 
TV broadcasting to the first million - 
set year. In addition, Pearlman fore- 
cast that 10% of American homes 
would have HDTV four to five years 
after introduction. 

Despite their added cost, Pearl- 
man cited the versatility of HDTV 
sets, which should be able to pro- 
vide at no charge many services for 
which consumers now pay. Among 
those enhancements are elimina- 
tion of the $200 $300 cost of a 

digital cable box and a $50 digital 
data recorder, the existence of a 

built -in video adapter for the audio 
CD player, the capability of acting as 
a video telephone, and the incor- 
poration of a deluxe digital audio 
system. 

CD -ROM at Blockbuster. If 
there was any question that CD- 
ROM has arrived as a successful 
medium, it was dispelled when the 
world's biggest video retailer, Block- 
buster, announced plans to sell and 
rent digital interactive hardware and 
software. The company is now test- 
ing various types of interactive sys- 
tems at its 52 stores in the San 
Francisco area, and plans to go na- 
tionwide after analyzing the results 
of that test. Blockbuster is renting 
software for IBM and Macintosh 
PC's and 3DO, CD -I, and Sega CD 
multimedia systems. Itis renting the 
hardware for the last three. 

Blockbuster charges $4 for a 
three -evening software rental, and 
gives renters a $5 credit toward the 
future purchase of a program. 
Equipment rental at $19.95 includes 
three software titles along with the 
player. Blockbuster has been test- 
ing rental of CD -I hardware and soft- 
ware in 100 stores for the past year. 

Who'll make the box? Be pre- 
pared to witness a battle royal over 
the future home terminal in the dig- 
ital age. With digital transmission of 
video on demand, video telephone 
service, and computer data over the 
so- called "information superhigh- 
way," computer, semiconductor, 
TV, cable- equipment, telephone, 
and video -game manufacturers will 
be vying to supply the consumer 
equipment. Each of those groups 

probably has some claim to the right 
to sell (or rent) the equipment. 

Some cable -TV equipment man- 
ufacturers insist that the "TV set" 
of the future will be nothing but a 
box with a picture tube and a few 
video circuits. The idea, of course, 
is for cable systems to rent all of the 
additional reception equipment to 
consumers' homes. Having been 
stung in the past by exorbitant cable 
fees, consumers might feel wary of 
entrusting cable operators to sup- 
ply virtually all of their equipment. 

At the other extreme is the TV-set 
manufacturer, who naturally doesn't 
want to be relegated to the position 
of making nothing but a "tube in a 
box." TV manufacturers say that 
they hope to supply self- program- 
ming digital terminals, which can 
adapt to virtually any system enter- 
ing the home. For scrambled pro- 
grams, they hope that dealers or 
cable operators eventually will sup- 
ply plug -in smart cards to decipher 
pay programming. 

Apple enters TV. Already the 
lines between computers and TV 
sets are blurring, with TV boards 
now available for many computers. 
The boldest stroke yet is Apple's 
Macintosh TV, which is a cross be- 
tween a TV and a computer -or a 
combination of both. However, 
there's very little interaction be- 
tween computer and TV sections - 
the computer can't be used to edit 
home videos, for instance. It can 
freeze a TV frame or it can let the 
user listen to TV sound while corn- 
outing, but that's about it. It's hard to 
figure out the purpose of a Macin- 
tosh TV, but Apple suggests that it 
might be useful in crowded college 
dorm rooms where there's not room 
for both a TV set and a computer. 

Is it possible that as a next step, a 
major TV manufacturer will bring out 
a computer with a 60 -inch proj- 
ection screen. Useful, maybe, for 
processing very long words or dis- 
playing very w -i -d -e spreadsheets. [1 
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HOLD 
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AUTO 
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MODEL 391 390 389 388A 

ACCURACY 
. 0.05 0.1 0.25 0.5 

DISPLAY 
3J.ß 33. 33 

LCD LCD LCD LCD 

Meet the new TEST BENCH* 
DMMs, with more of what made 
the original a best seller. 
B +K PRECISION's original TEST BENCH 
testers became overnight best sellers 
because they fused the power of many 
instruments in one compact meter. These 
new models also out -feature ordinary 
DMMs, and outperform them as well. 
All are ruggedized, offer long battery 
life and carry a three -year warranty. 

With True RMS, 41/2 digit, 20,000 
counts and 0.05% DCV accuracy, 
the Model 391 is a BEST BUY. 
Now you can have very high accuracy, 
extra resolution and True RMS reading at 
a very affordable price. The Model 391 
Test Bench DMM also has frequency, 
logic, duty cycle and data hold. It's even 
water resistant. 

?WA R',1 

ANALOG 

BAR GRAPH 

CAPACITANCE 

AUTO 
POWER OFP 

FREQUENCY 

LOGIC LEVEL 

TEMPERATURE 

RUGGEDIZED, 

RUBBER BOOT 

PRICE $179 $159 $139 $119 

There's a TEST BENCH DMM to fit 
every application and budget. 
Choose from three, 33/4 digit TEST BENCH 
DMMs, starting with the Model 388A. 
All measure AC /DC voltage or current, 
ohms, frequency, logic levels and test 
components pnd continuity. The Models 
389 and 390 add 41 segment bar 
graphs for smooth peak, null or level 
adjustments; Min /Max, memory and 
relative modes. The 390 also has a 
temperature probe. 
So why carry an ordinary DMM, when 
you can grab a TEST BENCH! See your 
local distributor for immediate delivery. 

FAR Tye 

YEAR WARRANTY 

d` 

CIRCLE 77 ON FREE INFORMATION CARD 

MAXTEC INTERNATIONAL CORP. 
Domestic and International Sales 
6470 W. Cortland St., Chicago, IL 60635 
312- 889 -1448 FAX: 312- 794 -9740 
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Q&A 
Write to Q & A, Electronics Now, 500 -B Bi- County Blvd., Farmingdale, NY 11735 

PARALLEL PROCESSING 
I've heard a lot of talk about 

parallel processing in comput- 
ers but I'm not sure exactly what 
the term means. Does it refer to 
a lot of stand -alone computers 
working on different parts of 
one problem at the same time, or 
does it mean something else? - 
F. Boffer, Procon, NY 

Parallel processing is really not a 

new idea. Mainframe computer 
users are showing new interest in 
parallel processing because they 
are rapidly approaching a limit to the 
speed and processing power that 
can be obtained from a single cen- 
tral processor manufactured with 
existing technology. There have 
been incredible advances in micro- 
electronic component density and 
in IC chip technology. However, 
when you are at the point where the 
width of internal IC traces are mea- 
sured in terms of electron dimen- 
sions, you're up against a pretty 
formidable obstacle. 

Your notion of parallel processing 
is correct in that it refers to the idea 
of having several microprocessors 
working on the same problem at the 
same time. However, those micro- 
processors are not the kind that 
you'll find inside a home computer, 
but specially designed RISC (re- 
duced instruction set computer) 
chips. For an example of how RISC 
works, consider an Intel 386 -based 
computer with a 387 numeric 
coprocessor. There's no reason to 
have the 386 do any floating point 
calculations because the 387 can 
do them. To go a step further, any of 
the 386's instructions intended spe- 
cifically for floating -point calcula- 
tions could be removed from the 
instruction set, simplifying it and 
making the chip more efficient. 

To put parallel processing in per- 
spective, back in the old Apple II 

days, you would add an 80- column 
card to expand the video display. An 
80- column card had a dedicated mi- 
croprocessor that handled all of the 

video memory. Since both the 6502 
on the Apple's motherboard and the 
6845 on the 80- column card had 
access to the same (video) memo- 
ry, this was a "shared memory sys- 
tem" -one of the two main types of 
parallel processing architecture cur- 
rently in use. 

The second road being explored 
is a "distributed memory system" in 
which each microprocessor has its 
own array of memory and can, if the 
need arises, access any element of 
any other microprocessor's memo- 
ry array. 

The advantage of a shared mem- 
ory system is that it's much easier 
to write the software needed to 
have each dedicated micro- 
processor work on that part of the 
problem for which it was designed. 
The difficulty with this setup is that 
the speed of the entire system is 
limited by the hardware network 
that connects it together. This lim- 
itation is similar to the one design- 
ers are confronting with single 
microprocessor computer designs. 

In a distributed memory system, 
each microprocessor has its own 
set of memory, so the hardware 
problem is reduced. However, the 
software needed to let any micro- 
processor access any memory ar- 
ray in the system is incredibly 
complicated. 

Most of the major computer man- 
ufacturers recognize the inherent 
limitations of a single -CPU comput- 
er design, and are experimenting 
with the idea of parallel processing 
for future machines. The final design 
will probably be some compromise 
between the two basic arrange- 
ments of memory and hardware. As 
things stand now, parallel process- 
ing is slowly creeping into the PC 
market. All the so- called "video ac- 
celerator cards" are smart cards 
with their own microprocessors - 
and the same is true of disk- control- 
ler cards. It's only a matter of time 
before the main processor is re- 
duced to the role of a high -speed 

controller whose main job is to coor- 
dinate the activities of other special - 
purpose microprocessors on the 
motherboard. 

FAN SHUT-OFF 
I have a wood -burning stove 

with a fan that blows hot air. My 
problem is that when the stove 
cools off, the fan keeps blowing. 
Is there any simple solution that 
will turn the fan off when the 
stove cools down ? -J. Rego, 
Pickering, Ont 

I had a similar problem and spent 
several hours at the bench to arrive 
at a simple solution. It's not a terribly 
complex design problem, and I had 
a few possible approaches worked 
out on paper when my wife came up 
with the best one, which I used im- 
mediately. 

Sometimes working on a problem 
and breaking it down to smaller 
parts blinds you to the obvious. The 
easiest and best way to handle your 
problem is to do exactly what I did - 
install a thermostat to control the 
fan. Any store- bought thermostat is 
designed to open and close a relay 
at a settable temperature, and that's 
exactly what you want to do. 

The chances are that your fan 
motor is not the best designed 
piece of electrical machinery in the 
world, so rather than having the 
thermostat control the fan directly, 
it's a good idea to have it control a 
relay that will turn the fan on and off. 

There are three other advantages 
to using a thermostat. The first is 
that it can be located anywhere you 
want in the room, and you can use 
very thin wire to connect it to the 
relay that's mounted near the motor. 
The third reason, more important to 
my wife, is that the thermostat isn't 
an eyesore. 

DANGEROUS CLEANER 
I have a small digital radio 

with pushbutton presets. When 
one of the buttons stopped 
working, I sprayed it with tuner 
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(800) 645 -9212 Established 1945 

M!C & VISA n0 
Order 
Minimum K E L V I N (516) 756-1750 

10 HUB DRIVE, MELVILLE'NV 11747 Stock No 650412 (516) 756- 1763/FAx KELVIN CATALOG 53 
. 

RE- ENGINEERED & DESIGNED F R 1994 

150 LE Student 200 LE - Teehnkien 400 LE - Engineer 

Standard Features - AC & DC VOLTAGES 
DC CURRENT RESISTANCE TRANSISTOR 

CONTINUITY TEST - Buzzer DIODE TEST 
3 1/2 Digit LCD 10M ohm INPUT IMPEDANCE 

BATTERY TEST 
TRANSISTOR 
DC CURRENT 
10 Amp 

150 LE 
Stock* 990122 

$2995 

FRED COUNTER 
up to 20MHz 

TRANSISTOR 
CAPACITANCE 
from 1 pF to 20uF 

AC/DC CURRENT 

10 Amp 

200 LE 
Stock * 990123 

$4995 

INDUCTANCE 
Resolution 1 uH 
FREQ COUNTER 
up to 20MHz 
CAPACRANCE 
from 1 pF to 200uF 
AGDC CURRENT 
DUTY 
20 Amp 

400 LE 
Stock * 990124 
$7995 

Designed to meet IEC-348 á UL -1244 safety specifications 

2 Year Warranty (Parts & Labor) 

KELVIN 94 
LCR 

"Not only does the 
Kelvin 94 boast alot of 

features ... the features 

go the extra distance." 

"If we had to run into a 

burning building to do 

some emergency 
trouble- shooting and 
could carry in only one 
piece of equipment, the 
Kelvin 94 would be it!" 

Popular Electronics 
Reviewed - May 1993 

The Ultimate Meter 
dBm True RMS Probe 

The only fileter with 0.1% Accuarcy on 
Voltages, built -in True RMS, Freq Counter 
to 20MHz Res: 10 Hz, LCR- Inductance 
Tester Res: 10 uH, DC /AC Voltages 
Res:0.1mV, Ohm Meter Res: 0.1 ohms 

12 INSTRUMENTS IN ONE - 

AC & DC VOLTMETERS, 
Model 94 AC & DC CURRENT, dBm, 

tí99011 1 

OHMMETER, DIODE TESTER, 
AUDIBLE CONTINUITY TEST, 
20 MHz FRED COUNTER, 
CAPACITANCE METER, 
INDUCTANCE METER, 
LOGIC PROBE 

TRUE RMS PLUS 

$19995 
*See Standard Features 

Listed below 

ENGINE 
ANALYZER PLUS 

Model95 *990112 

$19995 
A Must For 

Auto Mechanics 

Standard Features plus - 
TEMP, TACHOMETER & 
DWELL ANGLE TESTER, 
DUTY CYCLE, 10M OHM 
IMPEDANCE, ANALOG BAR 
GRAPH, K -TYPE TEMP 
PROBE, ALLIGATOR CLIP 
TEST LEADS, INDUCTIVE 
PICKUP CLIP, 6' TEST LEADS 
& DELUXE CARRYING CASE 

*Standar Features Models 94 & 95 
DC /AC VOLTMETERS AC /DC CURRENT 
OHM METER DATA HOLD RELATIVE MOD 

FREQ COUNTER to 4 MHz (Model 95) 
AUDIBLE CONTINUITY TEST DIODE TEST 
MAX/MIN AVERAGE MEMORY RECORD 
10A HIGH -ENERGY FUSE PROTECTION 
AUTO SLEEP & AUTO POWER OFF 

KELVIN 
100 Basic 
* 990087 
$1995 

AC &DC 
VOLTAGES 
DC CURRENT 
RESISTANCE 
CONTINUITY TEST- Buzzer 
3 1/2 Digit LCD 
LOW BATTERY INDICATOR 

DIODE TEST BATTERY TEST 

CAPACITANCE METER 

KEL VIN 

250 LE 
I 990126 

$5995 
ACCURACY: 

0.5% 
RANGES:20mF,2000uF, 
200uF, 20uF, 2uF, 200nF, 
20nF, 2000pF, 200pF 
Zero Adjust 
Safety Test Leads 
Test Socket for Plug -in 
Components 

?AIM) 

AUTO -RANGE METER 
KELVIN 
300 LE 
* 990125 
$4995 
AUTO -RANGE 

ACV & DCV w 

DC CURRENT O ', 
RESISTANCE 
CONTINUITY TEST 
DIODE TEST 3 1/2 Digit LCD 

10M ohm INPUT IMPEDANCE 

INSTRUMENTS 

20 MHz SCOPE 
Dual Trace 2 Yr Warranty-Parts a Labor 

Stock No. 740085 $385 
40 MHz SCOPE` 2 Yr Warranty 
Dual Trace with Delayed Sweep 
Stock No. 740086 $655 

TEST ACCESSORIES 
SCOPE 
PROBES 
60 MHz, X1 L X10 

SPECIAL 
700072 .... $1806 
lob MHz, X10 

700073 $3996 

IC CLIPS 
SOLDER TYPE 
SPRING LOADED 
aeaew. COLOR C06T 25. Qty 
990104 BLACK ' .65 ea.' .50 ea 

990105 RED ' .85 ea.' .50 ea 

DC TOY MOTORS 
DC Toy Motor 
1Stock No. 850647 
.80 ea 

$ .75 ea / 50+ Qty 6V DC Igh Speed 

Solar Motor Stock No. 850646 
'.80 ea 1.5V DC 
$.55 ea/50 +Oty 
Solar Cells 3 3/4" L x 2 9/16" W 
Stock No. 260099 1000mA .45V 
'5.95 ea 
s5.50ea/3 +Qty 

DIGITAL TRAINER 

Laptop Dlgttal Tralnercomes with 100 
page instruction manual, power supply, 
built -in 1 digit true tfexadecimel display, 
two independent clocks with user 
adjustable freq & duty cycles, 4 data bit 

switches and 4 LED displays. Assembled 

Stock No. 840460 59905 

BINARY QUARTZ 
CLOCK w /Alarm 

ORIGINAL DESIGN -24 Hr. Binary 
Quartz Accurate Clock with 2 color 
LED's. Built -in Alarm and Alarm 
Display in binary code. DESIQNED 
FOR LEARNING about digital 
circuitry 6 binary code. Built with 
individual IC components. Battery 
Memory Loas Prevention. Comes 
with rechargeable battery, DC wall 
transformer anddetailed instruction 
manual. Advanced Level Klt 
Stock No. 840589 57996 

Electronic 
VOICE PAD 

An electronic note pad, able 
to record your message & 
replay It later. It has a built -in 
photo cell & as soon as it senses your 
presence, it will automatically playback 
the message left for you. The 
components are PC mounted. The IC 

can record a message up to 20 seconds 
á no mechanical parts or tape - only a 

digital integrated circuit. 
Intermediate Level Kit 

Stock No. 840606 54995 

BREADBOARDS 

Stock No. Post Contacts .... vous Coal 

880093 0 500 5 4. 5 

680097 0 840 $ 
5.65 

680098 2 1380 311.75 

680100 4 2390 $22.$6 
WIRE JUMPER KIT 
Prs -cut, Pre -Strapped 

330289 140 Piece Set t 4.06 

330290 350 Piece Set $ 8.06 

COMPONENTS 
WHOLESALE PRICES! 

ttt1 ae 

(10 PC. Min.) 

Stock No. TYPE YOUR COST 
600021 555 TIMER $.29 ea 

600029 556 DUAL TIMER '.40 ea 

600039 LM566 PPL '.60 ea 
FUNCTION GENERATOR 

600018 741COP -AMP $.30 ea 
INTERNALLY COMPENSATED 

600026 14580P -AMP $.35 ea 
DUAL 741C OP -AMP 

630041 2N2222 '.20 ea 

630383 PN2222 1.08 ea 

600023 7805 voltage Reg '.36 ea 

SILICON CONTROLLED RECTIFLER 
(Similar to GE C 10801) 4.0 amp, 100rIV 
600014 $.89ea '.79eá10+ 

THERMISTER - 100 ohm 
110097 '1.35 ea $1.00 ea/20+ 
THERMISTER - 10K ohm 
110097 '1.35 ea '1.00eá20+ 

PROJECT PARTS 
P r o j e c t 
Speaker 
2 ", Ohm, .1 weft 
Stock No. 350009 

59 it 
P rO e c t 
BUZZER 
3.9 Volt DC_ 50 db 
Stock No. 680089 
'1.59 ea 

$1.39 ea/10+Qty 

Soldering 
IRON 
with STAND 
LONG LIFE TIP 
Stock No. 990098 
$3.95 ea 1111 

LED T 1 3/4 
Stock No. Color 100. city 1000. of, 
260020 RED '.05 ea '.045 ea 

260027 GREEN '.O8 ea '.07 ea 

260026 YELLOW '.08 ea '.07 ea 
260078 2 COLOR '.32 ea '.29 ea 

RED /GREEN 

XENON STROBE 

2stock 
. TUBE 

'125 ea 
$2.95 ea 120+ Qty 

TRIGGER COIL 
for XenonSVDp tw 
Ft «k No. 320027 
1.25 ea 

$ .89 es/ 2o+ oty 

INFRARED LED 
IR Pair, LED Infrared 
transmitter 
and receiver 
Stock No. 260061 

$1.95 ea 

NEON LAMP 
ME2. 2"w___ 
NNE2. 

NoL. a._ 
260003 

.15 ea 
v.12 ea/100+ Oty 

SxO No.l 20t07 m 
PHOTO CELL 

$.65 ea S.45 ea/20 +Qty 
m MN II Óié 6t « .28h 

$ .65 ea $ .45 ea /20+ Qty 

PUSH -BUTTON SWITCH 
P11S140FF 

Pai k Noo 27U021 
'.55 ea 
$ .49 ea /100+ Qty 

SUB -MINIATURE MOMENTARY 
SWITCH 
Stock No. 990002 
s.35 ea 
$ .28 Oty 

GLE SWITCH 
Stack No. 270034 

+H 
'.90 ea Type - SPST 

$,79 ea/So +Qty 

CIRCLE 187 ON FREE INFORMATION CARD 
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cleaner, but I oversprayed and 
now some of the elements of the 
LCD display aren't working. I've 
tried drying it with a hair dryer 
and other less direct methods 
but nothing has worked. Any 
ideas ? -J. Brown San Mateo, 
CA 

I hate to tell you this, but I think 
the problem is not that something is 
keeping the display from working, 
but that it's been damaged perma- 
nently by the spray. A similar thing 
happened to my friend's VCR con- 
troller and we spent uncountable 

hours trying to fix it. I found that the 
tuner cleaner he used was also a 
lubricant, and while the cleaner sol- 
vent evaporated pretty quickly, it left 
a residue of lubricant which, as you 
might suspect, was also a conduc- 
tor. Even though we dried the unit 
before putting the batteries back in, 
the remaining lubricant caused 
shorts between some of the LSI 
chip pins, and when we turned it on, 
the display blinked a few times and 
then disappeared into hyperspace. 

The VCR controller was toasted, 
but the important lesson here is that 

Design and Verify Circuits. Fast. 
Electronics Workbench 

Analog Module includes: 
complete control over all component values 
ideal and teal -world models for all active components 
resistors, tapacit om. inductors. transformer, relays, 
diodes, 7.encr (taxies, !Ms. Brrr, op amps, bulbs, fuses, 
FEB and MOSFITs 
manual, time-delay, voltage-controlled and cumin- 
controlled switches 
independent, voltagetit ntr plied and current-controlled 
source, 
mtdtimeter 
function generator (I Hz to I GHz) 
dual-trace oscilloscope (1 Hz to 1 GHz) 
Bode plotter (1 mHz to 10 GHz) 
SPICE simulation of transient and steady -state response 

mb W o.. Ir.. M1.,® 
..,,F 

. 
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v. 
2:, 
a 
Lw 
1; 
o 
m . 

`' ¡ 

I 
-y.._...._`_ . 

: ,4- : 
-, c-- 

............... 1 da, r..y. 
7rnr rTn-1 n ùLICGID181. 

yïgm,y.lp 
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Digital Module includes: 
Fast simulation of ideal components 
AND, OR, XOR, NOT. NANI) and NOR gates 
RS, JK and I) flip-flops 
LEI) probes. half -adders. switches and corn -segment 
displays 
word generator (1), eight -bit words) 
logic analyzer (eightchannel) 
logic converter (converts among gates, truth table and 
Boolean reprrrsentations) 

CIRCLE 182 ON 

Complement Your Test Bench 
Here's why Electronics Workbench belongs 
on your test bench: Wires route themselves. 
Connections are always perfect. And the simulated 
components and test instruments work just like 
the real thing. The instruments are indestructible 
and the parts bin holds an unlimited supply 
of each component. The result, thousands of 
electronics professionals and hobbyists save 
precious time and money. Over 90% would 
recommend it to their friends and 
colleagues. Electronics Workbench: the ideal, 
affordable tool to design and verify your analog 
and digital circuits before you breadboard. 
And now the best is even better - Electronics 
Workbench Version 3.0 is here. It simulates more 
and bigger circuits, and sets the standard for 
ease of use. We guarantee it.' 0 Features in Version 3 

new components include JFFTs, MOSFEI's. 
controlled sources, manual, time-delay and 
controlled switches 
real -world models for opranrps, BJTs, JFETs, 
.MOSFErs and diodes 
MS.IX)S version now supports up to '16 MB of 
RAM for simulation of bigger circuits 
new Microsoft' Windows"' and Macintosh' 
versions available 
support now ridable on CompuServe' Just $299! 

Electronics Workbench 
The electronics lab in u computer'. 

Call: 800 263 -5552 
INTERACTIVE IMAGE TECHNOLOGIES LTD. 
908 Niagara Falls Riad. #068, North Tonawanda. NY 14120-2060 
Telephone: (416) 361 -0333 FAX: (416) 3685799 

30day money-back guarantee. 
Prices m U.S dollars. shooing sis. offer valid in U.S and Canada only. 

All trademarks are the or or Meir rr peclrve owners. aria nv pppe 

FREE INFORMATION CARD 
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if we had cleaned off the lubricant 
before applying power no damage 
would have been done. While I don't 
hold out a lot of hope for your radio, 
it's probably worthwhile to see if 
there's any residue from the cleaner 
hiding between the pins of either the 
display or the IC that's controlling it. 

The high price paid for designing 
the radio to sell for a low retail price 
is the old warning "No user ser- 
viceable parts inside." That warning 
is more important now than it ever 
was. This is why it's usually cheaper 
to replace a unit of consumer elec- 
tronics rather than have it repaired. 

Ni -Cd RESISTANCE 
Can you suggest a simple cir- 

cuit that could measure the in- 
ternal resistance of a Ni -Cd 
battery ? -T. Ng, East Irvine, CA 

I can't imagine why you would 
want to do something like this and, 
to tell you the truth, I've never 
thought much about it. While the 
cell's internal resistance is one of 
the parameters given by the bat- 
tery's manufacturer, I suspect it's a 
value that's measured indirectly 
rather than by doing something like 
putting an ohmmeter directly across 
the battery terminals (and possibly 
destroying the meter in the pro- 
cess). 

If I wanted to know the internal 
resistance of the battery, I believe 
that the best way to measure it is to 
put a known load across the termi- 
nals, measure the voltage and cur- 
rent, and then use Ohm's law to 
calculate the total resistance of the 
circuit. Once this is done, the bat- 
tery's internal resistance could be 
determined by simply subtracting 
the measured load from the total 
circuit resistance. 

You could check the results indi- 
rectly by measuring the battery's 
voltage while it's under load, and 
using that number, along with the 
current flow, to determine the cell 
resistance. 

Ni -Cds aren't cheap, so before 
you start messing around with them 
it's a good idea to contact a Ni -Cd 
battery manufacturer and ask him 
for some advice as well. I'll bet that 
what you'll hear is either that you 
need specialized equipment for the 
job or that there's a standard load 
figure you have to use. ci 
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Just like these 
Fully Trained 
Electronics 
Professionals 

"Thanks to CIE I have tripled my previous 
salary, and I am now iñ a challenging and 
rewarding new field where only the sky is 

the limit." 
Daniel Wade Reynolds 
Industrial Electrician 
Ore -Ida Foods 

'CIE was recommended tome by my boss. 
It was appealing since I could study at my 
own pace at home and during business 
travel." 
Dan Parks 
Marketing Manager /Consumer Products 
Analog Devices. Inc. 

"l loved the flexib lay CIE offered. It was the 
only way I could continue both school and 
my demanding job." 
Britt A. Hanks 
Director of Engineering 
Petroleum Helicopters. Inc. 

"I liked the way the school was set up with 

laboratory assignments to enforce 
conceptual learning. The thing which 

impressed me the most about CIE's 
curriculum is the way they show application 
for all the theory that is preserled." 
Daniel N. Park man 
Missile Electro- Mechanical Technician 
U.S. Air Force 

Completing the course gave me the ability 

o efficiently troubleshoot modern 
microprocessor based audio and video 

systems and enjoy a sense of job security." 
Tony Reynolds 
Service Manager/Technician 
Threshold Audio & Video 

Graduate with an Associate 
Degree from CIE! 

CIE is the best educational 
value you can receive if you 
want to learn about 
electronics, and earn a good 
income with that knowledge. 
CIE's reputation as the world 
leader in home study 
electronics is based solely 
on the success of our 
graduates. And we've 
earned our reputation with 
an unconditional commit- 
ment to provide our students 
with the very best electronics 
training. 

Just ask any of the 
150,000 -plus graduates of 
the Cleveland Institute of 
Electronics who are working 
in high -paying positions with 
aerospace, computer, 
medical, automotive and 
communications firms 
throughout the world. 
They'll tell you success 
didn't come easy...but it 

did come...thanks to their 
CIE training. And today, a 
career in electronics offers 
more rewards than ever 
before. 

career skills. Each lesson is 
designed to take you step - 
by -step and principle -by- 
principle. And while all of 
CIE's lessons are designed 
for independent study, CIE's 
instructors are personally 
available to assist you with 
just a toll free call. The result 
is practical training... the kind 
of experience you can put to 
work in today's marketplace. 

LEARN BY DOING...WITH 
STATE -OF- THE -ART 
EQUIPMENT AND 
TRAINING. 
CIE pioneered the 
first Electronics _agi 

Laboratory .''. ,- 

electronics. And every CIE 
Course earns credit towards 
the completion of your 
Associate in Applied Science 
Degree. So you can work 
toward your degree in stages 
or as fast as you wish. In fact, 
CIE is the only school that 
actually rewards you for fast 
study, which can save you 
money. 

NHSC 

i 

, 1 .6. 

!¿t 

CIE'S COMMITTED TO 
BEING THE BEST...IN ONE 
AREA...ELECTRONICS. 
CIE isn't another be- 
everything-to-everyone 
school. CIE teaches only 
one subject and we believe 
we're the best at what we 
do. Also, CIE is accredited 
by the National Home Study 
Council. And with more than 
1,000 graduates each year, 
we're the largest home study 
school specializing exclu- 
sively in electronics. CIE has 
been training career -minded 
students for nearly sixty 
years and we're the best at 
our subject... 
ELECTRONICS... 
IT'S THE ONLY SUBJECT 
WE TEACH! 

CIE PROVIDES A 
LEARNING METHOD SO 
GOOD IT'S PATENTED. 
CIE's AUTO -PRO- 
GRAMMED® lessons are a 

proven learning method for 
building valuable electronics 

Course 
and the first 
Microprocessor 
Course. Today, no 
other home study 
school can match CIE's 
state -of- the -art equipment 
and training. And all your 
laboratory equipment, books 
and lessons are included in 

your tuition. It's all yours to 
use while you study and for 
on- the -job after you 
graduate. 

PERSONALIZED 
TRAINING....TO MATCH 
YOUR BACKGROUND. 
While some of our students 
have a working knowledge of 
electronics others are just 
starting out. That's why CIE 
has developed twelve career 
courses and an A.A.S. 
Degree program to choose 
from. So, even if you're not 
sure which electronics career 
is best for you, CIE can get 
you started with core lessons 
applicable to all areas in 

Send for CIE's FREE Course Catalog and 
See How We Can Help Your Career Too! 

YES! I want to get started. 
Send me my CIE course catalog 
including details about the 
Associate Degree Program. (For 
your convenience, CIE will have a 

representative contact you - there 
is no obligation.) 
Please Print Clearly 

AE59 
Name 

Address 

City 

State Zip Age 

Phone No. 

Check box for G.I. Bill Benefits. 
Veteran 
Active Duty 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street 
Cleveland, OH 44114 

A School of Thousands. L A Class of One. Since 1934. 
15 

www.americanradiohistory.com

www.americanradiohistory.com


LETTERS 
Write to Letters, Electronics Now, 500 -B Bi- County Blvd., Farmingdale, NY 11735 

TELEPHONE RING AMPLIFIER 
In Q &A (Electronics Now, 

Page 12, September 1993), M. 
Mitchell of Kansas City was looking 
for an amplifier circuit that would 
boost the ring level on a telephone. 
However, the answer published did 
not include a circuit that a reader 
could build to perform that very 
same function. 

"Resources at the Fringe," while in 
another we appear under "Free En- 
ergy" resources. 

The Tesla Coil Builders Associa- 
tion is by no means a fringe free - 
energy organization. We resent 
these comments which, if directed 
at a living person, would be grounds 
for a libel suit. We request that Lan- 
caster refrain from listing our group 

C/ #.5904/ .22 
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FIG. 1- TELEPHONE "BELL" amplifier 
circuit will let you hear (or see) an en- 

I designed the amplifier circuit 
shown in Fig. 1 so that I could hear 
my phone "ring" in my back yard. 
My "bell" is actually a horn of un- 
known origin that I found in my junk 
box. The power supply for this cir- 
cuit can be any off- the -shelf 9- to 12- 
volt, 0.250- ampere wall outlet 
adapter. 

If a higher powered signal is re- 
quired, a relay or an optocoupler 
with a triac output can, with care, 
control a 120 -volt AC horn, light, or 
both, replacing my "bell." 
D.A. Butch 
Tallahassee, FL 

TESLA DEFENDED 
I see that Don Lancaster con- 

tinues to denigrate Nikola Teslas. 
name. In a past column he referred 
to Tesla as a "lousy theoretician," 
and in the September 1993 column 
of Electronics Now he labeled Tesla 
"a superb con artist." 

It appears that Lancaster paints 
all organizations with any connec- 
tion to Tesla with one large, black 
paint brush. In one of his past col- 
umns, he listed our group, the Tesla 

16 Coil Builders Association, under 

hanced alarm if you are away from your 
telephone. 

in future columns and that, if he 
does, our name be deleted before 
publication. 

Judging from his bias on the sub- 
ject of Tesla, I assume that Lan- 
caster is unaware of tributes made 
to Tesla by such American elec- 
tronics pioneers as Edwin H. 
Armstrong, John S. Stone, and L. 
W. Austin. In addition, his work was 
much admired by the French com- 
munications pioneer E. Girardeau 
and the German radio expert A. 
Slaby. 

It is important that your readers 
be aware of the wide appreciation of 
Tesla's work and not be influenced 
by Lancaster's distorted opinions 
that were apparently formed in 
hindsight with a lack of knowledge. 
HARRY GOLDMAN 
Tesla Coil Builders Association 
Queensbury, NY 

LIGHTNING CONTROL UPDATE 
On page 12 in the August 1993 

Q &A column of Electronics 
Now, Fig.1 shows two simple cir- 
cuits to that will debounce mechan- 
ical switch contacts -one with a 
positive and the other with a nega- 

tive output pulse. 
As a laboratory teaching as- 

sistant for a digital design class, I 

have seen those circuits in several 
textbooks. However, when my stu- 
dents actually built them, they failed 
to do what they were supposed to 
do- semester after semester. 
Moreover, when I built the circuit 
myself, it still did not work. 

Figure 2 -a is a copy of the earlier 
circuit, but the circuit shown in b is 
one that I designed. After building 
and testing it, I found that it works 
well. 

s/ 

C2, 

o 

FIG 2- CONTACT DEBOUNCERS re- 
visited. The switch contact debouncer 
circuit a appeared in the August Q &A. 
However, a reader reports that the 
Schmitt -trigger version shown in b 
really works. 

The new circuit is similar to the 
one shown in a in that it uses the 
same filtering principle. However, in 
place of the inverter logic shown, it 
has a Schmitt trigger inverter (such 
as a TTL 7414), which helps to pre- 
vent retriggering from switch -con- 
tact bouncing. 
K. F. YEE 
Raleigh, NC 

SOURCE CORRECTION 
The article "The Photoresist 

Method" (Electronics Now, De- 
cember 1993) listed Skychaseras a 
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source in a list of circuit board man- 
ufacturers that provide prototyping 
and full production services for 
boards with up to 16 layers. We wish 
to advise you that Skychaser has 

changed its name to Computerese, 
and it has moved to 675 Sterling 
Drive, Charleston, SC 29412. The 
new phone number is 
803 -762 -4809. We would like to 
apologize for any inconvenience 
that might have been caused by 
Oublishing an outdated name and 
address.- Editor 

STORMY WEATHER 
There were a few errors that 

found their way into my Weather 

TABLE 1- BAROMETER 
CALIBRATION 

PRESSURE 
INHG 

CALIBRATION 
VOLTAGE 

31.1 5.120 
31.0 4.985 
30.9 4.851 
30.8 4.716 
30.7 4.581 
30.6 4.446 
30.5 5.312 
30.4 4.177 
30.3 4.042 
30.2 3.907 
30.1 3.773 
30.0 3.638 
29.9 3.503 
29.8 3.368 
29.7 3.234 
29.6 3.099 
29.5 2.964 
29.4 2.829 
29.3 2.695 
29.2 2.560 
29.1 2.425 
29.0 2.291 
28.9 2.156 
28.8 2.021 
28.7 1.886 
28.6 1.752 
28.5 1.617 
28.4 1.482 
28.3 1.347 
28.2 1.213 
28.1 1.078 
28.0 0.808 
27.9 0.808 
27.8 0.674 
27.7 0.539 
27.6 0.404 
27.5 0.269 
27.4 0.135 
27.3 0.000 

Station article that appeared on 

page 40 in the November 1993 is- 

sue of Electronics Now. 
First, I provided the wrong 

number for rain -gauge calibration. 
The number published was for a half 
gallon, not for one quart as stated. 
I'd like to point out that one quart of 
water through the rain gauge is 

equivalent to 1.15 inches of rain- 
fall -and that amount is more than 
enough water for an accurate rain - 

gauge calibration. 
Second, the anemometer and 

rain gauge connections shown in 

Fig. 4 on page 44 are incorrect. The 
anemometer connection should be 
between pins 8 and 21 on the J14 
DB25F and the rain -gauge connec- 
tion should be between pins 9 and 
22. 

Finally, Table 1, which was missing 
from the article, is presented here. 
RONALD M. JACKSON 

COMBUSTIBLE GAS ALARM 
WARNING 

Dave Williams, in his article en- 

titled "Combustible Gas Alarm" 
(Electronics Now, July 1993), 
describes gases, 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

_ ..ra.,:.. 

®Î 

.:t 4 /ale 

Earn up to 
S30 an hour 
and more! 

1\ 

Learn at home in spare time. 
No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License. "This valuable license is 
your professional "ticket" to thousands of 
exciting jobs in Communications, Radio - 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 
r 

L 

commanD PRODUCTIOMS 
FCC LICENSE TRAINING, Dept. 90 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 

NAME 

ADDRESS 

CITY STATE ZIP J 

A MAZI 
* ELECTRONIC 

PRODUCTS and KITS 

Remember those Martian 
Space Ships in HG Wells 
War of the Worlds? 

MYSTERY 

Levitating Device 
Objects float on air and move to the 

touch. Defies gravity! Amazing gift, 

conversation piece, magic trick or 

great scientific project. 
ANT1K Easy -Ass'y Kit/Plans$19.50 

3 MILE 

FM Wireless 
Microphone! 

Crystal clear, ultra-sensitive pickup 

transmits voices, sounds to any FM 

radio. For security, monitoring 

children, invalids. Be the local DJ! 

MVP1 Plans $7.00 
MVP1K Kf/PIana $39.50 

3 MILE 

Telephone 12 
Transmitter! 
Automatically transmits 2 sides of 

phone conversation to any FM radio. 

Tunable, easy -assembly PC board. 

Operates only when phone is in use. 

VWPM7 Plans $7.00 
VWPMK7 KIt/Plans $39.50 

TV & FM Joker /Jammer 
Pocket size device lets you remotely 

disrupt TV or radio reception. Great 

gag! Discretion required. Easy -build 

electronic kit. EJK1KM .... $19.50 

100,000 V - 20' Range 
Intimidation Device! 
Electronic module, may be enclosed 

for handheld portable, or fixed uses. 

ITM2 Plans (creditable to kit) $10.00 
ITM2K Kit & Plans $49.50 

READY -TO -USE, AUTOMATIC 

Phone Recording ®® 
System 
Complete with extended play tape 

recorder & line interlace switch. 
Automatically records both sides of 

conversation. Check Local Laws on 

Proper Use! Ready -to -Use System. 

TAP2OX System $149.50 

INFORMATION UNLIMITEDte 
Dept RE -4 Box 716, Amherst NH 03031 

Order by Mail, or by 

Phone 603-673-4730 FAX 603 -672 -5406 I 

24 Hr Order Phone: 

MC, VISA, COD, Check Accepted. ADD $5 SAM. 
800-221-1705 

Laser Pen 
Pen sized laser, great for movies, 

drive- ins, pointer. Ready to use, with 

baIYs. LAPN1 Laser Pen . $149.50 

Pocket Laser Kit 
3mw or 5mw kits, with solid state 

670nm diode. Caution, Class Illa item. 

VRL3KM 3mw Laser Kit ... $99.50 
VRL5KM 5mw Laser Kit .. $119.50 

MORE Laser Kits! 
LAS1KM 1mw Laser, 632nm, HeNe 

Easy to Build Kit $69.50 
LAS4KM 3mw Version, Kit $99.50 

LATO5 Low Cost HeNe Laser Tube! 
.5mw Tube & Plans .. only $24.50 

Other parts available separately. 

Great Low Budget Science Project! 

Shocker Force Field 
Vehicle Electrifier 

Make hand shock balls, shook wands 

electrify objects, charge capacitors. 

Great pay back for those wise guys! 

SHK1KM Easy -Assembly Kit$24.50 

CATALOG! 
with many more items! 

FREE with order or send $1 P&H 
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Measure It All! 
The DMM/LCR Meter/ 

Frequency Counter. All in One. 
Troubleshoot down to the 
component level - any 
component! Verify poorly 

marked parts, test for toler- 
ances and damage. Wavetek's 
new DM27XT is not only a full - 
function DMM, but also 
includes complete inductance, 
capacitance, and frequency 
measurement capabilities. 

Wide LCR range: 
10 S2 to 2000 MS2 

10 pF to 2000 pF 
100 pH to20H 
Autoranging frequency 
meter 10 Hz to 20 MHz 

Ac and dc current to 20 .A 

Logic test, diode test, max 
reading hold, continuity 
beeper, input warning 
beeper, fused input 
protection, battery sayer 

Consolidate your test bench with 
one meter that does it all - 
Wavetek's high -performing, 
full -function XT Series DMM. 

Its all in one compact, rugged, 
field -ready package with a big 
0.7 -inch, 31/2 -digit display. 
Insulated probes and alligator 
clip leads are included, and 
there is a huge selection of 
accessories, including current, 
rf and HV probes, temperature 
converters, holsters, and cases. 
Ask for Wavetek DMMs. They're 
the meters to pick when you 
have things to fix. 

2 
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DM27XT 

$ii995 
Other XT Series DMMs from $89.95 

U.S.A.: (619)279 -2200 
Europe: (44/243) 531323 
Asia Pacific: (852)865 -1903 
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such as methane, butane, propane, 
and carbon monoxide, can be de- 
tected with a tin -dioxide sensor - 
based alarm. 

In that article the reader is ad- 
vised to position the alarm near the 
ceiling because methane is lighter 
than air, and would therefore collect 
near the ceiling. However, in giving 
that advice, Mr. Williams did not 
point out that many reducing gases 
are heavier than air. Carbon monox- 
ide, propane, and butane, for exam- 
ple, can accumulate at floor level to 
reach dangerous concentrations 
well before a ceiling- mounted alarm 
would be triggered. 

In the interests of personal safety 
and the prevention of fires and ex- 
plosions, please advise your read- 
ers of this fact. 
R.C.S. 
Excelsior, MN 

LOOKING AT IR SIGNALS 
I enjoyed the article " Remote - 

Control Tester" (Electronics Now, 
March 1993), but I have an easier 
approach. Although infrared (IR) is 
invisible to the human eye, the IR 
used in most remote controls is de- 
tectable with a common camcorder, 
because CODs are sensitive to IR. 
To test a remote control, simply 
point the remote control at the cam- 
corder and say cheese. You'll see 
the IR LED flash in the view finder if 
the remote control is operating 
properly. 
JAMES SIUNIAK 
Santa Paula, CA 12 

ELECTRONICS 
LIBRARY 

SADE R 
L-6q NÍ 

560 
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CountersurveÏllance 
Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices -and 
how to defend against experienced 
information thieves -been placed 
in one VHS video. If you are a 
Fortune 500 CEO, an executive in 
any hi -tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 

Wake up! You may be the victim of 
stolen words -precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
"sweep" a room clean. 

There is a thriving professional service 
steeped in high -tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 

straightforward, exclusive talk than was 

ever attempted before. 

Foiling Information Thieves 
Discover the targets professional 

snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high -tech companies, any competitive 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 

unlimited in the mind of man-es - 
pecially if he is a thief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 

1- 516- 293 -3751 
HAVE YOUR 

VISA or MC CARD 
AVAILABLE 

what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 

Stolen Information 
The open taps from where the informa- 

tion pours out may be from FAX's, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the user's understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportunity for others to purloin 
meaningful information. 
r 
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CLAGGK INC. EN 

P.O. Box 4099 Farmingdale, NY 11735 

Please rush my copy of the Countersuncillance Techniques 

Video VHS Cassette for a total cost of $53.95 each (which 

includes 54.111 postage and handling). 

No. of cassettes ordered 

Amount of payment S 

Sales tax (N.Y.S. only) 
Total enclosed 

Bill my VISA MasterCard 

Card No 

Expire Date /- 
Signature 

Name 

Address 

City State ZIP 

All payments in U.S.A. funds. Canadians add $4.11) per VHS 

cassette. No foreign orders. 

J 

The professiorial discussions seen on 

the TV screen in your home reveals how 

to detect and disable wiretaps, midget 
radio -frequency transmitters, and other 
bugs, plus when to use disinformation to 

confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 

bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 

matter of seconds, in any object or room. 

Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 

bug and secured the telephone. The sec- 

ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 

more bugs. 
The professional is not without his 

tools. Special equipment has been de- 

signed so that the professional can sweep 
a room so that he can detect voice -acti- 
vated (VOX) and remote- activated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser - 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 

a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 

may very well consider a career as a coun- 
tersurveillance professional. 

The Dollars You Save 
To obtain the information contained in 

the video VHS cassette, you would attend 
a professional seminar costing $350 -750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49.95 (plus 
$4.00 P &H) you can view Countersur- 
veillance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon or call . 19 
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EQUIPMENT REPORTS 
ITT Pomona Logic Scope Probe 

Turn your oscilloscope into 
a logic analyzer! 

CIRCLE 14 ON FREE INFORMATION CARD 

Many technicians and hob - 
byists need a logic ana- 
lyzer occasionally, but not 

often enough to justify the purchase 
of a full- featured unit. That's just 
who the Logic Scope Probe is built 
for. The Logic Scope Probe, from 
ITT Pomona (1500 E. Ninth Street, 
Pomona, CA 91766) turns any ana- 
log oscilloscope into a simple logic 
analyzer. 

The Logic Scope Probe is housed 
in a small, beige, plastic box that 
measures about 41 x 21 x 11/2 

inches. An eight -inch cable extends 
from the right side of the unit; a 
BNC connector on its end allows 
connection to an oscilloscope. Up 
to eight digital data lines can be con- 
nected to the unit through a special 
cable. That ribbon cable plugs into 
the bottom of the Logic Scope 
Probe; its other end is terminated in 
eleven small Micrograbber clips. 

Eight of the clips serve as data 
inputs, one as a clock input, and the 
final two are used to supply power 
to the unit. Normally, the probe is 
powered from the unit under test. 
An external supply, which prevents 
the instrument from loading down 
the circuit under test, is available as 
an option. 

The Logic Scope Probe has three 
modes of operation. First is the log- 
ic- analyzer mode in which the os- 
cilloscope becomes an 8- channel 
logic analyzer with a memory depth 

20 of 16 words. Each channel is dis- 

played as one horizontal line on the 
oscilloscope's screen in a timing - 
diagram fashion. Three independent 
memory banks are available, each 
with a depth of 16 words. 

The second mode of operation is 
the trigger -probe mode, in which the 
unit generates a trigger signal 
whenever an 8 -bit user -selected 
condition is met. Because the 
scope's signal inputs aren't con- 
nected to the Logic Scope probe in 
that mode, so the scope can be 
used to observe analog signals. 

The third mode is the MUX or 
multiplexer mode in which the 
scope displays eight digital signals 
in real time simultaneously. No data 
is acquired and stored in memory, 
however. 

Up to three Logic Scope Probes 
can be daisy chained in all modes, 
to provide a 16- or 24- channel sys- 
tem. However, one scope channel is 
required for each probe input; a 
three -channel scope would be re- 
quired to view 24 channels simulta- 
neously. If simultaneous viewing 
isn't imperative, the three units can 
be hooked up to the scope sequen- 
tially. 

In the logic analyzer mode, the 
probe operates in two cycles: dis- 
play and acquisition. First, data is 
acquired and stored in one of three 
16 -word memories. Then it is dis- 
played on a oscilloscope with eight 
traces corresponding to the eight 
input channels. (A trigger signal is 

also provided for the scope.) A 
START /STOP pushbutton is used to 
switch the probe between its dis- 
play and acquisition modes. 

If the TRIGGER POSITION Switch is set 
to BEGIN, the Logic Scope Probe will 
begin storing data when the data at 
its inputs correspond to the trigger 
word set by eight three -position 
switches on the top panel. Each 
switch can be set to logic high, low, 
or "don't care." When the input to 
the eight data lines matches the 
switch settings, a trigger is gener- 
ated and the probe begins storing 
data in memory. 

If the TRIGGER POSITION switch is set 
to END, the probe will stop storing 
data with the trigger condition is 
met. The Logic Scope Probe can be 
set to sample the data on either the 
rising or falling edge of the clock 
pulse. 

The Logic Scope Probe can be 
used to capture data that occurs 
both before and after the trigger 
event. To do that, the acquisition 
would be repeated twice, once with 
TRIGGER POSITION set to BEGIN and 
once with it set to END. The first 
acquisition would be stored in mem- 
ory position 1, and the second in 
memory position 2. Two probes 
could be used in a similar manner to 
capture the data simultaneously. 

The Logic Scope Probe cannot 
replace a logic analyzer because of 
its limited functionality. For exam- 
ple, its operating frequency range is 
limited to 20 MHz. Its memory 
depth is limited to 16 words, and it 
has no provisions for saving the 
memory to disk. In the best case, 
only 24 data channels can be dis- 
played. 

However, the Logic Scope Probe 
is not intended to be a substitute for 
a full- function analyzer, but to pro- 
vide a portable, easy -to -use instru- 
ment for quick troubleshooting in 
the field, and occasional use on the 
bench. It does all those things well, 
and at a suggested retail price of 
5330, it seems like a good buy. 12 
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NEW PRODUCTS 

Use the Free Information Card for more details on thes 

STAMP -SIZED SINGLE - 

BOARD COMPUTER. The 
BASIC Stamp miniature 
single -board computer 
from Parallax, Inc. runs 
BASIC. Not much larger 
than a postage stamp, the 
1 x 2 -inch computer board 
is intended for data acquisi- 
tion, interfacing, and indus- 
trial control in systems 
where the low cost of corn - 
ponents is an important 
consideration. 

The Stamp is available 
separately or as part of a 

development kit that also 
includes a three -pin down- 
loading cable, editor soft- 
ware, and a manual. The 
editor is used for develop- 
ing programs for the stamp 
on a personal computer. 
Those programs can be 
converted into PBASIC 
tokens at the touch of a 

key, downloaded through 
the three -pin cable, and ex- 
ecuted. 

The Stamp's PBASIC 
program is said to be easy 
to learn. Instructions are 
provided for high -speed 
digital, analog, and serial 
input /output as well as for 
debugging, power control, 
table look -up, and on -board 
EEPROM access. Program 
size is limited to about 80 
PBASIC instructions, but 

CIRCLE 16 ON FREE INFORMATION CARD 

several Stamps can be 
connected to perform lon- 
ger programs. 

Each Stamp includes an 
18 -pin RISC microcon- 
troller and an 8 -pin 
EEPROM. The microcon- 
troller interprets PBASIC 
and manages the I/O lines, 
while the EEPROM stores 
the tokens. About 2000 
PBASIC instructions can 
be executed each second. 
A small prototyping area on 
the board allows circuitry 
to be added to the Stamp's 

eight general -purpose I/O 
lines. 

A single Stamp is priced 
at $39, and the develop- 
ment kit sells for $139. 
PBASIC interpreter chips, 
which are used in custom 
circuits, are available for $6 
each in minimum quantities 
of 25. 
Parallax, Inc. 
3805 Atherton Road #102 
Rocklin, CA 95765 
Phone: 916 -624 -8333 
Fax: 916- 624 -8003 
BBS: 916 -624 -7101 

VGA -TO -VIDEO CONVERT- 
ER. JDR Microdevices' 
VGA -NTSC Converter i s a 

personal computer ac- 
cessory that is capable of 
driving an NTSC monitor. 
The converter, when con- 
nected to the PC, allows 
presentations to be dis- 
played on low -cost video 
monitors instead of large. 

CIRCLE 17 ON FREE 

INFORMATION CARD 

screen VGA monitors. It is 
intended for use in semi- 
nars, lecture halls, or in vid- 

eo -tape production. Light 
in weight and small in size, 
it can be used "on the 
road" with notebook or lap- 
top computers. 

The converter output 
can be plugged into a stan- 
dard or S -video VCR, per- 
mitting the production of 
custom training tapes. A 

built -in flicker filter is said to 

reduce eye fatigue, and TV 
auto blanking and bright- 
ness controls keep the dis- 
plays sharp. 

JDR Microdevices of- 
fers an optional video split - 
ter /buffer capable of driv- 
ing up to eight monitors 
from a single VGA card for 
presentations that require 
more than one VGA 
monitor. 

The VGA -NTSC con- 
verter is priced at $299.95. 
JDR Microdevices 
2233 Samaritan Drive 
San Jose, CA 95124 
Phone: 408 -559 -1200 
Fax: 408 -559 -0250 

CELLULAR /DATA LINK. The 
Intelligent Data Equipment 
Adaptor (I. D. E.A.) from Ora 
Electronics allows any 
modem or fax machine to 
be connected directly to a 

portable cellular phone. 
This "intelligent" cellular 
telephone data link permits 
data or faxes to be sent 
and received automatically 
when it is plugged into the 
cellular telephone. 

The microprocessor - 
controlled I.D.E.A system 
generates a dial tone, con- 
trols the functions of the 
portable cellular telephone, 
and includes a standard 
RJ -11 interface for modem 
or fax connections. Com- 
pletely transparent to the 
modem or fax machine, the 
system works with all pop- 
ular communication and fax 
software packages. It is 
compatible with all modem - 
equipped computers or fax 
machines that have RJ -11 

interfaces, without the 
need for purchasing addi- 
tional software. 

The I.D.E.A. system is 
available for most popular 21 
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cellular telephones, such 
as those offered by AT &T, 

Motorola, NEC, and OKI. 
However, an optional cel- 
lular- telephone adaptor ca- 
ble allows it to be used with 
other portable cellular tele- 
phone brands. The system 
includes the I.D.E.A., a cel- 
lular- phone- specific cable, 
a modular telephone cord. 
a 9 -volt battery, and a 
user's guide. 

The Intelligent Data 
Equipment Adaptor system 
is priced at $249.95. 
ORA Electronics 
9410 Owensmouth Avenue 
Chatsworth, CA 91311 
Phone: 818 -772 -2700 

DIGITAL SYNTHESIZER 
CARD. Novatech's DDS3 
PC direct digital syn- 
thesizer is a 12 -MHz preci- 
sion signal source for IBM 
and compatible personal 
computers. It has a stated 
5 -ppm accuracy and 10- 
ppm /year stability. 
Novatech claims that it of- 
fers spectral purity com- 
parable to that of its earlier 
and more costly digital syn- 
thesizers. 

CIRCLE 19 ON FREE 
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Phase noise is specified 
as less than - 90 dBc at 1 

KHz offset, spurious sig- 
nals are specified as below 
- 45 dBc, and harmonics 
are specified as less than 
- 40 dBc. Output ampli- 
tude is 12 volts peak -to- 

22 peak into an open circuit, 

and this can be attenuated 
in 10 -dB steps to 70 dB. 

The DDS3 PC can gen- 
erate sine and TTL- and 
HCMOS -compatible clock 
signals simultaneously 
from 2 Hz to 12 MHz in 2- 
Hz steps. The card in- 
cludes a C- language pro- 
gram that runs under DOS 
to make the setting of fre- 
quency and attenuation 
easier. The program also 
permits users to set or to 
sweep through a set of fre- 
quency, attenuation, and 
dwell time settings. A driv- 
er for a Windows -based 
ATE program is available as 
an option. 

The DDS3 PC direct dig- 
ital synthesizer card is 
priced at $399. 
Novatech Instruments, Inc. 
1530 Eastlake Avenue East 
#303 
Seattle, WA 98102 
Phone: 206 -328 -6902 
Fax: 206 -328 -6904 

AUDIO ANALYZER SYSTEM. 
Liberty Instruments' new 
IMP Audio Analyzer is a 

full- featured fast Fourier 
transform spectrum, im- 
pedance, and network ana- 
lyzer. It is intended for use 
with IBM- or compatible 
personal computers. 

The IMP Audio Analyzer 
connects to the PC 
through the PC's printer 
port. The analyzer has in- 
puts for two clip probes 
and one microphone which 
are included. The instru- 
ment has an output for rec- 
tangular pulses or optional 
maximum- length -se- 
quence (MLS) test signal. 

The IMP's graphically - 
based software package al- 
lows the extraction of 
quasi -anechoic acoustic 
measurements, transient 
response analysis in three - 
dimensional "waterfall" for- 
mat, and correction for mi- 
crophone response. It per- 
mits the merging of data 
taken from multiple mea- 
surements, delay compen- 

FAX DIRECTORY LISTING 
COMPANY FAX NUMBER 

Alfa Electronics, Inc. (609) 275-9536 

All Electronics Corporation (818) 781 -2653 

A.M.C. Sales, Inc. (303) 494 -4924 

B.G. Micro (214) 271 -2462 

Caig Laboratories, Inc. (619) 451-2799 

Chemtronics, Inc. (404) 717-2111 

Communications 
Specialists, Inc. U.S. - (800) 424-3420 

Int'I - (714) 974-3420 

C &S Sales, Inc. (708) 520-0085 

Danbar Sales Company (909) 592-2940 

Electronic Rainbow, Inc. (317) 291-7269 

Fair Radio Sales Co., Inc. (419) 227-1313 

Fusion Electronics, Inc. (516) 599-6495 

Gateway Products Corp. (305) 974-6818 

Gateway Electronics (314) 427-3147 

Global Specialties (203) 468-0060 

Goldstar Precision Co. Ltd. (310) 921-6227 

Hameg Instruments (619) 630-6507 

Interactive Technologies Ltd (416) 368-5799 

Jameco Electronic Components 
& Computer Products (800) 237-6948 

Mark V Electronics, Inc. (213) 888-6868 

MCM Electronics (513) 434-6959 

Mondo- Tronics, Inc. (415) 455 -9333 

Moody Tools, Inc. (401) 885 -4565 

Mouser Electronics (817) 483-0931 

MWK Industries (909) 278-4887 

Northeast Electronics (508) 695-9694 

Number One Systems Ltd. 011 44 480 494042 

PC Boards (205) 933-2954 

People's College of 
Independent Studies (407) 847 -8793 

Print Products International (800) 545-0058 

Howard W. Sams & Company (317) 298 -5604 

Sencore, Inc. (605) 339-0317 

Sibex, Inc. (813) 726-4434 

Startek International, Inc. (305) 537-5577 

Suncoast Technologies (904) 596-7599 

The Engineers Collaborative, Inc. 
(TECI) (802) 525-3451 

Toroid Corp. of Maryland (410) 860 -0302 

Wavetek Corp. 
(formerly Beckman Industrial) (619) 565-9558 
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Electron Now FAX FORM 

DIRECT READER/MFR CONTACT 

Need data 
in a hurry? 

Don't worry! 

Just clip this form 
carefully along 

the dotted lines, 
fill it out 

(PLEASE PRINT) 
and fax it 

to the company 
of your choice today! 

For fastest response, 
please send 

directly 
to manufacturers. 

Fax numbers are on 
the page to the left. 

If you need 
more than one 

form, please 
make copies 

of this 
original. 

Electronics Now provides this fax form as a service to its readers. A quick 
response from you indicates your company's willingness to do business with the 

sender. 

Ectrwiics FAX RESPONSE 
NUN 

TO: 
Company Name Fax Number 

I urgently need more information about your products. 

I saw your products on Page in the issue of EN; 

(Month/Year) 

ADDITIONAL NOTE: 

FROM: 
Sender's Name Title 

Company Name: 

Street 

City Country 

Phone Fax 

We are a(n) 0-manufacturer service center 

R &D center /laboratory other 
engineering company 

activiiics 
111OWR> 

500 -B Bi -County Boulevard, Farmingdale, NY 11735 Tel: 1-516-293-3000 Fax: 1-516-293-3115 23 
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sation, and inductor- or 
capacitor -value measure- 
ment. 

Automated macro oper- 
ations can be performed, 
and the analyzer is capable 
of extracting loudspeaker 
parameters from their im- 
pedance curves. Mea- 
sured data can be saved to 
and retrieved from disk, 
and all screen graphics can 
be printed out. Version 
"M" of the software pro- 
vides on -line help, mouse 
interface, overlay plots, on- 
trace markers, and it can 
support the MLS hardware 
option. Both dynamic 
range and noise immunity 
can be enhanced while 
measurement time can be 
reduced with an IMP /MLS 
enhancement board that is 
an option. 

The IMP Audio Analyzer 
with "M" 2.0 software and 
the MLS enhancement op- 
tion is priced at $599. A 
basic kit version without an 
enclosure sells for $275. 
Liberty Instruments, Inc. 
P. O. Box 1454 
West Chester, OH 45071 

FUNCTION GENERATOR. 
The new Fluke PM 5135 
function generator is a 

benchtop instrument suit- 
able for many different gen- 
eral- purpose applications. 
These include education 
and training, audio and 
electronics servicing, pro- 
duction testing, and prod- 
uct development. 

According to Fluke, the 
PM 5135 is easy and fast to 
set up because of its clean, 

logical front panel control 
layout. Frequency is se- 
lected by pushbuttons in 
four decade ranges, a log- 
arithmic dial, and a Vernier 
control with a range of ± 
20% of the dial setting. The 
standard sine, triangle, and 
square waveforms are also 
pushbutton selected. The 
function generator's duty 
cycle is a standard 50 %. 

Frequency sweeping can 
be single or continuous, 
with a logarithmic charac- 
teristic and a continuously 
variable sweep ratio from 1 

to 2000. The sweep range 
is 3.5 decades, and the 
sweep period is continu- 
ously adjustable over a 

range of 10 to 150 sec- 
onds. It can be triggered 
with a pushbutton or from 
an external source. 
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The attenuation range of 
the PM 5135 is0to60dB 
in 10 -dB increments, or it is 

continually variable over a 0 
to 20 -dB range. Both 
modes are pushbutton se- 
lectable. The function gen- 
erator's output is protected 
from short circuits. 

Fluke PM 5135 function 
generator is priced at 
$795. 
Fluke Corporation 
P. O. Box 9090 
Everett, WA 98206 
Phone: 800 -44 -FLUKE 
Fax: 206 -356 -5116 

VOLTAGE -MONITORING IC'S 
WITH BATTERY BACKUP 
SWITCH. Rohm Corpora- 
tion is offering the 
BA6129F and BA6162/F, 
new voltage- monitoring in- 

tegrated circuits. Each in- 

cludes two factory -set 
thresholds. The circuits 
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monitor the voltage to ex- 
ternal devices such as vol- 
atile RAM memories in 
memory cards, palmtop 
computers, and scanners. 

If the host equipment's 
supply voltage falls below 
the first threshold, the volt- 
age monitor switches to a 

standby mode. If the sec- 
ond threshold is reached, 
the monitor IC automat- 
ically switches demand 
from the primary power 
supply to a battery backup 
supply. 

The detection voltage for 
the BA6129F is 3.5 volts 
for the standby mode and 
3.3 volts for the backup 
mode. The detection volt- 
age for the BA6162/F is a 

higher 4.2 volts, but its 
backup mode switching 
voltage is also 3.3 volts. In- 
ternal circuitry provides 
hysteresis to prevent cir- 
cuit instability during power 
supply switching. 

Both voltage- monitoring 
IC's are available in 8 -pin 
surface- mount, small -out- 
line IC (SOIL) packages, 
and the BA6162/F is also 
packaged in an 8 -pin DIP. 

The BA6129F and 
BA6162 /F voltage - 

monitoring ICs are priced 
at $.50 each in 1000 -piece 
quantities. 
Rohm Corporation 
3034 Owen Drive 
Antioch, TN 37013 
Phone: 615- 641 -2020 
Fax: 615- 641 -2022 

TEMPERATURE SIM- 
ULATORS. Two new hand- 
held temperature sim- 
ulators from Wavetek can 
be adjusted in 1° and 0.1° 
increments over a wide 

range. Both Models 473 
and 475 can measure a 4- 
to 20- milliampere signal 
while simulating tempera- 
ture. The simulators are in- 
tended for calibrating tem- 
perature transmitters and 
signal conditioners. 

Both temperature sim- 
ulators can simulate four 
different sensors for cali- 
bration purposes and mea- 
sure their output for display 
on an LCD digital tempera- 
ture indicator. The LCD 
readouts and a user- friend- 
ly keypad are said to make 
the simulators easy to read 
and use. Their compact 
size and long battery life 
make them suitable for 
field servicing. 
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The 473 is intended for 
thermocouple calibration. 
It directly emulates type K, 
J, and T thermocouples, 
and it will source up to 100 
millivolts DC to simulate 
other thermocouples. The 
475 simulates resistance 
temperature detectors 
(RTD). It will directly simu- 
late both 0.00385 and 
0.00392 type platinum 
100 -ohm RTDs and copper 
10 -ohm RTDs. It will also 
source up to 1000 ohms for 
the calibration of other 
RTDs, and it can also cali- 
brate standard potentiom- 
eter settings. 

The 473 temperature 
simulator is priced at $795 
and the 475 is priced at 
$895. 
Wavetek Corporation 
9145 Balboa Avenue 
San Diego, CA 92123 
Phone: 619 -279 -2200 
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TINY VOLTAGE -CON- 
TROLLED OSCILLATOR. Z- 
Communications claims its 
new Model SMV2500 
VCO is the world's small- 
est voltage -controlled os- 
cillator (VCO) integrated 
circuit. It was developed for 
wireless local -area net- 
works (LAN). Small pack- 
age size was emphasized 
to minimize its 
"footprint "on the "credit - 
card-" size circuit boards 
that fit in laptop personal 
computers. 

The SMV2500 VCR will 
oscillate in the 2.4 GHz to 
2.485 GHz frequency 
range. It operates from a 3- 
volt DC supply voltage, and 
typically draws only 16 milli- 
amperes. Phase noise is 

specified at - 85 dBc /Hz 
at a 10 kHz offset, and its 
second harmonic minimum 
is - 20 dBc. The VCO 
package measures 
0.3 x 0.3 x 0.117 inch. 
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The SMV2500 voltage - 
controlled oscillator is 
priced at $5.75 each in 
100,000 quantities. Sam- 
ples are priced at $150 
each. 
Z- Communications, Inc. 
9939 Via Pasar 
San Diego, CA 92126 
Phone: 619 -621 -2700 
Fax: 619- 621 -2722 

RF SWEEP GENERATOR. 
Lurie Instrument's new 
LI10A radio frequency 
sweep generator has two 
built -in channel amplifiers. 
It can permit the frequency 
responses of two S- param- 
eters to be monitored on a 

two -channel oscilloscope. 
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The benchtop 1.2 -GHZ 
sweep generator offers 
fast continuous sweep, 
marker grids with single 
crystal time base, and 
stepped and continuous 
level adjustment. Sweep 
width is variable from 2 

MHz to full range. The 50- 
and 75 -ohm accessories 
available include a detector 
head, a reflection bridge 
with built -in detector, and a 

signal divider. Also avail- 
able from Lune are a bias 
tee, a 20 -dB attenuator, 
and a 50/75 -ohm minimum 
loss pad. 

The LI10A RF sweep 
generator is priced at 
$1685. 
Lurie Instruments 
2738 Orange Avenue 
La Crescenta, CA 91214 
Phone: 818- 957 -7714 
Fax: 818 -957 -2208 

DUAL AND QUAD VIDEO OP 

AMPS. The EL2210 and 
EL2211 dual video opera- 
tional amplifiers and 
EL2410 and EL2411 quad 
versions of those op -amps 
from Elantec are made with 
the complementary bipolar 
(BiCMOS) process. The 
op -amps were developed 
specifically for consumer 
video equipment. 

TheEL2210 and EL2211 
dual op -amps operate from 

5 -volt supplies with a 

gain of +1 with 50 -MHz 
bandwidth. Both the dual 
op -amps will drive a 150- 

CIRCLE 26 ON FREE 

INFORMATION CARD 

A tradition 1 technical 
excellence 1 

Company Howard W. Sams & proud 
to announce . new alliance 
Hall Computer Publishing. Sams is now 

Master the Distributor of Prentice Hall 
electronic the distribution m. ..: 

this mean to you, W. Sams : 

Company . We are . able to . 
you . . thousand titles on technical and 
computer subjects the dependability and 
thoroughness . u have come to expect from 

Sams' products. . . your . . Sams 

distributor or . customer service representative 
at our . ll-free nurnber for . _ information. 

alpha 
books 

. .- 
1 aI :.. 

ñRP 
NEW RIDERS 

SAMS 
PUBLISHING 

QUE 
PROMPT 
PUILICATIONS 

800-428-72674 
Howard W. Sams o .a 

Drive 2647 Waterfront Parkway, East 

Indianapolis, . 
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ohm load to +2 volt and 
-1 volt with a 100 -MHz 
bandwidth. Slew rate is 130 
volts per microsecond. 

EL2410 and EL2411 
quad versions operate at 
± 5 volts at a gain of + 2 

with 100 MHz of band- 
width. Differential gain for 
the quad op -amps is spec- 
ified at 0.07 %, and dif- 
ferential phase at 0.15 °. 

The dual op -amps are 
available in 8 -pin plastic 
DIP packages and 8 -lead 
small -outline transistor 
(SOT) packages. The quad 
versions are available in 16- 

pin plastic DIP and 16 -lead 
small -outline packages. 

The pricing for the video 
op -amps begins at $2.40 
each in 100 quantity. 
Elantec, Inc. 
1996 Tarob Court 
Milpitas, CA 95035 
Phone: 408 -945 -1323 
Fax: 408-945-9305 s 

Try the 

R 

bulletin board 
system 

(RE -BBS) 
516 -293 -2283 

The more you use it the 
more useful it becomes. 

We support 1200 and 2400 

baud operation. 

Parameters: 8N1 (8 data 
bits, no parity, 1 stop bit) 
or 7E1 (7 data bits, even 
parity, 1 stop bit). 

Md yourself to our user 
files to increase your 
access. 

Communicate with other 
R -E readers. 

Leave your comments on 

R -E with the SYSOP. 

RE-BBS 
516-293-2283 25 
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NEW LITERATURE 
Use The Free Information Card for fast response. 

Total Recall: The Ultimate 
Guide to Memory Manage- 
ment; by Gary Saxer and 
Ellen Sander. Osborne 
McGraw -Hill, 2600 Tenth 
Street, Berkeley, CA 94710; 
Phone: 510 - 549 -6600; Fax; 
510 -549 -6603; $19.95. 

This book will give you a 
clear understanding of per- 
sonal computer memory- 
both concept and actual 
hardware. It's information 
you'll need to make in- 
formed purchasing deci- 
sions and solve any prob- 
lems related to memory 
that you might encounter. 
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This guide by Saxer and 
Sander delves into the his- 
tory of computer memory, 
and explains how and why 
the various kinds of com- 
puter memory evolved. 
You'll find a straightforward 
explanation of how the 
memory in your personal 
computer works, how your 
applications software finds 
the memory it needs, and 
how to provide more mem- 
ory for those applications. 
You'll also find out how to 
master memory manage- 
ment with DOS 6 and other 
memory mangers, and 
you'll learn how to trou- 
bleshoot problems in DOS 

and Windows operating 
systems and local -area 
networks (LAN). 

You'll find the informa- 
tion you need to install and 
configure memory, and 
you'll learn how memory 
works in the multitasking 
environment. The guide 
also tells you how to deter- 
mine how much memory 
your computer is using. A 
special question- and -an- 
swer section is devoted to 
many common memory 
problems and their solu- 
tions, including how to re- 
spond to memory error 
messages and how to sol- 
ve hardware conflicts that 
can prevent your PC from 
booting or cause it to 
crash. 

Amateur Radio RV Anten- 
nas; by Robert K. Benson, 
W2HZF. Tiare Publications, 
P. 0. Box 493, Lake Geneva, 
WI 53147; Phone: 
414 -248 -4845; $14.95 plus 
$2 shipping and handling. 

This is the book for ama- 
teur radio operators who 
want to take their avocation 
along with them when they 
take off on their vacations. 
Existing amateur radio 
equipment makes it prac- 
tical to take your radio gear 
with you in a recreational 
vehicle or set it up at a 

campground. You can even 
operate from a yacht, if you 
so desire. 

The author cautions that 
the right antenna is essen- 
tial for good communica- 
tions with a ham station in 
the field. The book explains 
what to look for in anten- 
nas- construction, materi- 
als, size and directivity-if 
you want to purchase a fac- 
tory-built antenna for field 

AMATEUR RADIO 

RV ANTENNAS 
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use. It also gives you guid- 
ance on how to build and 
install suitable antennas if 
you elect the do- it- yourself 
route. 

The special operating 
conditions found on a wide 
variety of recreational vehi- 
cles such as motor homes, 
campers, trailers, and even 
boats are described. This 
book will help the amateur 
match his antenna system 
to the RV of his choice to 
obtain maximum cornmuni- 
cations efficiency. 

Benson's book de- 
scribes the antennas best 
suited for receiving and 
transmitting while you are 
driving, and it identifies 
those best suited for oper- 
ating at a fixed location 
such as a campground. The 
recommended mounting 
positions and procedures 
are detailed. Tips are pro- 
vided on the selection and 
installation of ancillary 
equipment for an efficient 
mobile ham station. 

The Mac Internet Tour 
Guide: Cruising the Internet 
the Easy Way; by Michael 
Fraase. Ventana Press, P. 0. 
Box 2468, Chapel Hill, NC 

27515; Phone: 

919 -942 -0220; Fax: 
919 -942 -1140; $27.95, in- 
cluding diskette. 

This combination book 
and disk will help Mac com- 
puter users master the In- 
ternet. It does this by 
replacing obscure Unix 
commands with the icons 
and boxes familiar to Mac 
users. The book explains 
how to get connected and 
make use of Internet in a 
simple, step -by -step for- 
mat that allows readers to 
proceed at their own pace. 

TREMAC INTERNETS I- TOUR GUIDE -1 
CRUISING THE INTERNET THE EASY WAY 
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Fraase's book will be a 
roadmap to Internet's infor- 
mation resources for both 
novices and experienced 
Mac computer users. It ex- 
plains network benefits, 
and it provides an overview 
of the history and growth of 
Internet with predictions 
about its future growth. 
Fraase also explains how 
the Internet is organized 
and its networking pro- 
tocols. He also discusses 
the requirements for good 
networking "manners." 

The disk contains file - 
transfer software that lets 
users visit remote sites 
quickly and easily to down- 
load desired programs and 
files. Included are E -mail 
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5 sure steps to a fast start 
as a high -paid 

computer service technician 
1 Choose a 
complete training 
program for a 
secure tomorrow 
Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a computer service business of your own. 

But to succeed in computer service today, you need training - 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI -the leader in career -building, at -home electronics training 
for 80 years -gives you useful knowledge, hands-on skill, and real -world 
experience with a powerful 486sx computer you keep. NRI is all you need 
to succeed in this growing, rofitable field. 

COI MPUTERF 
ERVIC II .g r . 

II , IM /' / .r 41=111 
MI /UM 

1994 Good pay, too! 2004 

2. Move 
beyond "book 
learning" to 
try things for 
yourself 
NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 

invaluable practical experience. You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 

3 Get inside a 
486sx computer 
system 
If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That's why 
NRI now includes a high -speed 
486sx mini -tower computer as 
the centerpiece of your hands - 
on training. 

As you build this 1 meg 
RAM, 32 -bit CPU from the 
keyboard up, you actually see 
for yourself how each section 
of your computer works. You 
assemble and test your 
computer's "intelligent" 
keyboard, then interface the power supply and high -density floppy disk 
drive. But that's not all. 

You go on to install a powerful new 200 meg hard disk drive and Super 
VGA Color Monitor, today's most wanted computer peripherals. Now not 
only will you dramatically increase your computer's storage capacity, but 
you'll get to enjoy the drama and impact of a full-color display! 

Plus, now you train with and keep the latest in 

diagnostic hardware and software: the RACER. 
plug -in card and QuickTech software program, both 
from Ultra -X. Using these state-of-the-art diagnostic 
tools, you learn to quickly identify and service 
virtually any 
computer problem 
on IBM - 

compatible 
machines. 

4 
; 

Make sure you've always got 
someone to turn to for help 

Throughout your NRI 

training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 

technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 

you're in a classroom of 

one, giving you as much time and personal attention as you need. 

5 Start a bright new future by 
sending for your FREE catalog today! 
Discover for yourself how easy it is to succeed in 

computer service. Return the coupon to get NRI's 

big, full -color catalog describing every aspect of 

NRI's incomparable computer training, as well 
as training in TV /video /audio servicing, 
telecommunications, industrial electronics, 
and other growing high -tech career fields. 
Find out more about how step -by -step 
training the NRI way will help get you 
where you want to go! 

If the coupon is missing, write to: NRI 

Schools, McGraw -Hill Continuing Education, 
4401 Connecticut Avenue NW, Washington, DC 20008. 

iti iÌÌi 
McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

For career courses 
approved under GI Bill 

check for details. 

I'CHECK ONE CATALOG ONLY 
Microcomputer Servicing 
TVNideo /Audio Servicing 
Telecommunications 
Industrial Electronics /Robotics 
Basic Electronics 

Computer Progamming 
PC Applications Specialist 
Multimedia Specialist 
Programming in C ++ with Windows 
Bookkeeping & Accounting 

Name 

Address 

I City State Zip 
Accredited Member, National Home Study council 3 -0194' 
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software that converts In- 
ternet's Unix commands to 
a form that is easier for 
Mac owners to use and de- 
compression software that 
decodes files from most 
personal computers. 

30th Anniversary Catalog. 
Jensen Tools Inc., 7815 
South 46th STreet, Phoenix, 
AZ 85055 -5399; Phone: 
800 -426 -1194; Fax: 
800 -366 -9662; free. 

Jensen's 256 -page mas- 
ter catalog describes the 
company's product line. 
Photographs and pricing in- 
formation accompany each 
item described. The cata- 
log includes tool kits, 
cases and carts, personal 
computer accessories, 
telecommunications equip- 
ment, and test equipment 
for local -area networks and 
fiber optics. It also includes 
wire, cable, crimpers, wire - 
wrap tools, and soldering 
equipment. 
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For the workplace there 
are workbenches, tools, 
boxes and containers that 
prevent damage from elec- 
trostatic discharge, circuit 
boards, lighting fixtures, 
and cleaning equipment. 
The catalog contains color - 
coded pages to simplify 
the search for desired 
products, a table of con - 

30 tents, and a detailed index. 

Silicon Photodiodes 1994 
Catalog. Centronic, Inc., 
2088 Anchor Court, Anchor 
Business Park, Newbury 
Park, CA 91320; Phone: 
805 -499 -5902; Fax: 
805 -499 -7770; free. 

This full -color, 50 -page 
catalog from Centronic in- 
cludes product pho- 
tographs and specifica- 
tions for the company's 
standard and application - 
specific photodiodes. In- 
cluded are charts and data 
that will help buyers select 
the right photodiode for 
any given application. 

ATALO 
OTOG DIODES 

1i0 00000 e0osoe - 

ooeoo00 0e000e0 ? seem oeoe 
..-- 
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The catalog includes a 
handy photodiode selec- 
tion guide and a six- page 
technical tutorial on pho- 
todiodes. It covers struc- 
ture, theory of operation, 
and spectral response. The 
text explains temperature 
effects and key param- 
eters, and includes typical 
circuit diagrams and com- 
monly used abbreviations. 
The catalog includes out- 
lines of photodiode dies, 
package outlines, and pre- 
cautions for handling pho- 
todiodes. 

WordPerfect 6: The Pocket 
Reference; by Mella 
Mincberg. Osborne 
McGraw -Hill, 2600 Tenth 
Street, Berkeley, CA 94710; 
Phone: 510-549-6600; Fax; 
510 -549 -6603; $9.95. 

This pocket -sized refer- 
ence book is said to con- 
tain all the information 

POCKET 
REFERENCE 
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needed to guide WordPer- 
fect 6 users to expert-level 
proficiency in a step -by- 
step format. It is arranged 
to give readers the an- 
swers they need as fast as 
possible, and it contains an 
alphabetical listing of all the 
important WordPerfect 6 
functions and features. 
This version includes such 
features as desktop pub- 
lishing, mail- merging, 
changing styles, and pre- 
paring tables and columns. 

An overview section 
covers such general topics 
as cursor movement, 
codes, and blocking. A 
handy pull -out command 
card consolidates the most 
important commands and 
features. The book is said 
to be more streamlined 
than a manual, but far more 
detailed than a command 
card. 

Hands -on exercises al- 
low novices to work at their 
own pace as they build their 
skills. All the basic features 
from typing and editing to 
retrieving, saving, and 
printing documents are de- 
scribed. The reader with 
experience in word pro- 
cessing who is upgrading 
to WordPerfect 6 from an 
earlier version will find all 
the information needed to 
switch over and become 
productive quickly. 

All Thumbs Guide to Home 
Security; by Robert W. 
Wood. Tab Books Inc., Blue 
Ridge Summit, PA 
17294 -0850; Phone: 
1- 800 -233 -1128; $9.95. 

This illustrated guide is 
offered with the claim that it 
will provide homeowners 
and renters with all the in- 
formation they'll ever need 
to safeguard their homes 
against burglary and fire. 
Moreover, it is sold with a 
money -back guarantee 
that novices will be able to 
complete the projects suc- 
cessfully without outside 
help. 
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According to its author, 
Bob Wood, you don't need 
formal training in wiring and 
electricity to carry out the 
inexpensive security mea- 
sures he discusses. Wood 
claims that, if organized 
effectively, the projects de- 
tailed in the book can re- 
duce the risk of fire and 
intrusion significantly -and 
they might even help to re- 
duce insurance rates. 

It includes easy -to- follow 
directions on how to install 
burglar alarms, smoke de- 
tectors, outdoor lighting, 
and indoor and outdoor 
motion sensors. You'll find 
instructions on the installa- 
tion of deadbolt, anti -slide 
and other security locks on 
doors and windows. It even 
explains how to position 
shrubs and plants around a 
house to deter unwanted 
intrusion. 
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Build Your Own Low -Cost 
Data Acquisition and Dis- 
play Devices; by Jeffrey 
Hirst Johnson. Tab Books 
Inc., Blue Ridge Summit, PA 

17294 -0850; Phone: 
1- 800 -233 -1128; $19.95. 

Here is a book that ex- 
plains how to make flexible 
and affordable data -ac- 
quisition and display de- 
vices for any IBM- compati- 
ble computer. It includes all 
the information that you'll 
need to turn a personal 
computer into a high -per- 
formance data -acquisition 
system. 

Johnson's book includes 
circuit designs and step- 

Build Your Own 

DATALOW 

- C O 5 T 

ACQUISITION 
en 

DISPLAY 

DEVICES 
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by -step instructions for 
building a wide variety of 
portable plug -in devices 
that allow fast, effective 
data communication in 
many different situations. 
After presenting the basic 
principles of data transmis- 
sion, Johnson tells you 
how to program interfaces 
for serial and printer ports. 
He also explains how to de- 
sign circuits for parallel and 
serial interfacing and digital 
sensing and measurement. 

Included in the book is a 

complete project for build- 
ing a versatile digital volt- 
meter and writing a simple 
data -acquisition program. 
Also included are software 
routines to support the 
hardware and information 
on data formats and rates, 
cabling and connectors, 
and troubleshooting. it 

r 
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From the Lab 

to your 

Living Room! 

Does your VCR have a "'lead Cold ?" 

Probably not! However, through constant playing and using of degrading dry 

or wet cleaners, the output of your video tapes has slowly diminished to an 

unacceptable level and the VCR plays as if it has a head cold! The culprit is 

most likely clogged and dirty video and /or audio heads. 

The 3M Black WatchTM Head Cleaner Videocassette uses a patented mag- 

netic tape -based cleaning formation to remove head clogging debris. No for- 

eign substances such as cloth, plastics or messy liquids and no harsh abra- 
sive materials are present. The cleaner's usable life is 400 cleanings or more! 

It's easy to use. Place the 3M Black WatchTM Head Cleaner Videocassette 
in the VCR and press the Play button. A pre- recorded message appears clear- 

ly on your screen and an audible tone is heard, telling you that the cleaning 
process is now completed. No guess work, you never over clean! 

3M Black WatchTM Head Cleaner Videocassette S® IVN51 $19.95 

Once your VCR's head cold is cured, and the unit plays like new, consider 
using the finest videocassette you can buy -the 3M Black WatchTM T120 Hi 

Pro VHS 4410 Videocassette. The 4410 is the highest performing video- 
cassette available today for use with all standard format VHS recording hard- 
ware! 

Here's what you hear and see....A sharp, clear picture -brightest colors - 
freedom from streaks, flashes and snow -outstanding high -fidelity audio re- 

production- optimum camcorder performance -maintains recording integri- 
ty. 3M Black WatchTM video tape is 100% laser inspected to guarantee surface 

smoothness and drop -out free performance. 

3M Black WatchTM T120 Hi Pro VHS 4410 Videocassette lVIISL $8.00 

CLAGGK INC. - 3M VHS Special Offer 
P.O. Box 4099, Farmingdale, New York 11735 

Yes, I like your offer and here is my order for 3M Black WatchTM products! 

3M Black WatchTM Head Cleaner Videocassette ($19.95 each) $ 

3M Black WatchTM T120 Hi Pro VHS 4410 Videocassette ($8.00 each) $ 

Shipping and handling per order $ 4.00 

Total Amount in U.S. Funds only $ 

New York State residents add local sales tax. Canadians add $6.00 per order. No for- 

eign orders. Do not send cash. 

Bill my VISA MasterCard Expire Date _// 
Card No. 

Signature 

Name (Please print) 

Address 

City State ZIP 
31 
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GET THE LATEST ADVANCES IN ELECTRONICS 
WITH A SUBSCRIPTION TO 

Electronics 
Radin Combined with 

Electronics® 

BUILD A MINIATURE 
VIDEO TRANSMITTER 
that works with virtually 
any video camera! 

Build an 
AUDIO SCRAMBLING ¡ 
SYSTEM 
and keep your phone 
conversations private! 

Learn how to make -- 
HIGH -DUALITY PC BOARDS 
at home! 

Build our high -tech _ 

XMAS ORNAMENTS ì 
and add color to your holfdaW 
Learn how to put 
TRANSISTOR OSC!LLATDRS -w -' 
to work in your 
neat design! 

Build our 
EPROM EMULATOR 
for working with 
microcontrollers 

¿ AEMâtuE 

Electronics Now gives you 
exciting articles like: 

Buyer's Guide to Digital 
Oscilloscopes 
Build A Scanner Converter 
Single -Chip Voice Recorder 
Build A MIDI Interface for your PC 

Troubleshoot Microprocessor 
Circuits 
Build A High -Power Amplifier for 
your Car 
Add Music On Hold to your Phone 
All About Binaural Recording 
VGA -to -NTSC Converter 

11í0'W 
ENJOY THE WORLD OF ELECTRONICS EACH MONTH! 

Subscribe to the best electronics magazine - 
the one that brings you the latest high -tech 
construction projects, feature articles on new 
technology, practical troubleshooting 
techniques, circuit design fundamentals, and 
much more. 

Electronics Now looks to the future and shows 
you what new video, audio and computer 
products are on the horizon. What's more 
you'll find helpful, monthly departments such 
as Video News, Equipment Reports, Hardware 
Hacker, Audio Update, Drawing Board, 
Computer Connections, New Products, and 
more. All designed to give you instruction, tips, 
and fun. 

BUILD AN 
ULTRASONIC 
RADAR 
STATION 

a and 
an your u 
sur Dings! 

SMART TURN SIGNAL 

rwaion to flume! 

Learn theme/Tye:tend 
MPOLAR TRANSISTORS 

,a' [app\rtatwns! 

Now lo 
PRO ALOUALITY 
PC BOARDS 
al home! 

anáñoRUMANALYSERS they are .ee 
Ea:raseuud 

AUROR A MONITORuorme , °teAtert 
naI' 

F BwA°lI 
FOR FASTER SERVICE CALL TODAY //), m,EO °;`° 

In SISTOR 

1-800-999-7139 

DELAY SUBSCRIBE TODAY! 
Just fill out the order card in this magazine and mail it in today. 

7RB44 
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Know who's calling you 
before you pick up the 
phone with this easy -to- 
build Caller -ID circuit. 

TERRY J. WEEDER 

CALLER I D 

CLEAR 
REVIEW 

BCK 
REVIEW 

FWD 

-..---... 

HAVE YOU EVER BEEN TOO BUSY TO 
answer your phone but afraid of 
missing an important call? Are 
you tired of spending your din- 
ner time brushing off annoying 
telephone salesmen? Build our 
caller -ID circuit and you will see 
the telephone number of the 
calling party before you answer. 
You can decide whether or not 
you want to talk to the caller. 
The caller ID system can also re- 
tain in memory the phone 
number of the five most recent 
calls, and the time of day that 
they were received. 

About caller ID 
The service that makes it pos- 

sible to display the number and 
time of incoming calls is known 
as CND (calling number deliv- 
ery). This service is now avail- 
able in most major commu- 
nities. Check with your local 
telephone company to see if it is 
available in your area. CND is a 
subscriber feature that trans- 
mits digital data that indicate 
the date, time, and number of 

the calling party during the si- 
lent period between the first 
and second ring. You must sub- 
scribe to the service to receive 
the data, which will be received 
whether the caller subscribes or 
not. (Most phone companies, 
however, provide a means for a 
caller to block the transmission 
of his number.) The fee for the 
Caller -ID service is about $6.50 
per month. 

The date and time informa- 
tion is sent on all calls, but the 
actual calling number will be 
available only from parties who 
are calling from within your 
area. At the present time your 
area consists of local calls that 
originated from where the CND 
is available. The number can be 
blocked by the calling party, in 
which case a special code is sent 
in place of the number indicat- 
ing that this is the case. A spe- 
cial code is also sent if the call 
originated from outside your 
area. 

The data is transmitted se- 
rially with the least- significant 

bit first, at a rate of 1200 bits per 
second. The data is modulated 
using frequency -shift keying 
(FSK), with 1200 Hz being a log- 
ical 1 (mark) and 2200 Hz being 
a logical 0 (space). Each 8 -bit 
word is preceded by a start bit 
(space) and followed by a stop 
bit (mark). In addition, up to 10 
mark bits can be added between 
words. 

The portion of the message 
that contains the calling 
number is preceded by a "type 
code" of 04 hex. The first word 
to follow is a "length" word, 
which is the number of words in 
the message. That is followed by 
the date, time, and number in 
ASCII format, and a "check 
sum." For example, the data for 
a call made at 1:30 PM on Febru- 
ary 12 would be sent as follows: 

typelength 
02129413305135551212 
checksum 

Note that the time is in the 24- 
hour format. 33 
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FIG. 1-THE HEART OF THE CALLER ID circuit is microcontroller IC1 which processes 
the serial data from IC2, outputs ASCII characters to DISP1, and monitors switches 
S1 -S3. 

FIRST RING 0.5 , 

I 2 SECONDS ISECI 

RING DETECT (12) 

0.5 SECOND RING 
I 2SECONDS 

0101 1 DATA 

CARRIER DETECT (13) 

DATA OUT (15) 

DATA 

POWER UP (7) 

FIG. 2- TIMING RELATIONSHIPS between the data present on the phone line (top), 
and the output pins of IC2. 

Circuit theory 
A schematic diagram of the 

Caller -ID circuit is shown in Fig. 
1. Motorola's new MC145447 
calling line identification re- 
ceiver chip (IC2) strips the FSK 

34 tones from the telephone line 

and converts them to TTL -level 
data. The tones are coupled 
through C3, C4, R2, and R3 to 
the input pins 1 and 2 of IC2. 
Bridge rectifier BR1 converts 
the ring voltage to DC and ap- 
plies it through attenuator R4- 

R6 to the RING- DETECT inputs 
(pins 3 and 4) of IC2. Figure 2 
shows the timing relationship 
of IC2's output pins when the 
data is being received. 

The heart of the circuit is ICI, 
a PIC16C55 EPROM -based 8 -bit 
CMOS microcontroller man- 
ufactured by Microchip Tech- 
nology, Inc. This micro - 
controller has two 8 -bit I/O 
ports and one 4 -bit I/O port. An 
internal EPROM memory holds 
the program that decodes the 
data output by IC2, controls the 
LCD display, and senses any in- 
put from three switches. A pre- 
programmed PIC16C55 is avail- 
able from the supplier listed in 
the Parts List. Code for pro- 
gramming the chip yourself is 
available on the Electronics 
Now BBS (516- 293 -2283, 
1200/2400, 8N1) as a file called 
CID. ZIP 

Figure 3 is a flowchart of the 
operating software. The RING DE- 
TECT pin of IC2 is constantly 
monitored by ICI. When a low is 
detected on this pin (indicating 
a valid ring pulse on the tele- 
phone line) IC1 pulls pin 7 of IC2 
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START 
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INIT. DISPLAY 
PRINT LOGO 

SHIFT DISPLAY 
FORWARD 

SHIFT DISPLAY 

YES BACKWARDS 

BRING IC2 OUT 
OF STANDBY 

CLEAR DISPLAY 

PUT IC2 
IN STANDBY 

GET 8 BIT WORD 1 
FROM IC2 

GET AND DISCARD 
MESSAGE LENGTH 

GET AND DISCARD 
DATE 

GET TIME AND 
LOAD INTO MEM 

CHANGE TIME TO 
12HR AM/PM FORMAT 

LOAD 'PRIVATE' 
YES INTO MEM 

LOAD 'OUT AREA 
YES INTO MEM 

GET AND DISCARD 
AREA CODE 

GET NUMBER AND 
LOAD INTO MEM 

OUTPUT MEM 
TO DISPLAY 

PUT IC2 
IN STANDBY 

SLEEP UNTIL 
WATCHDOG TIMEOUT 

FIG. 3- FLOWCHART of the operating software for the microcontroller. A pre -pro- 
grammed microcontroller is available from the source mentioned in the Parts List. 35 
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verts the serial data output from 
IC2 into 8 -bit parallel data. 
When a start bit is detected on 
IC2's DATA line, IC1 waits for a 
time period equal to 1.5 bits be- 
fore it reads the data line. That 
ensures that the DATA line is 
midway through the first bit 
after the start bit when being 
read. The most -significant bit of 
IC1's receive register is initially 
set to equal the state of the data 
line. The register then shifts 
one place to the right, waits for 
a time period equal to 1 bit (plac- 
ing it mid -way through the sec - 

9 and bit), and then reads IC2's 
DATA line. IC1 again sets its re- 
ceive register's MSB equal to 
IC2's DATA line and then shifts 
the register one place to the 
right. After eight cycles of read- 
ing and shifting, IC1 holds one 
8 -bit word in its receive register. 
After IC1 verifies that there is a 
stop bit, it either stores the 8 -bit 
word in a separate register or 
discards it as depicted in the 
flowchart. 

The first word of the calling 
number stream is 04 hex. When 
that word is received, ICI knows 
that the data that follows is call- 
ing- number data. As IC1 re- 
ceives the data from IC2, it iden- 
tifies the characters which will 
be sent to the 16- character LCD 
readout (DISP1) and stores 
them in 16 internal registers 
(one register for each character 
space in the display). After re- 
ceiving all the calling- number 

14 

13 
12 

11 

10 

8 

7 

6 

5 

4 

3 

2 

DISP1 

FIG. 4- PARTS- PLACEMENT DIAGRAM. The 14- conductor ribbon cable that should be 
used to connect the display module to Pin 1 on the main board is indicated by a 
rectangular pad instead of a oval one. 

low, placing the chip in the ac- 
tive mode. IC1 then waits for a 
low on the CARRIER DETECT pin. 
If a low is not detected within 
1.5 seconds, ICI aborts the pro- 
cess and resumes monitoring 
RING DETECT. Ifa CARRIER DETECT 
does occur within this time 
period, IC1 looks for the first 
start bit on IC2's DATA pin. If the 
start bit does not occur within 1 

second, the process is again 
36 aborted. This "find or abort" 

process of monitoring the out- 
puts of IC2 ensures that IC1 
knows exactly when the data is 
going to be sent and is not 
fooled by glitches on the tele- 
phone line (such as those 
caused by lifting the receiver), 
or by the detection of any ring 
pulses after the first one. 

The microcontroller does not 
have an I/O port specifically de- 
signed for serial input, so the 
programming software con- 
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PARTS LIST 

All resistors are 1/4 -watt, 10 %, un- 
less otherwise specified 

R1 -130 volts RMS varistor 
R2, R3, R10 -R12, R15 -R18- 

10,000 ohms 
R4-470,000 ohms 
R5- 18,000 ohms 
R6- 15,000 ohms 
R7- 270,000 ohms 
R8, R9 -2000 ohms 
R13, R19- 47,000 ohms 
R14- 10,000 ohms, trimmer 

potentiometer 
Capacitors 
Cl, C2-0.2 µF, 100 volts, Mylar 
C3, C4-470 pF, 50 volts, ceramic 

disc 
C5 -0.22 µF, 35 volts, tantalum 
C6, C9, C10, C12 -0.1 uF, 50 volts, 

Mylar 
C7, C8-15 pF, 50 volts, ceramic 

disc 
C11 --47 uF, 35 volts, electrolytic 
Semiconductors 
BR1 -1 -amp, 200 -PIV, full -wave 

bridge rectifier 
D1- 1N753, 6.2 -volt Zener diode 
IC1- PIC16C55, 8 -bit micro - 

controller (Microchip) 
IC2- MC145447, calling line identi- 

fication receiver (Motorola) 
Q1- MPSA13, NPN Darlington 

transistor 
Other components 
DISP1 -16 x 1 LCD module 
XTAL1- 3.58 -MHz TV colorburst 

crystal 
S1 -S3 -SPST momentary push- 

button switch 
Miscellaneous: Enclosure, PC 

board, IC sockets, 9 -volt alkaline 
battery or 9 -volt AC -to -DC wall 
adapter, telephone cord with 
modular plug, battery clip, ribbon 
cable, wire, solder, etc. 

Note: The following items are 
available from Weeder Tech- 
nologies, P.O. Box 421, Batavia, 
Ohio 45103: 

Double sided PC board 
(WTCID -B) -$9.50 

Kit of all board -mounted 
components including pre- 
programmed PIC16C55 
(WTCID -C)- $24.50 

LCD display module 
(DISP16X1)- $18.50 

All orders must include an addi- 
tional $3.50 for shipping and 
handling. U.S. and Canadian 
orders only. Ohio residents 
must add 6% sales tax. 

Note: Call your local telephone 
company to verify that Caller - 
ID service is available in your 
area before ordering. 

data and changing the time 
from a 24 -hour format to a 12- 
hour format, ICI outputs the 
contents of its 16 registers to 
the LCD display through port C. 
The LCD display is wide enough 
to display only the time of day 
and the 7 -digit telephone 
number, so the date and area 
code is discarded. 

If the calling party is blocking 
the transmission of his 
number, a letter "P" will be re- 
ceived immediately after the 
date and time. In this case ICI 
loads -along with the time - 
the word "PRIVATE" into its reg- 
isters in place of a telephone 
number. Similarly, if the calling 

FIG. 5 -THE COMPLETED PROTOTYPE. 
The small project case is the perfect size 
to place next to your telephone. 

party is outside your area, a let- 
ter the letter "O" is received in- 
stead of the telephone number. 
ICI then loads, along with the 
time, the message "OUT AREA" 
in its registers. 

The LCD has its own internal 
memory which holds five 16- 
character messages. Each time 
a call comes in, IC1 addresses 
and writes to the next 16- 
character block, returning to 
the first block after reaching 
block number 5. Therefore 
DISP1 will always be holding the 
last five calls in memory. If IC1 
detects an input from switch Si 
or S2, it sends the instructions 
to DISP1 to shift the display 
backward or forward: it still re- 
members the address of the last 
block written to, however, and 

returns the display to this block 
when a new call comes in. If IC1 
detects an input from S3, it 
clears the display and erases all 
contents in the display memory. 

The circuit can be powered by 
either a 9 -volt battery or DC wall 
adapter. A regulator is formed 
by Q1, D1 and R19, which drops 
the 9 volts down to 5 volts. The 
regulator is specifically de- 
signed to draw low current for 
longer battery life. The circuit 
draws only about 1 milliampere 
in the standby mode, and about 
12 to 14 milliamperes when a 
call comes in. 

Construction 
The circuit is assembled on a 

2.5- x 3 -inch double -sided PC 
board. The foil patterns for the 
PC board are provided for those 
who wish to etch their own 
board. A pre -made PC board is 
also available from the source 
mentioned in the Parts List. Fol- 
low the parts -placement di- 
agram shown in Fig. 4. Start by 
mounting IC sockets for ICI and 
IC2. Pay particular attention to 
the pads on ICI which have 
traces running between them. 
It is very easy to create a bridge 
of solder between those pads 
and the traces if you're not very 
careful. 

Mount the resistors, capaci- 
tors and all other components. 
Pay attention to the orientation 
of the polarized components 
such as C5, C11, and D1. The 
pad spacing for Ql is very tight, 
so extra care should be observed 
when soldering this compo- 
nent. Crystal XTAL1 should not 
be seated all the way down onto 
the board when soldering it be- 
cause there is a chance that the 
metal case of the crystal will 
short the pads together. Use 
twisted pairs of insulated hook- 
up wire to connect the switches 
as shown. However, make sure 
the switches are installed in the 
case cover before you solder the 
leads to them. 

Use a length of 14- conductor 
ribbon cable to connect the dis- 
play module to the board. Sepa- 
rate the wires on each end of the 
cable for a length of about 1 inch 
to make it easier to solder them 
to the PC board and the display 

Continued on page 84 37 
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A PYROELECTRIC DETECTOR IN THIS 
battery- portable instrument de- 
tects the presence of animal or 
human intruders night or day 
by sensing their body heat. The 
detector can supplement your 
home security system, or you 
can monitor animals for nature 
study or find sources of heat 
loss. 

This project will introduce 
you to the fundamentals of in- 
frared emission and detection. 
The instrument could help you 
locate hidden or buried heat 
sources that could be wasting 
heat in your home. Detectors 
capable of "seeing" in the non- 
visible infrared region have 
proven themselves extremely 
useful in nighttime law enforce- 
ment and in military operations 
on land and in the air around 
the clock. 

This instrument can detect 
38 the presence of humans or ani- 

ROBERT IANNINI 

mals up to several hundred feet 
away by sensing their body 
heat, which corresponds with a 
specific wavelength emission. 
Its narrow 8° field of view makes 
it suitable for detecting intrud- 
ers passing through doors or 
moving along corridors inside a 
building. In addition, it can de- 
tect the presence of persons or 
animals entering the defined 
sensitive zone along roads or 
paths outdoors. 

The best results will be ob- 
tained if the instrument is 
mounted on a camera tripod or 
other rigid support. When se- 
curely mounted, it can be pan- 
ned manually or by electric 
drive over a wide sector to ob- 
tain a wider field of view. That 
makes it easier for the user to 
discriminate between true and 
false targets. 

Pyroelectric detector 
The heat sensitive elements 

in this instrument are two 
lithium tantalate (LiTa03) crys- 
tals within the TO -5 metal tran- 
sistor case of the pyroelectric 
detector. The metal case has a 
rectangular silicon window in 
its cap for admitting infrared 
energy as well as a high -value 
resistor, and a low -noise field - 
effect transistor (FET). 

The pyroelectric detector and 
pinout are shown in Fig. 1 -a, 
and Fig. 1 -b is a simplified sche- 
matic of the sensor circuit. 
Thermal compensation within 
the case prevents errors due to 
ambient temperature varia- 
tions. The detector has a spec- 
tral range of 6 to 14 microns 
centered on 10 microns in the 
infrared band. This range is de- 
termined by the characteristics 
of the silicon window at the end 
of the TO -5 case. 
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The infrared emission from 
human and animal body heat is 
in the 10 micron infrared (IR) 
band that corresponds to the 
"black body" temperature of 
100 °F (300 K) and a frequency of 
30,000 GHz. All objects whose 
temperature exceeds absolute 
zero (0 K) radiate energy as a 
function of the fourth power of 
temperature. 

When the pyroelectric detec- 
tor is exposed to infrared radia- 
tion in the 6 to 14 micron band, 
the temperatures of its lithium 
tantalate crystals change, un- 
balancing the charges on each 
crystal's surface. This unbal- 
anced condition, which shows 
up as a voltage variation at the 
output of the sensor,indicates 
that infrared energy has been 
detected. The dual crystals in 
the detector cancel signals ob- 
tained from sunlight, open 
fires, or radiators because the 
crystals in the device are op- 
positely polarized. 

To detect infrared emission, 
either the heat -emitting target 

INFRARED 
IliENERGY 

WINDOW 

PINT 

U 
PIN2 

a 

-1 

PIN3 

-0 1 +V 

HG 
2 OUTPUT 

-4 3 GND 

L 
b 

FIG. 1- DUAL -ELEMENT PYROELEC- 
TRIC detector pinout arrangement (a) 
and simplified schematic (b). 

must be moving or a shutter 
must periodically break or 
"chop" the path between the tar- 
get and sensor. In this detector, 
the path is chopped by a motor - 
driven shutter whose speed can 
be controlled. 

Although a moving source 
will produce a changing signal, 
a rapidly moving object could be 
missed because of the instru- 
ment's narrow viewing angle 
and relatively slow detector re- 
sponse. As a result, you will 
probably want to operate the 
chopper motor for most object 
detection. 

The infrared energy is 
focused on the sensitive rec- 
tangular window at the end of 
the detector case with a translu- 
cent plastic Fresnel lens, which 
has a focal length of approxi- 
mately 5 centimeters. This 
translucent lens is transparent 
to infrared energy in the 10 mi- 
cron region. 

Operating modes 
The thermal detector operates 
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FIG. 2- SCHEMATIC FOR THE INFRARED DETECTOR CIRCUIT. Panel potentiometer 
R15, J1 and J2, and LED1 are located on the end cap of the amplifier section. 39 
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NOTES: 

1. IC1, IC2, IC3, MOUNTED IN SOCKETS 

2. RESISTORS MOUNTED VERTICALLY: 

R2, R4, R5, R6, R7. R8, R12 
R14, R16, R17, R18, R19 
R21, R22 

3. PERFORATED BOARD 0.42 IN HOLES, 
0.1x0.1 IN GRID 

4. WIDTH DIMENSION TO FIT ID OF 
TUBE (SEE TEXT) 

VM 
R15 

FIG. 3- LAYOUT OF THE CIRCUIT BOARD showing optimum component placement 
for point -to -point wiring. The circuit board width is determined by the inside diameter 
of the housing tube. 

J1 O 
NEGATIVE 

RETURN B1,B2 

LEDI 

All resistors are 1/4-watt, 10% unless 
otherwise specified. 

R1, R20- 10,000 ohms 
R2, R3, R5, R6, R7, R10, R12, R13, R14. 

R16, R21- 39,000 ohms 
R4, R8- 1,800,000 ohms 
R9 -1000 ohms 
R11- 25,000 ohms trimmer potentiom- 

eter, 8 mm vertical PC mount, Mouser 
Electronics 32RM403 or equivalent 

R15/S1 -1000 ohms control potentiom- 
eter, miniature panel mount, Mouser 
Electronics 31CT301 or equivalent 

R17, R18- 1,000,000 ohms 
R19- 390,000 ohms 
R22 -470 ohms 
R23 -200 ohms, trimmer potentiome- 

ter, 8 mm horizontal PC mount, 
Mouser Electronics 32RH202 or 
equivalent. 

Capacitors 
Cl, C5, C8 -1000 µF, 16 volts, alumi- 

num electrolytic 
C2, C4, C7, C9, C11 -4.7 µF, 25 volts, 

aluminum electrolytic 
C3, C6, C12 -0.01 µF ceramic disc 
C10 -0.047 µF, 100 volts 
C13-1 µF, 50 volts 
Semiconductors 
PYR1 -dual pyroelectric detector, 3 -pin 

TO -5 case, P2288 Hamamatsu Corp. 
IC1- LM358N, dual operational ampli- 

fier, 8 -pin DIP, National Semiconduc- 
tor or equivalent 

IC2- LM393N, dual comparator, 8 -pin 
DIP, National Semiconductor or 
equivalent 

IC3- NE555N timer, 8 -pin DIP, Sig - 
netics or equivalent 

01, Q2 -N2222 NPN transistor 
LED1- Light- emitting diode, T -1, yellow 
D1- 1N5230 Zener diode, 4.7 volts 
Other components 
BZ1- Piezoelectric buzzer, 6 volts, 

Mouser 25MS060 or eqivalent 
J1, J2 -Jack, 3.5 mm ID 
PL1, PL2 -Plug, 3.5 mm OD 
MOT1 -DC motor, 0 to 12 volts, low - 

torque , slow speed, MCM Electric 
No. 58 -500 or equivalent. 

S01-transistor socket, 3 -pin (for 
PYR1) 

Miscellaneous: Fresnel lens, poly- 
ethylene, 0.77 focal length, 11/2-inch, 
Fresnel Technical No. IR2 or equiv- 
alent, perforated circuit board, 0.1- 
inch grid (see text), plastic or metal 
tubing, end cap and inserts (see text), 
two sockets for 8 -pin DIP ICs, T -1 LED 

snap -in holder, 28 AWG insulated tin- 
ned copper wire (nine- strand ribbon 
cable (see text), two 9 -volt battery 
clips with insulated wires, two 9 -volt 
alkaline transistor batteries, tinned 
copper wire, plastic adhesive, plastic 
screw, solder. 

Note: The pyroelectric detector is 
available from Hamamatsu Corp. 
Bridgewater, NJ (201) 231 -0960. The 
Fresnel lens is available from 
Fresnel Technical, 101 Morningside 
Drive, Ft. Worth TX 76110, (817) 
926 -7474. 

The following items are available 
from Information Unlimited, Box 
716 Amherst, NH 03031 
(603) -673 -4730, fax 603 672 -5406; 

A kit of all parts including tubing 
cut to length, circuit board, 
pyroelectric detector, motor and all 
active and passive components 
except batteries -$69.50 

Pyroelectric detector and 
motor -$12.50 

Please add $5.00 for shipping and 
handling. Allow 4 to 6 weeks for 
delivery. 

in two detection modes: moving 
or stationary target. The mov- 
ing detection mode permits the 
user to detect intrusions by 
moving people or animals. The 
detector's field of view in this 

mode is narrow enough to be 
able to sense intrusions in re- 
stricted spaces, and its detec- 
tion range is about 100 meters. 
In this mode it rejects constant 
background thermal energy. 

The stationary mode permits 
the detection of stationary "hot 
spots" against a "cold" back- 
ground such as a back yard or 
open space at night. Preferred 
in a search for hidden persons. 
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7a /a" 
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OD 
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SADDLE- SHAPED 

TO FIT PIPE 

FIG. 4- CUTTING AND FORMING DIRECTIONS for the plastic or aluminum tubes for 
housing the sensor /amplifier and shutter /lens assemblies. 

animals, or heat sources, this 
mode is so sensitive that some 
valid responses might seem to 
be false alarms. 

System operation 
Refer to the schematic, Fig. 2. 

The output of pyroelectric de- 
tector PYR1 is fed to the input of 
the low- frequency, dual -stage 
amplifier and filter ICI. The 
LM358N amplifier IC1 -a, with a 
gain of about 2500, responds to 
a frequency of 0.1 to 10 Hz, 
peaking at about 1 Hz. This 
range matches the response of 
PYR1 to the infrared spectrum 
commonly generated by hu- 
mans or large animals that is 
centered at about 10 microns. 

The changing output of the 
filter IC1 -b is further amplified 
by a factor of about 40 by 
PN2222 transistor Q 1. This out- 
put can be capacitively coupled 
to an AC meter through 
EXTERNAL AC METER JACK J1. The 
output of J1 is an analog indica- 
tion of signal strength, which 
should be between 20 and 100 
millivolts. 

The AC output of Q1 is also 
fed to IC2 -a and b, an LM393N 
dual plus or minus "window" 
comparator. Trimmer potenti- 
ometer R11 sets the threshold 
activation level for buzzer BZ1. 
The output of IC2 -a and b is 
sent to an AND gate, and its out- 
put is sent to the pin 2 TRIGGER 

input of the NE555N timer IC3. 
The output of IC3 can activate 

buzzer BZ1 and LEDI that are 
connected in series. LEDI il- 
luminates when a target has 
been detected. Buzzer BZ1's on 
time is controlled by the 1- 

megohm timing resistors R17 
and R18 across pins 8, 7 and 6, 
and capacitor C13 at pin 6. Pan- 
el potentiometer R15 (located on 
the end cap of the case) adjusts 
system temperature range and 
response to anticipated target 
size and temperature. 

An optional chopper motor 
speed control consists of 
PN2222 transistor Q2 and trim- 
mer potentiometer R23. Zener 
diode D1 provides a positive 
turn -on signal. Jack J2 pro- 
vides DC drive for the shutter 
motor MOTI through PL2. 

External controls 
Three access holes are formed 

in the tubular enclosure for the 
detector. One access port per- 
mits the lens position to be ad- 
justed and the angle of PYR1 to 
be aligned for optimum results 
when the finished instrument 
is being set up. (This port is cov- 
ered with an opaque band or 
tape to keep out ambient light 
when the instrument has been 
adjusted.) 

Two other access holes are 
formed in the case to permit the 
two trimmer potentiometers 
R11 (buzzer threshold) and R23 
(chopper motor speed adjust) to 
be set by a small insulated 
screwdriver or plastic trimmer 
adjusting tool. Panel -mount 
control potentiometer R15 can 
be set by a knob fitted on its 
shaft. 

Chopper motor M0T1 speed 
can be set for optimum shutter 
chopping speed for detecting 
stationary objects by trimmer 
potentiometer R23. It produces 
the necessary "step function" in 
the infrared input signal. 

Case material 
Obtain a 12 -inch length of 

aluminum or plastic tubing 
with an inner diameter of ap- 
proximately 1.5 inches and a 
wall thickness of approximately 
0.060 inch. Obtain a suitable 
plastic or aluminum cap with 
an inside diameter that will fit 41 
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FIG. 5- CUTAWAY VIEW OF THE INFRARED BODY HEAT DETECTOR with details for 
making the shutter, lens mount, and end -cap assemblies. 

snugly over the end of the tube. 
Also obtain a 10 -inch length 

of aluminum or plastic pipe 
with an exterior diameter of 
about 1.5 inches and a wall 
thickness of about 0.060 inch 
that telescopes snugly inside 
the larger tube. Then obtain an 
aluminum or plastic cap or cup 
about 1 inch deep that will fit 
snugly inside the smaller diam- 
eter tube. 

Circuit board assembly 
Refer to the electrical sche- 

matic Fig. 2 and the parts layout 
diagram Fig. 3. The amplifier 
circuit board was dimensioned 
to contain all of the electronic 
components and be able to slide 
inside the tubular case. The 

prototype circuit board was cut 
from perforated board with a 0.1 
inch grid to a length of 51/4 
inches by 11/2-inches, the ap- 
proximate inside diameter of 
the housing tube. The width of 
the board should be cut slightly 
oversize. It can be sanded or 
ground down so that it can be 
press fit snugly inside the tube. 

The parts layout as shown in 
Fig. 3 is intended to keep inter- 
connection leads as short as 
possible. All connections are 
made with untrimmed compo- 
nent leads except for a bare wire 
bus that runs along the edge of 
the board on the wiring side. 
However, it might be necessary 
to solder tinned wire extensions 
on the ends of some sockets. 

With Fig. 3 as your guide, in- 
sert the socket for pyroelectric 
detector PYR1 on the centerline 
of the board at the edge as 
shown. Then position the elec- 
tronic components in the 
punched holes in the approxi- 
mate positions shown in Fig. 3. 
In the prototype, resistors R2, 
R4, R6, R7, R8, R12, R14, R18, 
R19, R21 and R22 were all 
mounted vertically to conserve 
board space. One lead of each 
was bent back 180° to form a 
radial -leaded component. 

Pay particular attention to 
the positions of the polarized 
devices and the pin 1 positions 
on the IC sockets. Bend the ex- 
cess lead lengths on the wire 
side to form mechanical con- 
nections before doing any sol- 
dering. 
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Note the ground bus wire that 
connects pin 3 of SO1 with the 
negative sides of resistors R2, 
R7, R12, R14, R15, R21 and 
R23, as well as the negative 
sides of capacitors C2, C8, C12 
and C13. In addition, this bus 
connects pin 4 of both IC1 and 
IC2 and the cathode of LED1 
with one side of Si (R15). 

After completing all compo- 
nent insertion and soldering, 
check the circuitry visually 
against the schematic to be sure 
that all component placement is 
correct. Check for cold solder 
joints (dull gray color without 
evidence of solder flow), inad- 
vertent solder bridges, or exces- 
sive solder on joints. Make all 
corrections before proceeding. 

CIRCUIT BOARD AND END CAP assem- 
bly with batteries. The pyroelectric de- 

tector is at the top. 

Mechanical assembly 
Form the access holes in the 

12 -inch length of tubing as 
shown in Fig. 4. Then cut a slot 
that measures approximately 
3/4-inch by '/s -inch wide in the 
10 -inch tube as shown. Cut a 
small section of pipe that will 
accommodate the outside diam- 
eter of the DC shutter motor. 
Form a hole in the side of the 
section to accept the twin -wire 

power cord, and shape the up- 
per edge of the motor housing to 
form a saddle so that it will fit 
snugly against the pipe section. 

Refer to the end cap detail in 
Fig. 5, and form the necessary 
holes in the tube cap to accom- 
modate the two jacks J1 and J2, 
the light- emitting diode LED1 
in a snap -in holder, and the 
combined potentiometer R15 
and switch Si. Assemble those 
part in the cap and fasten them 
with the ring nuts provided. 

End cap wiring 
Cut approximate ten -inch 

lengths of No. 28 AWG insulated 
copper hookup wires required 
to connect the circuit board 
with the end cap components. 
The wires should be long 
enough to permit the end cap to 
be removed for replacing bat- 
teries B1 and B2 without remov- 
ing the circuit board. In the 
prototype, nine -wire 28 AWG, 
multicolored flat- ribbon cable 
was used to make the nine con- 
nections from the circuit board 
to the cap. 

Separate the individually 
color -coded insulated wires on 
both ends as necessary to make 
the appropriate connections. (If 
about an 8 -inch length of flat 
cable remains bonded, it is easi- 
er to fold the cable back into the 
housing after final assembly.) 
Cut the black and red insulated 
wires from the 9 -volt battery 
clips to about 10 -inch lengths. 
Strip all wire ends, and twist all 
related pairs of wires before 
making the connections and 
soldering them. 

Recheck the complete assem- 
bly looking for short circuits, 
cold solder joints, and improper 
location and orientation of po- 
larized components. The cir- 
cuitry can now be tested. 

Electrical test 
Install IC1 and IC2 in their 

sockets. Preset all potentiome- 
ters full counter clockwise with 
the pyroelectric sensor PYR1 out 
of its socket. Connect the 9 -volt 
batteries B1 and B2 to their bat- 
tery clips. Connect an ammeter 
on the 0 to 100 -milliampere 
scale in series with the common 
leads of both batteries across 
switch S1 at test point A (TP -A) 

and measure the current. It 
should be between 15 and 20 
milliamperes. 

Zìxrn the control knob of po- 
tentiometer R11 clockwise until 
the buzzer sounds. Expect to 
read a current of 60 milliam- 
peres when LED1 is lit simulta- 
neously. A voltage reading of 9 
volts should be obtained at test 
point B (TP -B) and a voltage 
reading of 8.5 volts should be 
obtained at test point C (TP-C). 
Back off R11 slightly until the 
buzzer sound stops. 

Insert pyroelectric detector 
PYR1 in its socket and slowly 
turn panel potentiometer R15 
clockwise until the buzzer 
sounds. Keep PYR1 focused on a 
cold stationary background to 
prevent the detector circuit 
from responding erroneously to 
any movement. Make trial ad- 
justments of R15 to verify the 
presence of a valid signal by 
passing your hand near the de- 
tector. Maximum sensitivity 
should be obtained when R15 is 
full clockwise and Rll is set to 
the critical activation point. 

Connect a sensitive AC milli - 
voltmeter set to the 500 -milli- 
volt range to jack J1, and watch 
for a response as an object or 
hand is placed in front of the 
detector. 

Instrument housing 
Refer to the lens -mount detail 

on Fig 5. Cut out the end of the 
aluminum or plastic cup that 
fits inside the 10 -inch tube so 
that a shoulder about '/46-inch 
wide is left as a retainer for the 
lens. Insert the lens in the alu- 
minum sleeve and fasten it with 
one or two drops of a suitable 
adhesive. Then insert the lens 
assembly in the end of the tube 
as shown. Cement the assembly 
in place with an additional one 
or two drops of adhesive. 

Refer to the shutter detail on 
Fig. 5. Assemble the chopper 
motor in the prepared housing. 
Then cut a thin piece of opaque 
plastic to the approximate di- 
mensions shown, and glue it 
with suitable adhesive to the 
motor shaft as shown. After the 
adhesive has set, insert the 
shutter into the tube as shown 
in Fig. 5, and clamp the motor 

Continued on page 87 43 
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We hope you PI Ced up all the parts you 
need because it's time to build the PIC 
programmer. 

PIC 

MICROCONTROLLER 

PROGRAMMER 
FRED EADY 

LAST MONTH THE OPERATING THEO- 
ry of a PIC programmer was cov- 
ered. This month, complete 
construction details are pro- 
vided, along with details on a 
programmer for use with 
PIC17C42 devices. 

Programmer construction 
The PIC programmer can be 

assembled with point -to -point 
wiring, but assembly time and 
the possibility of wiring errors 
can be reduced dramatically by 
using a PC board. If you do not 
have the facilities to create the 
double -sided PIC programmer 
board (the foil patterns are pre- 
sented here), you can obtain a 
professionally manufactured 
one from the source mentioned 
in the Parts List. lb guarantee 
that the PIC 16C5X programmer 
will operate properly once it's 

48 complete, we will simulta- 

neously assemble and test the 
PIC programmer components 
as we proceed. Use the parts - 
placement diagram in Fig. 4 as 
a guide. 

First, build and test the power 
supply. Install diodes D1 -D4, 
paying attention to the orienta- 
tion of the cathode bands on the 
diodes. Next, install bypass ca- 
pacitors C2 and C10. Install the 
7805 voltage regulator, IC6, 
with the metal tab facing the 
diodes. Finally, install capacitor 
C6, being careful to orient the 
positive lead as noted in Fig. 4. 
Thmporarily attach the 18 -volt 
AC transformer leads to the 
pads marked 'AC" and apply 
power. You should measure 
+ 27 -volts DC across C6 and + 5 

volts DC on pin 3 of the 7805. If 
all is well, install the remaining 
capacitors, XTAL1, and all of the 
resistors. 

Apply power and check the 
+ 27- and + 5 -volt points again. 

If the voltages are correct, dis- 
connect power and install IC5. 
Apply power again and check 
for + 5.9 volts at the output (pin 
2) of IC5. Then remove power, 
and jumper pin 24 of IC2 to 
ground. (The 7805's metal tab is 
a good ground point.) Apply 
power and check for + 4.9 volts 
at pin 3 of IC5. 

If all the voltages are ob- 
tained, you have successfully 
installed the + 5 -volt supply 
and the switchable target Vcc 
voltages. Now remove power 
and install transistor Q1. 
Jumper IC2 pin 23 to ground, 
apply power, and check for 0 
volts at pin 14 of target socket 
ZIF1. Remove the jumper from 
IC2 pin 23 and the voltage at 
IC4 pin 14 should rise to + 5.5- 
volts DC. Remove power before 
continuing. 

Install voltage regulator IC4, 
apply power, and check for 
+13.5 volts at pin 2. If it checks 
out, remove power and install 
transistor Q2 and IC3. You can 
solder ICs directly to the PC 
board, but IC sockets are recom- 
mended. Apply power and 
check for + 13.5 volts DC at pin 
15 of IC3. Remove power and 
jumper IC2 pin 28 to +5 volts 
DC. The voltage at IC3 pin 15 
should be 0 volts with the 
jumper installed and + 13.5 
volts with the jumper removed. 
Remove power and install the 
remaining IC sockets and 
DB -25 connector Jl. Do not in- 
stall any other ICs at this time. 

After all of the IC sockets are 
soldered in place, check for + 5 
volts at pin 7 of the IC1 socket 
and pin 1 of the IC2 socket. Re- 
check your work, looking for 
solder bridges and cold solder 
joints. Once you are satisfied 
that everything is correct, in- 
stall the remaining ICs in their 
sockets and permanently con- 
nect the transformer leads to 
the board. 

For the final test, apply power 
to the completed PIC program- 
mer board, but do not install 
any target PICs at this time. 
Check all components for over- 
heating or any other obvious 
malfunctions, and correct any 
problems. Connect the PIC pro- 
grammer to the serial port 
(COM1 or COM2) of an IBM- 
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standard computer. Run the 
PICPROG terminal program (it 
is available on the Electronics 
Now BBS, 516 -293 -2283, 
1200/2400, 8N1, as a file called 
PICPROG.ZIP) by typing 
PICPROG and pressing the en- 
ter key. You should get a screen 
full of descriptive text explain- 
ing how to use the PICPROG 
program. Enter "PICPROG B 54 
1" if you are using COM1. Enter 
"PICPROG B 54 2" for COM2. 
Press the enter key. You should 
get a banner followed by "PIC IS 
NOT BLANK" or "PIC IS 
BLANK." This verifies that the 
serial port and PIC17C42 on the 
PIC programmer are function- 
ing. At this point you can install 
ZIF (zero insertion force) sock- 
ets into the target IC sockets. 
They allow for easy insertion 
and extraction of target PICs 
during the program- develop- 
ment process. Your PIC16C5X 
Microcontroller Programmer is 
now ready for use. Figure 5 
shows what the completed pro- 
grammer looks like. 

Using the programmer 
To use the PICPROG terminal, 

simply type "PICPROG" which 
will display a command syntax 
screen with an example entry. 
The PICPROG terminal pro- 
gram is designed to help you 
use it automatically. For exam- 

18VAC 

FIG. 4- PARTS- PLACEMENT DIAGRAM for the PIC16C5X microcontroller program 
mer. You can make your own board or you can obtain one from the source mentioned 
in the parts list. 

ple, if you enter "PICPROG B," 
an incomplete blank -check 
command, the program will re- 
spond with an error message in- 
forming you that you left out a 
parameter. The correct blank - 
check command syntax is dis- 
played, and an example blank - 
check entry is offered to help 
you enter the correct command. 
There is very little left to chance 
when using PICPROG. To make 
it even easier, many of batch 
files are included to simplify the 
PIC programming process. For 

TABLE 1 -FUSE DETAILS 

Fuse S1 Position Address Function 

FOSCO 1 FEOOh FOSC1, FOSCO: 
FOSC1 2 FE01 h 00 : LP oscillator mode 

01 : RC oscillator mode 
10 : XT oscillator mode 
11 : EC (external clock mode) 

FWDTO 3 FE02h FWDT1, FWDTO: 
FWDT1 4 FE03h 10 : WDT prescale is 256 

01 : WDT prescale is 64 
11 : WDT prescale is 1 

00 : WDT is a normal timer 

FPMMO 5 FE04h FPMM1, FPMMO: 

FPMM1 7 FE06h 00 : Microcontroller mode 
(code protected) 

10 : Micrcontroller mode 
01 : Extended microcontroller mode 
11 : Microcontroller mode 

FGLWP 6 FE05h FGLWP: 
0 Global write protection on 
1 Global write protection off 

FIG. 5 -THE COMPLETED PIC16C5X 
programmer. The ZIF sockets allow for 
easy insertion and extraction of target 
PICs during the program development 
process. 

instance, to blank check a 
PIC16C54, execute B54.BAT. 
Likewise, P54.BAT is used to 
program a PIC16C54 and 
R54. BAT will read the same de- 
vice. You can custom tailor the 
batch files to match your system 
parameters. 

PIC17C42 programmer 
For those of you who want to 

build the programmer entirely 
from scratch, Fig. 6 is a sche- 
matic for a PIC17C42 program- 
mer module. All of the 8749H 
microcode and the PIC17C42 49 
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PIC16C5X PROGRAMMER PARTS LIST 
All resistors are 1/4-watt, 5 %, unless 
otherwise noted 
R1, R3-237 ohms, 1% 
R2 -2320 ohms, 1% 
R4-866 ohms, 1% 
R5 -3090 ohms, 1% 
R6-R8- 10,000 ohms 
R9-430 ohms 

Capacitors 
Cl-05, C7, C10- C12 -0.1 µF, 25 volts, 
monolithic 
C6-330 µF, 35 volts, electrolytic 
C8, C9-27 pF, 5 volts, NPO 

Semiconductors 
IC1- MAX233 RS -232 transceiver 
(MAXIM) 
IC2- Pre -programmed PIC17C42 mi- 
crocontroller (Microchip) 
1C3- CD4053B CMOS multiplexer 
IC4, IC5- LM317LZ voltage regulator 
IC6 -7805 5 -volt regulator 
D1-D4--1N4002 diode 
01, 02- PN2222A NPN transistor 

Other components 
ZIF1 -18 -pin zero -insertion -force sock- 

terminal program, both source 
and executable code, can be ob- 
tained from the Electronics Now 
BBS (516- 293 -2283) or from the 

50 E -D Technical Publications BBS 

et for PIC16C54/56 target micro - 
controller 
ZIF2 -28 -pin zero- insertion -force sock- 
et for PIC16C55/57 target micro - 
controller 
XTAL1 -10 MHz crystal 
T1 -18 VAC transformer, 500 mA 
J1 -PC -mount female DB -25 connector 
Miscellaneous: PC board, IC sockets, 
25- conductor ribbon cable, etc. 
Note: The following items are avail- 
able from E D Technical Publications, 
P.O. Box 541222, Merritt Island, FL 
32954, Phone /Fax 24 hours 
407 -454 -9905: 

Complete PIC16C5X kit including 
PC board, transformer, female DB -25 
connector, and all electronic parts 
(no ZIF sockets or cables)- $69.95 

PC board only -$30 
Programmed PIC17C42 -$30 
Software on diskette -$10 

Please add $7.50 shipping for the full 
kit and $3.00 shipping for parts and 
software. Check, money order or 
COD only. 

(407- 454 -3198). 
The prototype for this pro- 

grammer was assembled with 
wire -wrap techniques. The 
power system and serial I/O sub- 

system contained on the 
PIC16C5X board were used, and 
the power, data, and control 
connections were jumpered, via 
a 40 -pin header and matching 
socket, across to the PIC17C42 
programmer module. That 
makes for quick and easy as- 
sembly. You can also build up all 
the power system and other 
components on one breadboard 
if you wish. A 7407 open- collec- 
tor buffer (IC5) emulates the 
open -collector pins on the 
PIC16C5X programmer. 

Be sure to provide adequate 
heatsinking for the LM7805 
regulator (IC6) as it is supplying 
power for most of the non - 
CMOS parts. Bypass capacitors 
C2 -05 are a must. Although 
parts placement is not critical, 
it is recommended that you 
stick close to the prototype 
layout shown in Fig. 7. 

An 8749H (IC2) controls the 
programming process, and an 
8255 (IC3) provides the extra I/ 
O pins that are necessary to ac- 
commodate the 16 -bit data bus 
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FIG. 6- PIC17C42 PROGRAMMER MODULE. The PIC16C5X programmer uses a pre- 

programmed PIC17C42, and this module will let you program it yourself. 

of the PIC17C42. Most of the 
control functions are provided 
by the on -board I/O of the 
8749H. The completed 
PIC17C42 programmer commu- 
nicates via a serial connection 
to the terminal program. You 
can use the same MAX233 se- 
rial I/O circuit that was used on 
the PIC16C5X programmer. 
Also note that Ti is the input pin 
on the PIC17C42 programmer. 

The PIC17C42 is pro- 
grammed like other PIC16C5X 
MCUs, with the exception that 
an internal ROM -programming 
routine built into the PIC17C42 
eliminates much of the pro- 
gramming overhead that is usu- 
ally required for such devices. 
Data is transferred via the 
8749H data bus to the data bus 
of the 8255 I/O subsystem. The 
8255 passes the 16 -bit pro- 

gramming between the target 
PIC17C42 and the 8749H. The 
8255 also reads the configura- 
tion fuse settings that are set up 
by DIP switch Si. Table 1 gives 
the fuse details. Setting a 
switch to read "0" at the 8255 
input port pin will blow (set to 
"0 ") that particular fuse. 

The PIC17C42 requires that a 
clock signal be fed into CLKIN 
(pin 19) for programming, and 51 
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SEEPIC 

The author has developed a simple 
program and hardware combination 
(shown here) for the PIC16C5X Micro - 
controller Programmer called SEEPIC 
It will execute a PIC instruction or set of 
PIC instructions and display the result- 
ing PIC register file contents on your 
terminal or PC with a 9600 BPS serial 
link. To use SEEPIC insert your small 
test program into the skeleton SEEPIC 
code and program the resulting com- 
piled code into a PIC16C54. A MAX233 
allows a connection to be made to your 
PC's serial port. Run whatever com- 
munication software you are comfort- 
able with, and you should get a binary 
display of all of the PIC16C54 registers 
including the W register on screen. 
SEEPIC runs your test program only 
once, so you must remove and apply 
power to the programmed test PIC to 
run the program again. SEEPIC is de- 
signed as a learning tool. Writing code 

and seeing a result is the best way to 
learn how any microcontroller works. 
SEEPIC provides examples of a 9600 
bps serial routine and many common 
functions you will use when you apply 
the PIC in your projects. 

The author has also written a PIC 
cross -assembler that is included with 
the PIC programmer PICPROG soft- 
ware package. You can obtain all the 
batch files, PICPROG, SEEPIC, and the 
PIC cross -assembler from the Elec- 
tronics Now BBS as the file called 
PICPROG.ZIP. 

PARTS LIST FOR SEEPIC 

IC1- PIC16C54 
IC2 -MAX233 
Cl, C2-O.1 µF bypass 
8 -MHz ceramic oscillator, DB -25 shell 
connector, perforated construction 
board, serial cable, wire, solder, etc. 

+5V 

14 
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PIC16C54 
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16 

OSC1 OSC I 
8MHz RAO 

17 
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11 
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10 

12 
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18 

+5V 

C2 
T.1 

3 

:e 
6 e 
7 

20 

TO 
PC 

SEEPIC SCHEMATIC. This simple hardware /software combination for the PIC16C5X 
Microcontroller Programmer will execute a PIC instruction or set of PIC instructions, 
and display the resulting PIC register file contents on your terminal or PC with a 9600 
BPS serial link. 

FIG. 7- PROTOTYPE PIC17C42 PROGRAMMER. The circuit is point -to -point wired. 

XTAL2, a 4 MHz oscillator, is 
provided for this purpose. For a 
detailed bit -by -bit account of 
how the PIC17C42 programmer 
works, study the fully corn- 
mented source code. 

Using the PIC17C42 program- 
mer should be a snap. There is 

52 only one caution to observe: 

never apply or remove power to 
the programmer module with a 
target PIC17C42 socketed. It 
could damage the target device. 
With that in mind, apply power 
to the programmer module and 
start the terminal program 
(17C42.EXE). A "READY FOR 
COMMAND" should be dis- 

PIC17C42 PROGRAMMER 
PARTS LIST 

Resistors 
R1, R4-237 ohms, 1% 
R2-866 ohms, 1% 
R3 -3090 ohms, 1% 
R5 -2320 ohms, 1% 
R6, R7, R9- 10,000 ohms, 5% 
R8- 10,000 ohms x 8, 9 -pin SIP 
Capacitors 
Cl-05, C7-C9, C13 -0.1 RF, bypass 
C6 -1000 RF, electrolytic 
C10, C11 -27 pF, ceramic 
C12 -1 RF, Tantalum 
Semiconductors 
IC1- CD4053B CMOS multiplexer 
IC2 -8749H microcontroller 
IC3 -82C55 programmable peripheral 
interface 
IC4 -7407 TTL hex buffer 
IC5, IC7- LM317LZ adjustable reg- 
ulator 
IC6- LM7805 5 -volt regulator 
D1- D4- 1N4002 diode 
Q1, Q2- PN2222A NPN transistor 
Other components 
XTAL1 -10 MHz crystal 
XTAL2-4 MHz oscillator 
S1-8- position DIP switch 
ZIF1 -40 -pin zero -insertion -force sock- 
et for PIC17C42 target microcontroller 

played as a flashing message in- 
dicating that the terminal 
program has made contact with 
the programmer module. Load 
the binary image of what is to be 
programmed (PICPRGR.BIN if 
you want to build the PIC16C5X 
project), insert a blank target 
PIC17C42, and press P to pro- 
gram. The programming al- 
gorithm will execute and end 
successfully with a "VERIFY 
OK" message. The PIC17C42 is 
then ready for service. 

Conclusion 
We hope you have "PICed" up 

enough information to realize 
what fantastic devices PIC mi- 
crocontrollers really are, and 
how easy they are to use. For 
more PIC details, get your 
hands on the Microchip Data 
Book and the Microchip Em- 
bedded Control Handbook (Mi- 
crochip Technology, Inc., 2355 
W. Chandler Blvd., Chandler, AZ 
85224 -6199, 602 -963- 7373). 

The author is always happy to 
offer readers any assistance he 
can, so you should feel free to 
PIC up the phone and direct 
your PIC- related questions to 
the HELPLINE at 
407 -454 -9905. t2 
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A stepper motor, believe it or not, 
makes a pretty good 
shaft encoder! 

NEIL W. HECKT 

SHAFT ENCODERS ARE USUALLY OP- 

toelectronic devices that pro- 
quadrature (90- degree) 

signals in response to the rota- 
tion of a shaft. The phase rela- 
tionship of the signals depends 
on the direction of rotation, and 
the pulse rate depends on the 
speed of rotation. 

Shaft encoders are difficult to 
build, because they require me- 
chanical construction. They are 
also somewhat expensive, start- 
ing at about $30, and rarely 
seen on the surplus market. 
This article describes how to 
use stepper motors as replace- 
ments for optical shaft en- 
coders. Stepper motors are 
commonly found on the surplus 
market. The small permanent - 
magnet (PM) motors used in 
floppy -disk head positioning 
can be purchased for as little as 
$2 each. 

Stepper motors are also quad - 
rature devices. This means 
quadrature- related drive sig- 
nals cause the shaft to rotate a 
precise amount. As in a shaft 
encoder, the phase relationship 
of a stepper motor's drive pulses 
determines its direction of rota- 
tion, and the rate of pulses de- 
termines its speed of rotation. 
Just as a standard electric 

STEPPER 

MOTORS AS 

SHAFT ENCODERS 
motor can also be used as a gen- 
erator, a stepper motor can gen- 
erate quadrature phased output 
pulses in response to mechan- 
ical rotation of its shaft. 

Figure 1 is a simplified di- 
agram of stepper motors con- 
struction. The PM stepper 
motor consists of a rotor and a 
stator. The rotor is fabricated 
from a cylindrical permanent 
magnet, or more precisely, a 
spool- shaped permanent mag- 
net. lèeth, like those found on 
gears, are ground into the north 
pole of the magnet, and an iden- 
tical set of teeth, offset by 1/2 the 
tooth pitch, are ground into the 
south pole of the magnet. This 
can be seen in Fig. 1. Since the 
rotor in Fig. 1 has 5 teeth, the 
tooth pitch is 36%, or 72 de- 
grees. In actual stepper motors, 
there are usually a lot more than 
five teeth used. Figure 2 is a 
photo of a disassembled 200 
step /revolution stepper motor 
that has 50 teeth in each row. 

The stator consists of an iron - 
core electromagnet whose poles 

have the same spacing as the 
teeth on the gears less one 
tooth. Figure 1 shows that there 
are four poles. In a practical 
stepper motor there are several 
windings for each phase, and 
each winding has teeth ground 
on its surface to provide the 
effect of many more stator poles. 

Stepper motor operation 
Operation of the stepper 

motor (as a motor, and not a 
shaft encoder) is shown in Figs. 
3 to 7. Currents are induced in 
the stator windings to produce 
magnetic poles, north (N) and 
south (S), as indicated on the 
stator pole pieces. The flux po- 
larity of the rotor's magnetic 
poles are fixed by the perma- 
nent- magnet core, and each 
tooth possesses that flux densi- 
ty. The teeth are numbered to 
help the reader keep track of 
each tooth during rotation. 

Figure 3 shows an arbitrary 
initial position (called state 0), 
in which the stator has a north 
pole at the top and a south pole 53 
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FIG. 1 -A SIMPLIFIED DIAGRAM shows 
how stepper motors are built. 

phase -2 is reversed, the top pole 
of the stator will become a south 
pole and the bottom pole will be- 
come north. That relationship 
repels the rotor flux, freeing the 
rotor to seek a new stable posi- 
tion. The nearest stable posi- 
tion is determined by the left 
and right stator poles. Because 
the left pole is south and the 
right pole is north, the nearest 
stable position can be reached if 
a rotor's north pole (N2) aligns 
with the stator's left south pole. 

FIG. 2 -THIS DISASSEMBLED 200 step /revolution stepper motor has 50 teeth in each 
row. 

I ffPKISE1 

P H A S E 2 
1 IF 

FIG. 3 -THE INITIAL POSITION (state 0) 
results from the stator with a north pole 
at the top and a south pole at the bottom. 
They are opposite a rotor south pole (S1) 
at the top and north pole (N4) at the bot- 
tom. 

at the bottom, and the rotor has 
a south pole at the top (S1) and a 
north pole at the bottom (N4). 
Because opposite magnetic 
poles attract, the rotor is held in 
this position. The left and right 
poles of the stator are half way 
between rotor teeth, so the net 
force is nearly neutral. 

If the polarity of the current in 

-II If 
FIG. 4 -STATE 1. The rotor has moved 
clockwise one quarter of the tooth pitch 
(72/4), or 18 ". 

and a rotor's south pole (S5) 
aligns with the stator's right 
north pole. This position is one - 
quarter tooth pitch clockwise of 
the initial position as shown in 
Fig. 4. 

In Fig. 4 (the position for state 
1), the rotor has moved clock- 
wise one quarter of the tooth 
pitch (72/4), or 18 °. The top and 
bottom stator poles are now half 
way between rotor poles and 
have a neutral force. The motor 

has now found a new stable po- 
sition. 

In Fig. 5 (state 2), the polarity 
of phase 1 is reversed, causing 
the left stator pole to become 
north and the right pole to be- 
come south. The motor then 
finds a new stable position an 
additional 18° clockwise, and 
has now rotated a total of 36 °. In 
Fig. 6 (state 3), the polarity of 
phase 2 is reversed, causing the 
top stator pole to become north 
and the bottom pole to become 
south. Again the motor finds a 
new stable position at an addi- 
tional 18° clockwise, and has 
now rotated a total of 54 °. 

In Fig. 7 (state 4), the polarity 
of phase 1 is reversed, causing 
the left stator pole to become 
north and the right pole to be- 
come south. Again the motor 
finds a new stable position an 
additional 18° clockwise, and 
has now rotated a total of 72 °. 
Because 72° is equal to one 
tooth pitch, the motor is again 
in state 0 but it is replaced one 
tooth clockwise. By repeating 

-- -ilif,ASF t 

FIG. 5 -STATE 2. Here the polarity of 
phase 1 is reversed, causing the left 
stator pole to become north and the 
right pole to become south. The motor 
then finds a new stable position clock- 
wise an additional 18 for a total of 36 

the sequence of phase reversals 
in the stator, the motor will con- 
tinue to rotate clockwise. 

By reversing the order of 
phase reversals, the motor will 
rotate counterclockwise. The 
effective currents in the stator 
are shown in Fig. 8 for both 
clockwise and counter- clock- 
wise rotations. The current 
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11 r 
PHASE 2 

Pw.4_tit 

FIG. 6 -STATE 3. Here the polarity of 
phase 2 is reversed, causing the top 
stator pole to become north and the bot- 
tom pole to become south. The motor 
has now rotated a total of 54 °. 

II p rIPHASE2 

PRASE 11' 

FIG. 7 -STATE 4. Here the polarity of 
phase 1 is reversed causing the left 
stator pole to become north and the 
right pole to become south. It has now 
rotated a total of 72 °, which is equal to 
one tooth pitch so the motor is again in 
state 0 but one tooth clockwise. 

waveforms for the stepper 
motor are essentially square 
waves as shown. 

Stepper generator 
When a stepper motor func- 

tions as a generator, the voltage 
waveforms will essentially be 
sinewaves as shown in Fig. 9. 
The sinewaves constitute a 
"step" signal derived from 
phase 2 and a phase- leading 
(clockwise) or phase -lagging 
(counter clockwise) "direction" 
signal derived from phase 1. 
This permits continuous rapid 
rotation of the shaft. 

When a stepper motor is at 

rest, it has a "magnetic detent" 
resulting from residual magne- 
tism in the core of the stator 
reacting to the flux of the rotor's 
permanent magnet. In single - 
step operation, the rotor is 
moved from one magnetic de- 
tent to the next. The voltage 
waveforms for single -step rota- 
tion are similar to those in Fig. 
10. 

When single stepping, the 
maximum output amplitude is 
typically 30 to 500 millivolts, 
and for rapid rotation it can be 
several volts peak -peak, al- 
though it varies with the type of 
motor used. As with all gener- 
ators, the output voltage is a 
function of the strength of the 
magnetic flux, the rate of rota- 
tion, and the number of turns of 
wire on the stator. Larger 
motors and /or higher -voltage 
motors will produce greater out- 
put voltages. 

PHASE 11 
PHASE 2, 

STATE 0 1 2 3 0 

r 
CLOCKWISE 

0 1 2 3 0 

COUNTER 
CLOCKWISE 

FIG. 8- STATOR CURRENTS for both 
clockwise and counter -clockwise rota- 
tions. 

PHASE 1 

PHASE 2 

STATE 0 1 2 3 0 

CLOCKWISE 

0 1 1 2 31 0 

COUNTER 
CLOCKWISE 

FIG. 9 -WHEN A STEPPER MOTOR 
functions as a generator, the voltage 
waveforms will essentially be sinewaves 
with continuous rapid rotation of the 
shaft. 

PHASE 1 

PHASE 2 

I I 
I 

I I I 

STATE 0 1 '2' 3 

CLOCKWISE 

0123 
COUNTER 

CLOCKWISE 

FIG. 10-THE VOLTAGE WAVEFORMS 
for single -step rotation are similar to 
these. 

Stepper shaft encoder 
For stepper shaft -encoder op- 

eration only the timing rela- 
tionships between the pulses 
are important. The voltages are 
of interest only as a means for 
detecting their timing rela- 
tionships and protecting the de- 
tector from excessive input 
voltage. 

To obtain a complete set of 
pulses describing both rate and 
direction, the stepper shaft 
must be rotated through four of 
its motor positions. That is typ- 
ically the distance from one 
magnetic detent to the next. Un- 
fortunately the number of out- 
put -pulse sets per revolution of 
the shaft is one quarter the 
specified number of positions of 
the motor. A 200 -step per revo- 
lution motor will therefore pro- 
duce only 50 encoder output 
pulse sets per revolution. 

To use the stepper shaft en- 
coder, the output signals must 
be converted to square waves to 
drive logic circuits. A pair of 
voltage comparators, with hys- 
teresis, convert the sinewaves 
to square waves (see Fig. 11). If 

FIG. 11 -TO USE A STEPPER as a shaft 
encoder, the output signals must be 
converted to square waves with a pair of 
voltage comparators. 

IN 
PHASE 1 

OUT 

IN 
PHASE 2 

OUT 

:CYCLE CYCLE 

CLOCKWISE 
COUNTER 

CLOCKWISE 

FIG. 12- COMPARATOR WAVEFORMS. 
The hysteresis trip points are set to less 
than the peak amplitude of the main cy- 
cle of the sinewave, but greater than the 
peak value of the residual cycle. 55 
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FIG. 13- BIPOLAR STEPPER MOTORS 
have a single winding for each phase. 
Unipolar units provide the bidirectional 
current flow when the winding is center - 
topped. Shown in a is a bipolar drive and 
in b is a unipolar drive. 

FIG. 14 -THIS STEPPER provides 50 
pulses per revolution. 

the hysteresis is properly set, 
one can obtain reliable pulses 
even under single -step condi- 
tions. 

Figure 12 shows the voltage - 
comparator waveforms. The 
hysteresis trip points are set to 
less than the peak amplitude of 
the "main" cycle of the sinewave 

but greater than the peak value 
of the "residual" cycle. The main 
cycle is generated by rotating 
the shaft from one magnetic de- 
tent to the next. The residual 
cycle is obtained from the over- 
shoot past the detent and the 
rocking of the shaft as it settles 
into the detent. The residual cy- 
cles are much lower in ampli- 
tude because the rate of rotation 
is much slower. 

Types of stepper motors 
There are basically two kinds 

of stepper motors: unipolar and 
bipolar. Bipolar motors have a 
single winding for each phase. 
Because current must flow in 

FIG. 15 -THIS UNIT has a step angle of 
3.6 °. 

both directions, the bipolar 
motor requires a double -pole, 
double -throw driver such as 
four transistors connected in a 
bridge. Unipolar motors are 
center - tapped to provide the 
bidirectional current flow as 
shown in Fig. 13. 

Most of the author's experi- 
ments were performed on four - 
wire bipolar stepper motors. 
However the unipolar motors 
should also work if one end and 
the center tap or both ends are 
used. The 5 -wire stepper 
motors have a common wire for 
power. With those motors it is 

FIG. 16 -THIS STEPPER WORKS WELL 
and provides 25 pulses per revolution. It 
seems to have more magnetic detent po- 
sitions than output pulses. 

necessary to use the common 
wire as neutral and one end of 
each winding for the signal. For 
the 6 -wire stepper motors, the 
power is not common, and the 
two ends of the windings can be 
used to double the output volt- 
age. 

Stepper motors are available 
with operating voltages from 
about 1.5 to 24 volts. For shaft - 
encoder use, the operating volt- 
age is not important except that 
the output voltages will be high- 
er for the higher -voltage motors. 
The most important specifica- 
tion is the step angle, or steps 
per revolution. Typical motors 
range from 15° (24 steps /revolu- 
tion) to 0.9° (400 steps /revolu- 
tion) with 1.8 degrees (200 
steps /revolution) ratings quite 
common. As mentioned earlier, 
the number of output pulses is 
one quarter of the number of 
steps per revolution. The 200 - 
and 400 -step units that pro- 
duce 50 or 100 pulses per revo- 
lution are those most suitable 
for shaft -encoder applications. 

Figures 14-16 show several 
examples of stepper motors that 
were obtained from the list of 
suppliers contained in this arti- 

TABLE 1- STEPPER MOTOR SPECIFICATIONS 

Degrees Rated Single -Step Rapid -Spin 
Motor Manufacturer Part Number Step Voltage Type Output Output 

Fig. 14 Astrosyn 14PM-K203-01 1.8 Bipolar 0.5Vp -p 4.0Vp -p 
Fig. 15 Airpax LA82702-C 7.5 12 Unipolar 2.0Vp -p 12Vp -p 
Fig. 16 Howard 1-9-4201 3.6 24 Unipolar 2.0Vp -p 6.0Vp -p 
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cle. Their specifications are 
listed in Table 1. Two are of 
particular interest. The one 
shown in Fig. 14 provides 50 
pulses per revolution. The 
motor in Fig. 16 works well and 
provides 25 pulses per revolu- 
tion, although it has more mag- 
netic detent positions than 
output pulses. The magnetic 
detent is very light and might be 
ignored. 

Designing an interface 
Designing an interface to per- 

mit a stepper motor to act as a 
shaft encoder consists mainly 
of selecting a value for R3 in the 
circuit of Fig. 17. "lino of those 
circuits are required for each 
encoder. An LM339, LM2901. or 
MC3302 quad voltage com- 
parator or LM393 or LM2903 
dual- voltage comparator can be 
used. To operate it from a single 
5 -volt supply biasing the com- 
parators at one half the supply 
voltage is required. That can be 
accomplished with the voltage 
divider consisting of two 1K re- 
sistors (R5 and R6) and a fairly 
large bypass capacitor (C1) at 
the node; this network can be 
shared by both comparators. 
The input resistance is split in 
half between R1 and R2 with 
back -to -back diodes clipping 
the peak levels to protect the 
voltage comparators from high- 

voltage inputs during rapid ro- 
tation of the shaft. For lower - 
voltage motors, the diodes can 
be eliminated and R1 /R2 re- 
placed by a single 10K resistor. 

The value of R3 sets the hys- 
teresis trip points. Assuming 
that R3 is much greater than 
R1+ R2, the trip points are ap- 
proximately: 
VP-p = (VcAPR3) /(R1 + R2) 
R3 should be between 100K and 
1 megohm, with 1 megohm pro- 
ducing the highest sensitivity. A 
typical value is 470 kilohms. 

BEcause it is difficult to eval- 
uate the performance of a step- 
per shaft encoder with just an 
oscilloscope, the author built 
the test circuit of Fig. 18. It in- 
corporates an ICM7217IJI four - 
digit up /down counter display - 
driver chip and a 4 -digit com- 
mon -anode LED display. The 
voltage comparators have 100K 
fixed resistors in series with 1 

megohm potentiometers to set 
the hysteresis levels. The goal is 
to find a value of hysteresis that 
provides adequate sensitivity 
for single -step operation with- 
out being too sensitive and pro- 
ducing extra pulses. Adjust- 
ment is not critical, and steps of 
about 100K will lead to the cor- 
rect value. 

The test circuit allows a com- 
plete evaluation of the perfor- 
mance of the interface circuit. 

+V 

R4 
R1 R2 R3 3.3K 

4.7K 4.7K 1.1MEG 

12 

R6 + 
1K Ci 

10µF 

IC1-a 
R6 v4 LM339 

1K 

FIG. 17 -TWO OF THESE CIRCUITS are 
required for each encoder. 

For the two most applicable 
motors, the test results were ex- 
cellent. It was very easy to set 
the count to any desired value 
and very easy to increment or 
decrement the count by one 
pulse. It is important that the 
frame of the motor be grounded 
to prevent noise pickup from 
your body. Figure 19 shows a 
photo of the test fixture. 

Interesting results were dis- 
covered when the author inad- 
vertently connected two motors 
in parallel. The circuit con- 
tinued to perform well and ei- 
ther motor could be used to 
tune it. This suggests that two 
motors with different numbers 
of steps per revolution could be 
connected in parallel to provide 
course and fine tuning. One 
might use a 0.9° (400 steps /rev- 

1C2 

7805 
IN OUT 

GND 

PHASE 1 

+v 

+V R4 
3.3K 

R3-a R3-b 
1MEG 100K 

VN 'M 
R1 D1 R2 

4.7K 1N914 4.7K 

T D2 
1N914 

o 
STEPPER 1K 1K 

+V 

R5 
+V/2 

R6 

MOTOR 
o 

PHASE 2 

' V + 

+ 
Cl 

10pF- 

R7 
4.7K 
W1 

D3 
1 N914 

D4 
1N914 

R8 
4.7K 
VW 

2 

i 

IC1-a 
12 1/4 LM339 10 

+V 

R10 
3.3K 

12 11 

16 

16 

21 

7 

15 

2 

17 

13 

19 

8 

18 22 

DISP1 14 10 6 
NSC3882 

28 27 

3 

26 

+V 

25 124 

U/D b c de 

COUNT 

1C3 

ICM7217IJI 
(UNUSED PINS LEFT OPEN) 

D1 D2 D3 D4 

R9-b 
100K 

20 23 9 

FIG. 18 -THIS TEST CIRCUIT incorporates an ICM7217IJI four -digit up /down counter 
display- driver chip and a 4 -digit common -anode LED display. 57 
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68HC11 
PROGRAMMER 

P11 PROGRAMMER 
Connects to an IBM PC serial port and provides 
the fastest, easiest way to read, modify, program 
& verify the eeprom/eprom memory and config . 
register of 68HCxIIxx microcontrollers. Prices 
from $349.00 for Programmer & host PC S /W. 

TÉC Fax: 802)) 525-3451 
The Engineers Collaborative, Inc. 
Route 3, Box 8C, Barton, VT 05822 USA 

EN Engineering Admart 

Radiotelephone - Radiotelegraph 
FCCCommercial V License 

Why Take Chances? 
Discover how easy it is to pass the 

exams. Study with the most current 
materials available. Our Homestudy 

Guides, Audio, Video or PC "Q &A" pools 
make it so fast, easy and inexpensive. No I 

college or experience needed. The new 
commercial FCC exams have been revised, 
covering updated Aviation, Marine, Radar, 

Microwave, New Rules & Regs, Digital 
Circuitry & more.We feature the Popular 

"Complete Electronic Career Guide ". 
1000's of satisfied customers Guarantee to 

pass or money back. 
Send for FREE DETAILS or call 

WPT Publications 
7015 N.E. 61st Ave Dept. 10 

Vancouver, WA 98661 
1- 800.800 -7588 

CIRCLE 105 ON FREE INFORMATION CARD 

Rates: Ads are 21/4' x 21/4". One insertion $995 each. Six insertions $950 each. Twelve 
insertions $925 each. Closing date same as regular rate card. Send order with remittance to 
Engineering Admart, Electronics Now Magazine, 500 -B Bi- County Blvd.. Farmingdale, NY 
11735. Direct telephone inquiries to Arline Fishman, area code -1- 516 -293 -3000. FAX 
1 -516- 293 -3115. Only 100% Engineering ads are accepted for this Admart. 

CIRCLE 178 ON FREE INFORMATION CARD 

HIGH POWER 

AUDIO 

AMPLIFIER 
CONSTRUCTION 

BP277- Here's background and practical de- 
sign information on high power audio ampli- 
fiers capable of 300 ±400 watts r.m.s. You'll 
find MOSFET and bipolar output transistors in 
inverting and non -inverting circuits. To order 
your copy send $6.25 plus $2.50 for shipping 
in the U.S. to Electronic Technology Today 
Inc., P.O. Box 240, Massapequa Park, NY 
11762 -0240. 

FIG. 19-PROTOTYPE TEST FIXTURE. It 
is important that the frame of the motor 
be grounded to prevent noise pickup. 

olution) motor to provide 100 
pulses per revolution course 
tuning and a 3.6° (100 steps /rev- 
olution) motor to provide 25 
pulses per revolution fine tun- 
ing by connecting them in par- 
allel. 

The polarity of the two phases 
72 and their timing relationship 

depends on the application. Be- 
cause there are two phases, 

L there are four possible ways to 
connect the windings, one of 

z which will meet any require- 
.6 ment. Most of the stepper 
2 motors have :ihs -inch diameter 

shafts. These cause a minor 
w problem when fitting a knob. A 

piece of 1/4 -inch copper or brass 
58 tubing can be used as a bushing 

STEPPER MOTOR 

All Electronics 
P.O. Box 567 
Van Nuys, CA. 91408 
800 -826 -5432 

American Design Components 
400 Country Ave. 
Secaucus, NJ 07094 
800- 776 -3700 

American Science and Surplus 
601 Lindon PI. 
Evanston, IL 60202 
708 -475 -8440 

C &H Sales 
P.O. Box 5356 
Pasadena, CA 91117 -9988 
800 -325 -9465 

Fort Apache 
31902 Hayman St. 
Hayward, CA 94544 
510 -429 -1060 

for a better fit. Holes opposite 
the set screws must be made in 
the bushing. Insert the tubing 
into the knob, tighten the set 
screws to mark their location, 
and scribe the tubing to mark 
the depth of the knob insert. 
The tubing is then removed, the 
holes made, and the piece cut to 
length. 

RESOURCE LIST 

Herbach & Rademan 
P.O. Box 122 
Bristol, PA 19007 -0122 
800 -848 -8001 
MECI 
340 East First St. 
Dayton, OH 45402 -1257 
800 -344 -1165 
Marlin R Jones & Assoc. 
P.O. Box 12685 
Lake Park, FL 33403 -0685 
407 -848 -8236 
R &D Electronics 
1224 Prospect 
Cleveland, OH 44115 
216 -621 -1121 
Digi -Key 
(for the ICM7217IJI) 
701 Brooks Ave. S. 
P.O. Box 677 
Thief River Falls, MN 56701 -0677 
800 -344 -4539 

At this point it's up to you to 
come up with interesting ap- 
plications for using stepper 
motors as shaft encoders. Avail- 
ability of low -cost stepper 
motors on the surplus market 
and the simplicity of the inter- 
face circuits makes their use as 
shaft encoders very attractive to 
the hobbyist. si 
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68705- 
ßASED 

000 

p'., i'1,! f.:!a 1a. g 
- 

EXPERIMENTER'S 
CLOCK 

Now that you know how to program 68705 microcontrollers, 
and have built the equipment to do so, you can put one to use 
in a clock circuit. 
BRIAN BEARD 

LAST MONTH THE DESIGN OF A PRO- 

grammer for Motorola's HMOS 
68705 family of micro - 
controllers was presented. This 
month a digital alarm clock 
based on one of those parts, the 
68705P will be described. 
Motorola has published a 
power -line interrupt circuit and 
interrupt software for clocks in 
its M6805 Family User's Man- 
ual. Motorola also has a Free - 
ware BBS (512- 891 -3733, 
300/2400, 8N1) that wil permit 
you to download assemblers 

POWEF 
SUPPLY 

v c ' 
GND,r 
60Hz 

+9vI 

ALARM 
+9V 

PB6 

Ì 
PA(0 7) 

PB7 

60Hz 

MICROCONT- 
ROLLER 

68705 

PB6 

PA(0..7) LED 
DISPLAY 

PB7 OPTION 

PA(0 7) La.D 
DIS PLAY 

PB7 OPTION 

FIG.1 -CLOCK CIRCUIT BLOCK DIAGRAM. You can build the clock with an LED (light - 
emitting diode) or LCD (liquid- crystal) display. 59 
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=D2 D4 

C2 Cl 
.01 710001IF 

C9 
.01 

K I60Hz> 
C4 

1 

FIG. 2 -POWER SUPPLY. The alarm circuitry uses an unregulated +9 volts while the 
rest of the clock needs a regulated +5 volts provided by 7805 regulator. 
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5 

TIME SET 
S1 ?0 1 

S2 
HOUR SET 

6 

7 

8 

S3 
MIN SET 

54 
ALARM SET 0 

9 

10 

S5 LED1 

ALARM STOP ALARM ENABLED 

S6 o 
ALARM ENABLE o O 

vCC 

R2 

47052 

FIG. 3 -68705 CIRCUITRY. With the crystal inputs tied together, the oscillator circuit 
can free -run, providing an internal clock cycle of approximately 1.25 microseconds. 

and user libraries, at no cost, 
for all of its 8 -bit micro - 
controllers. The code for this 
project was compiled with a free 
assembler from the BBS. 

Hardware design 
The clock contains the basic 

features found in most digital 
60 alarm clocks, but it can be 

customized to suit your needs. 
Figure 1 is a block diagram of 
the clock circuit. There are only 
four parts to the clock: power 
supply, alarm, microcontroller, 
and display. As the figure 
shows, you can display the 
clock output with an LED (light 
emitting diode) or LCD (liquid 
crystal) display. The prototype 

shown here includes both. 
Figure 2 shows the power 

supply. The alarm circuitry 
needs an unregulated + 9 volts 
while the rest of the clock is 
powered by a regulated + 5 volts 
provided by 7805 regulator IC1. 
One side of the transformer sec- 
ondary provides a 60 -hertz 
timebase. The 60 -hertz line fre- 
quency is constantly monitored 
and corrected by the power com- 
pany, and its average frequency 
is maintained as close to 60 
hertz as possible. By using the 
60 -hertz timebase, the need for 
a crystal timebase is eliminated. 
The AC voltage is clipped by re- 
sistor R1 and diodes D1 -D4, fil- 
tered by C9, and capacitively 
coupled by C4 to the external 
interrupt pin of the 68705. In- 
terrupts are triggered on every 
negative -going zero crossing of 
the AC signal. 

The 68705 is shown in Fig. 3. 
Notice that the crystal inputs 
(pins 4 and 5 of IC2) are tied 
together. That allows the os- 
cillator circuit to free -run, 
providing an internal clock cy- 

seconds. Port -A lines PAO -PA7 
are output to the display, which 
will be discussed shortly. Port -B 
lines PB4 and PB5 control the AM 
and PM indicators, PB6 controls 
the alarm, and PB7 controls the 
colon display. Ports PB2 and PB3 
are not used. The remainder of 
port -B and all of port -C accept 
inputs from the circuit control 
switches. 

The switch connections are 
very simple. The port lines are 
pulled high (logic 1) by a resistor 
until a switch is closed which 
grounds the port line (logic 0). 
All of the switches are normally - 
open momentary pushbuttons. 
The TIME SET button allows you 
to set the time of day. Pressing it 
together with the HOUR SET 
button will increment the hours 
digit until one of the buttons is 
released. Similarly, the TIME SET 
and MIN SET buttons will incre- 
ment the minutes digit. When 
you press and hold the ALARM 
SET button, the display will 
show the alarm time. While the 
alarm time is displayed, it can 
be changed with the HOUR SET 
and MIN SET buttons. 

The ALARM STOP button and 
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FIG. 4 -LED DISPLAY CIRCUIT. The 7212A can drive four 7- segment common -anode 
digits. 

ALARM ENABLE switch both con- 
nect to PBf. When the alarm is 
enabled, the ALARM ENABLE LED 
will be lit and PBf will be high. 
When the time of day first 
equals the alarm time, the 
68705 checks the state of PBf. If 
Psi is high, the alarm is turned 
on; then, as soon as PBf goes 
low, the alarm is turned off. 

If there were only a pushbut- 
ton in the circuit, the alarm 
would turn on every morning at 
the set time. Conversely if there 
were only a switch, you would 
have to remember to enable the 
alarm every night. 

The final input (Pc3) selects a 

12- or 24 -hour display. Ground- 
ing PC3 (closing jumper JU1) will 
give you the 12 -hour display. 
The function is controlled by a 
jumper, because most people 
have a definite preference, but a 
switch can be used if you want 
to be able to switch between dis- 
play modes. If you hardwire the 
24 -hour display, the AM /PM 
indicators (LED2 and LED3) 
will never come on, so you need 
not even install them. 

The display is the part of the 
clock you'll see most often, so it 
should have the display style 
you like. That's why the clock 
was designed for either LCD or 

LED displays. In fact, the pro- 
totype clock pictured here has 
both! This is made possible by 
the use of display controller 
chips. A 7211A (an LCD control- 
ler) and a 7212A (an LED con- 
troller) can both accept multi- 
plexed BCD inputs. The 68705 
program simply sends out hour 
and minute data as multiplexed 
BCD. The type of display that is 
connected to the circuit makes 
no difference. 

The LED display circuit is 
shown in Fig. 4. The 7212A 
(IC4) will drive four 7- segment 
common -anode digits. The 
brightness control input to IC4 
(pin 5) can be tied to +5 volts 
for maximum brightness, or po- 
tentiometer R11 can be con- 
nected as shown in Fig. 4 for 
adjustable brightness. With the 
colon indicator (LED4 and 
LED5) connected to PB7, it will 
flash at 1 hertz. If you want the 
colon to stay on constantly, con- 
nect it to ground instead of PB7. 

The LCD circuit is shown in 
Fig. 5. The 7211A (IC4) gener- 
ates the required AC drive sig- 
nals for a 4 -digit 7- segment 
liquid -crystal display. The os- 
cillator input (pin 36) can be left 
open, which results in a back - 
plane frequency of approxi- 
mately 125 hertz. The colon will 
flash at 1 hertz as long as IC5 -a 
pin 2 is connected to PB7. If you 
want the colon to remain on, 
connect IC5 -a pin 2 to ground 
instead of PB7. On the other 
hand, if you don't want the 
colon to appear at all, tie the 
LCD's colon pin directly to the 
backplane and omit IC5 -a. 

Figure 6 shows the alarm cir- 
cuit of the prototype. The cir- 
cuit is basically two gated 
oscillators and an output tran- 
sistor. The first oscillator (IC3 -a 
and -b) runs at about 1.6 hertz, 
gating the second oscillator 
(IC3 -c and -d), which runs at 
about 720 hertz. The resulting 
tone bursts are shrill enough to 
wake almost anyone. The alarm 
is controlled by the state of P136; 

a high turns the alarm on and a 
low turns it off. 

Software 
There isn't enough space to 

print the entire assembly lan- 
guage source code in this arti- 61 

www.americanradiohistory.com

www.americanradiohistory.com


COML. 

COM 

62 

PA(0..7) COMMON 
BACKPLANE 

r 
DISP1 

Cl L 
22pFT 

VCC 

PAO 
/ 

PA1 

PA2 / 
PA3 

40 
D1 

39 
Cl 

38B1 

37 Al 
36 

osC 

33 

32 

31 

rPA4 30 
/ 
PAS 

PA6 
/ 
PA7 

29 

28 

27 

26 

25 

24 

23 

22 

21 

35 

DS4 

DS3 

DS2 

DS1 

D13 

D12 

DI1 

DIO 

F4 

G4 

E4 

D4 

C4 

64 

IC1 

7211A 

El 

G1 

F1 

BP 

A2 

B2 

C2 

D2 

E2 

G2 

2 

A3 

B3 

C3 

D3 

E3 

G3 

F3 

3 

-r 

10 

11 

14 

15 

16 

17 

18 

20 
A4 

PB7 > 
NOTE: 
Cl IS OPTIONAL. IT LOWERS BACKPLANE FREQUENCY 
WITHOUT Cl BACKPLANE FREQ. APPROX. 125Hz 

11 IC2-a 
2 f 14 4077 

// 

c 

e 

9 
i 

COM 

TENS OF HOURS 

a 

b 

C 

d 

g 

HOURS 

i 

b 

C 

d 

e 

g 

COM 

TENS OF MINUTES 

b 

MINUTES 

O 

COLON 

NOTE: TIE ALL UNUSED LCD PINS TO 
BACKPLANE 

FIG. 5 -LCD CIRCUIT. The 7211A generates the required AC drive signals for a 4- digit, 
7- segment liquid -crystal display. 

cle. However, it is available on 
the Electronics Now BBS 
(516- 293 -2283, 1200/2400, 
8N1) as a file called 687CLK. ZIP. 
The source code is well -com- 
mented and highly modular, so 
it should be easy to understand. 

The code begins with a large 
block of comments that explain 
the memory map and function- 
ing of all the ports. Next, under- 
standable names are assigned 
to the various registers and 

memory locations that will store 
variables by the use of equate 
definitions. These definitions 
make the difference between 
readable code and indeciphera- 
ble hieroglyphics. 

The subroutines come next in 
the program. One of the sub- 
routines converts the time to 
12 -hour format, another con- 
verts binary values to BCD, and 
another sends the BCD to the 
display. Internally, all times are 

MAIN CLOCK PARTS 

All resistors are 1A -watt, 5 %, unless 
otherwise noted. 
R1- 27,000 ohms 
R2- R4-470 ohms 
R5-270 ohms, 1/2-watt 
R6- 100,000 ohms 
R7- 220,000 ohms 
R8-820 ohms 
R9 -4700 ohms x 9, 10 -pin SIP (pin 1 

common) 
Capacitors 
C1 -1000 µF, 25 volts, electrolytic 
C2, C7, C9 -0.01 µF 
C3-47 µF, 15 volts, electrolytic 
C4-0.1 µF, ceramic 
C5-1 µF, 15 volts, electrolytic 
C6-10 µF, 15 volts, electrolytic 
C8-47 µF, 35 volts, electrolytic 
Semiconductors 
IC1 -7805 5 -volt regulator 
IC2 -68705P3 microcontroller 
IC3- 74HC132 CMOS Schmitt -trigger 
quad NAND gate 
D1-D4--1N4148 diode 
D5-D8-1N4001 diode 
Q1- 2N2222 NPN transistor 
LED1-LED3--light-emitting diode, any 
color 
Other components 
SPKR1 -8 -ohm speaker 
T1 -6.3 -volt AC, 1 -amp transformer 
S1- S5- Normally -open pushbutton 
switch 
S6 -SPDT switch 
Miscellaneous: Heatsink for 7805 reg- 
ulator, IC sockets, perforated con- 
struction board, wire, solder. 

LCD DISPLAY PARTS 
C4 -7211A LCD driver 

(ICM7211AIPL or TC7211AIPL) 
IC5 -4077 CMOS quad exclusive -NOR 
gate 
DISP1 -.4 -digit 7- segment liquid crystal 
display module 
C10-22 pF, ceramic 
40 -pin socket -for the 7211A 
14 -pin socket -for the 4077 

kept in a 24 -hour format, so the 
alarm will go off only once a day, 
even if you select the 12 -hour 
display format. 

Tiro other subroutines are re- 
sponsible for setting the time of 
day and alarm time. Both of 
these subroutines call a delay 
subroutine that monitors how 
long you hold the "set" pushbut- 
tons depressed. For example, if 
you press the TIME SET and MIN 
SET pushbuttons, the minutes 
will increase by one imme- 
diately. If you keep both buttons 
depressed, the next increment 
will occur after 0.8 seconds; the 
interval between increments 
will then get smaller and small- 
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FIG. 6 -ALARM CIRCUIT. The first oscillator (IC3 -a and -b) runs at about 1.6 hertz, 
gating the second oscillator (IC3 -c and -d) which runs at about 720 hertz. 

er until it reaches a rate of five 
per second. This way you can 
rapidly change a value by hold- 
ing both buttons. Note that 
when the TIME SET button is re- 
leased, the seconds counter is 
cleared so that timekeeping re- 
sumes from the start of the dis- 
played minute. 

At power -up, control is trans- 
ferred to the address stored in 
the reset vector. In this case, it is 
the label "RESET." This portion 
of code initializes all the varia- 
bles and control registers. It 
then starts flashing the mes- 
sage "HELP" on the display and 
it sounds the alarm until the 
TIME SET button is depressed. If 
there is a power outage you 
won't know with most alarm 
clocks until you are already late 
for work. This clock will wake 
you up so you can reset the time 
and alarm. If you don't want to 
hear the alarm every time the 
power is interrupted, one line 
from the source code will delete 
that feature. 

The main program is a con- 
tinuous loop beginning at the 
label "LOOP" It checks the TIME 
SET and ALARM SET switches, 
flashes the colon every second, 
updates the display every min- 
ute, and starts the alarm when 
necessary. If the alarm is sound- 
ing and you don't turn it off, it 
will automatically shut off after 
30 minutes. 

Finally we come to the exter- 
nal interrupt service routine. 
Program control is transferred 
here, to the label "TICK," with 
every tick of the 60 -hertz inter- 
rupt. The time -of -day counters 
are increased by YRoth of a sec- 
ond and control returns to the 
routine that was interrupted. 

Construction and checkout 
First decide on the type of dis- 

play you want for the clock. Re- 
member, LCDs cannot be read 
in the dark because they do not 
emit any light. However, a small 
incandescent bulb, mounted in 
front of and to the side the LCD, 
will make it readable at night. 
Backlighting is also possible if 
you install a transmissive or 
transflective LCD module with a 
built -in light source. 

Collect the required parts for 
the clock and display of your 
choice. The parts are available 
from many mail -order compa- 
nies including ones that adver- 
tise in this magazine. Burn the 
program into the 68705P's in- 
ternal EPROM; you can use the 
programmer discussed last 
month or buy a preprogrammed 
68705P from Lucid Tech- 
nologies (see the Parts List). 

The prototype was built using 
a combination of wirewrap and 
point -to -point construction. Be 
sure to install sockets for all the 
ICs. After everything is as- 
sembled, check for wiring er- 
rors, shorts, opens, and loose 
connections. Before installing 
the ICs in their sockets, apply 
power and check for + 5 and + 9 
volts. Also check the IC sockets 
to be sure that + 5 volts and 
ground are on the correct pins. 
If everything is okay, remove AC 
power, install the ICs, and reap- 
ply power. The "HELP" message 
should now be flashing on the 
display, and the alarm should be 
beeping. Press and release the 
TIME SET button; the alarm 
should shut off and the display 
should now show 1:00 AM (0100 
when displayed in the 24 -hour 
format). 

LED DISPLAY PARTS 
IC4 -7212A LED display driver 

(ICM7212AIPL or TC7212AIPL) 
DISP1- DISP4- Common -anode 7- 
segment LED display 
R10 -270 ohms 
R11- 100,000 ohms, trimmer potenti- 
ometer 
LED4, LED5-Colon-indicator LEDs 
40 -pin socket -for 7212A 
Note: The following items are avail- 
able from Lucid Technologies, 7439 
Highway 70 South, Unit 297, 
Nashville, TN 37221: 

EP705N programmer kit (includes 
PC board, programmed 2764 
EPROM, MC145411 bit -rate generator, 
UA78S40 switching regulator, 5.25 - 
inch 360K documentation disk, and 
schematics) -$48 

EP705N programmer kit (same kit 
as above, less PC board) -$28 

Clock kit (includes 68705P3 pro- 
grammed with the clock software for 
60 -hertz power, documentation, 
source code and S19 file on a 5.25 - 
inch 360K disk, and schematics)- 
$25 

Other options 
The options included in the 

digital alarm clock design 
should satisfy most hobbyists. 
However, there are some addi- 
tional things you could try. 

The LED brightness control 
(pin 5 of the 7212A) can be driv- 
en by a digital signal. It is possi- 
ble to build a light -sensing 
circuit that varies the duty cycle 
of a pulse train applied to that 
pin. Then, as the room becomes 
darker, the display will dim. 

The alarm circuit shown is 
only one of many that are possi- 
ble. You can change the time 
constants of the oscillators to 
get different effects. Actually 
you can use any noise- generat- 
ing circuit that can be digitally 
controlled (PB6 =1 for alarm on, 
0 for alarm off). Try experiment- 
ing with a sound -generator 
chip. (l 65 
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Build this 
radon monitor 

to detect a possible 
in 

your home and, 
while doing it, 

learn more about 
radioactivity. 

PAUL NEHER 

THIS IS THE SECOND PART OF A TWO - 
part article on the design, con- 
struction and use of a simple, 
inexpensive environmental 
radon gas monitor that you can 
build. It is called the beverage 
can environmental radon 
monitor or BERM because the 
ionization chamber sensor is 
made from a readily available 
aluminum beverage can. The 
first part of this article ex- 
plained radon and described 
the construction of BERM's 
ionization chamber and ampli- 
fier circuitry. 

As was explained in the first 
part of this article, most people 
are exposed to environmental 
radon in excess of the natural 
rate because of the time they 

66 spend indoors. The article ex- 

plained what radon is, why it is 
a health hazard, and the impor- 
tance of knowing the level of 
radon in the rooms of your 
house where you spend most of 
your time while indoors. It also 
included the information 
needed to build the ionization 
chamber and its amplifier cir- 
cuitry, and alternative circuits 
for charging an internal high - 
voltage capacitor to 500 volts. 

The second part of this article 
covers such subjects as calibra- 
tion and the measurement of 
events or rates. It offers alter- 
native methods and circuitry 
for performing these functions. 

Counting techniques 
To determine picoCuries per 

liter of activity, it is necessary to 

count the number of pulses over 
a period of time, say an hour, 
and determine the average 
count per minute. It will be nec- 
essary to divide this count by 
the effective volume of the 
chamber and factor in the effect 
of radon daughters, which also 
produce alpha ionizations, to 
come up with an estimate of the 
radon concentration. 

Because this count is a ran- 
dom process, any estimate is 
meaningful only when accom- 
panied with some indication of 
probable error. This indication 
of error includes the statistical 
uncertainty of the count as well 
as uncertainty in the volume of 
the chamber and other factors. 
Later in this article, formulas 
will be given for the conversion 
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of BERM's pulse counts to spe- 
cific activity units. 

Rate meter 
A count -rate meter will meet 

your requirements for counting 
and averaging. The circuit 
schematic for a count -rate 
meter is shown in Fig. 6. The 
components on the left side of 
the schematic function as the 
basic pulse -rate count circuit, 
while those on the right side 
condition the output of the ana- 
log voltmeter M1. 

When the amplifier com- 
parator ICI (ICI -b) pulls the in- 
put to ground, capacitor C5 in 
the rate meter discharges 
through emitter -base diode D2 
(Q2). Then, when the com- 
parator goes high, resistor R8 
charges C5 through emitter - 
base diode D3 (Q3) and ac- 
cumulation capacitor C6. These 
components form a simple 
"charge pump" which charges 
accumulation capacitor C6 at a 
rate determined by the pulse 
rate. 

The current flowing out of C6 
through R9 is proportional to 
the accumulated charge and, at 
equilibrium, equals the current 
flowing in. In other words, the 
pulse rate determines voltage 
VR across 100 -megohm resistor 
R9. The equation for this re- 
sponse is : 

Vs = r x R9 x C5 x (Vs - 2VD) /(1 
+ rxR9xÇ5) 
Where r = the pulse rate in 
counts per second, Vs = the 
supply voltage, and VD = the 
diode forward voltage drop (0.5 
volt). 

This function is approximate- 
ly linear as long as the product 
r x R9 x C5 is small compared to 
unity. If, for example, the circuit 
is designed so that the max- 
imum count rate develops a 
voltage across R9 that ap- 
proaches 10 % of the supply volt- 
age, the maximum nonlinearity 
error will be 2 %. 

With a regulated 9 -volt supply, 
this circuit develops about 120 
millivolts (VR) with an input 
rate of 20 counts per minute 
where (r = 20/60 counts per 
second). 

The value of accumulation ca- 
pacitor C6 doesn't enter into the 
previous equation. Time con- 
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stant (C6 x R9) must be suffi- 
ciently long with respect to the 
pulse interval to produce a rea- 
sonable average. The uncer- 
tainty of the count rate. as a 
function of this time constant, 
is given by: 
Ur = 1/(r /2RC) 

This circuit has an RC time 
constant of 1000 seconds. This 
means that it will take about an 
hour to settle to within 3% of its 
final value. It has a half -scale 
uncertainty (10 counts per min- 
ute) of ± 5 %. 

Voltmeter 
The right half of the Fig. 6 

schematic is an analog panel 
voltmeter with a very high input 
resistance so that it does not 
load the rate circuit. Figure 6 
shows a 20- microampere meter, 
but if you want to save money, 
the lower cost 50- microampere 
meter will work as well. 

Alternatively, if you do not 
want a permanent system, you 
can substitute a bench volt - 
ohm milliammeter (VOM) in 
place of resistor R11 and the mi- 
croammeter, and modify the cir- 
cuit accordingly to match your 
meter's lowest scale. With this 
approach, the meter need only 
be connected when you want a 
reading. 

Meter zero -adjustment re- 
sistor R12 can compensate for 
-± 6 millivolts of differential off- 
set voltage in dual FET Q2. With 
that compensation in addition 
to the mechanical adjustment 
on the meter movement, you 
should be able to zero the meter 
with accumulation capacitor 
C6 discharged. If this does not 

happen,, recheck the circuitry 
for possible errors. 

Component selection 
The leakage of diodes D2 and 

D3 of Fig. 6 (formed with the 
emitters and bases of 2N2222 
transistors) as well as capacitor 
C6 must be low if this rate meter 
circuit is to work properly. The 
emitter -to -base junctions of a 
2N2222 transistor has three or- 
ders of magnitude lower reverse 
current than a 1N914 switching 
diode. 

Test electrolytic capacitor C6 
for leakage before using it in the 
circuit. Select one that has an 
internal leakage resistance that 
is at least ten times greater than 
resistor R9. An effective capaci- 
tor will have a self -discharge 
time constant greater than 
three hours. Most capacitors 
tested by the author held at least 
1 volt for 24 hours. 

Don't forget the memory 
effect of electrolytic capacitors, 
especially if they have been re- 
cently operated at a voltage 
higher voltage than a few hun- 
dred millivolts. Some elec- 
trolytic capacitors recharge 
themselves to a small fraction of 
their operating voltage after 
being temporarily discharged. 

Another alternative 
You can also use a digital volt- 

meter with a constant 10- 
megohm input resistance and 
the pulse -rate circuit shown in 
Fig. 7. The five components of 
the rate circuit in Fig. 7 will fit 
on the amplifier circuit board 
with careful layout. 

Typically, a full -scale count 67 
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rate of 20 counts per minute will 
be suitable for most indoor air 
environments, so the values 
shown in Fig. 7 were selected to 
produce 200 millivolts into a 10- 
megohm resistance. Select the 
value of capacitor C5 to cali- 
brate the circuit. In contrast to 
the previous approach, how- 
ever, the DVM must remain con- 
nected at all times. 

Rate meter calibration 
To calibrate any of the rate 

meters, you will need a data 
point to adjust the gain or scale 
factor. You can build a pulse cir- 
cuit based on the 555 silicon 
monolithic timer IC (e.g., 
NE555N or MC1455N) as shown 
in Fig. 8. It produces about 10 
pulses per minute to establish 
the slope of the rate meter's re- 
sponse when input counts per 
minute are plotted against the 
rate meter output scale. 

Calibrate the pulser's rate by 
counting oscillations for 10 
minutes so it will be within 1% 
accurate. Connect this auxiliary 
pulse circuit to the rate meter 
and let it settle for at least an 
hour before adjusting gain po- 
tentiometer R11. It might be 
necessary to substitute an alter- 
native value for capacitor C5, 
depending on which version of 
the rate meter you build. You 
should be able to calibrate the 
meter to within a few percent in 
this way. 

Combine the two 
The rate meter shown in Fig. 

6 and the amplifier together 
draw a supply current of about 3 
milliamperes. They will both 
work from a standard 9 -volt 
transistor battery. If you want a 
portable radon monitor, you can 
put both circuits together in a 
common enclosure. 

Reset pushbutton switch Si 
across capacitor C6 will be 
useful if you should accidentally 
bump the ionization chamber 
against a solid object. The large 
number of false readings will 
overload the meter which will 
take a long time to settle unless 
switch S1 is pressed. 

Periodically check the rate 
meter zero setting by resetting 
capacitor C6. Do not apply any 
input pulses to the rate meter 

circuit for about an hour to 
check capacitor C6 for memory 
effects. 

Alternative counters 
An electromechancial coun- 

ter is capable of accumulating a 
raw count. The LM392 (IC1) 
cannot drive the solenoid di- 
rectly, but it can trigger a 555 
timer IC that provides both a 
sufficiently wide pulse and 
enough current to drive a low- 
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voltage counter. 
Some benchtop frequency 

counters include a scaler set- 
ting that will allow you to make 
a direct connection to the 
ionization chamber so you can 
accumulate counts. Alter- 
natively, you can build a digital 
counter with an LSI counter/ 
display driver IC. 

Computer interface 
If you are a computer enthusi- 

ast you might want to use your 
PC to count the pulses, compute 
a running -time average, and 
display the results graphically. 
The interface to your computer 
probably makes use of a latched 
interrupt request. A separate 
RS flip -flop board, set by the ac- 

tive -low, open -collector output, 
can provide the latch that is re- 
set by the interrupt handling 
routine. The count rate will typ- 
ically be less than 10 counts per 
minute, so processing speed is 
not critical. 

An advantage of the open -col- 
lector output from the ioniza- 
tion chamber is that it can be 
pulled up by the computer logic 
supply (5- volts, 10 kilohms) 
without the requirement that 
the noise -sensitive amplifier cir- 
cuitry share a common (elec- 
trically noisy) positive supply 
voltage. The chamber ground 
should be connected to the com- 
puter ground. 

The largest calibration error 
relates to the proper determina- 
tion of the ionization chamber's 
effective volume. Compared 
with that uncertainty, most of 
the other contributing sources 
of error in the BERM are small - 
approximately 10 %. 

Gain equation 
The specific activity of radon, 

a(Rn), as a function of system 
variables is given by the follow- 
ing equation: 
a(Rn) = r x k/(n x VE) 
where a(Rn) is in units of pico- 
Curies per liter 
r = the count rate in counts per 
minute 
k = a conversion factor from 
disintegrations per minute to 
picoCuries 
n = the number of alpha counts 
per radon atom 
VE = the effective volume in lit- 
ers = physical volume x effi- 
ciency. 

The constants k /(n x VE) 
equal 1.9 for a chamber 
equipped with a radon progeny 
filter. At 5 counts per minute, 
the radon concentration is 9.5 
pCi/1. 

If the construction instruc- 
tions given in part 1 of this arti- 
cle were followed, the result 
should be a BERM that will have 
the same calibration factor as 
the author's prototype. The 
basic accuracy of your instru- 
ment will be ± 25 %, which ac- 
counts for the probable me- 
chanical variations, the statis- 
tical uncertainty in the author's 
calibration, and any rate meter 
error. 
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Radon progeny error 
Refer to Fig. 9. The con- 

version factor n, number of al- 
pha emissions per radon atom, 
has a theoretical value of 3 be- 
cause, for every radon disin- 
tegration, two more alpha 
particles are emitted from pol- 
onium 218 and polonium 214 
(See Table 1) under equilibrium 
conditions. 

As radon decays, the number 
of progeny atoms increases un- 
til their radioactive decay bal- 
ances their rate of production. 
After radon is introduced into 
the chamber, the alpha produc- 
tion rate will stabilize in about 
two hours. 

If the ionization chamber is 
open to the air so that radon 
and radon progeny can enter 
the chamber freely, there is a 
reading uncertainty caused by 
their unknown equilibrium 
state. Researchers have found 
wide variations in the ratio of 
short -lived daughter products 
compared to radon in indoor 
air. 

This factor has been estimat- 
ed to average 20 ± 14 %. A sim- 
ple progeny filter made from a 
plastic or paper bag eliminates 
this source of error. However, 
even with a filter in place, radon 
diffuses slowly through the pa- 
per or plastic, and it might take 
up to eight hours for the read- 
ing to stabilize. The installation 
of a simple BERM filter is de- 
scribed later. 

Rate meter error 
Because rate meter gain is di- 

rectly proportional to the power 
supply voltage, you should 
know that the calibration shifts 
with decreasing battery voltage. 
The voltage of a typical 9 -volt 
battery will fall approximately 
20% over its useful lifetime. 
This has been found to permit 
about three days of continuous 
operation. 

The rate meter, with a time 
constant (RC) of 1000 seconds, 
has an uncertainty that de- 
pends on the rate r, assuming 
the background rate is negligi- 
ble, and as stated earlier, has a 
± half -scale error. If the count is 
accumulated by other means, 
the statistical uncertainty in N 
counts is vN. 

Summary of errors 
The BERM has a total proba- 

ble error of ± 25% plus a cal- 
ibration drift caused by the 
battery. However, the total prob- 
able error can be reduced to 
about ± 13% under the follow- 
ing conditions: 

A progeny filter is installed. 
A highly stable power supply 

is in use. 
The BERM is calibrated 

against a standard instrument 
with a ± 10% error. 

Background rate adjust- 
ments have been made. 

Application 
The discussion on errors as- 

sumes that the BERM is in equi- 
librium with the surrounding 
air. A number of factors affect 
the time required for the BERM 
to reach this equilibrium. 

Filters 
As discussed earlier, the in- 

stallation of a simple radon pro- 
geny filter will limit the particles 
entering the ionization cham- 
ber to radon. Find a poly- 
ethylene plastic on 
three sides that is large enough 
to hold the ionization chamber. 
Inflate it with air and tie it off at 
the neck with several turns of a 
wire tie. Observe the inflated 

PARTS LIST 

Figure 6 ratemeter circuit. 
All resistors are 1/4-watt, 5 %. 
R8- 100,000 ohms, carbon com- 

position 
R9- 100,000,000 ohms, carbon 

composition 
R10, R13 -2,200 ohms, carbon 

composition 
R11 -5000 to 10,000, 15 -turn trim- 

mer 
R12 -100 ohms, 15 -turn trimmer 
Capacitors 
05-470 pF silvered mica, selected 

(see text) 
06-10 µF,15 volts, aluminum elec- 

trolytic, radial -leaded, value test- 
ed (see text) 

Semiconductors 
Q2- 2N5566 dual JFET 
D2, D3- diodes formed from 

2N2222 transistors 
Other components 
M1-0 to 20µA analog moving -coil 

panel meter (see text) 

bag over a period of about an 
hour to make sure that it has no 
pinhole leaks. 

After you are satisfied that the 
bag is free of pinholes, open it 
and place the ionization cham- 
ber inside. Then inflate the bag 
again and again tie it off with 
several turns of the wire tie 
around cable this time. Attempt 
to hold as much air as possible 
inside the bag while you tie it 
off. 

Response time 
Theoretically, if a constant 

concentration of radon could be 
introduced into the chamber, 
the alpha count rate would in- 
crease over a few hours before 
reaching a stable rate. Figure 9 
is a plot of short -lived radon pro- 
geny dynamics, which affect al- 
pha count ratio until equi- 
librium conditions are reached. 
The BERM's ionization cham- 
ber will typically stabilize in a 
few hours. The shortest time 
constant of the rate meter is 17 
minutes. 

Background rate 
Even when BERM is taken 

outdoors where radon con- 
centration is very low, it is likely 
that there will be some alpha ac- 
tivity in the chamber. It will be 
caused by the materials in the 
chamber itself as well by re- 
sidual isotopes from the sur- 
rounding air which have at- 
tached themselves to the cham- 
ber walls. 

Because this background ac- 
tivity is variable, it is advisable 
to check the background rate 
after cleaning the chamber. 
This is done by discharging 
high -voltage capacitor Cl and 
flushing the chamber with 
clean outside air. If possible, al- 
low the chamber to remain out- 
doors for a day before perform- 
ing the indoor measurement. 

The background rate of the 
chamber is typically 20 to 60 
counts per hour. Use the net 
counting rate -gross indoor 
rate minus outdoor rate -to cal- 
culate radon concentration, es- 
pecially if the rates are similar. 

Making a measurement 
Although the BERM has an 

assumed large scale factor or 69 
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calibration error, the instru- 
ment is still sensitive enough to 
detect even small amounts of 
radon, perhaps only a few times 
greater than that in outdoor air. 
It has sufficient dynamic range 
to remain linear up to several 
hundred counts per minute. 
Without a filter which improves 
accuracy but slows down its 
measurement, the BERM can 
be used anywhere in a house to 
identify the highest levels of 
radon concentration and the 
conditions that cause that level. 

Vibration effects 
As stated in Part 1 of this arti- 

cle, the BERM's ionization 
chamber is a very sensitive 
vibration sensor that will also 
respond to loud, low- frequency 
noises. Be suspicious of any un- 
usually high readings if the 
chamber had just been inadver- 
tently bumped against a solid 
object. After you have gained ex- 
perience with BERM while it is 
connected to an oscilloscope, 
you will be able to see for your- 
self what level of vibration 
causes false detections. 

Natural background 
You can modify the BERM so 

that it will be capable of measur- 
ing radon concentration in the 
soil. To do this the radon 
monitor must be capable of 
measuring up to 200 counts per 
minute. This is done by replac- 
ing resistor R9 with one having 
a value that is only 10 % of the 
specified R9 value. Then: 

Place the ionization chamber 
in the plastic filter bag as pre- 
viously described. (In this test 
the filter will act as a moisture 
barrier. The BERM is insen- 
sitive to changes in relative hu- 
midity, but condensation can 
provide a leakage path between 
the cathode lining and ground.) 

Dig a hole about 15 inches 
deep in dry ground. 

Place the bag- covered ioniza- 
tion chamber at the bottom of 
this hole to collect radon gas 
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emitted from the soil and cover 
it with an inverted bucket. Then 
backfill the soil around the 
bucket to act as a seal. 

This test should show that 
radon concentration in the 
ground is at least 100 times 
greater than that found in out- 
door air. Compare the outdoor 
readings with those measured 
indoors with the same rate 
meter. If you have been unable 
to calibrate your BERM against 
a professional instrument, the 
readings taken in the ground 
will act as a useful reference. If 
the amount of radon collected 
indoors is as much as 10 % of 

the level determined from the 
soil test, it is probable that a 
radon hazard exists. 

Line power circuit 
If you want to experiment 

with your BERM indoors or per- 
form long -term testing, you 
might want to power it from the 
AC line rather than depend on 
disposable 9 -volt batteries. An 
off -the -shelf AC -to -DC adaptor 
is not suitable for this applica- 
tion because it lacks the neces- 
sary filtering to eliminate noise 
interference. The circuit shown 
in Fig. 10 includes the neces- 
sary filtering. o 
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Electronic Paperbacks at Special Prices 
C BP325 -A CONCISE USER'S 
GUIDE TO WINDOWS 3.1 .... 
$7.95. Come to grips with Windows 

3.1 in the shortest and most effective 
way. Learn how to manipulate Win- 
dows screens and DOS by Windows 
graphics interface. Master its word 

processor. Paintbrush and data base 

along with Notepad, Macro Recorder. 

PIF Editor, and Calculator. 

A Concise 
Usera Guide to 

Windows al 

BP248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 

expensive. but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivolt meter, Tran- 

sistor Tester and six 
MOM. 

I BP311 -AN INTRODUCTION TO 

SCANNERS AND SCANNING .... 
$7.95. Radio scanners have opened 
a realm of exciting radio listening. 
Understand radio wave propagation, 
types of transmissions, antennas, 
band assignments -the straight 
dope on what to hear and where to 
hear it! Comes complete with index, 
glossary of important terminology. 

BP267 -HOW TO 

IIIarlaesa 
a¡ 

IUSE OSCILLO- 
a,y SCOPES AND 
sham.* OTHER TEST EQUIP- 

........__ MENT $6.95. Mas- 

BP298 -A CONCISE INTRODUCTION TO THE 
MACINTOSH SYSTEM AND FINDER....$6.25. If you 

have ore of the popular Macintosh range of computers, 
this book is designed to help you get the most from it. 

Although the Mac's WIMP user interface is designed to 

be easy to use, much of it only becomes clear when it is 

explained in simple terms. All Macintosh computers are 

covered including the new "Classic" range. 

OIyY/NWo TI BP245- DIGITAL 
AUDIO PROJECTS 

$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 

BP303- UNDERSTANDING 
PC SOFTWARE $6.95. This 
book will help you understand the 
basics of various types of business 
software in common use. Types of 

software covered include word pro- 
cessors spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 

tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

m, 

Conc`ww 

An Inlroducllon lo 
scannen 

end 
Scanning 

f7 BP299- PRACTICAL 
ELECTRONIC FILTERS 

$6.95. Presents a doz- 
en filter -based practical 
projects with applications in 

and around the home or in 

the constructor's workshop. 
Complete construction de- 

tails are included. 

BP247 -MORE 
ADVANCED MIDI 
PROJECTS $5.95. 
Circuits included are a 

MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 

BP287 -A REFERENCE GUIDE 

TO PRACTICAL ELECTRONICS 
TERMS .... $8.95. More than just a 

dictionary of practical electronics 
terms, the book goes a step further in 

getting down to fundamentals. A ref- 

erence volume that can be read casu- 

ally by a reader seeking knowledge. 

BP265 -MORE 
ADVANCED USES 
OF THE MULTI - 
METER .... $5.95. 
Use these techniques 
to test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
add -ons to extend 
multi -meter ca- 
pabilities. 

BP257 -INTRO TO 
AMATEUR RADIO 

. $6.95. Amateur 
Radio is a unique and 
fascinating hobby. This 
book gives the new- 
comer a comprehen- 
sive and easy to under- 
stand guide to the 
subject. 

BP251- COMPUTER 
HOBBYISTS HANDBOOK 
.... $8.95. A wrapup of ev- 
erything the computer hob- 
byist needs to know in one 
easy to use volume. Pro- 
vides a range of useful ref- 
erence material in a single 
source. 

A ReMw,ce Guide to 
PreLIICaI Eleclronica 

Terma 

ri BP256 -INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 
explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 

BP249 -MORE AD- 
VANCED TEST EQUIP- 
MENT CONSTRUCTION 

. $6.95. Eleven more 
test equipment con- 
struction projects. They in- 

clude a digital voltmeter. 
capacitance meter, current 
tracer, etc. 

v,wmWiriar 
and 

Flaw Clmuxa 

BP309- PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 
circuits and background 
info for a range of pre- 
amplifiers, plus tone con- 
trols, filters, mixers and 
more. All are high- perfor- 
mance circuits that can be 
built at a reasonable cost. 

PCP115- ELECTRONIC PROJECTS 
FOR HOME SECURITY .... $10.00. 25 

projects ranging from a single -door pro- 

tection circuit that can be completed in an 
hour or two, to a sophisticated multi -chan- 
nel security system. Each project is de- 

scribed in detail with circuit diagrams, 
explanations of how it works, instructions 
for building and testing, and how to adapt 
circuits to meet special requirements. 

BPI90- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 

passive infra -red detector, a fiber-optic loop alarm, computer -based alarms and an 

unusual form of ultrasonic intruder detector. 

BP235 -POWER SELECTOR GUIDE .... $10.00 Complete guide to semicon- 

ductor power devices. More than 1000 power handling devices are included. They 

are tabulated in alpha- numeric sequence, by technical specs Includes power 

diodes, Thyristors, Triacs, Power Transistors and FET's. 

BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

BP235. Book covers mom than 1400 JEDEC, JIS, and brand -specific devices. Also 

contains listing by case type, and electronic parameters. Includes Darlington 

transistors, high -voltage devices, high -current devices, high power devices. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book I $5.75. 

Osáeators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

BP195-- INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 

the subject written for the professional engineer, electronics enthusiast, Or others 

who want to know more before they buy. 8 x 10 in. 

BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. i 

BP239- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 

basics of analog and digital meters. Methods of component testing includes 

transistors, thyristors, resistors, capacitors and other active and passive devices. 

BP97-IC PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 

audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 

you can build these devices. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex & more. 

BP42 -SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 
for this simple electronic component. 

BP122 -AUDIO AMPLIFIER CONSTRUCTION .... $5.75. Construction details 

for preamps and power amplifiers up through a 100 -watt DC- coupled FET amplifier. 

L BP92- CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 

about building crystal radio receivers. 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762-0240 

Name 

Address 

City State Zip 

EN294 

CHECK OFF 

THE BOOKS YOU WANT 

SHIPPING CHARGES IN 
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: BP255- INTERNATIONAL RADIO 
STATIONS GUIDE .... $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 

essential reference work designed to 

guide him or her around the more than 
ever complex radio bands. 

$0.01 to $5.00 $1.50 

$5.01 to $10.00 $2.50 
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Wh y dust dive a present, when someone 

special to you celebrates a birthday, wedding, the birth of a 

child, the holidays or any other 'special clay? Instead, give a 

gift that's as special as the day itself -a U.S. Savings Bond. 

After all, when you can give someone a 

piece of the future, you show you care today - and tomorrow. 

Get U.S. Savings Bonds at your bank, and be sure to ask for 

a U.S. Savings Bond gift certificate. Then, when someone 

special to you celebrates a special day, give U.S. Savings 

Bonds. You'll give a piece of the future. 

Take 
Stock 
inAmerica 

USAVINGS .:BOs t000000000EE 
:ocoaoor 

A public service of this magazine 
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HARDWARE HACKER 

Hacker's data exchange, the Adobe Acrobat system, a new 

pseudoscience magazine, voice messaging circuits, and special- effects 

resources. DON LANCASTER 

Let's start with an announce- 
ment that a superb video on 

the use of car alternators as 

low -cost, high -power stepper 
motors for such tasks as CAD/ 
CAM is now available from John 
Rees. Included is a demo of his sign 
routing system and step -by -step re- 

winding details. The cost of the vid- 

eo is $19.50. 
One hardware hacking topic that 

has generated more than its share 
of helpline calls lately is... 

Voice messaging 
At one time, analog tape record- 

ers were the only reasonable way to 
record and play back voice mes- 
sages. But these days, we've got 
compact, low- power, reliable elec- 
tronic solutions -solutions that re- 

quire no mechanical parts or moving 
media. Uses? Everything from voice 
E -mail systems to robotics and talk- 
ing cards. 

There are a lot of different options 
here. They trade quality and mes- 

sage time against costs, ease of 
recording, and compressibility. 

Many older systems are based 
on Toshiba or OKI speech chips. 
Those systems basically include an 

A/D converter for recording, some 
digital storage, and D/A circuits for 
playback. The digital storage can be 

permanent (ROM) or else easily 
changeable (RAM). Otherwise a 

large EPROM can store messages 
that are to be changed only every 
now and then. 

Typical low -cost hacker systems 
include the Quik Voice from Eletech 
Electronics and various offerings 
from Ming Engineering. Pricing is in 

the $20 to $40 range. These sys- 
tems are usually a small circuit 
board holding a speech chip, a mes- 

sage EPROM, some analog cir- 
cuits, and an output amplifier. 

Everything from telephone- to 
CD- quality audio is available simply 

by changing the sampling rates. But 
memory requirements tend to get 
out of hand when recording mes- 
sages longer than a minute or so. 

Two good starting points for this 
approach are the Voice Synthesis 
LSI data book from OKI and various 
data books and application -notes 
from Toshiba. 

But there is a new kid on the block 
that offers a true single -chip solu- 
tion to electronic messaging. This 
one is called DAST, short for direct 
analog storage technology. Instead 
of going the A /D -D /A route, this 
new technique uses special circuit- 
ry that directly stores analog sam- 
ples in a nonvolatile array. 

The pioneer here is an outfit 
called ISD, which is short for 
Information Storage Devices. Its 

current offerings are the ISD2500 
family that give up to 90- second 
playback at selected quality levels. 
As many as several hundred dif- 
ferent messages can be stored. You 
could easily record a vocabulary of 
words and combine them as 
needed under external computer 
control. 

Its analog storage capability is 

480K bytes, or just under a half 
megabyte. But note that this is 

equivalent to many megabytes of 
pure digital storage. 

ISD has also released a simpler 
and older ISD1000A chip for sale 

NEED HELP? 

Phone or write your Hardware 
Hacker questions to: 

Don Lancaster 
Synergetics 
Box 809 -EN 
Thatcher, AZ 85552 

(602) 428-4073 

For fast PSRT access, modem 
(800) 638 -8369, then an HHH. 
Then XTX99005,SCRIPT. 

through Radio Shack (No. 
276 -1325 voice recorder chip). This 

one costs around $20 for the chip 
alone and holds 128,000 analog 
speech samples. Figure 1 shows 
the chip in an ultra -simple playback - 
only circuit, while Fig. 2 shows 
what's needed to record and play 

back messages. 
While there's no reason why you 

can't also use this for recording 
tones, sound effects, or music, the 
lower sampling rates of the DAST 
system generally limit you to tele- 
phone- quality audio. 

A hacker data format 
Wouldn't it be nice if there were 

some sort of data standard for get- 
ting exact size printed- circuit art- 
work for construction projects, as 

well as ready -to -use panel art and 
dial plates? Well, I've been doing 
this for years with all of my more 
recent Hardware Hacker, Ask the 
Guru, Resource Bin, and Blatant 
Opportunist columns by way of my 

GEnie PSRT. But that's just me. The 
key question is which data format 
could be used so that all authors for 
all technical publications could pro- 
vide the same service? 

There are several obvious goals 
for such a data format. The files 
should be totally device indepen- 
dent. The same file should run iden- 
tically on any computer -a PC, 
Mac, IBM, C -64, Amiga, Sun, or 
Cray. The files should consist of 
ordinary printable ASCII characters 
that can be sent over a non- trans- 
parent 7 -bit data channel. There 
should be absolutely no need for 
any special end -user hardware or 
software. Files should be printable 
on all popular printers. 

The files should be more or less 
readable by humans and easy to 
edit. No royalties, costly software, 
limits, use licenses, or other restric- 
tions should be involved. No trace 73 
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should remain of any of the proprie- 
tary code used to generate the ac- 
tual text and graphic images. All the 
files should also lend themselves to 
full book -on- demand publishing. 

And, of course, the files should all 
be super compact, run quite fastand 
be self -collating at the maximum 
possible mechanical feed speed of 
the printer with zero setup time. A 
reasonable goal is a file size o 10 
kilobytes per camera -ready page, 
uncompressed. 

After working on this problem for 
several years, I've concluded there 
are three routes to the hacker data 
format that seem reasonable. 
These are fax, PostScript, or 
Adobe's new Acrobat document 
system. 

I don't like fax. I never use it. Spe- 
cial costly equipment is often 
needed. Compared with camera - 
ready PostScript, fax quality is pu- 
trid. The exact size is never guaran- 
teed. And most fax files end up 
much longer than PostScript files 
and transmit much more slowly. 

It turns out that fax compression 
is just about the worst possible way 
to squash photos or fancy technical 

NEW FROM 
DON LANCASTER 

HARDWARE HACKING 
Incredible Secret Money Machine II 

Hardware Hacker Reprints II or III 
Blatant Opportunist Reprints 
Resource Bin Reprints 
The Case Against Patents 
Ask The Guru Reprints I, II or Ill 
CMOS Cookbook 
TTL Cookbook 
Active Filter Cookbook 
Micro Cookbook I 

Lancaster Classics Library 

18.50 
24.50 
24.50 
24.50 
24.50 
24.50 
24.50 
24.50 
24.50 
19.50 

119.50 

POSTSCRIPT STUFF 
PostScript Secrets (Ile /Mac/PC) 39.50 
Book -on- demand resource kit 39.50 
Intro to PostScript VHS Video 39.50 
PostScript Beginner Stuff 39.50 
PostScript Show & Tell 39.50 
PostScript Cookbook (Adobe) 18.50 
PostScript Ref. Manual II (Adobe) 29.50 
PostScript Program Design (Adobe) 24.50 
Type I Font Format (Adobe) 15.50 
Acrobat Reference (Adobe) 24.50 
LaserWriter Reference (Apple) 19.50 
PostScript by Example (McGilton) 29.50 
Pgm Display PostScript with X 29.50 
PostScript Visual Approach (Smith) 22.50 
Thinking in PostScript (Reid) 22.50 
Undst PS Pgrmmg (Hollzgang) 29.50 
The Whole Works (all PostScript) 349.50 

FREE VOICE HELPLINE VISA/MC 

SYNERGETICS 
Box 809 -RE 

Thatcher, AZ 85552 
(602) 428 -4073 

CIRCLE 219 ON FREE INFORMATION CARD 

.5D AEC CLK EOM PD CE NC OUT IN AGC HIC MIC 454 SP- 

ISD1000A 
AO A'' A2 A3 A4 05 NC NC A6 A7 AUX GND GND SP. 

FIG. 1- PLAYBACK -ONLY CIRCUIT for the ISD1000A. The ISD chip has an innovative 
on -chip analog data -storage system. 

illustrations. See Adobe's note No. 
5115 for unbiased comparisons. 
And it is still fairly tricky to store, 
edit, and reuse fax code. And they 
are usually black -and -white only. Yet 
there are lots of sources now offer- 
ing automatic fax services. For in- 
stance, Dan Poynter has some 
outstanding free resource informa- 
tion on self -publishing available by 
way of his auto fax. And most of the 
electronic trade journals now have 
lots of auto fax ads showing up. 

On the other hand, PostScript 
can meet all hacker data goals. As I 

have mentioned before, I use 
PostScript as a totally general pur- 
pose computer language. I use it for 
everything from formal engineering 
design to stock -market analysis. 
Plus, of course, dirtying up other- 
wise clean sheets of paper. 

More and more hackers have 
easy access to a PostScript laser 
printer. If you do not, the 
GhostScript shareware is widely 
available for downloading. This lets 
you run a fake PostScript over any 
popular printer, plotter, or pho- 
totypesetter. And yes, the full 
GhostScript source code is in- 
cluded so you can work from any 
recent host computer system. 

One subtle but super important 
feature of PostScript: You can easily 
do microsizing. That let's you adjust 
precisely the final size on printed - 
circuit art and compensate for pa- 
per stretch or mechanical feeding 
errors. PostScript, of course, works 
beautifully with the new direct -toner 
printed- circuit processes offered by 
DynaArt Designs and Techniks. 
And, yes, PostScript can be con- 
verted back into older and more 
klutzy Gerber or HPGL vector for- 
mats. 

Adobe Acrobat is brand new. This 
is intended to let Fortune -500 firms 

achieve "paperless offices," what- 
ever those are. Their fancy docu- 
ment files include global searching, 
nonlinear Hypercard access, and 
thumbnail sketches for each page. 
The system is quite expensive. 

Sadly, Acrobat document files 
can not be printed without special 
viewer software. Acrobat files gen- 
erally demand the use of genuine 
PostScript level 2. The final files are 
also much larger and run much 
more slowly than I believe is really 
necessary. 

Because nearly all of those more 
powerful PostScript commands are 
disallowed in the files, some simple 
graphic constructs will often gener- 
ate unbearably long code. For in- 
stance, a circle needs hundreds of 
bytes. 

Something vastly better is clearly 
needed fora hacker file- interchany 
standard. 

The solution 
Why not combine the best fea- 

tures of PostScript and Acrobat? 
Acrobat contains a useful but griev- 
ously flawed distillery that can take 
any PostScript input from any 
source and reduce it to essential 
core commands only, usually in a 
fairly efficient manner. 

Sadly, the new distillery does all 
of its work in the host, rather than 
the printer. Any selected fonts must 
be available in host format. The file 
must be in one continuous piece, 
since persistent downloads and run 
support are appallingly absent. 

Nonetheless, the distillery is the 
key to converting any code that was 
generated on a proprietary CAD/ 
CAM, page- making, or illustration 
program into license -free and royal- 
ty-free distribution format. 

Each page appears in the Acrobat 
document as an object. It is very 
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PIG. 2 -A MULTI -MESSAGE COMBINATION playback and record circuit based on the 

ISD1000A. An electret microphone is shown. 

easy to extract each page object, 
add some simple header code, and 

make it into a stand -alone 
PostScript file. 

But I believe that raw Acrobat 
page output is much too long and 
runs far too slowly. It is also hard to 
read and harder yet to edit. 

So, I have come up with a triple 
distilling process that dramatically 
improves extracted Acrobat files. 
The files are first split into their 
graphics and text portions. Then the 
graphic portions are shortened and 

simplified by permitting additional 
PostScript commands. The tricks 
used here will depend largely on 
how the original code was first gen- 
erated. But such operators as 

arcto, translate, and repeat can play 
a big role here. 

The text is sorted so that each 
font size only is used once and it is 

defined so that each text line stands 
on its own. Unneeded characters 
(such as leading zeros, trailing 
spaces, and extra precision) are 
also eliminated to further shorten 
the files. The speed and size gain 
here can be very impressive to the 

extent that an uncompressed triple - 
distilled file is often shorter than a 

compressed Acrobat file! 
With some care, triple distilling 

can leave you with level 1 com- 
mands only, so that older PostScript 
printers can still be used. This will 
continue to be an important hacker 
feature for the next several years or 
so. 

Figure 3 shows a fragment of Ac- 
robat text output, while Fig. 4 shows 
the double -distilled results. The Ac- 
robat code is typically 65% longer 
and 43% slower. In addition, it is 

harder to read and edit. Since many 
casual PostScript users end up 
baud -rate limiting themselves, a 

65% length penalty can also be- 
come a 65% speed penalty. More 
details appear in SPEEDUP.PS. 

The triple -distilling process can 
be fully reversible. The end user 
could always use the Acrobat distill- 
ery to get himself right back where it 
all started, or to import into pack- 
ages that accept only limited 
PostScript commands. This use 
would normally be very rare. 

Custom or exotic fonts could be 

Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 43rd year, is highly ex- 
perienced in "distance education" - 
teaching by correspondence- through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy -to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages - as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid -State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 

sary part is knowing your field. 
Grantham can help you both ways - 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1- 800 -955 -2527, orñ 
see mailing address below. 

m 
m o 
o z 

GRANTHAM ó 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

College of Engineering 
Grantham College Road 

Slidell, LA 70460 
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SPECIAL EFFECTS 
RESOURCES 

Alcone Company 
5 -49 49th Avenue 
Long Island City, NY 11101 
(718) 361 -8373 
CIRCLE 316 ON FREE INFORMATION CARD 

Burman Industries 
14141 Covello Street Suite 6A 
Van Nuys, CA 91405 
(818) 782 -9833 
CIRCLE 317 ON FREE INFORMATION CARD 

Cinefex 
Box 20027 
Riverside, CA 92516 
{909) 781 -1917 
CIRCLE 318 ON FREE INFORMATION CARD 

Cinema FX 
13120 -B Saticoy Street 
North Hollywood, CA 91605 
(818) 765 -4995 
CIRCLE 319 ON FREE INFORMATION CARD 

Du -Bro Products 
Box 815 
Wauconda, IL 60084 
(708) 526 -2136 
CIRCLE 320 ON FREE INFORMATION CARD 

Electropea 
24307 Magic Mtn Pkwy #272 
Valencia, CA 91355 
CIRCLE 321 ON FREE INFORMATION CARD 

Film & Video 
8455 Beverly Blvd Suite 508 
Los Angeles, CA 90048 
(213) 653 -8053 
CIRCLE 322 ON FREE INFORMATION CARD 

Kryolan 
132 Ninth Street 
San Francisco, CA 94103 
(415) 863-9684 
CIRCLE 323 ON FREE INFORMATION CARD 

Kuper Controls 
11200 Montgomery, Suite 8 
Albuquerque, NM 87111 
(505) 263 -5949 
CIRCLE 324 ON FREE INFORMATION CARD 

Makeup & Effects Lab 
7110 Laurel Canyon Blvd Bldg E 
North Hollywood, CA 91605 
(818) 982 -1483 
CIRCLE 325 ON FREE INFORMATION CARD 

Mannetron 
74 Leonard Wood Drive 
Battle Creek, MI 49015 
(800) 357 -2777 
CIRCLE 326 ON FREE INFORMATION CARD 

National Hair Technologies 
300 Canal Street 
Lawrence, MA 01840 
(508) 686 -2964 
CIRCLE 327 ON FREE INFORMATION CARD 

Polytek Development 
Box 384 
Lebanon, NJ 08833 
(908) 534 -5990 
CIRCLE 328 ON FREE INFORMATION CARD 

Quantel, Inc. 
85 Old Kings Hwy North 
Darien, CT 06820 
(203) 656-3100 
CIRCLE 329 ON FREE INFORMATION CARD 

Smooth -On 
1000 Valley Road 
Gillette, NJ 07933 
(908) 647 -5800 
CIRCLE 330 ON FREE INFORMATION CARD 

Special Effects Supply Co 
543 W. 100 North, Suite 3 
Bountiful, UT 84010 
(801) 298 -9762 
CIRCLE 331 ON FREE INFORMATION CARD 

Mat Sweeney 
14201 Bessemer Street 
Van Nuys, CA 94101 
(818) 902-9354 
CIRCLE 332 ON FREE INFORMATION CARD 

Sword & Stone 
723 N Victory Blvd 
Burbank, CA 91502 
(818) 562 -6548 
CIRCLE 333 ON FREE INFORMATION CARD 

handled one of five ways: (1) Ignore 
them and default to Courier. (2) Ask 
your end user to get all of his own 
fonts. (3) If only a few characters are 
involved, you can use a font elim- 
inator that substitutes the actual 
font paths (this is great for logos - 
see FONTELIM.PS). (4) Use 
multiple master fonts for a lookalike 
approximation. Or, (5) You can inter- 
nally tow along a copy of the needed 

font. Yes, much of the triple- distill- 
ing process can be fully automated. 

If you do not have any access to 
Acrobat, there's an older DIS- 
TILL.PS file available for download- 
ing. This older program has lots of 
bugs that eliminate clipping, scaling, 
and subscripting. But it can be run in 
any PostScript printer or emulator. It 
also supports persistent down- 
loads, allows run commands, and 

has no host font restrictions. 
I strongly believe that triple -dis- 

tilled PostScript is the ultimate solu- 
tion for a compact and low -cost 
hacker file interchange. I've got 
scads more on this on GEnie PSRT, 
including lots of source code and 
examples. 

Naturally, I'd be most happy to 
help you create your own distribu- 
tion files in hacker data format. You 
can call or write for help on this. 

Two contests 
As the first of two contests this 

month, just tell me your thoughts for 
a new hacker data -format standard. 
There will be the usual Incredible 
Secret Money Machine ll prize go- 
ing to the best dozen or so entries, 
with an all expense paid (FOB 
Thatcher, AZ) tinaja quest for two 
going to the very best of all. As 
usual, send your written entries di- 
rectly to me here at Synergetics and 
not to Electronics Now editorial. 

Special effects 
How would you like to build your 

own T -Rex? or shoot a custom ver- 
sion of Godzilla versus the Night 
Nurses as a home video'? What 
you'll require here, of course, are 
special effects. As you might guess, 
there is a low- profile and little -known 
special- effects industry that can 
supply all of your needed bits and 
pieces, either off -the -shelf or 
custom. 

The special- effects supply 
sources can be a treasure trove for 
hardware hacking. Included are ma- 
terials for plastic, rubber, and resin 
molding. There's special hardware, 
unusual materials, "claymation" 
supplies, fur and hair, armatures, 
control cables, remote controls, un- 
usual lighting, fog and smoke ma- 
chines, and lots more. 

As a sidebar for this month, I 

thought we'd gather together a few 
of the better special- effects re- 
sources. The center of the industry 
appears to be a great quarterly mag- 
azine called Cinefex. A recent issue 
showed the insider secret plans to 
all the Jurassic dinosaurs, as well as 
the Andean plane crash. A second 
useful magazine on this subject is 
Film & Video. 

Two of the more intriguing entries 
on our list are the Sword & Stone 

www.americanradiohistory.com

www.americanradiohistory.com


1F8 1 Tf 
9.75 0 0 9.75 60 427.5 Tm 
0.029 Tc 
0.032 Tw 
(The tone frequencies are)Tj 
/F9 1 Tf 
10.9 0 Td 
(subaural)Tj 
/F8 1 If 
3.70 Td 
( in)Tj 
-14.7 Te 
0.021 Tc 
-0.013 Tw 
(that most phone or mobile comm gear)Tj 
0 Te 
0.043 Tc 
0.115 Tw 
(sharply attenuates audio below)Tj 
9 0 0 9 200.4 406.5 Tm 
0.046 Tc 
0.124 Tw 
(300)Tj 
9.75 0 0 9.75 215.2 406.5 Tm 
-15.9 Te 
0.026 Tc 
0.016 Tw 
(Hertz or so.)Tj 
1.025 Te 
0.030 Tc 
0.038 Tw 
(The)Tj 
9 0 0 9 89.1 385.5 Tm 
0.032 Tc 
0.041 Tw 
(MX365A)Tj 
9.75009.75 125.4 385.5 Tm 
0.030 Tc 
0.038 Tw 
(is a typical chip that)Tj 
-6.7 Te 
0.032 Tc 
0.053 Tw 
(can be be used either as the encoder)Tj 
0 Te 
0.032 Tc 
0.053 Tw 
(of Figure 2 or the decoder of Figure)Tj 
0 Te 
0.035 Tc 
0.068 Tw 
(3. This circuit offers your choice of)Tj 
0 Te 
0.048 Tc 
0.148 Tw 
(hardwire programmable tones or a)Tj 
0 Te 
0.038 Tc 
0.084 Tw 
(serial computer control. I've shown)Tj 

FIG. 3- TYPICAL ADOBE ACROBAT 
OUTPUT used to distribute high -quality 
text and graphic documents. A special 
reader is required before the file can be 
printed. 

and National Hair Technologies. The 
first for medieval armor, and the sec- 
ond for fake fur and strange wigs. 

There are a lot more where those 
came from, so be sure to let me 

know your favorites or anyone I 

missed. In fact, let's make a second 
contest out of it. 

New tech lit 
Untapped Technology in Review 

is a new labor -of -love pseudos- 

cience journal. Uh, this one seems 
midway between the Skeptical In- 

quirer and the Borderlands Quar- 
terly. Included are commented 
critical reviews of some popular 
free -energy and antigravity 
schemes, the current contents for 
the other pseudoscience maga- 
zines, and off -the -wall patent list- 
ings. 

A brand new book on buying and 
using older Tektronix oscilloscopes 
is titled Oscilloscopes: Selecting 
and Restoring a Classic. This one 
costs $19.95 from Stan Griffith. 

Olympus has just introduced its 
Videoimagescope system. This is a 

full -color video camera, a quarter 
inch in diameter, at the end of a 70- 

foot (I) strobe -illuminated and fully 
steerable snake -like probe. While 
this dude looks outrageously ex- 

pensive, it just might make a really 

dandy cave -survey and exploration 
tool, especially if it could be made 

self -cleaning and waterproof to a 

depth of twenty feet. 
The horse's mouth source infor- 

mation on SCSII disk communica- 

/Times -Roman 9.75 ss 
.31 .29(The tone frequencies are)60 427.5 hH 

(10203.9 427.5 H 
-.13 .21(that most phone or mobile comm gear)60 417 h 

1.12 .42(sharply attenuates audio below)60 406.5 h 

.16 .26(Hertz or so.)60 396 h 

.38 .3(The)70 385.5 hH 
(is a typical chip that)125.4 385.5 H 

.52 .32(can be be used either as the encoder)60 375 hH 

(of Figure 2 or the decoder of Figure)60 364.5 H 

.67 .35(3. This circuit offers your choice oí)60 354 h 

1.45 .47(hardwire programmable tones or a)60 343.5 h 

.82 .37(serial computer control. l'ue shown)60 333 h 

/Times- Italic 9.75 ss 
.31 .29(subaural)166.9 427.5 h 

/Times -Roman 9 ss 
1.12 .42(300)200.5 406.5 h 

.38 .3(MX365A)89.2 385.5 h 

FIG. 4- TRIPLE DISTILLING can make 
the Acrobat output faster, shorter, and 
far more hacker friendly. No expensive 
software or special printer is required. 

tion is known as ANSI X3.131 -1986. 

It is available for $50 directly from 
the American National Standards 
Institute. 

Sound Practices is a hands -on 
magazine that concentrates on vac- 

uum tube audio circuits with only 
high -voltage linear triodes. The pre- 

ferred tube these days seems to be 

the 211. To me, that mythical "tube 
sound" is simply so much hum, 
noise, and distortion added to an 

otherwise clean audio channel. You 

ELECTRONIC 
COMPONENTS 

Whether you order 1 part or 
all 43,216...MOUSER stocks 
and...ships same day!! 

CALL... 
(800) 992 -9943 

for your 
FREE 

CATALOG 
2401 Hwy. 287 N. 

Mansfield, TX 76063 

MOUSER® 
ELECTRONICS 

Sales & Stocking Locations Nationwide 

CIRCLE 117 ON FREE INFORMATION CARD 

Learn VCR 
repair at home! 

MAKE GOOD MONEY IN YOUR 
OWN FULL- OR PART-TIME JOB 

Professional - 
level home study 
course. You will 
master easy -to- 
learn, high -profit 
repairs with- 
out investing 
in high -tech 
instruments 
or a costly 
workshop 

Want more 
independence 
and higher 
income? Send 

or call today! 

Free career literature: 

800 -223 -4542 
4ddnss __ n 
l,[} _ 1.1) 

The School of VCR Repair 
6065 Roswell Road 

Dept. VB342 , Atlanta, Georgia 30328 

CIRCLE 176 ON FREE INFORMATION CARD 
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Whaddya Say To 

A Guy Who's Had 

The Same Job 

For 50 Years, 

Has Never Called 

In Sick Or 

Showed Up Late, 

\ever Taken A 

Vacation Or A 

Holiday, Never 

Asked For A 

Raise Or Griped 

About His Bonus 

And, Believe It Or 

\ot, Has No 

Plans For 

Retirement? 

Thanks. 

Remember - only you can present forest fires. 

rill , l Public Srn ier of the I SI/A Forest 
exile tiers ire and lour State Forester. 

NAMES AND NUMBERS 
Adobe Acrobat System 
1585 Charleston Road 
Mountain View, CA 94039 
(800) 833 -6687 
CIRCLE 334 ON FREE INFORMATION CARD 

Am. Natl. Standards Institute 
11 West 42nd Street, 13th Floor 
New York, NY 10036 
(212) 642 -4900 
CIRCLE 335 ON FREE INFORMATION CARD 

Borderlands 
PO Box 429 
Garberville, CA 95542 
(707) 986 -7211 
CIRCLE 336 ON FREE INFORMATION CARD 

DynaArt Designs 
3535 Stillmeadow Lane 
Lancaster, CA 93536 
(805) 943 -4746 
CIRCLE 337 ON FREE INFORMATION CARD 

Eletech Electronics 
16019 Kaplan Avenue 
Industry, CA 91744 
(818) 333 -6394 
CIRCLE 338 ON FREE INFORMATION CARD 

GEnie 
401 North Washington Street 
Rockville, MD 20850 
(800) 638 -9636 
CIRCLE 339 ON FREE INFORMATION CARD 

Gerber Scientific 
83 Gerber Road 
S Windsor, CT 06074 
(203) 644 -1551 
CIRCLE 340 ON FREE INFORMATION CARD 

Stan Griffiths 
18955 SW Blanton 
Aloha, OR 97007 
(503) 649 -0837 
CIRCLE 341 ON FREE INFORMATION CARD 

Information Storage Devices 
2841 Junction Avenue, Ste 204 
San Jose, CA 95134 
(408) 428 -1400 
CIRCLE 342 ON FREE INFORMATION CARD 

Ming Engineering 
17921 Rowland Street 
City of Industry, CA 91748 
(818) 912 -9469 
CIRCLE 343 ON FREE INFORMATION CARD 

OKI 
785 North Mary Avenue 
Sunnyvale, CA 94086 
(800) 832-66d4 
CIRCLE 344 ON FREE INFORMATION CARD 

Olympus Industrial 
4 Nevada Drive 
Lake Success, NY 11042 
(800) 446 -5260 
CIRCLE 345 ON FREE INFORMATION CARD 

Dan Poynter 
PO Box 4232 
Santa Barbara, CA 93140 
(800) PARAPUB 
CIRCLE 346 ON FREE INFORMATION CARD 

John Rees 
Route 1 Box 1551 
Sautee, GA 30571 
(706) 865 -5495 
CIRCLE 347 ON FREE INFORMATION CARD 

Skeptical Inquirer 
PO Box 703 
Buffalo, NY 14226 
(716) 636 -1425 
CIRCLE 348 ON FREE INFORMATION CARD 

Sound Practices 
Box 180562 
Austin, TX 78718 
(512) 339 -6229 
CIRCLE 349 ON FREE INFORMATION CARD 

Synergetics 
PO Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 
CIRCLE 350 ON FREE INFORMATION CARD 

Techniks 
45 J Ringo Road 
Ringoes, NJ 08551 
(908) 788 -8249 
CIRCLE 351 ON FREE INFORMATION CARD 

Toshiba 
1220 Midas Way 
Sunnyvale, CA 94066 
(800) 321 -1718 
CIRCLE 352 ON FREE INFORMATION CARD 

Untapped Technology Review 
PO Box 5185 
Mesa, AZ 85211 
CIRCLE 353 ON FREE INFORMATION CARD 

can easily remove any amount of 
hum, noise, and distortion with a 
digital signal -processing chip and a 
decent DSP algorithm. 

For more information on 
PostScript, use Adobe's Red and 
Blue Books, and my PostScript Se- 
crets book /disk combo. The Whole 

Works package offers one each of 
everything needed to learn 
PostScript written by all the major 
authors at a substantial savings. 
See my nearby Synergetics ad for 
more information. Lots of ready -to- 
use PostScript files also appear on 
GEnie PSRT. o 
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Enter A World Of Excitement with a Subscription to 

Popular Electronics 
Get the latest electronic technology 

and information monthly! 
Now you can subscribe to the magazine that plugs you into 
the exciting world of electronics. With every issue of Popular 
Electronics you'll find a wide variety of electronics projects 
you can build and enjoy. 

Popular Electronics brings you informative new product and 
literature listings, feature articles on test equipment and 
tools -all designed to keep you tuned in to the latest devel- 

opments in electronics. So if you love to build fascinating 
electronics, just fill out the subscription form below to sub- 

scribe to Popular Electronics ...It's a power -house of fun for 

the electronics enthusiast. 

EXCITING MONTHLY FEATURES LIKE: 

[j CONSTRUCTION -Building projects from crystal sets to 

electronic roulette 

FEATURES -Educational training on digital electronics, 
Ohm's Law, Antennas, Communications, Antique Radio, . 

Simplified Theory 

HANDS -ON- REPORTS -User test comments on new and 
unusual consumer products 

SPECIAL COLUMNS -Think Tank, Circuit Circus, Com- 
puter Bits, DX Listening, Antique Radio, Amateur, Scanner 
Scene 

PLUS: ALL OUR GREAT DEPARTMENTS! 
You'll get 12 exciting and informative issues of Popular Elec- 
tronics for only $18.95. That's a savings of $23.05 off the regular 
single copy price. Subscribe to Popular Electronics today! Just fill 
out the subscription order form below. 

THE FIRST SMART VEHICLES ARE HERE 

Popular [lectroilles 
BUILD A DIGITAL 
BAROMETER 
Be your own weather- 
man with this easy -to- 
build forecasting aid 

BUILD AN 
ANEMOMETER 
Add this simple -but- 
accurate wind -speed 
measuring device 
to your weather - 
forecasting arsenal 

BUILD A RELATIVE - 
HUMIDITY GAUGE 
Check the humidity at a 
glance with this digital 
instrument 

COLLISION AND 
OBSTACLE WARNING 
c "" -' YOUR 

SSave 
Off The /0 

r 

S NEWS ANDar 

Rate 

erald 
age 
sty 

HE,ROBI R 
A great learning tool that's 
lots of fun to build and use 

FOR FASTER SERVICE CALL TODAY 

1- 800 -827 -0383 
(7:30AM- 8:30PM) 
EASTERN STANDARD TIME 

Popular_Electronics SUBSCRIPTION ORDER FORM 
AREB4 

P.O. Box 338, Mt. Morris II,. 611134 

YES! I want to subscribe to Popular Electronics for PLEASE PRINT BELOW: 
1 Full year (12 Issues) for only $18.95. That's a savings 

of $23.05 off the newstand price. 

(Basic Subscription Rate -1 yr/$21.95) NAME 

Payment Enclosed Bill me later 

Please charge my: Visa Mastercard 

Acct. #1 I I I I I I L 1 1 1 1 1 1 

Signature Exp. Date 

ADDRESS 

CITY grArE ZIP 

Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only. 

In Canada add jh611 Ihshnn. lInc Wde. GS T. All (Intl FurUlgn add 57. ;u ntagc. 

V 
!o 
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Audiophile Silliness: Absolute Sounds Off 

The editor of The Absolute 
Sound, who signs himself 
"HP," has finally responded 

(in his Summer 1993 issue) to my 
repeated cage rattlings. In a fit of 
dudgeon, he quotes my comment 
that his publication includes "a 
witch's brew of pseudo- science and 
unabashed subjectivism" and that 
its reviews "are essentially unrelia- 
ble, influenced by price, fads, tech- 
nical ignorance, and unfettered 
egos." (You know, if I had it to write 
all over again, I couldn't have said it 
better.) 

Since I've been crusading for 
years against the silliness and bad 
science that appears in most au- 
diophile magazines, one might 
question why HP suddenly chose to 
respond- however inadequately - 
to my ongoing criticisms. The an- 
swer, I suspect, is that HP's ire was 
triggered by my praise and plug in 
the January 1993 issue of Elec- 
tronics Now of his hated com- 
petitor, The Audio Critic. 

HP's editorial was surprisingly 
weak, if only because of its several 

factual errors and the childish 
" nyaah, nyaah, nyaah" quality of his 
counterattack. It seems to me that if 
I go to the trouble of phrasing a 
literate assault, the least that HP 
could do is reply in kind. 

Let's take his comments in order: 
For some reason, HP believes that 
I've gone from my "perch" as Tech- 
nical Editor (actually, I was Technical 
Director) at Stereo Review to 
Popular Photography, where he 
thinks my column criticizing his pub- 
lication appeared. (I haven't written 
for Popular Photography for at least 
20 years.) He then attempts to inval- 
idate my thinking, or hearing, or 
character -or all of the above - 
with a misquote that he's attributed 
to me before. 

I did not write in Stereo Review 
that I did "not have to listen to music 
to know what it sounds like." During 
a 1977 six -page interview in The 
Boston Phoenix I said that "I'm not 
really sure how the process works, 
but I think I have an image in my 
head of what live sound is. So I 

really don't need an A/B corn- 

THE SUMMER 1993 ISSUE of The Absolute Sound starts out with an attempt to bash 
80 Larry Klein's approach to audio issues. 

parison against live sound usually." 
Obviously, HP and other au- 

diophiles must also have an image 
(memory) of live music stored in 
their heads; otherwise there would 
be no way to audition components 
critically, given the absence of a 
concert -hall performance available 
as an immediate live reference for 
comparison purposes. 

TAS test reports 
HP supposes that I've not read 

Stereophile and The Absolute 
Sound in quite some time because 
"Both magazines are dramatically 
better in technical accuracy and sol- 
id judgments than they once were." 
Really? In HP's current issue there's 
a test report on the T4, a $7450 (!) 
power -line isolator that purports to 
improve audio performance by "iso- 
lating components from the power 
grid and from each other." In case 
you're wondering, all those thou- 
sands of dollars don't buy an extra - 
high current capacity; the T4 can 
handle a maximum of 2 amperes at 
each of its four AC sockets. 

Now, because the report is ap- 
pearing in The Absolute Sound, it 
would be silly to expect them to do 
any kind of reality-based testing of 
the T4. For example, they appar- 
ently never thought of something as 
simple as using a digital storage 
scope to look at and measure the 
device's ability to suppress injected 
power -line noise signals of various 
types and frequencies. Instead, all 
the reviewers did was listen to 
their audio systems with and with- 
out the isolator in series with the AC 
line. 

One reviewer found that, at first 
the T4 seemed to clear haze from 
the highs, multiply the layers of 
stage depth, open up more space 
between the instruments, and may- 
be clarify the bass notes. But after 
listening for few days, he became 
aware of an "unmusical glassiness 
in the upper midrange" and a diffu- 
sion of image focus. All that im- 
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provement, mind you, was from 
using a power -line isolator! 

Elsewhere in the same issue, re- 

viewers extol the virtues of 6 -inch- 
long "cable jackets" at $70 each, 
which they find work sonic wonders 
when wrapped around line cords 
and system cables. One reviewer 
was so impressed that he said he 

added seventeen of them to his sys- 
tem at a list price (which I doubt he 

paid) of $1190. 
Then we have the RFA -78 room - 

tuning devices. They are soft, fuzzy, 

adhesive -backed discs about the 
size of a quarter. They cost $595 for 
a box of 16; two boxes are recom- 
mended for a typical installation. 
HP's reviewers heard "enormous" 
improvements in their listening 
room acoustics when the discs 
were cemented on their walls. 
Needless to say, no before and after 
acoustic room measurements were 
made, nor were the operating princi- 
ples of the devices explained in any 
way. 

In that connection, I find it fas- 

cinating that not one of HP's equip- 
ment reviewers was moved to 
dissect one of the little fuzzy $37 
discs in an attempt to understand 
how it works. Perhaps they thought 
that violating its integrity would 
break the magic spell. We must as- 

sume that something metaphysical 
is involved, because the discs ap- 
pear to operate somewhere in an 

audio tweak Twilight Zone, outside 
the realm of conventional acoustic 
physics. 

I'm truly flabbergasted to find that 
HP regards that sort of audiophile 
blather as demonstrating a dramatic 
improvement in technical accuracy 
and judgments. My God, what kind 
of evaluations were they making five 
or ten years ago? 

One final note: HP closes his edi- 
torial comment with the suggestion 
that the sort of "irresponsibility" 
that prevents me from recognizing 
the technical improvements in his 

magazine has led to my shameful 
purported position at Popular Pho- 
tography instead of an audio maga- 
zine. (Oh, the embarrassment of it 

all!) He goes on to imply that my 
plug for The Audio Critic was at- 
tempt to get hired by them. How 
silly can one get? My answer, in 

regard to HP, is: Very! 

AES 
Last October I attended the 95th 

Audio Engineering Society Conven- 
tion held in the Jacob Javits Center 
on Manhattan's far -west side. There 
was a plethora of programs, papers, 
and exhibits but, unlike some pre- 

vious conventions, I found that 
there was very little of home -audio 
interest. 

A couple of typical paper titles will 

illustrate my problem: "A Perceptual 
Gain -Control Technique for Bio- 
acoustic Transient Detection" and 

another one called "Idle Channel 
Tones and Dithering in Delta -Sigma 
Modulators." 

There were special sessions on 

psychoacoustics and subjective as- 

sessment, auralization (which I un- 

derstand refers to the accurate 
simulation of acoustic room en- 
vironments), digital signal process- 
ing, multichannel and HDTV sound, 
and so forth. 

In any case, I found most of the 
papers and sessions somewhat 
obscure and not particularly relevant 
to my concerns. Next month I'll dis- 

cuss a few of those papers that I did 
find interesting. st 
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DRAWING BOARD 

Our automotive power supply comes to life. 

ROBERT GROSSBLATT 

Adding homemade elec- 
tronics to a modern car can 
be a complex business. 

Open the hood of your car and you 
might get the impression that 
there's more electrical wiring there 
than hoses, pipes, and other more 
traditional kinds of automotive hard- 
ware. Although it's hard to believe, 
once upon a time the only wire un- 
der the hood that was less than 14 
gauge was for the lights, the charg- 
ing system, and a handful of relays. 

Eventually manufacturers added 
electronics that, in theory, would 
keep an eye on various aspects of 
engine operation. Unfortunately, 
those electronics don't tell the driv- 
er how well the car is running. 

My favorite is the "oil" idiot light. 
While your owner's manual wants 
you to believe that it lights when the 
oil pressure becomes too low, the 
truth is really quite different. The oil - 
pressure light is more likely to let 
you know that the reason your car 
has stopped running (at 3:00 AM on 
an unmarked road) is that it ran out 
of oil, the engine has seized, and it's 
going to cost you a year's salary to 
get it repaired. 

The first step in adding mean- 
ingful electronic monitoring to your 
car is to design a power supply, and 
the most important aspect of that is 
to get rid of the steep voltage spikes 
and gullies that are caused primarily 
by the high -voltage side of the igni- 
tion system. In a typical car you can 

expect to see voltage transients 
that are well over 20,000 volts! The 
electrical load we'll put on the sup- 
ply is very small -certainly a lot less 
than a half ampere at either output 
voltage -so there's no need to get 
overly sophisticated in the choice of 
voltage regulators. 

Considering the state of the hob- 
byist market, the shrinking number 
of suppliers who will sell in single 
quantities, and the needs of the cir- 
cuits we'll be working on, the best 
choice for a voltage regulator is any 
member of the 78XX and 79XX fam- 
ily. These parts are easy to get, can 
supply the current we'll need, and 
are extremely reliable. 

The simplest power supply you 
can build is the standard 78XX de- 
sign shown in Fig. 1. I've left the 
regulator unspecified because the 
circuit layout is exactly the same for 
any member of this family and, since 
several of these regulators are re- 
quired, the complete power supply 
circuit will be cloned from this 
layout -one for each regulated volt- 
age. This layout has appeared a 
number of times here in the past, so 
you should be familiar with it. 

About the only component you 
might find mysterious in Fig. 1 is the 
diode straddling the input and out- 
put of the regulator. The diode is 
sometimes referred to as the 
"quench" diode. It comes into play 
whenever the input to the regulator 
sees either a short circuit or a volt- 

(SEE TEXT) 
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FIG. 1 -THE STANDARD 78XX REGULATOR is in the simplest power supply we can 
82 build. The circuit layout is exactly the same for any member of this family. 

age drop that causes the input volt- 
age to fall below the regulated 
output voltage. The second of these 
situations is a real possibility when 
you consider what can happen to 
the battery voltage when you're 
starting your car on a cold winter 
morning. 

While all 78XX regulators are pro- 
tected internally against output 
shorts, they have virtually no protec- 
tion against input shorts. If there's 
an output short, the regulator will 
immediately attempt to supply the 
required current, although the 
shock will be somewhat smoothed 
because the 100 -microfarad capaci- 
tor at the output will discharge and 
feed its own stored energy into the 
short circuit. Ultimately the current 
drawn from the regulator will cause 
it to overheat, the device will exceed 
its thermal overload point, and the 
regulator will turn itself off. 

In the case of an input short, how- 
ever, the situation is much more 
dangerous. Whenever there's either 
an input short or a severe drop in the 
input voltage, there will be a higher 
voltage at the output of the reg- 
ulator than at the input. This means 
that the energy stored in the 100 - 
microfarad capacitor is going to be 
discharged into the internal output 
circuitry of the regulator. Depending 
on the circuit parameters, this will 
probably reverse -bias the reg- 
ulator's internal pass transistor and 
the IC will be toast. 

The way to keep this from hap- 
pening is to use the quench diode. 
In normal operation, the diode is go- 
ing to be reverse biased and won't 
have any effect on the operation of 
the regulator. This will be true even if 
an output short occurs because, 
even then, the output voltage will be 
less than the input voltage. If, how- 
ever, the input voltage falls below 
the output voltage, the diode will 
begin to conduct, and the energy 
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from the capacitor will be shunted 
through the diode and it will prevent 
the regulator's output stage from 
being completely destroyed. The di- 

ode rating depends on the circuit 
but, since we're not extending the 
standard limits of the 78XX, a diode 
rated for 2 amperes should be more 
than adequate. Keep in mind that 
having the diode there doesn't 
mean that you can be more casual 
than usual in designing the circuits 
that are going to be powered by the 
supply. 

Other than that diode, our power 
supply is pretty straightforward. All 
that's needed are a few capacitors, 
diodes, and a separate 78XX reg- 

ulator for each of the voltages you 
want available. Since the supply will 
be providing both 5 and 12 volts, a 

7805 and a 7812 are needed. (I 

made a mistake last month when I 

said I would use 9 volts as the de- 
sign criteria for the supply -I meant 
5 volts -sorry about that.) 

The last serious bit of business 
we have to cover regarding the 
power supply is the issue of isola- 
tion. From a practical point of view, 
isolating the power supply from the 
car's electrical system requires only 
a single resistor. The value of the 
resistor is determined by calculating 
the maximum amount of current the 
supply will be drawing. For most ap- 
plications, the amount of current 
drawn by the supply is the same as 

the amount of current the supply is 

expected to deliver -in this case 
that number is half an ampere per 
regulator. All that's left to deter- 
mine, in order to calculate the value 
of the resistor, is the voltage avail- 

able to the power supply. 
Since the supply will usually be 

used while the car is running, it is 

reasonable to assume that 13.5 
volts will be present at the input of 
the supply. The resistor's value, as a 

simple application of Ohm's law 
(1= V /R) reveals, is 13.5/0.5 or 270 
ohms. 

Adding a 270 -ohm resistor to the 
supply leg of each regulator subsec- 
tion as shown in Fig. 1 will help iso- 
late the different sections of the 
supply from each other as well as 

from the hostile electrical environ- 
ment of an automobile. Decoupling 
capacitors and isolation resistors 
are good things to include in the 
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FIG. 2 -FINAL POWER- SUPPLY DESIGN. Electrical ground connects the car battery 

and chassis ground to some convenient bolt on the body of the car. The operating 

voltage is the battery voltage. 

design of any power supply, es- 
pecially non -switching ones. As 
you'll see later, each circuit powered 
by the supply will get the same 
treatment as well, because you 
want to ensure that glitches in the 
car's electrical system will have a 

minimum effect on the circuits that 
will be added to the car. 

The final design of the power sup- 
ply is shown in Fig. 2. It incorporates 
all the refinements discussed and 
has a few other things added that 
are needed to meet the list of crite- 
ria I drew up last time. Electrical and 

chassis ground are simply made by 
hooking up wires to the appropriate 
points -the former should come 
from the battery, and the latter can 
come from the body of the car. 

The operating voltage of the car is 

just the battery voltage, and you'll 
notice that I've used isolation and 

decoupling components there as 

well. More than likely, the only use 
you'll ever have for the battery volt- 

age is to feed it to a voltmeter, but 
it's a good idea to buffer it before 
feeding it to any other circuitry. 

You will need access to the alter- 

nator voltage. Although this is also 
buffered, your car characteristics 
will determine how useful it will be. 

My car has a separate alternator 
and voltage regulator, so I also 
brought the field voltage to the 
power supply board. That lets me 

keep an eye on the operation of 
both the regulator and alternator, 
but if your car has its voltage reg- 
ulator built into the alternator, the 
value of alternator voltage will be 
considerably less informative be- 
cause it will usually be a duplicate of 
the car's operating voltage. 

Probably the best thing for you to 
do now is find the service manual for 
your car and see how your alter- 

nator /generator and voltage reg- 

ulator are set up. This will show you 

which power lines are the most 
useful for extending to the power - 
supply board. 

In the interests of saving money 
(for the manufacturers, that is), 
some important voltage test points 
in newer cars are being hidden from 
the probing eyes of owners. A ser- 

vice manual will at least give you 

some clues about where the lines 

are, so owning the manual is well 
worth the cost. Next month I'll begin 
designing a versatile tachometer 
that will not only function as a tach, 
but will also add goodies such as 

rpm averaging. 0 83 
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:IzSEIECTA FN.,..., 
Switches, Relays, Terminals, 
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A North American Philips Company 

Semicunductors, Teu Equipment. 
Relays. AN Paris and 

Chemicals 

Tantalum Capacitors, Wet & Foil 
Capacitors, Resistor Networks, 

Resistor Capacitors Networks, Filters 

swirascrafr 
A Yy1MM Company 

Switches, Connectors, Jacks, Plugs, 
Jaekrields B lndln Accessories 

Bussmann 
Fuses, Fuseholders, Fuse Blocks, 

and Fuse Accessories 

E:TN 
Eaton Corporation Commercial 
& Military Controls Operation 

Switches, Relays, Displays and Keyboards 

I'itron 
Quartz Crystal Clock Oscillators 

and Special Hybrid Products 

Quam 
I uu tspeakrn and Iummenial Mound 

Products 

\ n -CFC Cleaners/Degreasers, 
I Cured Compounds, Swabs, Wipes, 

Brushes. Wick, Cleanroom Supplies, and 
Static Control Products. 
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CALLER ID 

continuedfrom page 37 

module. Pin 1 on the PC board is 
indicated by a rectangular pad 
instead of an oval one. Be sure 
to match this pad with the pad 
labeled 1 on the display module 
board. 

The size of the PC board and 
the location of the mounting 
holes are arranged so it mounts 
directly into a 3- X 4- X 2 -inch 
plastic enclosure (it's manufac- 
tured by Serpac, and available 
from Digi -Key as part no. 
SR232G -ND). 

If you are mounting the board 
in a different enclosure, do not 
use metal standoffs. The stand- 
offs could short against one of 
the traces on the bottom side of 
the board. Position the display 
and the three pushbutton 
switches on the bottom side of 
the top cover, and, being very 
careful, mark it for drilling and 
cutting. 

Mount the switches and dis- 
play to the cover and make the 
appropriate connections to the 
board. Label Si "REVIEW 
FWD," S2 "REVIEW BCK," and 
S3 "CLEAR." Hook up the 9 -volt 
power supply to the positive and 
negative terminals as shown in 
Fig. 4. 

Use a telephone cord with a 
modular jack on one end and 
run the cord through a small 
hole in the case, tie a knot in the 
cord for strain relief, and solder 
the red and green wires to the 
correct pads. After all connec- 
tions have been made to the 
board, place the board at its 
mounting location and mark 
the spot on the enclosure di- 
rectly below the slot in potenti- 
ometer R14. Remove the board 
and drill a hole at that spot just 
big enough for a small screw- 
driver, and then re -mount the 
board in the enclosure. The hole 
will allow you to make adjust- 
ments to R14 without removing 
the case. Last, install the two 
ICs in their sockets. Figure 5 
shows the completed caller -ID 
prototype. 

Operation 
Adjust R14 to its mid -position 

and apply power. If everything is 

wired up correctly, a logo will ap- 
pear on the LCD display. While 
viewing this message you can 
adjust R14 to change the con- 
trast of the display. If the mes- 
sage does not appear, there is an 
error in the wiring and you 
should remove power and close- 
ly examine the board. A prime 
spot for error would be the rib- 
bon cable that connects the 
main PC board to the display 
module. Check for solder 
bridges on both ends of the ca- 
ble, and verify that the pin num- 
bers on the main board and on 
the display board correspond 
with each other. 

At the end of the logo display 
the word "Ready" will be dis- 
played and will remain for about 
20 seconds before the display 
clears. Note that this will work 
without being plugged into a 
phone line. 

The Caller ID unit is now 
ready to be hooked up to the 
telephone line and receive data. 
Use a modular duplex jack so 
that the unit can share the 
same wall jack with your tele- 
phone. 

Remember that you must 
subscribe to the Caller ID ser- 
vice before your unit will work. 
It might take several days to be 
hooked up, depending on your 
local telephone company, so it is 
a good idea to do this in ad- 
vance. 

When each call comes in, the 
display shows the time of day on 
the left side and either the tele- 
phone number, the word "Pri- 
vate," or the word "Out Area" on 
the right side. Pressing 52 "RE- 
VIEW BCK" shifts the display to 
view previous calls and pressing 
S1, "REVIEW FWD" shifts the 
display back to the most recent 
call. Holding down either one of 
the review buttons causes the 
display to scroll through the 
calls, stopping at either the 
most recent or oldest call, de- 
pending on which direction you 
are scrolling. 

You do not have to shift back 
to the most recent call before re- 
ceiving a new one. The display 
automatically returns and adds 
the new call directly after the 
most recent call, knocking out 
the oldest call if five calls already 
exist in the unit's memory. 1z 
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'The Best Values in Electronics Education 

New 
Career-Level Courses 

Personal Computer Servicing 
TV and VCR Servicing 

New 
Computer -Aided Instruction 

DC & AC Electronics 
Semiconductors 

Electronic Circuits 
The stunning animations, hypertext 

glossary, and easy -to- understand text make 

learning electronics a breeze...and fun! 

Learn the easy and affordable way from the 
Masters In Electronics Training - Heathkir. 
From Basic Electricity to Advanced Microproces- 

sor Applications and more, Heathkit will provide 

you with an unparalleled learning experience at a 

fraction of the cost of other programs. 

Heathkit 
Educational Systems' 
For your FREE Catalog, call 

Toll -Free 1- 800 -44 -HEATH 
please mention this code when calling 020 -019 
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/SUPER 12 HOUR RECORDER 

CALL TOLL FREE _- _ 
Modified Panasonic Slimline, 

6 hrs per side 

120 TDK tape furnished. 

AC/DC Operation. 

Quality Playback. 

Digital Counter. I 

Durable Lightweight Plastic. 
$119.00* 

PHONE RECORDING ADAPTER 

Starts & Stops Recorder 
Automatically When 
Hand Set is Used. 0. Solid State! 

FCC Approved $28.50* 
VOX VOICE ACTIVATED CONTROL 

Solidstate Adjustable 
v 

Sensitivity. Voices & C \ 
Sounds Activate Recorder 
Adjustable Sensitivity 
Provisions for Remote 
Mike $28.50* 

* Add for ship. & handling. Phone Adapter á Vox 

$2.00 each, Recorders $5.00 each. Colo. Res add 

tax. Mail Order, VISA, M/C, COD's OK. Money Back 

Guar. Qty Disc. available. Dealer inquiries invited. 

Free data on other products. 
AMC SALES INC. 193 Vaqyuero Dr. 

Boulder, CO.80303 
Phones (303) 499 -5405 1-800 -926 -2488 

GAY /WM dQA AOOA 

Mon -Fri 8-5 MTN. TIME 85 
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opu ar el'trollll'S 

he HDTV Revolution 

Plans for the world's 

zaniest plaything - 
September 1989 

loos 60.41." LIM how ago 

ftp lar E1 1 m liç 
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n.I no r1..i. r^sh..cn nor 
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Put together your own Macintosh computer - September 1991 

uJta' I,-I., 

Build the Tesla Coil 

that went square! - 
August 1989 

>á..,.,.. 
R rru......ou/ette Game h..,.,..o., 

.L.uchL.Lotto Selector 

41= Ml 

C.nr,k, 

ar ectroni 

Take a chance on our Dice -Roulette project- 
Aprii 1989 

Gei 00,e You ziissed! 

Popular Electronics 
Popular Electronics back issues are available although quantities of some 
issues are nearly exhausted. Here's an opportunity to complete your collection, 
or obtain a selected back issue you cannot find elsewhere. This offer is valid 
only when using the coupon on this page or a photo copy. 

r - - Special Back Issue Offer! -- 
Please circle the Issue(s) ordered! 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 

1987 1 2 3 4 - 11 12 

1988 1 1987 -1988 back issues not availableL 
23 24 

1989 25 26 27 28 29 30 31 32 33 34 35 36 

1990 37 38 39 40 41 42 43 44 45 46 47 48 

1991 - 49 - 50 51 52 53 54 55 56 57 58 

1992 59 60 61 62 63 64 65 66 67 68 69 70 

1993 71 72 73 

Note: Issues prior to November 1988 are "Hands -on Electronics -the predecessor of Popular Electronics. 

How to determine cost! 
Price per copy 

Quantity United States Canada 
1 -5 $6.50 US $6.50 US 
6 -11 5.50 5.75 
12 -23 5.00 5.25 
24 and more 4.50 4.75 

Foreign 

$8.00 US 
7.50 
7.00 

Prices include handling and shipping. Prices subject to change. All orders payable in U.S.A. funds only, via in- 
ternational money order, check drawn on a U.S.A. bank, or acceptable credit card (Visa, MasterCard) in U.S.A. 
funds. Allow 6 -8 weeks delivery. Foreign orders may take longer. *Minimum foreign order -6 issues. 

Visa MasterCard USA Bank Check US or Int. Money Order 
[Note: Credit Card minimum order is $15.00.1 

Credit Card Number Exp. Date 

Signature 

Name 

Address 

City State ZIP 

Send Orders To: CLAGGK, Inc., P.O. Box 4099. Farmingdale, NY 11735. Sorry, no telephone orders. 

Imo 
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CABLE TV 50dB NOTCH FILTERS for inter- 

ference removal or channel censoring. Filters 
are user -adjustable to desired channel # or 

frequency. Eight Models available, each for 

certain channels: 2 & 3; 4 to 6; 7 to 13; 14 to 

17; 18 to 22; 23 to 29; 30 to 36; 95 to 99 plus 0 

& 1. Just $30 each or 3 for $75, includes 
shipping. ONE MONTH MONEY BACK, fast 

delivery. Visa, MC, check or M.O. (C.O.D. is 

$5 extra) Huge discounts for higher quan- 
tities. STAR CIRCUITS, P.O. Box 94917, Las 
Vegas, NV 89193. Call 24 hours 
1- 800 -535 -7827. 

HEAT DETECTOR 

continued from page 43 

housing assembly to the focus 
tube with plastic electrical tape. 
Then insert the focus tube in 
the larger circuit tube as shown 
in Fig. 5. 

Operating instructions 
Be sure to allow the detector 

to "soak" in the ambient tem- 
perature in which it will be oper- 
ated until it becomes tempera- 
ture stabilized. For example, if it 
is to be used outdoors in the 
winter or summer when the 
temperature is significantly 
lower or higher than room tem- 
perature (22 °C), allow the unit 
to remain in that environment 
for at least one hour and possi- 
bly as long as two hours before 
attempting to detect objects. 

The ability of the detector sys- 
tem to discriminate a heat -pro- 
ducing stationary object from 
its background environment 
will depend on'chopper -motor 
speed. Maximum sensitivity is 
achieved with one -tenth chop- 
per revolution per second, but a 
chopper speed of 1 to 3 rps is 
recommended. 

However, if you elect not to 
use the chopper for some ap- 
plication or experiment, look 
into the open end of the tube 
and move the shutter so that it 
is aligned in the focal plane to 
minimize interference with the 
incoming infrared emission. 

The field of view of this instru- 
ment with the Fresnel lens and 
pyroelectic detector specified is 
approximately 8 °. Larger objects 
can be detected by panning the 
unit horizontally after mount- 
ing it on a rigid tripod. 

After you are satisfied that the 
focus tube has been adjusted to 
the optimum focal length, mark 
the location of the end of the 
larger diameter tube on the 
smaller diameter tube. Drill a 
small hole in the end of the 
smaller diameter tube and in- 
sert a small plastic screw to act 
as a stop, as shown in Fig. 5. 
Either apply a patch of black 
plastic electrician's tape or slide 
an opaque plastic sleeve over 
the detector access port to keep 
out ambient light. st 
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SIGNAL ELIMINATOR 

5hen9th 

Chenet 

WORLD'S SMALLEST FM TRANSMIT- 
TERS! New Surface Mount Technology 
(SMT) makes all others obsolete! XST500 
Transmitter -powerful 3 transistor audio am- 
plifier, transmits whispers up to 1 mile. 
XSP250 Telephone Transmitter -line 
powered, transmits conversations up to Y4 

mile. Both tune 88 -108 MHz. Easy to assem- 
ble E -Z KITS (SMT components pre -as- 
sembled to circuit board)! XST500- $44.95, 
XSP250- $34.95, VISA/MC. COD add $6. 
XANDI ELECTRONICS, 201 E. Southern 
Ave., Suite 111, Tempe, AZ 85282. 
1- 800 -336 -7389. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate $940.00 per each insertion. 

Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 

additional charge. 

Call 516 -293 -3000 to reserve space. 
Ask for Arline Fishman. Limited number 

of pages available. Mail materials to: 
mini -ADS, ELECTRONICS NOW, 500 -B 
Bi- County Blvd., Farmingdale, NY 
11735. 

FAX: 516 -293 -3115 

GET YOUR RECHARGE CATALOG 
FREE...EARN BIG $$ IN YOUR SPARE 
TIME -All supplies and Do- It- Yourself kits 
with complete instructions available. Sup- 
plies cost from $9.95 in qty and you can sell 

recharged toner cartridges for $40.00 to 
$55.00 each. Printers include HP Laser -Jet 

Series I, II, Ill, IV, Apple LaserWriter, OMS, 
etc. Canon PC Copiers also. CHENESKO 
PRODUCTS, 2221 Fifth Ave., Suite #4, 
Ronkonkoma, NY 11779, 516- 467 -3205. 
FAX 516 -467 -3223,1- 800 -221 -3516 
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ENERGIZER 
3 

CRYSTAL -CONTROLLED! 5 MINUTE AS- 
SEMBLY! MONEYBACK GUARANTEE! At- 

tach 3 wires and hear every whisper up to 2 

miles away on any programmable scanner or 
VHF surveillance receiver. Pre -tested surface 
mount module uses standard 9V battery for 
100mW output! Includes battery box and 
crystal for 140MHZ. Custom frequencies 
available for Law Enforcement. Model VX -100 

only $79.95 + 2.00 S &H. VISA. MC, MO. 

COD add $5.00. DECO INDUSTRIES. BOX 

607, BEDFORD HILLS, NY 10507. 
914 -232 -3878. 
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The National Information Infrastructure 

JEFF HOLTZMAN 

One good thing about the 
Clinton administration: It 
seems to value technology. 

Nowhere is the administration's 
acceptance of technology more ap- 
parent than in its Agenda for Action 
regarding the National Information 
Infrastructure (NII). NH has become 
the umbrella concept for uniting a 

disparate collection of tech- 
nologies, including computers, net- 
working, and wireless communica- 
tions, to provide anytime anywhere 
access to anything. This time I'll talk 
about the nature of the Nil agenda, 
as well as critical industry response 
to it. Many aspects of this agenda 
are still under debate, so things 
might have changed and probably 
will by the time you read this. 

Why NH? 
The agenda outlines three basic 

reasons why the NH is necessary: 
flexible employment, targeted edu- 
cation, and intelligent health care. 

The first is a person's ability to live 
anywhere, without foregoing the op- 
portunity for intellectual and eco- 
nomically rewarding employment. 
The idea is that information workers 
could telecommute to their jobs via 
high- bandwidth data links. 

Second is a person's ability to 
learn anywhere, without being ham- 
pered by the lack of local resources 
or a physical disability. Bright kids in 
rural districts would be able to link 
to virtual electronic classrooms at 
leading schools, thereby having ac- 
cess to quality instruction. 

Third is a person's ability to obtain 
appropriate health care when and 
where needed. Much health care 
might be unneeded or inappropri- 
ate. Trying to cure severe diseases 
after they have taken hold is more 
expensive than catching them at an 
early stage. People with on -line ac- 
cess to expert medical resources 
might pay more attention to preven- 
tive health care. 

What is the N11? 
The Agenda defines it this way: 

"A seamless web of communica- 
tions networks, computers, 
databases, and consumer elec- 
tronics that will put vast amounts of 
information at users' fingertips." 

By contrast, what we have now 
are sets of building blocks that don't 
fit together very well -if at all. Our 
communications networks include 
multiple, unconnected webs and 
subwebs. These include the tele- 
phone networks, the cable -TV net- 
works, the Internet, 50,000 elec- 
tronic bulletin board systems 
(BBSs), and the local -, metro- 
politan-, and wide -area networks 
(LANs, MANs, and WANs) that are 
proliferating in corporate America 
and worldwide. 

The cable -TV networks have high 
bandwidth and connectivity to most 
of urban America, but the industry 
has an extremely poor service rec- 
ord. The phone companies have 
less bandwidth, but equally broad 
connectivity, and a fairly good ser- 
vice record. However, their inability 
to implement even low- bandwidth 
(128K bps) ISDN (integrated ser- 

vices digital network) over the past 
decade does not reassure us about 
the future. The Internet was ori- 
ginated for scientists, engineers, 
and researchers, but its use is 
rapidly spreading to corporations 
and individuals. Nonetheless, navi- 
gating the Internet is still too difficult 
and expensive for average users. 
BBSs have evolved in an ad hoc way 
to support computer -user commu- 
nications, but there is precious little 
of value for professionals. Its band- 
width is low, but its connectivity is 
flexible. 

Our computer systems are just 
as varied, as they include PCs, Mac- 
intoshes, Unix boxes, and numer- 
ous minicomputer and mainframe 
systems. These are being supple- 
mented by new technological sys- 
tems including cellular telephone/ 
modem systems and pen -based 
personal digital assistants. Those 
devices give us the promise of sim- 
pler, more efficient means for inter- 
acting via digital technology with 
remote systems. But right now, it's 
still only a hope. 

The most important factor is the 
data. There is already a tremendous 

TABLE 1 -NII OBJECTIVES 
1. Promote private sector investment, through appropriate tax and 

regulatory policies. 
2. Extend the "universal service" concept to ensure that information 

resources are available to all at affordable prices. 
3. Act as a catalyst to promote technological innovation and new 

applications. 

4. As the Nil evolves into a "network of networks," promote seamless, 
interactive, user -driven operation of it. 

5. Ensure information security and network reliability. 
6. Improve management of the radio frequency spectrum. 
7. Protect intellectual property rights. 
8. Coordinate with other levels of government, with other nations, with 

industry, with labor, with academia, and with the public. 
9. Provide access to government information and improve government 

procurement. 
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EN Computer Admart 

Get Started in 

Lotus 1 -2 -3 
The Easy 
Way 

If you are getting started in Lotus 1 -2 -3 at 

any release level, you'll want these 

power -packed duo publications designed 

for first -time users and those who need 

refresher orientation. To get both (BP261 

and BP302) send $12.20 plus $2.50 for 

shipping in the U.S. only to Electronics 

Technology Today Inc., P.O. Box 240, 

Massapequa Park, NY 11762 -0240. 

Rates: Ads are 2'/4"x 21/2'. One insertion S995 each. Six insertions $950 each. Twelve 

insertions $925 each. Closing date same as regular rate card. Send order with remittance to 

Computer Admart, Electronics Now Magazine, 500 -B Bi- County Blvd., Farmingdale, NY 

11735. Direct telephone inquiries to Arline Fishman. area code -1- 516- 293 -3000. FAX 

1- 516 -293 -3115. Only 100% Computer ads are accepted for this Admart. 

GET THE MOST 
FROM YOUR 
PC'S 
HARD DISK 

If you are disorganized and use your hard 

disk inefficiently, you need this book to 

help you organize your files, use batch 

files, and use backup and security pro- 

cedures. To get your copy (BP280) send 

$6.95 plus $2.50 for shipping in the U.S. 

only to Electronics Technology Today 

Inc., P.O. Box 240, Massapequa Park, 

NY 11762 -0240. 

PC -BUS POWER 
MONITOR CARD 

Diagnose 
intermittent crashes, 
detect power disturbances, and spot bad 

power supplies in PC, AT and EISA systems. 
It checks all four supply voltages, and remem- 

bers momentary out -of- tolerance operation. 

IMIST1lTßl: 
Wintek Corporation 
1801 South Street 
Lafayette, IN 47904 

Phone: 800 -742 -6809 or (317) 448 -1903 

CIRCLE 186 ON FREE INFORMATION CARD 

amount of data in digital format in 

data bases, and it seems to be 
growing exponentially. One priority 
of the Agenda is making the vast 
quantities of data created by various 
government agencies accessible to 
the taxpayers who paid for it. Mak- 
ing data available is half of the prob- 
lem; the other half, one that will 
require gargantuan technological in- 

novation, is providing tools that help 
the taxpayers find what they want. 

NI1 objectives 
The NII Agenda has nine objec- 

tives, shown in Table 1, that guide it. 
The following are a few notes about 
each: 

1. At one time, Vice President 
Gore advocated direct government 
involvement in building and operat- 
ing the NII. Wisely, he has retreated 
from that position. Now the admin- 
istration advocates a government 
role limited to leadership and coor- 
dination, leaving implementation to 
industry. 

2. The Communications Act of 
1934 articulated in general terms a 

national goal of Universal Service 
for telephones, which called for 
widespread availability of a basic 
communications service at afford- 
able rates. A major objective in de- 
veloping the NII will be to extend the 

Universal Service concept to the in- 

formation needs of the American 
people in the 21st Century. As a 

matter of fundamental fairness, this 
nation cannot accept the division of 
our people into telecommunications 
or information "haves" and "have - 
nots." 

3. The Clinton /Gore administra- 
tion plans to invest $1 to 2 billion 
annually in deploying NII technology. 
This investment will be applied to 

both computing and communica- 
tions. U.S. industry, by contrast, 
has been investing about $50 billion 
annually on communications alone 
in recent years. 

4. User -driven information tools 
will be a hot area of development. 
User interfaces must improve by an 

order of magnitude -maybe two - 
before the common man or woman 
will be able to make effective use of 
NII. 

5. Security and reliability are cru- 

cial. The network must be imper- 
vious to, or at least tolerant of, 

natural disasters, war, and hacking/ 
phreaking. 

6. Wireless connectivity plays a 

key role in the anytime /anywhere 
portion of the NII goals. The tech- 
nology here goes by the name Per- 

sonal Communication Services 
(PCS); it typically includes spread- 

spectrum cellular radio transmis- 
sion, but with higher reliability and 

more flexibility than current sys- 
tems. Frequency spectrum alloca- 
tion thus becomes critical. Re- 

cently, the National T;ecom- 
munications and Information Admin- 
istration (NTIA), a division of the 
U.S. Department of Commerce, ad- 

vocated a scheme allowing both 
"large" (30 MHz) and "small" (10 to 
15 MHz) chunks of spectrum to be 

auctioned. The hope is that smaller, 
more innovative firms would be able 

to bid on the smaller chunks; in addi- 

tion, spectrum space could be used 
more efficiently in smaller chunks. 

7. Digital technology, with its abil- 
ity to capture and modify informa- 
tion in just about any form, has 

created a morass of moral and legal 

issues regarding copyrights. Sev- 
eral current projects (e.g., Plexus 

and Project Gutenberg) seem to ad- 

vocate a copyright -free world in 

which everything is available to ev- 

eryone without obligation. But com- 
mercial publishers and media 
corporations will never go for that, 
nor will most individual authors be 

willing to assign their intellectual 
property rights over to the public 
domain. Thus a system for tracking 
the use of copyrighted materials, 
and compensating authors accord- 89 
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VCR 
Cross Reference 

NOW Find the right Part 
for your VCR 

r+e$ °4 N.o` 

With the 
15T VCR 

CROSS REFERENCE 
This 270 -page reference contains 
both model and part- number cross - 
references updated to include 1992 
units. 

VCR's are made in a few factories 
from which hundreds of different 
brand names and model numbers 
identify cosmetically- changed iden- 
tical and near -identical manufactured 
units. Interchangeable parts are very 
common. An exact replacement part 
may be available only a few minutes 
away from you even though the 
manufacturer supplier is out -of- stock. 
You may be able to cannibalize scrap 
units at no cost! 

The ISCET VCR Cross Reference 
is pre -punched for standard loose - 
leaf binding. . .$38.00 plus $3.00 for 
shipping for each Reference. 

Claggk Inc. 
VCR CROSS REFERENCE OFFER 
P.O. Box 4099 
Farmingdale, New York 11735 
Name 

Business 

Address 

City 

State Zip 

Phone 
Enclose $38.00 for the Third Edition of the ISCET 
VCR Cross Reference and $3.00 for shipping for each 
Reference. 
The total amount of my order is $ 
Check enclosed -do not send cash. 
or please charge my credit card. 

Visa MasterCard Exp. Date / / 

Card No. 

Signature 
New York State residents must add applicable local 

90 Lsales tax to total. J 

ingly, is required. 
8. The Agenda clearly recognizes 

the need for coordinated action be- 
tween Federal, state, and local gov- 
ernments, and their agencies, 
particularly the Congress, the FCC, 
and the Executive branch, as well as 
foreign governments. This is a big 
problem; half- cocked attempts are 
bound to fail and even harm efforts 
through loss of credibility, much as 
NASA has suffered in the past few 
years. It's critical that this job be 
done right, from the beginning. 

9. "Information is the currency of 
democracy," said Thomas Jeffer- 
son; never was that statement more 
true than it is today. The federal gov- 
ernment produces unbelievable 
quantities of information, some of 
which could be valuable, were it ac- 
cessible at low cost and with ease. 
Some information is currently 
placed on expensive on -line ser- 
vices (e.g., Dialog), which can cost 
hundreds of dollars per hour to ac- 
cess. Other information is recorded 
on CD -ROMs, but then sold for ex- 
orbitant rates. Clearly, we the peo- 
ple -the taxpayers -paid for this 
information once; there is no reason 
why we should have to pay for it 
twice. 

Convergence 
People have been talking about 

convergence among the comput- 
ing, communications, and publish- 
ing industries since the mid 1980s. 
(See my June and July 1993 col- 
umns for a more complete discus- 
sion of these concepts.) What's 
new now is that there is high -level 
political recognition of the impor- 
tance of this trend, of the impor- 
tance of not being a follower but a 
leader. 

The Clinton administration has 
taken several steps to ensure fol- 
low- through on this initiative. It has 
convened an Information Infrastruc- 
ture Task Force (IITF) for the pur- 
pose of pursuing the nine goals 
outlined above. The IITF has already 
spawned three subcommittees that 
are attacking various aspects of the 
problem, including telecommunica- 
tions policy, information policy, and 
applications. The President is also 
expected to sign an executive order 
creating an advisory council, from 
industry, whose primary concern is 

NII matters. The administration is 
also encouraging, within govern- 
ment agencies closely allied with NII 
matters, the use of E -mail and other 
information technologies now taken 
for granted at most corporations. 
Perhaps after experiencing the pro- 
ductivity gains made possible by ad- 
vanced computers and communica- 
tions firsthand, the bureaucrats will 
learn to accomplish something. 

Some in American industry will 
undoubtedly decry any kind of gov- 
ernment involvement, but I think it's 
a good thing -as long as the gov- 
ernment doesn't try to exert too 
much control or impede progress by 
over -bureaucratizing efforts. The 
problems of integrating our diverse 
digital information systems are just 
too great for industry to sort out by 
itself within a reasonable amount of 
time. We need strong leadership 
and a process for working out com- 
promises among the many head- 
strong players in this game. We as 
citizens need to insist that the pro- 
cesses do not become bogged 
down in haggling over trivia, be- 
cause Europe and the Pacific are 
working on similar initiatives, and 
getting there first will certainly pro- 
vide strategic global advantage. 

The ideal situation would allow 
anytime, anywhere access to any- 
thing, regardless of provider, plat- 
form, or transport. We're a long way 
from that now, so the current ini- 
tiatives will encourage experiments 
covering various portions of the 
problem. Some of these experi- 
ments will be performed by IBM, 
AT &T, and Time -Warner, TCI. Others 
will be performed by small startups 
that do not yet exist. Indeed, the 
government has budgets ear- 
marked expressly for the purpose of 
funding startups untainted by big - 
company thinking. You might want 
to get in on some of that. 12 

He said service is no problem ..just 
bring it into the shop." 
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BUYER'S MART 
FOR SALE 

TUBES: "oldest ", "latest ". Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave. RE, Hammond, IN 46324. 

TUBES, new, up to 90% off, SASE, KIRBY, 298 
West Carmel Drive, Carmel, IN 46032. 

Quality Microwave TV Antennas 
WIRELESS CABLE - IFTS - MMOS - Amateur TV 

Ultra Hiph Gain 50db( +) Tuneable 1.9 to 2.7 Ght. 

55- Channel Dish System $199.95 
36- Channel Dish System $149.95 
20- Channel Dish System $124.95 
Optional Communal Grid Antenna not shown) Add $50 00 

vagi Antennas, Components. Custom Tuning Available 

Call or write (SASE) for "FREE" Catalog 

PtOWPS -TECH ELECTROMCS 
Dish System PA. Box 8533 Scottsdale, AZ 85252 

LIFETIME (602) 947-7700 (53.00 Credit all phone orders) 

WARRANTY MasterCard Visa Menem Erprea COOY emery Pnsüq 

CABLE test chips. Jerrold, Tocom, S.A., 
Zenith. Puts cable boxes into full service 
mode! $29.95 to $59.95. 1 (800) 452 -7090, (310) 
902 -0841. 

SECRET cable descramblers! Build your own 
descrambler for less than $12.00 in seven easy 
steps! Radio Shack parts list and free descram- 
bling methods that cost nothing to try, included. 
Send $10.00 to: INFORMATION FACTORY, Dept. 
4, PO Box 669, Seabrook, TX 77586. For COD's 
(713) 922 -3512 any time! 

DESCRAMBLE cable. Add simple circuit to Ra- 
dio Shack RF modulator. Instructions $8.00. 
TELCOM, Box 832E2, Brusly, LA 70719. 

PRINTED circuit boards from your artwork. Pro- 
totype and short runs. Reasonable rates. ATLAS 
CIRCUITS, PO Box 892, Lincolnton, NC 
28093 -0892. (704) 735 -3943. 

COMPUTER power supply repairs. Most man- 
ufacturers serviced. Fix sheets also available. 
JATINAH COMPUTER SERVICES, (214) 
306 -1448. 

FREE CATALOG 
FAMOUS "FIRESTIK" BRAND CB ANTENNAS 

AND ACCESSORIES. DUALITY PRODUCTS 

FOR THE SERIOUS CB'er. SINCE 1962 

FIRESTIK ANTENNA COMPANY 
2614 EAST ADAMS 

PHOENIX. ARIZONA 85034 

RESTRICTED information: surveillance & sche- 
matics, locks, cable, hacking, more. Details: 
MENTOR, Box 1549 -Z, Asbury, NJ 07712. 

CABLE TV converters. Jerrold, Zenith, Pioneer, 
Oak, Scientific Atlanta, and many more. 12 years 
experience gives us the advantage. Visa/MC 
Amex COD ADVANTAGE ELECTRONICS, INC., 
1 (800) 952 -3916 1125 Riverwood Dr., Burnsville, 
MN 55337. 

ACE personal security products. Cable boxes 

have make and model ready. Call for free brochure 
1 (800) 234 -0726. 

Look to the Future 
?'arcz Gins 

Cable Converter & Descrambler ! 

1- 800 -228 -7404 

3250 Hasch Rd 
Mars IC 
Cedar Per% TX 7U13 

ALL MAJOR 
BRANDS 

ELECTRONICS 

FREE CATALOG 

When it comes to electronic parts and components, you'll find 

virtually everything under the stars at MCM. Our selection includes 

over 20,000 items and a state -of- the -art inventory system that will 

have your order ready to ship within 24 hours. Choose from our 

galaxy of VCR parts and accessories, TV components, connectors, 

semiconductors, test equipment, tools and chemicals, including 

many top brand names and hard -to -find items. And if you ever feel 

"lost in space" over a technical problem, call our friendly Toll -Free 

Technical Assistance Line at 1 -800- 824- TECH(8324). Let MCM be 

your electronic source for the 90's... and beyond. 

FOR A FREE CATALOG CALL 1-800- 543 -4330 
FAX: 1- 513- 434 -6959 

MCM ELECTRONICS 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 -4072 

A PREMIER Company 

CALL TOLL FREE 1'800.543'4330 

11E2 á MR 

Serving you coast to coast. Distribution 

facilites in Dayton, OH and Reno, NV! 

CIRCLE 87 ON FREE INFORMATION CARD 
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CB RADIO OWNERS! 
We specialize in a wide variety of technical 
information, parts and services for CB radios. 
10 -Meter and FM conversion kits, repair books, 
plans, high -performance accessories. Thousands 
of satisfied customers since 1976! Catalog $2. 

CBC INTERNATIONAL 
P.O. BOX 31500RE, PHOENIX, AZ 85046 

300 Experimenters Circuits - Complete in 6 
practical books using diodes, relays, FET's, 
LED's, IC 555's, and IC CA3130's for building 
blocks. Only $33.00 plus $5.50 for shipping. USA 
and Canada only. US funds. ETT, INC., PO Box 
240, Massapequa Park, NY 11762 -0240. 

CABLE Converters, accessories below whole- 
sale! Immediate delivery from giant stock! COD 
orders only. 1 (800) 995 -1749. 

CABLE TV 
UNIVERSAL 

DESCRAMBLER 
Product Guaranteed 

Works With All Systems 

Free Catalog 1- 800 -664 -6999 
No Florida Sales! 

1111 Halcyon Group 

CABLE TV converters: Jerrold, Oak, Scientific 
Atlanta, Zenith & many others. "New MTS" stereo 
add -on: mute & volume. Ideal for 400 and 450 
owners! 1 (800) 826 -7623, Amex, Visa, M/C ac- 
cepted. B & B INC., 3584 Kennebec, Eagan, MN 
55122. 

TEST equipment pre -owned now at affordable 
prices. Signal generators from $50.00, os- 
cilloscopes from $50.00. Other equipment includ- 
ing manuals available. Send $2.00 U.S. for 
catalog refunded on first order. J.B. ELEC- 
TRONICS, 3446 Dempster, Skokie, IL 60076. 
(708) 982 -1973. 

DESCRAMBLING secrets revealed. Free 24 
hour hotline reveals secret satellite and cable de- 
scrambling information. (718) 390 -7130. 

CABLE test -chips as low as $9.95, for testing 
cable boxes in full service mode. Jerrold; 
Starcom VI & VII; Pioneer, clears E2 thru E5; 
Pioneer cubes: BA -5000 thru BA -6700; Tocom 
5503/5507; Scientific Atlanta: 8500 thru 8600; 
Zenith: all but PZ1; remotes $10.00; money back 
guarantee. N.E. ENGINEERING, 1 (800) 
926 -4030, fax (617) 770-2305. 

ELECTRIFY! C DEALS 

*CABLE TV* 
DESCRAMBLERS 
CONVERTERS * ACCESSORIES 

* Name Brands * Great Service * 
* Immediate Delivery * Lowest Prices * 

NOT AVAIT ABO F NJ .A IFOFNIA 

CATALOG 

PRIME TIME Electronics, Inc. 

DESCRAMBLERS for cable and satellite. Kits 
and assembled units. All types. Guaranteed. 
From $19.95. Free catalog. (212) 330 -8035. 

CONVERTER - descramblers: Examples, 
Zenith Ztac $199.00, ST1600 $240.00, Scientific 
Atlanta 85XX $190.00, 8600 $325.00, Oak RTC56 
$99.00, M35B $45.00. All Pioneer test gener- 
ator $150.00. Most makes in stock, COD ok. 
MOUNT HOOD ELECTRONICS, (206) 
260 -0107. 

CABLE doctor. Stop the bullet and ID signals in 
cable lines. Send $20.00 to: R.R. ENTER- 
PRISES, PO Box 3532, Easton, PA 18043. 

TV notch filters, cylinder type. Eliminates beeping 
on your system. Professionally manufactured. 
Discounts. 1 (800) 331 -2156 ext #2156. 

RECEIVING TUBES 
OVER 3000 TYPES IN STOCK! 
Also hard -to -find transformers, capaci- 
tors and parts for tube equipment. 
Send $2.00 for our 32 page catalog. 

ANTIQUE ELECTRONIC SUPPLY 
6221 S. Maple Ave. .Tempe, AZ 85283.602- 820 -5411 

CABLE descramblers, test turn -on kits, bullet 
stoppers. We have the lowest prices in the indus- 
try. Call everyone else, then call us for the best 
price. We will buy or repair your cable equipment. 
No Florida sales. (305) 425 -0751. 

CABLE TV descramblers. Nobody beats our 
price! Quantity discounts. 24 hour shipping. All 
brands. Call V.C.I., 1 (800) 677 -0321. 

PAY TV AND SATELLITE DESCRAMBLING 
Our Best Yet 1994 EDITION Our Best Yet 

Includes the latest cable box and satellite (PLUS. B'MAC) fixes. Lots of schemat- 
ics and chip files (all newt, bullets, ECM's, etc. ONLY $15.95. Our best yet Other 
Pay TV editions, volumes 1 -5 (all different). $15.95 each. The Complete Wizard 
VCII PLUS hacking. $15.95. Satellite Systems Under $600. $12.95. Wireless Cable 
Hacking $12.95 Hacker Video $19.95. Any 3/$34.95 or 5 /$52.95. Scrambling 
News monthly $29.95. Scrambling News Year One (176 pages) $39.95. Every- 
thing listed here and more $129.95. Includes all our information. Catalogs $1. 

Scrambling News, 1552 Hertel Ave.. #123 
Battais. NY, 14216. Voice /Fax (716) 8742088 

COO 'S ARE OK. ADO o6 

PREVENT descrambler damage. Don't bite the 
bullet! Snooper Stopper Data Pulse Blocker 
$34.95 - Data Blocker with dual surge protection 
$54.95 - Wireless Video Sender $54.95 - re- 
mote control A/B switch $39.95 - VIDEO 
CONNECTIONS, 1 (800) 925 -9426. 

CABLE TV descramblers. All major brands. Have 
make and model of the type used in your area 
when calling. 1 (800) 327 -3407. K.D. VIDEO, PO 
Box 29538, Mips., MN 55429. 

THE Case Against the Patents. Thoroughly test- 
ed and proven alternatives that work in the real 
world. $24.50. SYNERGETICS PRESS, Box 809 - 
C, Thatcher, AZ 85552. (602) 428 -4073. Visa/MC. 

MULTI- ((ON 
ELECTRONICS 

Converters & Descramblers 
*Jerrdd *SA 

*Tocom *Oak 

*Zenith *More 

Why tolerate unbearable, monthly cable fees when you 
can buy for less at Multi- Vision? 

, 1-800-835-2330, 

ANTIQUE RADIO CLASSIFIED 
Free Sample! elk AN 

Antique Radio's 
Largest Circulation Monthly. ? o 
Articles, Ads & Classifieds. ° 

6 -Month Trial: $16.95. 1 -Yr: $29.95 ($44.95 -1st Class). 
A.R.C., P.O. Box 802 -L11, Carlisle, MA 01741 

PATENTING 
INVENTORS: THE CONCEPT NETWORK repre- 
sents people who want to patent and market their 
new product ideas. Schematics or prototype pre- 
ferred but not required. Free information kit. Call 1 

(800) 835 -2246 ext 67. 

CB'S AND SCANNERS 
SCANNERS, C.B.'s, radar detectors. Call or 
write for free catalog. (803) 829 -3411. C.B. 
DOCTOR, PO Box 2842, Orangeburg, SC 
29116 -2842. To place order call 1 (800) 569 -1393. 

CABLE TV 
DESCRAMBLERS 

FREE CATALOG 
GUARANTEED BEST PRICES IMMEDIATE SHIPPING 

APPLE ELECTRONICS 
3389 Sheridan St. Suite 257 

Hollywood. FL 33021 

"YOUR FREE 
CATALOG 

KNOCKED MY 
SOCKS OFF" 

We get that sort of comment all 
the time. People are impressed 
that our free Consumer 
Information Catalog lists so 
many free and low -cost 
government booklets. There are 
more than 200 in all, containing 
a wealth of valuable information. 

Our free Catalog will very likely 
impress you, too. But first you 
have to get it. Just send your 
name and address to: 

Consumer Information Center 
Department KO 
Pueblo, 
Colorado 
81009 

A public service of this publication and 
the Consumer Information Center of the 

U. S. General Services Administration 
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2R100976 

.4 
Your One Stop Component & Computer Source 

Tubeaxial AC and DC Fans 

2R100896 

fait No. Size x N" sr' UQltege CFM 10-99 

2R100896 1.50 x 1.50 x .750 5 VDC 6 

_.1A_ 

$8.95 $7.95 

2R75336 1.60 x 1.60 x .630 5 VDC 4 8.95 7.95 

2R18770 1 60 x 1.60 x .620 12 VDC 6 8.95 7.95 

2R75344 1.60 x 1.60 x .800 12 VDC 5 8.95 7.95 

2R75352 2.35 x 2.35 x 1.00 12 VDC 14 7.95 6.95 

2R75361 3.15 x 3.15 x 1.00 12 VDC 24 7.95 6.95 

2R16993 3.15 x 3.15 x 1.00 12 VDC 27 9.95 8.95 

2R75395 3.15 x 3.15 x 1.25 12 VDC 22 6.95 5.95 

2R75441 3.63 x 3.63 x 1.00 12 VDC 35 7.95 6.95 

2R75467 4.68 x 4.68 x 1.00 12 VDC 53 11.95 10.95 

2R94625 4.68 x 4.68 x 1.50 12 VDC 75 12.95 11.95 

2R100909 1.50 x 1.50 x .750 12 VDC 22 6.95 5.95 

2R100925 3.15 x 3.15 x 1.25 24 VDC 25 8.95 7.95 

2R100933 3.15 x 3.15 x 1.60 24 VDC 35 8.95 7.95 

2R100941 3.63 x 3.63 x 1.00 24 VDC 35 9.95 8.95 

2R100950 4.69 x 4.69 x 1.00 24 VDC 60 10.95 9.95 

2R100968 4.69 x 4.69 x 1.50 24 VDC 80 10.95 9.95 

2R100976 4.69 x 4.69 x 1.50 28 VAC 75 10.95 9.95 

2R75408 3.15 x 3.15 x 1.0 115 VAC 18 6.95 5.95 

2R16969 3.15 x 3.15 x 1.50 115 VAC 23 7.95 6.95 

2R16977 3.15 x 3.15 x 1.50 115 VAC 25 10.95 9.95 

2R75432 3.63 x 3.63 x .80 115 VAC 47 10.95 9.95 

2R75459 3.63 x 3.63 x 1.0 115 VAC 35 10.95 9.95 

2R16934 4.68 x 4.68 x 1.50 115 VAC 90 13.95 12.95 

2R16951 4.68 x 4.68 x 1.50 115 VAC 90 5.95 4.95 

2R100917 3.15 x 3.15 x 1.50 230 VDC 27 10.95 9.95 

EPROMS 
Part No. Product NQ. Price 

2839909 
2833611 

2708 
TMS2716 

$4.95 
5.95 

2840002 2716 4.49 

2R40125 2732A -25 4.49 
2R40230 2764A -20 4.75 

2R39829 27C64 -15 4.49 

2R39933 27128 -25 7.75 

2R39968 27128A -20 4.95 

2R39984 27128A -25 3.95 

2R39677 27C128 -15 5.75 

2R40037 27256 -15 5.49 

2R40061 27256 -25 4.75 

2R39714 27C256 -15 5.25 

2R39722 27C256-20 4.95 

2R39781 27C512 -15 6.49 

2865699 27CO20 -15 10.95 

2843692 68766 -35 4.95 

TTL 
Integrated Circuits 

Part No. Product No 1 -9 10-99 

2R46252 74LS00 $.29 $.25 
2R46287 74LSO2 .29 .25 

2R46316 74LSO4 .29 .25 

2846375 74LS08 .29 .25 

2846640 74LS14 .39 .35 

2847458 74LS30 .29 .25 

2R47466 74LS32 .29 .25 

2848004 74LS74 .35 .29 

2848039 74LS76 .69 .59 

2R48098 74LS86 .35 .29 

2846447 74LS112 .39 .35 

2846489 74LS123 .39 .35 

2R46607 74LS138 .39 .35 

2R46957 74LS175 .39 .35 

2847036 74LS193 .59 .49 

2R47183 74LS244 .69 .59 

2R47212 74LS245 .69 .59 

2R47600 74LS373 .69 .59 

2R47634 74LS374 .69 .59 

AC Wall Transformers DC Wall Transformers 
Male Plug - 3.5 mm 

Female Plug - 2.1 mm 

Current rating to 
UL listed 7 

2R10073 

Part No. Voltage Current Plug Price Part No. Voltage Current Plug Price 

2R10129 9VAC 500mA Male $4.95 28100159 4 VDC 700mA Male° $2.95 

2R100061 9VAC 780mA Female 4.95 2R15544 6VDC 500mA Male° 5.95 

2R10073 12VAC 500mA Male 5.49 2R101266 6VDC 500mA Female° 5.95 

28101258 12VAC 500mA Female 5.95 28100845 9VDC 200mA Female° 5.19 

2810081 12VAC 1000mA Female 5.95 28100837 9VDC 200mA Male° 4.95 

2810428 12 VAC 1000mA Male 5.95 2R100853 9VDC 500mA Female° 4.95 

2R100108 16 VAC 1100mA Female 5.95 2815561 9 VDC 500mA Male° 4.95 

2R100191 18 VAC 80mA None 3.95 2R100095 12 VDC 200mA Female° 4.95 

2R100036 20 VAC 400mA None 5.95 2815368 12 VDC 500mA female' 5.95 

2R87581 24 VAC 500mA Female 4.95 2817267 12 VDC 500mA Male° 5.95 

2R10102 24 VAC 1000mA Male 7.95 28100870 12 VDC 1000mA Female° 7.95 

2R101119 26 VACT 1200mA None 7.95 2815392 12VDC 1000mA Male° 7.95 

Cali ter idomwóon on our complete lire dwell transformers. 

1 --(i- lJ 2 

6 Outlet Wall Plug -In 

`` 

7 Outlet Power Strip 
w/4 ft. Cord 

I.r I.r 

Part No. Product No. 1 -9 10 -99 Part No. Product No. 1-9 10-99 

2R99291 EP6 $5.95 $5.49 2R98749 LR69225 $9.95 $8.95 

Film 1/4 Watt 5% Resistor Assortments 

Part No. Description Price 

2810719 5 each 70 values (every other value from R10 ohm -R5.6 meg) $9.95 

1/4 Watt Carbon Film Resistor Values (350 pcs.) 

2810663 100 each (27 values) 1/4 Watt Carbon Film Resistors R10 thru 39.95 

R1 OM (2,700 pcs.) 

SIPP to SIMM Module Converter 
Use SIPP's in place of SIMM's 
Upgrade from a SIPP Motherboard to a new SIMM Motherboard without buying 

new RAM Fits into standard 30 pin SIMM socket 

Double sided board for reliable operation 

Si7e: 1.6" maximum height x 3.5 "wide (with 9 chip SIPP installed) 

Part No. Product No. Description 1 -9 10 -99 

2893382 JE430 SIPP to SIMM Module Converter $9.95 9.49 

Call or write for your 

FREE Component Catalog - 
IC's, Components, Test Equipment 
and much more! 

14155928097 
For International Sales, Customer Service, Credit Department and all 

other inquiries: Call 415.592.8097 between 7AM -5PM P.S.T. 

Call 1.800.831.4242 to order today! 

AMECO" 
ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

1355 Shoreway Road 

Belmont, CA 94002 -4100 
FAX: 1.8002376948 (Domestic) 

FAX: 415592.2503 (International) 

41. mm Mention 
CA Residents please add applicable sales tax. 

V.I.P.# Terms. Prices subject to change without notice. Items 

284 subject to availability and prior sale. Complete list of 

terms/warranties is available upon request. A 
01994 Jameco 2/94 All trademarks are registered trademarks of their respective companies. 

Machine Tooled Low Profile 
Tin Plated IC Sockets 

Gold contact pins 

Tin plated tails 
Lead length: .188" 

Body height: .125" 2837401 

Part No. Product No. Pins 1 -9 10 -99 

2R51625 8MLP 8 pin $.49 $.45 
2R37196 14MLP 14 pin .59 .49 

2837401 16MLP 16 pin .65 .55 

2865584 18MLP 18 pin .75 .65 

2838623 20MLP 20 pin .79 .69 

2839351 24MLP 24 pin .85 .75 

2R39386 24SMLP 24 pin .89 .79 

2R40328 28MLP 28 pin .99 .89 

2R41136 40MLP 40 pin 1.19 1.09 

2R42059 48MLP 48 pin 1.49 1.39 

D- Subminiature 
Solder Cup Connectors 

Compatible with 24 AWG Cable 

Solder cups for 22 AWG wire 

Metal shell 
Male connectors with grounding tangs 

2R15114 2R15157 

Part Product 
No. No. Gender 1-9 10-99 

2815747 DE9P M $.45 $.35 
2R15771 DE9S F .49 .39 

2R15034 DA15P M .55 .45 

2R15051 DA15S F .59 .49 

2R15114 DB25P M .65 .55 

2R15157 DB25S F .75 .63 

2R15472 DC37P M 1.19 .95 

2R15499 DC37S F 1.25 .99 

2R15675 DD5OP M 1.79 1.49 

2R15691 00505 F 2.25 1.69 

CIRCLE 114 ON FREE INFORMATION CARD 
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DO -IT- YOURSELF ELECTRONIC KITS 
HOLIDAY SALE !! 

10% OFF ON SELECTED ITEMS! 
SAME DAY SHIPPING /QUANTITY DISCOUNTS 
More than 60 kits available including high -fidelity 
audio products, lab equipment, power supplies light controllers, games and numerous projects! 
Audio amplifiers range from 6 to 300 W. Quality) kits at unbeatable prices starting from $ 7 
Dealer inquiries welcome. In business since1985. 
A Beginner AA IntermediateAAA Advanced!! 
STEREO LOUDSPEAKER PROTECTOR 7Y -25 

Ka: S i5 85 Super fast acting relay protects 
speaker against destructive DC 
voltage. Can connect directly to a 

Ë power amp. or can use a separate 
power supply. Has a 3 second turn - 

t- -' -- on delay to avoid turn -on thumps. 
120W MOSFET POWER MONO AMP. TA -477A A 

120W into 8 ohms RMS. THD: 
<0.007 %. Frequency Response: 
8 HZ -20 KHZ, + 0-0.4 dB. 2.8 HZ- 
85 KHZ, + 0-3 dB. Sensitivity: 
1V. Power Requirement: 55V DC 
@ 3A. May use Mark V Model # 

Lit, S 62.w 003 or # 012 transformer. 
300W HIGH POWER MONO AMP. TA -3600 AAA 

Kir S 85.00 300W into 8 ohms RMS. 
N 

Frequency Response: 10 HZ -20 y KHZ. THD :< 0.05 %. Sensitivity: t e 1V rms at 47K. Power 
'4 Requirements: 60 -75V DC at 8A. 
' May use Mark V Model # 007 or # 9 transformer. 

3'! MULTI -FUNCTION LED DPM SM -43 AA 
AC /DC voltage range:lmV- 1000V. 
Thermometer range: 0-100C. DC 
current range: 1 mlcroranp - 2 amps. 
Capacitance range: 1 pf -2 microfarads. 
Frequency counter: 10 HZ -20K HZ. 
Max indication -1999 or +1999. 

Kit; S 34.50 Power Supply: 5 - 6V DC, 200ma. 
METAL CABINETS WITH ALUMINIUM FRONT PANEL 
LG -1684 4X16X6" 5 28.50 y, 
LG-1924 4X19X11 X" 34.50 
LG -1925 5X19X1114" 38.00 S '8 
LG -1983 214X19X8" 32.50 Cabrre Toroidal Transformer 

111AIM t 'ELEC'TRONIC'S, INC 
ORDER 1- 800 -521 -MARK /1- 800 -423 -FIVE 
FREE CATALOG 213/ 888 -8988 FAX 213/ 888 -6868 

8019 E. SLAUSON AVE. MONTEBELLO, CA 90640 

CIRCLE 93 ON FREE INFORMATION CARD 

CABLE TV 
DESCRAMBLERS 
Best Prices in the U.S.A.! 

Guaranteed to Work! 

QUANTITY DISCOUNTS 

JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 

The Newest & the Latest 
DMTB -A - all Jerrold Impulse & 

Starcorn series 
SA3 -DFA - all Scientific Atlantas 

including 8536, 8536 +, 
8580, Drop -field 

PN -3A - all Pioneer systems 
ALSO 

FTB3, SA3, TZPC145G 
24 HOUR SHIPMENTS 

30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 

1- 800 -772 -6244 
M -F: 9 -6 EST 

U.S. Cable TV, Inc. Dept.: KEN024 
4100 N. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 

NO FLORIDA SALES! 

CIRCLE 188 ON FREE INFORMATION CARD 

CABLE BOX 
WHOLESALERS, INC. 

BEST BOXES -BEST PRICES 
Immediate Shipping -COD's 
Satisfaction Guaranteed 

FREE Catalog -Call Now 

800 -841 -7835 
WANTED 

INVENTORS: We submit ideas to industry. Find 
out what we can do for you. 1 (800) 288 -IDEA. 

INVENTORS 
INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORP. for 
free information. Serving inventors since 1975. 1 

(800) 338 -5656. 

PLANS AND KITS 
60 SOLDERLESS Breadboard Projects in two 
easy -to -read pocket books. Complete with circuit 
descriptions, schematics, parts layouts, compo- 
nent listings, etc. Both books (BP107 & BP113) 
only $11.90 plus $3.50 for shipping. USA and 
Canada only. US funds. ETT, INC., PO Box 240, 
Massapequa Park, NY 11762 -0240. 

ANNOUNCING OmniAlert! (pat.pend) Designed 
by F -18 tactical radar engineer. Revolutionary 
photosensitive alarm safeguards your home, of- 
fice, car, & valuables. Professionally engineered 
board & plans, guaranteed foolproof! $1t95. 
DRALIN DESIGNS, PO Box 04, Eflenburg Depot, 
NY 12935. 

Kits * Kits * Kits 
ADVANCFD TFLEPHONR DIALER 

240 Number memory, LCD Display, Group Dialing 
MUI TI STATION THERMOMETER 

LCD Display, RS232 Interface 
C'.Al.!. FOR PRICING AND INFORMATION 

1 -800- 772 -3945 
GENOA Group, 7334 S.Alton Way, #H,Englwd, CO 80112 

FASCINATING electronic devices! Voice Dis - 
guiser! Vocal truth indicator! Lasers! Transmitters! 
Detectors! Free energy! High voltage! More! Kits/ 
Assembled! Catalog $4.00 (refundable). 
QUANTUM RESEARCH, 17919 -77th Ave., Ed- 
monton, Alberta, Canada. T5T 2S1. 

PRINTED circuit boards, etched & drilled. Free 
delivery. K &F ELECTRONICS INC., 33041 
Groesbeck, Fraser, MI 48026. (313) 294 -8720, fax 
(313) 294 -5999. 

THE Encyclopedia of Surveillance Schematics 
$20.00. Surveillance Catalog $5.00. VHS, 1055 
W. College Avenue #137, Santa Rosa, CA 
95401 -5036. 

SINGERS 
Unlimited Backgrounds'. 
From Standard Records 1ì CD's with the Thompson Vocal Eliminator'. Call for Free Catalog & Demo Record. 

Phone- (404)482 -4189 Fxt 72 
Singer's Supply. Dept RL- I 

7987 Hightower Trail 
Lithonia, GA 30058 

24 Hour Demo /Info Request 
4 I.ine 14041482.2485 Eat 72 .w 

Singer's Supply -We Nave Anyfai ig i EwerythingForSingers 

REMOVE 
VOCALS! 

CREDIT card, ATM, read /write theory $29.00, 
backup your credit cards, system for PC, kits or 
complete systems, info $5.00. CPU ADVANCE, 
Box 1089, Waltham, MA 02154. 

RADIATION alert! Our Geiger counter utilizes 
one of the most sensitive GM tubes available and 
no nonsense circuitry. Operating info, schematic, 
and parts availability $11.95 to: ELECTRONIC 
SAFETY INSTRUM, Box 156, 2927 West Liberty 
Ave., Pittsburgh, PA 15216. 

ALL -in-one catalog. AM /FM /ham /spy, transmit- 
ters /amplifiers, voice disguisers, descramblers, 
audio /TV /science projects. Start your own li- 
censed /unlicensed radio station, books /plans /kits 
for import and export. 60 mouth -watering pages 
for $1.00. PAN -COM INTERNATIONAL, PO Box 
130 -F2, Paradise, CA 95967. 

DESCRAMBLING New secret manual. Build your 
own descramblers for cable and subscription TV. 
Instructions, schematics for SSAVI, gated sync, 
sinewave, (HBO, Cinemax, Showtime, UHF, 
Adult) $12.95, $2.00 postage. CABLETRONICS, 
Box 30502R, Bethesda, MD 20824. 

MEMBRANE SWITCH KITS.' 
These highly durable water resistant flat -panel keypads 
can be assembled in minutes with YOUR legend! 
Available in 4, 12, 16, 24 & 40 Key models. Steel 
"clickdomes" optional. Connector and bezel included. 

4 key DSK -4 $8.75 

Call for free brochure 

12 key DSK -12 
$12.75 

WAEE YOUR 
OWN LEGEND! 

Sil -Walker 880 Calle Plano, Unit N, 
Camarillo, CA 93012 

(805) 389 -8100 FAX (805) 484 -3311 

68HC11 controller board. Digital, analog, display/ 
keypad expansion boards. Bare PCB and dots, 
$25.00 each. Docs only, $15.00 each. Assembled 
units available. P.T.S., 609 Brent, Benton, AR 
72015. 

FREE hobby catalog. Lowest prices components, 
parts, tools, more! GALLIMORE ELEC- 
TRONICS, Box 70150 -F, San Diego, CA 92167. 

BEST BY MAIL 
Rates: Write National, Box 5, Sarasota, FL 34230 

OF INTEREST TO ALL 
CAPS /EMBROIDERY PATCHES Iron -on 100% Markup, Free Wholesale Colored Catalogue: IRWIN, Box 2096 -(RE). Bay- town, TX 77522. (713-424 -7651). 
ETERNAL SECURITY: TRUE or False? Free Bible Studies. 
Light, St. Maries, ID 83861. 

FINANCIAL 
STOP BILL COLLECTORS COLD!! Extensive Report $29.00 FREE Information: 800- 393 -1114 Ext. 11. 

RECIPES 
20 ORIENTAL RECIPES. $4 (SASE) To: Sylvester, Box 528, 
Scranton, PA 18501. 
20 ITALIAN RECIPES. $4.00 (SASE) To: Sylvester, Box 528, Scranton, PA 18501. 

INVENTIONS 
FREE invention package: DAVISON AND AS- 
SOCIATES offers customized development, 
patenting, and licensing for new products and 
ideas. Proven results: 1 (800) 677 -6382. 

PATENT DRAWINGS 
PATENT drawings done by qualified electronics 
engineer. Free consultation. Write for info. PO Box 
4935, Seminole, FL 34642. 
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r Learn to fix computers, 
I Home study. Earn great money repairing ' 

troubleshooting, upgrading, and installing 
PCs. Free literature: 800- 223.4542. 
Name Ape ' 
Address 

' 
Address 

Th he School of PC Repair, Dept J ' B342 T 
'. 6065 Roswell Road, Atlanta, Georgia 30328 

BUSINESS OPPORTUNITIES 
MAKE $75,000.00 to $250,000.00 yearly. Learn 

IBM monitors repairs, (solutions most brands). 
New home based business program. Software 
available. Information: USA -Canada $3.00 cash 
(no checks), dealers wanted worldwide ($35.00) 
US funds. RANDALL DISPLAY, PO Box 2168 R, 

Van Nuys, CA 91404 USA. 

LET the government finance your small business. 
Grants /loans to $500,000.00. Free recorded mes- 
sage: (707) 449 -8600. (KS1). 

HOME assembly work available! Guaranteed 
easy money! Free details! SASE. HOMEWORK - 
R, Box 520, Danville, NH 03819. 

EASY work! Excellent pay! Assemble products at 
home. Call toll free 1 (800) 467 -5566 Ext. 5192. 

START your own technical venture! Don Lan- 
caster's newly updated Incredible Secret Money 
Machine II tells how. We now have autographed 
copies of the Guru's underground classic for 
$18.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (602) 428 -4073. Visa/MC. 

ATTENTION inventors. Turn your ideas into real- 
ity. Call INNOVATIVE ELECTRONICS, INC. your 
electronics engineering specialists. (313) 
486 -6625 or (313) 486 -4892 fax. 

SATELLITE TV 
FREE catalog - Lowest prices worldwide. Satis- 
faction guarantee on everthing sold - systems, 
upgrades, parts, all major brands factory fresh 
and warrantied. SKYVISION, 1012 Frontier, 
Fergus Falls, MN 56537. 1 (800) 334 -6455. Out- 
side US (218) 739 -5231. 

VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, Eprom, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher Plus, $20.00. Sche- 
matics for Videocypher 032, $15.00. Collection of 

software to copy and alter Eprom codes, $25.00. 
VCII Plus Eprom, binary and source code, 
$30.00. CABLETRONICS, Box 30502R, 
Bethesda, MD 20824. 

IMPROVE YOUR LOOKS, 

HEALTH AND POPULARITY, 

.... ..,...-- .J 

QUIT SMOKING. 

°American Heart Association 
©1992, American Heart Association 

Be a TV/VCR Repair Specialist 
Mow you can train for a money- making career as a 

TVNCR Repair Specialist. No previous experience 
necessary. No need to quit your job or school. 
Everything is explained in easy -to- understand language 

with plenty of drawings, diagrams and photos. We 

show you how to troubleshoot and repair video cassette 
recorders and TV sets. Send for free facts about the 

exciting opportunities in TVNCR Repair and find out 
how you can start making money in this great career. 

MAIL COUPON TODAY OR CALL TOLL FREE: 

1- 800 -992 -8765 Ext. 2728§ 
CALL ANYTIME -24 hours a day, 7 days a week. 

1'1= SCHOOL OF TVNCR REPAIR, Dept. ADEÓ74S 1 
925 Oak Street, Scranton, PA 18515 

Please send me full information and color brochure on how I can learn 

TVNCR Repair at home in my spare hme. I understand there is no obli- 

gation and no salesman will visit me. 

Name Age 

Address Apt t 

City /State Zip 

Lone( 

EDUCATION & INSTRUCTION 
F.C.C. Commercial General Radiotelephone Ii- 
cense. Electronics home study. Fast, inexpen- 
sive! "Free" details. COMMAND, D -176, Box 
2824, San Francisco, CA 94126. 

ELECTRONIC engineering. 8 volumes corn - 
plete. $109.95. No prior knowledge required. Free 
brochure. BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 

ELECTRICITY/Electronics training series 
used by U.S. military. 23 volumes, other courses 
available. Free info: FEDERAL TECHNICAL 
PUBLISHERS, Box 1061 N, Glen Lake, MN 
55345. 

CABLE TV 
DESCRAMBLER LIQUIDATION! 

FREE CATALOG! 
Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 

WEST COAST ELECTRONICS 
For Information: 818 -709 -1758 

Catalogs & Orders: 800 -628 -9656 

CABLE /SATELLITE 
UNDETECTABLE cable /satellite descrambler 
will work on all systems guaranteed! Send 
SASE:Info, $94.95/kit, $14.95/plans. MYSTICAL 
ELECTRONICS, PO Box 481, Cooper Station, 
New York, NY 10276. 

CABLE TV TURN -ON CHIPS 
SUPER Cable TV "Test Chips ". Provides full 
service activation. Includes; instructions & illustra- 
tions. Jerrold: Starcom -6 ..Starcom -7. Scientific 
Atlanta: 8500 thru 8600. Tocom: 5503 - 
VIP..5507. Zenith: ST -1000 thru ST -5000. Call 
now!! MASTER COMPONENTS. 1 (800) 
233 -0570. 

SURVEILLANCE 
& COUNTERSURVEILLANCE Electronic Devices 

Bugging/Phone Tapping Detectors Caller IDs Covert Video 

Phone Scramblers Voice Changers Shotgun Mics 
Vehicle Tracking Transmitter Kits Locksmithing AND MORE! 

NEWNEW. 

Disguise Video 
. Recording Systems Cameras 

(bee FOR CATALOG SEND $5.00 TO... 

P.O. Box 337, Buffalo, NY 14725 f716) 691-3476 

BUY BONDS 

EParts xpres 

Parts 
Express 
s pleased 

to announce 
that we are 

now stocking 
the complete line 

fine multimeters from Tripplett 
orporation. Tripplett has been 

producing high quality test and 
measurement equipment since 
1904. For more information and to 

get a copy of our FREE 172 page 
catalog call our toll free number. 

FREE CATALOG 
4 1- 800 -338 -0531 
4 Phone: (51 3) 222 -0173 
4 X: (513) 22 

s i s Express Int Inc. 

0 ( East First St. 

Q Dayton, 45402 
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SEND ORDERS TO: Minimum Order: 

ELECTRO /C $10.00 plus $4.00 
Shipping and Han - 

GOLUM /NE dung. We accept 

: PO. Box MasterCard. Visa 
': -' Scottsdale. AZ 8526/ and Money orders. 

l'IIOS't.' ORDERS (602)451-7454 FAX ORDERS i602) 45/.9195 

HSE #NPN ` TRANSISTOR 

Similar to 

Me popular 2N3904 Van 

sistors these have long 
leads and are marked with 

a houser. 1092 plastic 
case Pnme 

G3713 
30 /$1.00 

500/314.00 

Í BOURN-g 
' a¡ f 3503S 10K 

I 

10 TURN 
r WIREW UND 

y, POTENTIOMETER 

®.... Precision 10 turn 9,' dram- 

oter sealed blue case 1OK potentiom- 
°ter features standard' /.' bushing and nut 

for panel mounting. Power rating 2 watts. 
and 

units 
d linearity '.2%. These are puree brand 
w wonh over $30.00 each 

n G3714 $3.00 

20W X 20W STEREO AMP KR 
Two high amps separate power on 

one PC board put out an incredible 
20 watts RMS each. Features no 
distortion circuitry. Great stereo 
booster amp for your car sound Sys. 

I 

g ?BOO$ S ?.-OOR E sr Off qte- Itjß - 
tem. Use with any speakers capable V Y 
ofhandling at least 20 watts Opereteson 12VDC. Sizeoi board: 6 "x225" 

C6442 $19.95 

N 
4" ROUND SOLAR CELL 

SUPER Prodover t amp at 1n wet 

BUY! silicon type with solder tabs. 

G2308 $7.50 / 
"_: HP HLM13-1340 

"RED" 
ULTRABRIGHTTI LED 

Crystal clear case small T1 

LEDmade by Hewlett Packard 
lights up a bnllient RED. Long 

leads prime HP quehy. 

G3712 10/51.00 
500/545.00 1000/$85.09 

> if W HLMP -1540 

"GREEN" 
ULTRABRIGHTTI LED 

Crystal clear case smell T I 

LEDmadeby}lewleT Packard 
lighte up a brilltent GREEN. 

Long leads pima HP quality. 

G3711 8/51.00 
X00 /$50.00 1000/590.05 

LAR LANTERN 
Small white light fluorescent WOW! 

solar 
lantern which has a built in r J' 
solar panel thatwas to recharge á' 

week of exposure to the sun 
3AAnioad baneneseharat team "`111`1", 
These units are complete except 
the manufacturer never Installed 
the nicads, Simply snap on the bat- 

tery cover and Install your own nmads or regu- 
lar M batteries. These may have slight scratches or molding impetl,- 

Dons and are sold 'As is only Complete except for banenes. 

G2961 $7.00 I 
CIRCLE 125 ON FREE INFORMATION CARD 
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Courteous Service . Discount Prices . Fast Shipping 

6 - 12 Vdc 
GEARHEAD 

MOTOR 
i1 

Excellent motor for displays, robotics and other me- 
chanical applications. No load ratings: 48 RPM @ 6 Vdc 
92 RPM @ 12 Vdc. Motor dimensions: 1.08" diameter 
X 1.4" long. Gearhead dimensions: 1.34" X 0.93 ". Final 
drive shaft is 1/8" diameter X 0.35" long. A 0.55" diame- 
ter gear is press -fit onto the shaft. 
CAT # DCM -43 9.50 each 

RECHARGEABLE 
GEL CELL BATTERIES 

® 

Maintenance free, 
rechargeable gel 
cell batteries are 
an excellent back- 
up power source 

P. 
_ 
j® _sur <assZ for alarms, com- 

munications 
equipment, light- 
ing or computers. 
They can be used 

in any position and can be trickle charged for long peri- 
ods of time. These were removed from new equipment 
and are guaranteed functional. 

6 Volts @ 4 A/h 
Panasonic # LCR6V4P or equiv 

1 2.00 each 2.75" X 1.87" X 4" high 

t 
CAT# GC -64 

12 Volts @ 1.2 A/h CAT# GC -1212 

Yuasa 
3.8" X 1.81" X 21 highequly $ 7.50 each 

12 Volts @ 2 A/h CAT #GC -122 

Yuasa# NP2 -12 or equiv. 
5.92 "X0.79 "X3.5 "high $ 8.50 each 

12 Volts @ 7 A/h CAT #GC -127 

Yuasa # NP7 -12 or equiv. 
5.95" X 2.53" X 3.71" high $ 25.00 each 

12 Volts @ 12 A/h CATS GC -12 
Yuasa # NP12 -12 or equiv. 
5.93" X 3.83" X 3.69" high $ 35.00 each 

ELECTROLUMINESCENT 
"Glow Strip'. 

4.75" X 10.25" 
glow strip 
operates on 
80 -120 Vac. 

Emits a soft pink/white glow when energized. Great 
for backlighting control panels and special effects. 
Thin and flexible. can be used on curved surfaces. 
0.04" thick. 2 wire connection. 

CAT# GS -510 

$6.00 each 

ORDER TOLL FREE 
1- 800 -826 -5432 

CHARGE ORDERS to Visa. MasterCard or Discover 

TERMS Minimum order $10005hipp,g and handing lorlhe 48conenental U SA 
54 00 per order All others Indudrp AK. HI. PR or Canada must pay lun shpprq All 
orders delrvared in CAL IFORNIA muss,cladestatesales tax 17 25%,75%.775,. 

8 20,, s5°ß"I Ouant,ies L(m Led NOC OD PIKes sulaecl Inc dope w out rot.. 

Call Or Write 
For A Free 

64 Page 

CATALOG 
send $2 00 postage. 

MAIL ORDERS TO 

ALL ELECTRONICS 
CORPORATION 

P.O. Box 567 
Van Nuys, 
California 

91408 

FAX (818) 781 -2653 
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ADVERTISING INDEX 

Electronics Now does not assume any 
responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

108 AMC Sales 79 

107 All Electronics 96 - Amazing Concepts 17 

77 B &K Precision 9 

98 B.I. -A Division of WaveTek... I8 

109 C & S Sales 2 

CIE 15 

CLAGGK Inc. Video Offer 19 

185 Cable Warehouse 81 

110 Chenesko Products 87 

Command Productions 17 

127 Deco Industries 87 

EIA 84 

125 Electronic Goldmine 95 

Electronics Book Club 7 44 

Electronics Tech. Today 71 

121 Fluke Corporation CV2 

Grantham College 75 

86 Heathkit 79 

180 Howard W. Sams & Co 25 

177 ICS Computer 71'aining .... 81, 95 

182 Interactive Image Tech 12 

114 Jameco 93 

187 Kelvin II 
87 MCM Electronics 92 

93 Mark V. Electronics 94 

183,184 Mini -Circuits CV4, I 

117 Mouser 77 

NRI Schools 29, 63 

179 Optoelectronics CV3 

56 Parts Express 95 

Star Circuits 87 

178 TECI 58 

176 The School of VCR Repair 77 

105 WPT Publications 58 

186 Wintek 89 

World College 5 

181 Xandi Electronics 87 

188 Zentek Corp. 94 

Gernsback Publications, Inc. 
500 -B Bi- County Blvd. 
Farmingdale, NY 11735 
1 -(516) 293 -3000 
Larry Steckler, EHF /CET 

President 

Christina Estrada 
assistant to the President 

For Advertising ONLY 
516 -293 -3000 
Fax 1- 516 -293 -3115 

Larry Steckler 
publisher 

Arline Fishman 
advertising director 

Denise Mullen 
advertising assistant 

Kelly Twist 
credit manager 

Subscriber Customer Service 
1 -800- 288 -0652 

Order Entry for New Subscribers 
1- 800 -999 -7139 
7:00 AM - 6:00 PM M -F MST 

ADVERTISING 
SALES OFFICES 

EAST /SOUTHEAST 
Stanley Levitan 
Eastern Advertising 
1 Overlook Ave. 
Great Neck, NY 11021 
1- 516- 487 -9357 
Fax 1- 516- 487 -8402 

MIDWEST/Texas/Arkansas/Okla. 
Ralph Bergen 
Midwest Advertising 
One Northfield Plaza, Suite 300 
Northfield, IL 60093 -1214 
1- 708 -446 -1444 
Fax 1- 708 -559 -0562 

PACIFIC COAST 
Blake Murphy 
Pacific Advertising 
Pattis /3M 
1800 North Highland Avenue 
Suite 717 
Hollywood, CA 90028 
1- 213 -462 -2700 
FAX 1- 213 -463 -0544 

Electronic Shopper 
Joe Shere 
National Representative 
P.O. Box 169 
Idyllwild, CA 92549 
1- 909 -659 -9743 
Fax 1- 909 -659 -2469 
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It's kinda 
but it sure packs a 

Sometimes size isn't everything. Take for example the new Model 3300 Mini - 

Counter. A small, yet powerful device that not only outperforms any model in its 

class, but has features that are unprecedented. Like the implementation of the LCD 

display, which, unlike energy -sapping LED's, uses lower power and is easier to 
read, even in bright sunlight! Best of all, with its smaller package, you'll have more 

time enjoying its features and less time worrying about fitting it in your pocket. 

1 MHz- 2.8GHz Frequency Range 
Direct Count Range From 1MHz to 250MHZ 
with 1Hz/Sec high resolution display 
Prescaled to 2.8GHz 
Select up to 6 Gate /Measurement Periods 
10 MHz industry Standard Time Base 
Ultra Compact tole pocket size; 3.4" x 2.6" x 1.2" 
Maximized sensitivity for picking up radio 
transmissions from the greatest distance 
Display Hold Switch Locks current Measurement Includes: Internal Nica(.I Battery 

Pack V A/C Charger. 
TA I0165 TeIcso'ping Whip Antenna - S I2 

ORDER LINE 

800.3Y7.5912 

s.,. slat) ILinJlink(Nli) SS V Stas Slut 
( tui.ule continental I l5. 
\I.i.ter Card, (:.<),I).. (:ash ur 

\I, "IOC t tilers only. 

AMNIA 011.10"irM4.11kii 00111." 
N Vi.l`. \VI V U 

(305) 771 -2050 FAX (305) 771 -2052 5821 NE 14th Ave., Ft. Lauderdale FL 33334 
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DC -2000 MHz 

AMPLIFIERS 
In plastic and ceramic packages, for low -cost solu- 
tions to dozens of application requirements, select Mini - 
Circuits' flatpack or surface -mount wideband monolithic 
amplifiers. For example, cascade three MAR -2 monolithic 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz 
amplifier for less than $4.50. Design values and circuit 
board layout available on request. 

It's just as easy to create an amplifier that meets 
other specific needs, whether it be low noise, high gain, 
or medium power. Select from Mini -Circuits' wide 
assortment of models (see Chart), sketch a simple inter - 
connect layout, and the design is done. Each model 
is characterized with S parameter data included in our 
740 -page RF /IF Designers' Handbook. 

All Mini -Circuits' amplifiers feature tight unit -to -unit 
repeatability, high reliability, a one -year guarantee, tape 
and reel packaging, off - 
the -shelf availability, with 
prices starting at 99 cents. 

Mini -Circuits' monolithic 
amplifiers...for innovative 
do- it- yourself problem 
solvers. 

F155 REV A 

SÁÁ 
- MAV MAR VAM RAM 

Models above shown actual size 

WW 
P.O. Box 350166, Brooklyn, New York 11235 -0003 (718) 934 -4500 Fax (718) 332 -4661 

Distribution Centers /NORTH AMERICA 800- 654 -7949.417- 335 -5935 Fax 417- 335 -5945 EUROPE 44- 252 -835094 Fax 44- 252 -837010 

from 

PLASTIC 
SURFACE -MOUNT 

add suffix SM 
to model no. 
(ex. MAR -ISM) 

CERAMIC 
SURFACE -MOUNT 

PLASTIC 
FLAT -PACK 

Freq.MHz,DC to 

Gain, dB at 100MHz 

Output Pwr. +dBm 

NF, dB 

eUnit price $ (25 qty) 

+ +VAM -3 +VAM-6 + +VAM -7 
1.45 1.29 1.75 

MAR -1 MAR -2 MAR -3 MAR-4 MAR-6 MAR -7 MAR -8 
1.04 1.40 1.50 1.60 1.34 1.80 1.75 
MAV -1 +MAV -2 +MAV -3 MAV-4 MAV-11 
1.15 1.45 1.55 1.65 2.15 

RAM -1 RAM -2 RAM -3 RAM-4 RAM-6 RAM -7 RAM -8 
4.95 4.95 4.95 4.95 4.95 4,95 4.95 
MAV -1 +MAV -2 +MAV -3 +MAV -4 MAV-11 
1.10 1.40 1.50 1.60 2.10 
MAR -1 MAR -2 MAR -3 MAR-4 MAR-6 MAR -7 MAR -8 
0.99 1.35 1.45 1.55 1.29 1.75 1.70 

1000 2000 2000 1000 2000 2000 1000 1000 

18.5 12.5 12.5 8.3 20 13.5 32.5 12.7 

1.5 4.5 10.0 12.5 2.0 5.5 12.5 17.5 

5.5 6.5 6.0 6.5 3.0 5.0 3.3 3.6 

Notes: + Frequency range DC- 1500MHz ++ Gain 1/2 dB less than shown 

designer's kit, KH -1 available only $59 95 includes. 
40 AMPLIFIERS* 10 MAR -1. 10 MAR -3, 10 MAR -4. 10 MAR -8 
150 CAPACITORS* 50 100 pf. 50 1,000 p1. 50 10.000 pf 
740 page RF /IF DESIGNER'S HANDBOOK 

MIXERS POWER SPLITTER /COMBINERS AMPLIFIERS ELECTRONIC ATTENUATORS 
I &Q /QPSK MODULATORS ATTENUATORS /TERMINATIONS DIRECTIONAL COUPLERS 
RF TRANSFORMERS DIGITAL ATTENUATORS PHASE DETECTORS SWITCHES /DRIVERS 
FILTERS LIMITERS FREQUENCY DOUBLERS 

*values or models may be substituted without notice. 
depending on supplies 

finding new ways 
setting higher standards 

Typical Circuit Arrangement 
Rbias 
w Vcc 

COLOR DOT 

CbINb 

{ 

Mì n ì 1 WEACCEVTAMENICANEXP ESSANOVISA 
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Vd 

RFC (optional) 

Cblock 
1H- OUT 
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